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It's amazing to what work, and continuing 
lengths some people will new product development 
go just to find the solvents mean one thing. You'll 
the 're looking for. always receive the right 
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You'll see that you really 
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UCAR is a registered trademark of Union Carbide Corporation. 



Without Modaf low" you never know 

Let Modaflowa flow aid 
quality control problem 
your coating operation. 
Defoaming. Modaflow breaks 
up the bubbles that cause 
troublesome toam ana rrorning 
during filling operations. And 
less entrapped air means a 
superior coat~ng sunac 
Smoothing. Modaflow ylves 
you outstanding flow-out for a 
surface that's virtually f~ 

, pinholes, tlsheyes ana Mltcnell, uept. G3WF, Monsanto 
otner ~mperfections. Company, 800 N. Lindbergh 
Bonding. Outstanding substrate Blvd., St. Louis, MO 631 67, or 
bonding requires outstanding call 1-800 
wet-out. Modaflow aeilvers. 

~vailable in two liquid forms Remove a lot of W J ~ I Y .  

and in powder. And Modaflow is ~ d d  a little Modaflow. 
regulated by the lse ln 
manv fc 3tions. (I 

FO 
I 

' 9  a 
free proauct sample ana a l~st ~ K ~ ~ , " ~ k " , 9 E $ 8 , 8 ~ o r n P a n \  

of distri !rite to Deborah 



RIL 1987 

PochnEcal k%rti~ie~ 24 Test Facilities for Exposure Assessment of Volatile Organic 
Solvents-R.L. Smith, et al. 

29 Poly-2-Oxazolidone-Urethane Coatings-H. Sehovic, et al. 
37 I3C NMR Determination of Lactic Acid Concentration in 

Cathodically Electrodeposited Coatings-S.BA. Qaderi, et al. 
41 Applications of Computer Data Base Management in Polymer 

and Coatings Research-M.E. Koehler, A.F. Kah, and T.F. 
Niemann 

NUM BER 747 i 
i 

Opon Forum 

Comment 
Abstracts 

Government and Industry 
Society Meetings 

Future Society Meetings 
Elections 

People 
Obituary 

MeetingsIEducation 
Literature 

Book Review 
Crosslinks 

Coming Events 
Humbug from Hillman 

Quality Assurance in the U.K. Paint Industry: A Review and a 
Look at the Future-D.W.N. Clayton 

Over 95% of Exhibit Space Reserved for 1987 Federation 
Paint Industries' Show 

Improving the CoatingsMlood Products Dialogue 

Seven Trade Associations Petition U.S. Supreme Court 

Philadelphia Society Schedules "Resins" Seminar 

"Polymeric Materials for Corrosion Control" 
Solve Earl Hill's April Challenge 

Owen Carpenter's Crazy "Bifurcator" 

0 1987 by FI 

THE JOURNAI 
P,.̂ ,̂ +î " b. 
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ROPAQUEB OP-62 Opaque Polymer. Maintains quality and ACRYSOLo RM-825 Rheology Modifier. Highly efficient; 
hiding while reducing costs. excellent flow and level~ng, thickening efficiency and film 

build; low viscosity for easy handling. 

TRITON8 CA Surfactant. Newest wetting agent; solves color 
acceptance problems. 

ACRYSOLTT-935 Rheology Modifier. Low-cost HEC 
substitute; prov~des ~mproved spatter resistance 
and film build. 

Like the perfect spice that makes a gourmet dish, Rohm and Haas additives can help you 
maintain the high quality of your paints ... and trim some fat from your costs at the same time. 
The secret is in our variety. No one offers as many additives that save you so much. Each is 
designed to perform better and more economically. Just add a pinch here, a dash there ... 
and voila! 
And that goes for all your paints. In fact, the more paint you produce using Rohm and Haas 



DURMET PAINT 
DD BUDGET. 

TAMOL@ 963 Dispersant. Lowers costs; aids stability, color TAMOL 983 Dispersant. All the features of TAMOL 963 as well as 
acceptance and hiding; contributes less foam and color. the added benefit of zinc oxide stability. 

SKANE" M-8 Mildewcide. Highly effective; liquid form KATHON@ LX Microbicide. Emulsion storage preservative; can 
.-for easy ~ncorporation into water or solvent-based paints. substantially reduce biocide costs. 

additives, the more significant the savings. And when purchased in combination with our 
RHOPLEXB acrylic vehicles, you have the potential to save even more. 
To learn more about all the ways you can make gourmet paints on a 
fast food budget, contact your Rohm and Haas technical representative. 
Or write our Marketing Services Department, Independence Mall West, SHnnS 
Philadelphia, PA 19105. F ~ ~ i l l , ~ l  RoHMM , I ,  l + l A  I‘? lcll,J, 
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Improving the CoatingstWood Products Dialogue 

To say that a sizeable volume of our industry's annual production is destined for the 
coating of wood and wood products would be an understatement indeed. So, too, would 
be the observation that wood presents special challenges to the coatings formulator. 

It follows, then, that there ought to be a mechanism for maintaining close and ongoing 
formal liaison between representatives of the coatings and wood products industries. 
Happily, this has come to pass with the formation of a joint committee, made up of 
representatives from the Federation and the National Forest Products Association. 

Major objectives of the Joint CoatingslForest Products Committee are: to assess 
technology relating to new wood, coatings. and construction methods to optimize perfor- 
mance of coated wood; identify technical needs and stimulate research to overcome 
performance problems; develop practical construction, application and maintenance infor- 
mation to assure maximum satisfaction with the woodlpaint (stain) system; and recom- 
mend research studies to be carried out by the U.S. Forest Products Laboratories. 

Simply put, the two groups will meet regularly to discuss mutual problems, educate 
each other concerning products of the respective industries, promote research, and 
generally improve con~munications. 

An early by-product of this liaison is the seminar on "Coatings for Wood Substrates," 
to be held in Seattle, May 1-2. under the auspices of the Federation and the Pacific 
Northwest Society. 

Several NFPA members are featured on the program, and it is expected that the forest 
products industry will be well represented at the event, which offers the unique opportuni- 
ty to learn potential solutions to specific problems, from the perspective of both coatings 
manufacturers and wood products suppliers. 

It is hoped that the Joint Committee efforts will lead to a meaningful dialogue between 
coatings and wood products personnel-to accentuate a positive approach, rather than 
pursuing exercises in finger pointing, when problems develop. For, in the eyes of the 
consumer, a finish-wood combination is considered to be one, and both most perform or 
both are indicted. 

Thomas A. Kocis. 
Contributing Editor 

Vol. 59, No. 747, April 1987 
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The Solution: 

McWHORTER. 
If we can't get the EPA off 
your back, we'll eat our hat. 

And our R&D investment. 

The EPA Clean Air Act is a tough Act to follow. Because minutes at 180°F. This high gloss finish resists weathering, 
it's difficult to lower Volatile Organic Compou 
ance levels while maintaining a low bake temperature. But Both the Acrylamac 5139 and Macop013122 are energy 
that's just what McWhorter did. And does. Every day. efficient because they cure at low temperatures. 

McWhorter has formulated a family of resins which With McWhorter, there are no production holdups. Our 
make possible low VOC, high solidscoatings with a bake customers frequently tell us that McWhorter's quality and 
temperature that's the lowest possible. The bright flame &, service are dependably consistent. Without variation. 
in this group is our high solids acrylic, Acrylamac 5139. ,, Let us cool things off for you. If we don't already have 
It cures 75°F lower than the competition, yet obtains a solution for your specific low bake temperature or 
the same degree of hardness. In fact, Acrylamac force dry problem, we'll develop one. If not, we'll eat 
5139 reaches a 2H pencil hardness at our hat (and our R&D investment), and send you the 
275°F. Use it as the sole vehicle or as a 
modifier to lower the cure with other Send your calling card and a detailed description 
s E s  resins. As a modifier, it also improves the flow, of your coating problem to McWhorter, Inc., 400 East 
thus providing a better appearing film. Cottage Place, Carpentersville, Illinois 60110. 

High solidsacrylicalkyd Macopol3122 isaforcedry resin Or call our Technical Service Coordinator at 800-323-5605. 
which gives a high quality finish and is fully cured in 15 

McWHORTER 
New Solutions Are Surfacing Every Day. 



TEST FACILITIES FOR EXPOSURE ASSESSMENT OF tion(s) in the worker's breathing zone, (3) solvent 
VOLATILE ORGANIC SOLVENTS-R.L. Smith, L.J. concentration decay rates, and (4) information on the pres- 
Culver, and S.L. Hillman ence of concentration gradients. Data generated from this 

test facility should be useful in establishing guidelines for 
handling volatile organic solvents in industrial andlor resi- 

Journal of Coatings Technology, 59, No. 747, 21 (Apr. 1987) dential environments. 

The effects of exposure to volatile organic solvents is of 
great interest to the coatings industry, to government regu- 
latory agencies, and to the general public. Many toxicologi- 
cal studies have been conducted or are in progress to 
determine the relative toxicity of solvents. However, more 
information is needed to determine the typical exposure 
levels generated by solvents contained in end-use prod- 
ucts. Both toxicity and solvent exposure data should be 
considered when assessing any hazards associated with a 
solvent. 

This paper describes both test facilities and methods 
designed to monitor exposure levels in simulated end-use 
(domestic, office) environments. Variables relevant to ex- 
posure testing can be classified into three major categor- 
ies: product systems, environmental conditions, and appli- 
cation methods. Solvent exposure levels can be monitored 
during the product application periods and also during the 
decay periods to define the rate of dissipation from the 
enclosed area. The computer assisted analysis of the data 
collected from a sampling matrix of charcoal filled adsorp- 
tion tubes provides: (1) the average solvent concentra- 
t ion(~) in the test area, (2) the average solvent concentra- 

POLY-2-OXAZOLIDONE-URETHANE COATINGS- 
H. Sehovic, et al. 

Journal of Coatings Technology, 59, No. 747, 29 (Apr. 1987) 

2-Oxazolidone-containing polyurethane coatings were 
svnthesized bv the reaction of ~ re~o lvmers  based on ~ o l v -  
(~xytetrameth~lene) glycol (MW 650 and 1000) and'fo;r 
different diisocvanates (MDI. HMDI. HIzMDI, and TDI) at 
various NCOIOH ratios' with the diglycidyl ether of bis- 
phenol A (DER 332) catalyzed with LiCI, and the complex 
compound of LiCIIHMPA in dimethylformamide at 140°C. 
The procedure of slowly adding the mixture of NCO-termi- 
nated prepolymer and epoxide into the catalyst solution at 
140°C produced high yields of substituted 2-oxazolidones. 
The effects of the structure of the diisocyanates and the 
molecular weight of the polyether polyols on the resulting 
poly(2-oxazolidone urethane) films were evaluated. These 
films had excellent flexibility, mechanical properties, and 
thermal stability. 

1987 Schedule of Special Paint Show Issues 

I 1987 Paint Industries Show Dallas Convention Center October 5,6,7 I 
AUGUST-Featured are the Preliminary Program of Technical Sessions, floor plan of show exhibitors, registration 
forms, housing forms and hotel information, as well as general show information. 

SEPTEMBER-This special Annual Meeting and Paint Show Issue, which is distributed at the show in addition to 
our regular circulation, contains Abstracts of Papers to be presented; the Program of Technical Sessions; floor plan 
of show exhibitors; a list of exhibitors and their booth numbers, classified by productlservice; an alphabetical list of 
exhibitors and their booth numbers; and general show information. 

DECEMBER-This Annual Meeting and Paint Show Wrap-up Issue features articles on all exhibitors, with emphasis 
on products and special booth features; photo displays of award-winning booths; as well as a complete review of 
important Annual Meeting and Paint Show happenings. 

10 Journal of Coatings Technology 



Our special-purpose polymers 
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13C NMR DETERMINATION OF LACTIC ACID CONCEN- 
TRATION IN CATHODICALLY ELECTRODEPOSITED 
COATINGS-S.B.A Qaderi, K.R. Carduner, and D.R. 
Bauer 

Journal of Coatings Technology, 59, No. 747, 37 (Apr. 1987) 

The level of lactic acid in films formed by cathohic electro- 
deposition on steel has been determined as a function of 
the ratio of acid to amine (percent neutralization) in the 
electrocoat bath and as a function of deposition conditions. 
Using '3C NMR together with 13C enriched lactic acid, it is 
shown that the level of lactic acid in deposited films is less 
than 0.01 wt %, a reduction of 99.9% from the coating bath. 
This result is independent of percent neutralization and 
deposition voltage and time. The level of acid retained 
during cathodic deposition is much less than the level of 
amine retained during anodic deposition. 

APPLICATIONS OF COMPUTER DATA BASE MANAGE- 
MENT IN POLYMER AND COATINGS RESEARCH- 
M.E. Koehler, A.F. Kah, and T.F. Niemann 

Journal of Coatings Technology, 59, No. 747,41 (Apr. 1987) 

The recently acquired ability of the scientist to have easy 
access to uncomplicated computerized data base manage- 
ment utilities without the necessity of, and the constraints 

connected with, involving systems personnel in these pro- 
jects has provided the opportunity to store, retrieve, and 
analyze data in ways which would not have been practical 
or even possible before. The data base applications range 
from very large, complex systems which may have a life of 
many years, to fairly small, short-term, personal data 
bases. This paper attempts to describe a range of applica- 
tions of data base management implemented in our labora- 
tories. These applications include managerial applications 
such as project monitoring and patent disclosure tracking; 
information retrieval applications such as a research report 
index, lab notebook tracking, and file indexing; and techni- 
cal data retrieval and analysis applications involving expo- 
sure test data and laboratory experimental data. 

QUALITY ASSURANCE IN THE U.K. PAINT INDUSTRY: 
A REVIEW AND A LOOK AT THE FUTURE-D.W.N. 
Clayton 

Journal of Coatings Technology, 59, No. 747, 45 (Apr. 1987) 

Following the re-awakening to quality awareness in the 
U.K. and the implications of British Standard 5750 (Quality 
Systems), the maintenance of a quality system in a major 
British paint manufacturer is described and the opportuni- 
ties surveyed. 

Journal of Coatings Technology 



THAT WENT INTOTHE 
MAKING OF VERSAMINE: 

Long days, long nights and no compromises. Quality does have 
its price. But at Henkel we're willing to pay it. 

When formulating our Versamine" line of curing agents, we knew 
we had to live up to the reputation of our polyamides. 

We didn't necessarily want to produce one of the first modified 
amines. Just one of the best. And we succeeded. 

Versamine delivers improved chemical resistance over poly- 
amides without the concern of MDA. 

It can perform on a cold substrate or under water: In a high- 
build system where you want low viscosity properties. Or where you 
want a self-leveling formulation with a wide variation in pot life. 

Versamine is classic Henkel quality through and through. 
Quality new products are only part of the Henkel quality story. 

Learn more by writing the Polymers Division at 5325 South 9th Ave., 
LaGrange, IL 60525. Or call 1-800-237-4037. 

No matter what solution we create for you, the main ingredient 
will be quality 



Over 95% of Exhibit Space Reserved in Dallas 
For Record-Setting 1987 FSCT Paint Show 

The largest Paint Industrics' Show of thc 
Federation of  Societies for Coatings Tcch- 
nology will be held at thc Dallas Convcn- 
tion Center from Octohcr 5-7, and will 
feature hundreds of exhibitor displays dc- 
voted to the products and scrviccs of  thc 
suppliers to the coatings industry. Thc pur- 
pose o f  the Show is to cnablc registrants to 
learn of the latest dcvelopmcnts in thcsc 
products and services and to providc thc 
opportunity to discuss thcm with thc top 
technicallsalcs personnel of  thc exhibitor 
firms. Currently, ovcr 95% of availablc 
exhibit spacc has bcen rescrvcd. Morc than 
200 exhibitors, utilizing ovcr 63.000 nct 
square feet of space, wil l bc in the Show. 
Over 6500 industry personnel are cxpcctcd 
to attend. Exhibit hours will be 11:00 to 
5 3 0  on Monday, October 5; 9:00 to 5:30 
on Tuesday, October 6; and 9:00 to 3:00 on 
Wednesday. October 7. 

Technical Program 
The 64th Annual Meeting o f  the Fcdcr- 

ation will be held in conjunction with thc 
Paint Industrics' Show. Thc thcmc of thc 
meeting, "People and Technology: Cor- 
nerstones of Progress." wil l focus on the 
coatings industry's most valuablc rc- 
source-people! They provide the creativ- 
ity and innovation necessary to meet to- 
day's challenges. Program Chairman 
William A. Wentworth, of  Joncs-Blair 
Co., Dallas, TX, and his cornmittcc arc 
developing a schcdulc of  presentations 
which will cover timely issues. including 
the training of  thcsc vital people. Among 
the sessions being planned are: 

Coating plastics 
Manufacturing 

Corrosion Control 
Matticllo Mcmorial Lccturc 
Roon Awards Conipctition Papcrs 

Scrving on thc Program Conimittcc arc 
Richard M .  Hillc (Vicc-Chair~iian). Gcncr- 
al Paint & Chcmical Co.. Cary IL; John C. 
Ballard. Kurfecs Coatings. Inc.. Louis- 
villc. KY; Gordon P. Bicrwagcn. 'l'hcr- 
mark Div. o f  Avcry Intcr~iational. Schcrcr- 
villc, IN; Grctchcn McKay. Milton Hi l l  
Associates. Olympia. WA; John Oatcs. 
Troy Chcmical Cor Ncwark NJ: A. f"  , . Gordon Rook. NU; cx Inc . Plcasanton. 
CA; and Clifford Schoff. PPG Industrics. 
Inc., Allison Park. PA. 

Hotels and Reservations 
The Fcdcration co-hcadqui~rtcrs will hc 

the Hyatt Regency and the Locws Anatolc. 
Other cooperating hotcls arc: Dallas Hil- 
ton, Sheraton Dallas. Adolphus. Plaza of 
Amcricas. GrecnLcaf. Holiday Inn Down- 
town, and Dallas Plaza. A l l  housing will hc 
proccssed by thc Dallas Convcntion ant1 
Visitors Burcau, which will i~cccpt only thc 
official housing form furnished by thc Fcd- 
cration, which will bc ~nailcd to all Fcdcr- 
ation memhcrs in April. 

Special Air Fares 
Dclta Air Lincs, in cooperation with thc 

FSCT, is offcring a spcci;ll discount farc 
which affords passengers a 40%. maxi~num 
savings off Dclta's round trip, undiscount- 
cd day coach farcs for thosc who travcl to 
thc FSCT AM&PS on Dclta's domcstic 
system. For travcl from Canada, thc dis- 
count is 30%. 

To takc advantage of  this discount. you 
must: 

( I ) Lcavc for 1);rll;ls bctwccn Octohcr I 
to 6. 19x7. 

(2) Stay no Iongcr than IS days. 
(3) Pulrhasc tickcla at lcaat scvcn days 

prior to dcpi~rturc. 
(4) Phone 1-800-24 1-6760 for rcscrva- 

tions. Immcdiatcly rcfcrcncc thc FSCT lilc 
numhcr: U0235. Thc special farcs arc 
availablc only through this numhcr. I f  you 
usc tri~vcl agcnts. havc thcm placc your 
rcscrvation through thc toll-frcc numhcr to 
obtain thc samc l i~ rc  advantages. Dclta al\o 
h. . . a varicty of  othcr promotion farcs. 

somc of which may rcprcscnt an cvcn 
grcatcr savings. Whcn you phonc for rcscr- 
vations. ask for thc hcst di\count applica- 
blc to your itinerary. 

Spouse's Program 
Thc opcning activity for spouacs will bc 

thc gct-acquaintctl winc & chccsc social. 
Monday aftcmoon. Octohcr 5, in thc Dal- 
las Convcntion Ccntcr. On  Tuesday. 
spouscs will tour thc mansion and the 
grounds of hcautiful Southfork. honic of 
thc Ewing faniily on thc popular TV  show. 
"Dallas." Lunchcon will hc scrvcd in thc 
Locws Anatolc Hotcl. Aftcr lunch, thcrc 
will bc a guided tour of  many points of  
intcrcst in thc city and ncarby suburbs of  
Dallas. Contincnti~l brcakl'ast w i l l  bc 
scrvcd in both thc Hyatt and Locwj Ana- 
tolc on l'ucsday and Wcdncsdily. 

Board of Directors to Meet 
l'hc Fcdcration Board of  I>ircctors will 

mcct on Sunday. Octobcr 4. in thc Locws 
Ani~tolc. 

Host Committee 
WIIIIJII~ 1. Holnic\. 01 l)cS<~to. Inc 

1987 Membership Directory Available from Federatio I)JIIJ\. h ~ - ~ d \  the HO\I c ~ m m ~ t t c c  

rship Direc- 
!deration o f  
 nol logy has 

, the Board i 
Members, an 

. . .. 

The 1987 Annual Membe tails on FSCT Officers, , f 
tory (Year Book) o f  the F< D i t o ~ ,  Committee 1 d 
Societies for Coatings Tect By-Laws. 
been published. The Year Book, included w~th mem- 

bership i n  the Federation, is available to 
Listed in the annual directory are the non-members for $20 per copy. TO 

name&, companies, addresses, and tele- place orders, contact Ms. Meryl Cohen, 
phone numbers of  the 7000 Federation Federation o f  Societies for Coatings 
members by Society. The publication Technology, 1315 Walnut St., Suite 
also provides an alphabetical index o f  832, Philadelphia, PA 19107, or call 
members and includes informative de- (215) 545-1506. 
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ing hi111 arc thcsc suhcommittcc chairmcn: 
S/~ousi,s-Mrs. William F. (Jcan) Holmc\: 
F(~Ii,rcrrio~r Exhibit-John F. Rothcrmcl. 
of Shcrwin-Williams Co.. Garland. TX: 
In/i~rr~icttion Sarr'i(.ev-Nocl L .  Harrison. 
of Wcstcrn Spcciillty Coatings Co.. Grand 
Prairic. TX; Progrcr111 Opi,rcrtio~~.!- 
T. Lcon Evcrctt. of  Dan Paint and Coatings 
Mfg. Co.. Dallas; and Rcgistrcrtio~l Aroo- 
Stcvc Stcphcns. of  Rihclin Salcs. Inc.. 
Garland. 'Phc Host Socictics arc thc Dalla\ 
and Houston Socictics for Coatings Tcch- 
nology. 
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ONE OF OUR MOSTADVANCED 

EPOXY CURING PROBLEMS. 
Some commodity-oriented epoxy curing agent suppliers claim to offer specialty products. But try to get 

them to deliver. 
Not so with Sylvachem. Our strength and primary business is providing specialty epoxy curing agents to 

meet your exact product and marketing needs. 
Which puts us in the unique position to respond quickly and assuredly to your every problem and 

request. 
Our technology for epoxy curing agents was licensed from Schering AG, West Germany, the market 

leader in Europe. Here, our chemists have developed a new expanded and unique product line. And our 
technically trained sales force works directly with you to help solve your application problems. 

Wth Sylvachem's network of distribution locations, you can be sure your epoxy curing agent is delivered 
on time, all the time. 

Talk to us about any epoxy curing problem you have. We're ready to listen. Call our Market Manager for 
Curing Agents and Specialty Additim. 

PEOPLE WITH THE RIGHT CHEMISTRY. 

f ' CORPORATION 
Subs~d~ary of Ar~zona Chemlcal Company 
200 South Sudduth Place 
Panama C~ty, Flor~da 32404 
(904) 785-6700 



Exhibitors Signed Up for 1987 Paint Industries' Show 

Acetu Corp. 
Advanced Coating Technulog~es. Inc. 
Advanced Software Designs 
Air Products & Chemicals, Inc. 
Alcan Powders & Plgmenta 
C.M. Ambrose Co. 
American Cyanam~d Co. 
Amertcan Hoechst Corp. 
Applied Color Sysrems. Inc. 
Arco Chemical Co. 
Aries Soltware Corp. 
Ashland Chemical Cu 
Atlas Electric Deviccr. Co. 
AZS Corporation 

B.A.G. Corp. 
BASP Corp.iChemicala Div. 
Berol Chemicalr, Inc. 
Blackmer PumpIDover Resources Co. 
BP Chemicals Ltd. 
Brinkmann Instruments. Inc. 
Bruckway Standard. Inc. 
BTL Specialty Resinr Corp. 
Buckman Laburatories. Inc. 
Burgess P~gment Co. 
Byk-Chemie USA 

Cabot Corp.. Cab-0-Sil Div 
Calgon Corp. 
Cargill, Inc 
CasChem. Inc. 
Catalyst Resources. Inc. 
Chemical & Engineering News 
Chicago Boiler Co 
CIBA-GEIGY Corp. 
Clawson Tank Co. 
Coat~ngs Maga~ine 
Colloids, Inc. 
Color Corp o f  America 
Colores Hispanla, S.A. 
Columb~an Chemicals Co. 
Commercial Filters 
Continental Fibre Drum Co 
Caok Resins & Addiliver 
Cosan Chemical Corp. 
Coulter Electronics, Inc. 
Cray Valley Products. Inc. 
Cmsfield Chemicals, Inc 
CUNO Process Rltraion Pruduct\ 
Custom F ~ b e s  lntemat~onal 
Custom Metalcralt. Inc. 

DIL Labnrator~cs 
Daniel Products Co. 
DauLogiX Formula Systems. Inc. 
Day-Glo Color Corp. 
Degussa Cop.  
Diagraph Curp. 
Diamond Shamrock Chemicals Co. 
Dim. Inc. 
Dominion Colour Co. 
Dnw Chemical USA 
Dnw Coming Cop.  
Draiswerke. Inc 
Drew Chemical Corp. 
DSET Laboratories. Inc. 
Du Pont Co., DBE Solvents 

E.C.C. Amer~ca 
Eastern Michigan University 
Eastman Chemical Products. Inc. 
Ebonex Corp. 
Elger Machinery, Inc. 
Elektro-Phyaik. Inc. 
Engelhard Corp. 
Epwonh Manufacturing Co., Inc. 
Erichsen Instruments. Inc. 
Exxon Curp. 

Fawcett Co.. Inc. 
Fed. Soc. forCtga. Tech 
Fillite USA, Inc. 

Filter Speclalists Inc. 
Filterite 

GAF Corporation 
Georgia Kaolin Co., Inc. 
Globe Trading Co 
Corman-Rupp Co. 
W.R. Grace & Co.. Davlwm Chem. DIV 
Crefuo, Inc 

Haakc Buchler Instrument\. Inc 
Halax Pigment\. Div o f  Hammond Lc;d Pn,duct\ 
H a r ~ h a w l R I t ~ ~ I  Panner\hip 
Hercules lnc,~rpniated 
Heuhach. Inc. 
H~ltun-Davis Chemical Co. 
Hltox Coip, o l  America 
Hucktneyer Equ~pmenl Corp. 
Hnover Group Inc 
J.M Huber Corp 
Hunter Asroclate* Laboratory, Inc. 

ICI Americas. Inc. 
Ideal Manulieluring & Salea Corp. 
I l l imir  Mineral* Ca 
Interel. Inc. 
I ta\m Ind.. I.W.I.. Inc. 
ITT Marlow Pumps 

S.C. Johnson & Son, Inc.. Jnhnvm Wax 

Kenrioh Petrtlchemiaal\. Inc. 
Kent State University 
Kinetic Dispersion Cnrp 
King Industrier. Inc. 
KTA-Tator. Inc 

Llquid Cantrol\ Corp. 
The L u h r ~ ~ o l  Gorp., D~vers~f ied Pnrdh Croup 

Macbrth Div.. Kollmorgen Cnrp 
Magnc\ium Elcktron. Inc. 
Malvern Instrument\. Inc. 
Malvern Mlnersla Cn. 
Munchem, 1°C.. 
Manville. F~llration & Mineral, 
MarcoScientil~c. Inc. 
The McCloskey Corp. 
McWhnner. Inc. 
The Mcarl Curp. 
Mcttlcr Instrument Carp. 
Micrn Powder\, Inv 
Msrnmcritics Instrument Carp. 
Miller Paint Equ~pmcnt. Inc 
Millon Ray Co. 
Mineral P~gments Corp. 
MiniFIBERS. Ino. 
Minnltn Corp. 
University olM~rsouri-Rolla 
Mlxlng Equipment To. 
Mohay Gorp. 
Modern Pain! & Coating* 
Mrrrehoure Indurtrie*. Inc. 
M o ~ e l  Incorpuritted 
Myer* Enginernng 

National Assuc o f  Corrnsion Engineers 
Net~qch Incorpor~ted 
Neupak. Inc. 
Nevtlle Chemical Co 
NLChem~cals. Inc. 
Nunh Dakota State University 
Nnvopak Warner. Inc. 
NurdrxiHuls 
NYCO 

Ottawa S~llca Co. 

P.A. Industries 
Pacilic Micro Software Engineering 
Pacific Scientific. In*trument Div. 
Permuthane. Inc. 
Pfirer Pigment\. Inc. 
Ph~lltps 66 Co.. Specialty Chcms 
Plasucan 
Poly-Resyn. Inc. 

Polyvinyl Chca~~c;tlr Inc. 
PPG Indurtrler. Inc. 
I'renlicr M ~ l l  Gorp 
Progrc?\!vc R~.covery. lnr  

RAABE Corp 
Rccl Devil. Inc 
Rclchhnld Chcmict~lr. Inu. 
Rc\carch Data Acre\\ Gorp. 
Rheo~nelrtc\. Ilr. 
Rhnne-Poulcnc. Inc'. 
Rahm ;md H;la\ CI,. 
Rcr*cdnlc Prtrducl*. In'. 

S;lndw Chcn~ir.al\ Gorp. 
Sc~iii-Bulk Sy\te~n\. 11r 
Scrau, loc 
S h i l ~ ~ ~ r w h  C~UIIIIC;~~\ C ~ r p  
Shcll Chcmical Gorp 
Sherw~n-W~l l~ ; i~~~ \  Chenur;tl\ Co. 
S~lhcrlinc M;bnul;tclur~ng Co . Inc. 
South Plorld;~ Te\l Scrvlcv. Inc. 
Univ ol Southern MI\ \ I \ \ I~~I.  Polyiner Srlcncc I)ept 
Spartan C<~lor Curp. 
Stauflcr-Wxkcr Slliccmc\ Ccrrp. 
Steel Slruclurc\ P;unltng Cauncll 

T;,slal\ro. Inr .  
Tcgo Chctnie Service (;mhH 
TeLmar Co 
Texaco Chemcral Co. 
T n ~ y  Chemical Co. 

Un~lnin Cirrp. 
Ilnlon Carhidc Cqrrp. 
Union Pn,uc*\. lnc. 
Unitcd T;~taly\t\. Inv. 
Unlvcnal Color I)ispcr\ion\ 
Unwal Chcm~ralr Dcv . llntrcal Gorp. 

R.T. Vanderhdl Ccr.. Inc. 
V a i a  Inlcrratconal 
Viklng Pump-H~rudnille. Inc. 
V~rg~n~ilChe~n~c;tl*. Inc. 
VIK,>U* Pn~luut* Magalinc 
VO~I-Siv. I11v 01 M&M Muchinc 

Warren Kupp-tioud;tillc. Inc 
W~ldcn Pump B Eng~nccrmg Ccr 
W~tcaCI~em~ral  Corp. 
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The secret to formu- 
lating long lasting, top 
performing coatings is 
to work with a quality, 
resin supplier. Like 
Inolex. Our family of 
LEXOREZ" polyester 
resins represents a 
wealth of solutions to a 
broad range of coatings 
demands. Consider our 
three newest resins- 
they'll meet and exceed 
your interior and exteri- 
or coating requirements 

hree i d  n 
d re: Eon 

LEXORE2"-616 
A high quality poly- 

ester resin for use in 

baked-on coatings 
for coils, cans, and 

general industrial use. 
Outstanding flexi- 

bility, impact resist- 
ance, high gloss, and 
superior adhesion. 

LEXOREZR C-900 
A branched, high 
solids, polyester resin 

for baked-on, low 
VOC coatings where 

flexibility and dura- 
bility are key require- 
ments. 

LEX0REZ"-906 
A highly branched 

resin for baked-on 
coatings, as well as 

two-component, low 
VOC, high perform- 
ance coatings for 
general industrial 
applications. Excel- 
lent chemical resist- 

ance and durability. 

For product literature on 
these new LEXOREZ* 
resins or other prod- 
ucts, such as our emul- 
sifiers and surfactants, 
contact: lnolex Chemi- 
cal Company, Jackson 
and Swanson Streets, 
Philadelphia, PA 19148, 
1-800-521 -9891, 
Telex: 83461 7. 

High Performance 
Chemicals 



Trade Associations Petition U.S. Supreme Court 
To Review Appeals Court Ruling on OSHA Standard 

Seven trade associations filed a friend- 
of-the-court brief with the U.S. Supreme 
Court asking them to review a lower fed- 
eral court's decision that the Occupational 
Safety and Health Act and OSHA's Hazard 
Communication Standard do not preempt 
similar state laws. 

The trade associations maintained the 
appeals court has "undermined the careful- 
ly balanced preemption" provisions of the 
Occupational Safety and Health Act. The 
appeals court, according to the trade asso- 
ciations, also encouraged state legislation 
that is unnecessary because it duplicates 
the federal statute. The group's position is 
that the OSHA standard is more comore- 
hensive and protective of workers than the 
varying state laws. 

At issue is a September 1986 decision by 
the Third Circuit Court of Appeals. It 
upheld a federal district court decision that 
certain provisions-of Pennsylvania's new 
right-to-know law are not preempted by the 
two federal statutes. The appeals court also 
held that the district court was wrong to 
conclude that other provisions of the state 
law-including labeling and material safe- 
ty data sheets (MSDS) requirements-were 
preempted. 

The associations listed three major prob- 
lems with the appeals court decision. They 
are: 

(1) It conflicts with the OSH Act and 
the OSHA Hazard Communication Stan- 
dard, 

(2) The growing number of state right- 
to-know laws for which OSHA approval 
has not been obtained demonstrates the im- 
portance of the issue, and 

SCM Chemicals Establishes 
New World Headquarters 

The SCM Pigments Div. of SCM Carp. 
has changed its name to SCM Chemicals, a 
subsidiary of Hanson Industries and an- 
nounced the establishment of a new world 
headquarters in Baltimore, MD. 

SCM Chemicals is a producer of titan- 
ium dioxide, a white pigment used as an 
opacifier and a whitener in paint, paper, 
plastics, and rubber products. The com- 
pany currently operates seven titanium 
dioxide plants worldwide. Current plans 
call for a major expansion of its Bunbury, 
Australia plant. 

(3) The plain language of the OSH Act 
and decisions of the Supremc Court dc- 
mand a broad preemption test to counter 
the proliferation of state hazard communi- 
cation regulations. 

The seven associations are the Chemical 
Manufacturers Association, National Paint 
and Coatings Association, Society of thc 
Plastics Industry, National Association of 
Mmufacturen, National Association of 
Printing Ink Manufacturers. Chemical Spe- 
cialties Manufacturers Association, and the 
Society of American Wood Presewcrs. 

ACS Seeks Nominees for Roy 
The American Chemical Society's Divi- 

sion of Polymeric Materials: Science and 
Engineering (PMSE) is seeking nomina- 
tions for the Roy W. Tess Award in coat- 
ings. The award will be presented at the 
195th meeting of the ACS. September 25- 
30. 1988. in Los Angeles. 

The award, made possible by a generous 
grant of $1,000 by Dr. Tess. recognizes 
outstanding individual achievements and 
noteworthy contributions to coatings sci- 
ence, technology, and engineering, and 
confirms PSME's longstanding support and 
dedication to excellence in the coatings lield. 

George R. Pilcher, of Hanna Chemical 
Coatings Co., is Chairman of the Tess 
Award Committee. The members of the 
nominating committee are: Vice-Chairman 
Joseph A. Vasta, of DuPont Co.; Otto Vo- 
gel, of Polytechnic University; Charles E. 
Hoyle, of the University of Southern Mis- 
sissippi; Percy E. Pierce, of PPG Indus- 
tries, Inc.; and F. Louis Floyd, of Glidden 
Coatings & Resins. 

Nominations, welcome from all sections 
of industry and academia, should be for- 

Johnson Wax Building 
New Resin Plant 

The Johnson Wax Specialty Chemicals 
Group, S.C. Johnson & Son, Inc., Racine, 
WI, has announced the start-up of a new 
resin production facility at the company's 
Waxdale production complex in Racine. 
Johnson Wax has incorporated the latest 
"state-of-the-art" computer technology, 
and advanced design production and han- 
dling equipment into its operation. 

E.T. Horn Purchased 
By Van Ommeren 

Van Ommeren, the Rotterdam (Nether- 
lands)-based service group involved in 
worldwide transportation, storage, and 
trading, has recently acquired E.T. Horn 
Company. La Mirada, CA. 

The E.T. Horn Co. represents approxi- 
mately 30 U.S. and foreign chemical com- 
panies in the food, paint, pharmaceutical. 
plastics, adhesives, and electronics indus- 
tries. Former owners, E.T. Horn and Gene 
Alley, will continue to managc the com- 
pany and Patrick Marantette will continue 
in his function as Executive Vice-President 
of the firm. 

W. Tess Award 
warded to the Chairman at Hanna Chemi- 
cal Coatings Co.. P.O. Box 147, Colum- 
bus. OH 43216-0147. Upon rcceipt of 
names, the Chairman will submit a docu- 
mentation form requesting information on 
the nominee relevant to patents, publica- 
tions. ctc. All nominations for the 1988 
Tess Award should be sent prior to Sep- 
tember I .  1988. Nominations received 
after September I ,  1988, will be consid- 
ered for the succeeding year's award. 

Perry & Derrick Acquires 
Foy-Johnston Business 

The Perry & Derrick Co., Inc., has con- 
cluded the acquisition of the trade sales 
(shelf goods) business of Fay-Johnston. 
Inc., an independent paint manufacturer. 
Both companies are based in Cincinnati. 
OH. 

The purchase covers immediate transfer 
of the Foy-Johnston name, formulae, and 
trademarks to Perry & Derrick. No changes 
are expected in these areas and the existing 
trade sales force is being retained. 

The acquisition will provide Perry & 
Derrick with an increase in raw materials 
purchasing and paint production, and will 
increase their total shelf goods production 
by 25%. 

The industrial business of the former 
Foy-Johnston organization will continue as 
the Cincinnati Varnish Co. The firm is 
dedicating its entire Cincinnati and Jasper, 
IN, facilities to the development and manu- 
facture of industrial finishes. 
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GENERAL 
The JOURNAI .  OF COATIN(;S TECHNOI.OOY is published 

monthly by the Federation of Societies for Coatings Tech- 
nology for its membership of approximately 7,000 in 26 
Constituent Societies in the United States. Canada, Great 
Britain. and Mexico. The J O I I K N A I ,  is devoted to the advance- 
ment of knowledge in thc science and technology of surface 
coatings. the materials comprising such coatings, and their use 
and performance. 

The Editors invite the submission not only of regular research 
papers, but also Open Forum comments on subjects of relevant 
interest. and Letters to the Editor. All manuscripts will be 
assumed to be original work and to have been unpublished 
elsewhere; not under consideration for such publication; not 
copyrighted; and to have been submitted for appropriate 
clearance by theorganization with which theauthor isaffiliated 
if such clearance is necessary. Authors are obligated to reveal 
any exceptions to these conditions at the time a manuscript is 
submitted. 

The JOI IRNAI .  OF COATIN(IS TFCHNOI.O(IY has first right to 
the publication of papers presented at the Annual Meeting of 
the Federation and at local or regional meetings or symposia of 
the Constituent Socictics. Popers in whichproprietaryproducts 
or processes are promoted for commercial purposes are 
speciJcol!v non-acceptable for publicotion. 

SUBMISSION OF MANUSCRIPTS.. . 
. . . for the Journal 

Technical Papers: Four completecopies should be sent to the 
Editor. JOURNA~.OFCOATIN~;S TECHNOI.O(~Y.  1315 Walnut St., 
Philadelphia, PA 19107. 

If a submitted paper consists of the text of a presentation 
made previously to a monthly or special meetingofa Society for 
Coatings Technology. or to another technical group. the name 
of the organilation and the date of the presentation should be 
given. If someone other than the author of the paper made the 
presentation. this information. too. should be noted. Papers 
presented to associations other than the Federation must be 
released by written communication before they can be con- 
sidered for publication in the JOIJRNAI.  OF COA.~IN(;S TECH- 
NOI.OOY. 

Papers originally composed for oral presentation may have to 
be revised or rewritten by the author to conform to the style 
suitable for written publication. 

Open Forum: Three complete copies should be sent to the 
Open Forum Editor. at the address listed above. 

The same general rulesas given for technical papersshould be 
followed in the preparation of an Open Forum manuscript. 
However, the subject may be informally approached. Topics 
may be nontechnical in nature. dealing with any aspect of the 
coatings industry. 

GUIDE FOR AUTHOR 

Lptrer to the Editor: The JOURNAL will consider for 
publication all correspondence relevant to thecoatings industry 
and to the contents of the JOURNAI.. When a letter concerns an 
article appearing in the JOURNAL, the original author is usually 
given an opportunity to reply. 

. . . by Constituent Societies 
For Annual Meeting Presentation 

Ten complete copies of the manuscript are required for 
committee review. The set of copies should be addressed to the 
Editor at the address listed above. 

. . .for Roon Foundation Award Competition 
Ten complete copies of the manuscript are required, and should 

be submitted to the Chairman of the 1987 Roon Awards Commit- 
tee, Gary Gardner, Tnemec Co., Inc., P.O. Box 1749, Kansas 
City; MO 64141. (For complete details, see "Roon Awards" 
section of the JOURNAL for January 1987.) 

MANUSCRIPT PREPARATION 
In general. authors are advised to use the "Handbook for 

Authors" published by the American Chemical Society as a 
guide to the preparation of manuscripts (ACS, 1155 Sixteenth 
St., Washington. D.C. 20036). Another excellent reference 
work is "How to Write and Publish a Scientific Paper" by 
Robert A. Day (IS1 Press, 3501 Market St.. University City 
Science Center, Philadelphia. PA 19104). 

Manuscripts should be typed with doublespacing on oneside 
of 8% X I I inch (22 X 28 cm) paper, with at least one-inch (2.5 
cm) marginsonall four sides. All paragraphsshould be indented 
five spaces. and all pages should be numbered at the top center, 
or upper right corner. 

Title 
The title should be as brief and informative as possible. 

Selection of titles that are key word-indexable is a helpful and 
recommended practice. 

Authors' Biographies and Photographs 
Give complete names. company or institutional affiliations, 

and brief biographical sketches of all authors. If available, 
submit a 5 X 7 inch ( I3  X 18 cm) black-and-white photograph 
with glossy or smooth high sheen surface, for each author. See 
later section on photographs for further details. 

Abstracts 
A 75 100 word abstract must be part of the manuscript, and 

should be a concise description of the key findings or teachings 
of the work described in the paper. The abstract should not 
repeat the title or include reference numbers, nor should it 
duplicate the Conclusion or Summary. 



Text Nomenclature 
' The headings and sub-headings in this Guide illustrate their 

use to divide the text into sections to  improve readability for 
comprehension, and to  break up typographical monotony; they 
may be used as a model for preparation of the text of a 
manuscript for publication. The text should not be presented a s  
a n  alphanumeric outline. 

Only as much review as is necessary should be given to 
provide a n  introduction to the subject; the main burden for 
extensive background should be placed on  the list of references. 

Standard scientific and technical terminology should be used 
to  convey clear and unambiguous meaning, but the use of 
technical jargon or  slang should be avoided. Authors should 
bear in mind that the JOURNAL has a n  international audience. 
formany ofwhom English isa second, not native, language. Use 
of regional idioms or colloquialisms should be avoided. The use 
of obscure abbreviations is also discouraged. When appro- 
priate, abbreviations should be made in parenthesis immedi- 
ately following first mention of the term in the text, and then 
used alone whenever necessary. 

Recent issues of the JOURNAL should be consulted for desired 
style and technical level. 

Metric System 
Metric system units should be used wherever applicable with 

the equivalent English units shown afterwords in parentheses. 
The ASTM Metric Practice Guide, E 380-72 (American Society 
for Testing and Materials, 1916 Race St., Philadelphia, PA 
19103) is a convenient reference. 

Tables, Graphs, and Drawings 

Tables, rather than descriptive text, should be used only when 
they are genuinely helpful. They should be proportioned in 
accordance with the height and width limitations of the 
JOURNAL'S pages. Each table should be typed on a separate 
sheet, rather than included in the text, and appended to  the 
manuscript. Each table should be numbered and have a 
descriptive caption. Tables should be referenced in the text (e.g.. 
"See Table I"). 

In numerical data in tables, numbers less than one should 
have a zero before the decimal point. 

Graphsshould be ongood quality white or  non-photographic 
blue-lined 8% X I I inch paper. Each graph should bedrawn on a 
separate sheet, numbered, and the captions listed on a copv of 
the original graph. Graph captions and legends should also be 
typed on a separate sheet for typesetting. 

Graphs should not be used if they merely duplicate the data 
given in tables, or vice versa. 

Drawings should conform to the guidelines given for Graphs 
and should be proportioned to fit the height-to-width ratio of 
the J O U R N A I . ~  pages and columns. 

Photographs 
All photographs should be sharp, clear, black-and-white 

prints no larger than 8 X 10 inches in size. Photos should be 
clearly labeled on the reverse side, taking care not to mar the 
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to  reprint has been granted. 
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avoid ambiguity, and the name is a registered trademark, the 
symbol R, in a circle or parentheses, should begiven immediately 
following, and the manufacturer listed as a footnote. In general, 
trade names should be used only in footnotes or  in an appendix. 
rather than in the text. 

If special nomenclature is used, includea nomenclature table 
giving definitions and dimensions for all terms. 

Nomenclature of chemical compounds should conform to the 
style of Chemical Ahstracrs and the IUPAC rules. 

Equations 
These must be typed, o r  written clearly, with equations 

numbered sequentially in parentheses to the right. If Greek 
letters are used. write out their names in the manuscript margin 
a t  the first point of use. Place superscripts" and subscripts, 
accurately. Avoid the use of superscripts in a manner that can 
lead to their interpretation as exponents. 

Summary 
The paper should be concluded with a summary which is 

intelligible without reference to  the main text. The summary 
may be more complete than the abstract, listing conclusions 
drawn from the text. A well written summary can serve to 
inspire the busy reader to turn back to the paper, to read it 
thoroughly. 
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Test Facilities for Exposure Assessment 
Of Volatile organic Solvents 

Richard L. Smith, Larry J. Culver, and Saundra L. Hillman 
Eastman Chemical Products, Incorporated* 

The effects of exposure lo  volatile organic solvents is 
of great interest to the coatings industry, to govern- 
ment regulatory agencies, and to the general public. 
Many toxicological studies have been conducted or 
are in progress to determine the relative toxicity of 
solvents. However, more information is needed to 
determine the typical exposure levels generated by 
solvents contained in end-use products. Both toxicity 
and solvent exposure data should be considered 
when assessing any hazards associated with a 
solvent. 

This paper describes both test facilities and meth- 
ods designed to monitor exposure levels in simulated 
end-use (domestic, office) environments. Variables 
relevant to exposure testing can be classified into 
three major categories: product systems, environ- 

INTRODUCTION 

In  1984. Eastnian Chemicals Division constructcd I'acili- 
ties to measure vapor conccntralion o f  organic solvcnts 
emitted during the use of consumer protlucts in  a simulat- 
ed residential environment. The decision to construct 
these Pacilitics was arrived at because: 

( I )  There was only limited infor~nation available on 
the degree oi'solvcnt vapor exposure by inhalation rcsult- 
ing during the application o f  consumer products contain- 
ing volatile organic compounds. 

(2) The potential hazards associated with the use of 
volatile sctlvcnts arc o f  increasing conccrn to the gcncral 
public, government agcncics. and many segments o f  in- 
dustry. 

mental conditions, and application methods. Solvent 
exposure levels can be monitored during the product 
application periods and also during the decay pe- 
riods to define the rate of dissipation from the en- 
closed area. The computer assisted analysis of the 
data collected from a sampling matrix of charcoal 
filled adsorption tubes provides: (1) the average sol- 
vent concentration(s) in the test area, (2) the average 
solvent concentration(s) in the worker's breathing 
zone, (3) solvent concentration decay rates, and (4) 
information on the presence of concentration gradi- 
ents. Data generated from this test facility should be 
useful in establishing guidelines for handling vola- 
tile organic solvents in industrial and/or residential 
environments. 

(3) In  evaluating the risks associated with the use o f  a 
particular product containing volatile solvents, the extent 
o f  exposure should be considered i n  combination with the 
established toxicity data. Chemical hazard assessment 
requires both exposure and toxicity data. 

(4) In  the development o f  new products for use in  the 
consumer area, projected exposure data on the product 
are needed. 

( 5 )  Experimental vapor concentration data were need- 
ed in  developing computer programs to predict exposure 
levels and for comparison with present and future theo- 
retical exposure models. 

The goal o f  this paper is to: (1) describe the test facili- 
ty, (2) review the methods used to collect, monitor, and 
analyze the solvent vapor in  the simulated end-use envi- 
ronment, (3) describe the computer programs used to 
capture, store, and process data developed from the stud- 
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SAMPLING PORT 
SAMPLINGPORT 

Figure 1 -Solvent exposure test facility 

ies, and (4) present examples of solvent vapor concen- 
tration obtained from the testing of a latex paint and a 
commercial glass cleaner. 

TEST FACILITY 

The solvent exposure test facility constructed at East- 
man Chemical Products, Inc., in Kingsport, TN, consists 
of a self-contained (12.5' x 12.1' x 8') room constructed 
within a larger room (see Figure I) in the Technical 
Service and Development Laboratories. The test facility 
is designed to allow monitoring of solvent vapor in a 
simulated residential environment under conditions 
where variables are well-defined and controllable. 

Variables such as application method (brush, roll, 
aerosol spray, etc.), environmental conditions (air turn- 
over rate per hour, temperature, etc.), and product com- 
position (window cleaner, latex paint, aerosol paint, etc.) 
were considered in the planning of the facility. The room 
dimensions were selected to give the surface areaivolume 
relationship of a typical room in the average size home. A 
window and glass paneled door were installed in the front 

WANOER 

CROSSBAR 

TEST ROOM 
INTERIOR k 

lNTERlOR WALL EXTERIOR WhLL 

11""1 -,.,,2..-1,,2 + 2112..- 1! ,2 .1  
SCLLE 

Figure 2-Cross-section of test facility wall 

side of the test room so the tcst operations could be 
observed from the outside. 

The facilities also include a glass surface for use in 
conducting tests on commercial glass cleaners. The exist- 
ing concrete Hoor in the building serves as the Roor of the 
test room. Other Hooring surfaces (linoleum. tile) can be 
installed over the concrete surface for testing products, 
such as floor polishes and waxes. The walls of the room 
are constructed with two-by-four studs sandwiched 
between gypsum wallboard sheets (4 '  x 8'  x %"). A 
"false" wall is constructed around the inside perimeter of 
the room by attaching fin wallboard sheets to cross bars 
on metal studs mounted on the permanent interior wall 
(see Figure 2). The dcsign provides a convenient way of 
replacing contaminated sheets when a succeeding expo- 
sure test requires a clean or varied substrate. The room is 
lighted with recessed Huorescent ceiling lixtures. encased 
in finished wallboard. Silicone-based sealant and rubber 
or foam gaskets are used around the door. window, and 
lighting fixtures to minimize air leakage. 

The room is equipped with an adjustable air supply 
system (see Figure 3 ) .  The air turnover rate per hour in 
the room can be adjusted in the range of < I  to 15. The 
variance in air How rates allows the simulation of air 
turnover rates typical in a well insulated home to a well 
ventilated office area. Air enters the room through three 
vertically stacked vents on the front wall of the tcst 
chamber and exits the room through three vertically 
stacked vents on the rear wall. Each vent can be opened 
and closed to obtain numerous air How patterns. Air is 
supplied by a large duct connected to the building ventila- 
tion system and is exhausted through the building exhaust 
ducts. The ventilation rate is adjustable to match the 
environmental conditions being simulated and is regulat- 
ed by variable speed fans located in the inlet and exhaust 
ducts and by dampers located in each of the inlet and 
exhaust vents. Gauges measurc the pressure drop across 
both the inlet and exhaust air vents to ensure that no major 
pressure differences occur within the room to create nega- 
tive or positive pressure. For air sampling purposes, a 
matrix of 27 sampling tubes is located within the test 
room with entrance ports for the tubes in the ceiling of the 
room. The physical arrangement of the sampling tubes 
allows the test data to be examined for non-uniform dis- 
tribution of the solvent vapors in the room (see Tuhle 5). 
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Sampling tubes are located in the ceiling. breathing zone, 
and lloor planes of the room. Rubber tubing joins each 
charcoal tube with a Ilow-limiting orilicc that is calibrat- 
ed for each experiment using a Buck Calibrator Flow- 
meter. The orifice. corresponding manifolds, vacuum 
pumps. and electrical controls arc all located on the roof 
of the room (see Figltrc~s 4 and 5). The sampling entrance 
ports and ancillary equip~ncnt are located in the ceiling 
and on the roof, so that charcoill tubcs can be atlded or 
removed with minimal disturbance ofthc room variables. 
The design is also useful for experiments when the prod- 
uct being evaluated is applicd to the Iloor of the room and 
requires an extendetl drying time. Decay data can be 
collected by installing additional sets of new charcoal 
tubcs without actually entering the room. Additional sam- 
pling tubes monitor the inlet air stream, exhaust air 
stream, and the air envelope surrountling the test room to 
ensure that the solvcnt(s) dctcctcd within the room origi- 
nates only from the product being investigated and not 
from outside contaminated air sources. Rcplicatc sam- 
plin! tubcs are placed at various locations to establish 
statistical signilicance and reprotlucibility factors. The 
operator also wears air sampling tubcs, b;~dges, and por- 
table vacuum pumps positioned to collect operator 
breathing zone air samples. 

SAMPLING PROCEDURE* 

Air sampling is conducted (luring thc product applica- 
tion period and also at various intervals after the applica- 
tion ceases in ordcr to investigate thc deci~y rate of the 
solvent concentration. Position and numhcr of sample 
tubes nnd badges is based on statistical tlesign consider- 
ations. Air samples arc collected using charcoal-lillcd 
adsorption tubes (hec Fisrrrc 6).  A known volumc of air is 

Figure 3-Solvent exposure project room ventilation cross- 
section air flow diagram 

drawn through the tubes where the solvent vapors are 
adsorbed on the activated charcoal. To monitor the 
breathing zone of the operator applying the product dur- 
ing the exposure test, the operator wears a lapel-mounted, 
charcoal sampling tube(s) attached to a battery-operated 
sampling pump. For comparison purposes, the operator 
also wears a diffusional badge. 

During each experiment, the operator uses a breathing 
apparatus consisting of an organic vapor chemical car- 
tridge respirator with a Facepiece which fits over the nose 

Table 1 -Electronic Spreadsheet Example for Entering Raw Data 
A B C D E F G H I J K L M N O P Q  

PPM 
CCode Factor HCode 

Industrial Solvent Air Flow Start End Test PPM 
Solvent Hygiene Sample Mass Rate Time Time Run Test Date Monitor Volume Solvent PPM 
Name Code Location r g  mLiMin Min Min No. Facility Experiment Time Air Code Factor 

- - -  
I 
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OBIIIIVATION WINDOW 00011 -->- I 

P=fmTER OENOTESZAMPLING PORT LDCATlONS 
DtNOlEl I IM$~LINGsORT LOCATIONS 

Figure 4-Solvent exposure project air sampling matrix Figure 5-Air sampling manifold located on the roof of test 
diagram room 

and under the chin. The chemical cartridges are replaced 22.45 = molar volumc (litrclmole) at O°C and 
as  needed depending on hours of service, solvent vapor 760mmHg 
type, and concentration. P = Pressure (mmHg) of air 

T = Temperature ("C) of air 

SAMPLE ANALYSIS 
DE = Desorption efficiency. 

Analysis of solvents contained on each charcoal tube is 
conducted using a method similar to those published by 
the National Institute for Occupational Safety and 
Health.* After the specified monitoring period. the tubes 
are collected, immediately capped, and transferred to the 
Eastman Industrial Hygiene Analytical Laboratory for 
analysis. The adsorbed solvents are desorbed from the 
charcoal using carbon disulfide. The solvent solutions are 
then quantitated by gas chromatography and the values 
entered into an electronic spreadsheet (ESS) (Tnhle I )  
where the parts per million solvent present in the air are 
calculated using the following formula: 

Where: 
k g  = micrograms solvent from charcoal analysis 
L = volume of air sampled in litres 
MW = Molecular weight of solvent in grams 

DATA PROCESSING 

Computer software processes all the data and generates 
descriptive tablcs and data summaries for each cxperi- 
ment. The programs store data in threc primary Statistical 
Analysis ~ ~ s t c r n '  (SAS) data sets, as  shown in F i x u r . ~  7. 

* NIOSH Mdnu;bl ol  Analyi~c;tl Mclhodi. V<lluoir I. Senmd tdll l~>n. 0 S (i~~vcmlllelll 

Pr~nting Ollicc. Ws\htn$ton. I) C I I'JXOI 

- 
Acllvated Charcoal 

J \4 J ~ ~ ~ ~ ~ - ~  

Wool 
\! 
Urethane Foam 

- AIR FLOW DIRECTION - 
Figure 6-Charcoal sampling tube 
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Table 2-Solvent Exposure Levels from lnterior Latex Paint 
Solvent Concentration (PPM) vs Sample Location 

Date of Experiment=850220 Test Facility =230 Test Run Number=l 
X-Dimen- Y-Dimen- 2-Dimen- Number Exposure 

Sample sion sion sion of Level 
Location Descriptor Descriptor Descriptor Samples PPM 

Inlet Air Ventilation 
Outlet Air Venlilatil~n 
Background Air Envelope 
Worker-Tuhc Hrcalhing Zosc 
Worker-Badge Hrcsthing Zonc 
Left Side Ccil~ng 
Lell S~de Breathing B)nc 
LeR S~de Flrx)r 
Lcft Sidc Ceding 
Left Sidc Bre;hliiag Zone 
Lell Side I:loor 
Leli Sidc Ceiling 
Left Side Breathing 7~)nc 
Leti S~dc f;loor 
Middle Ceiling 
Middle Breathing Zone 
Middle Floor 
Middle Ceiling 
Middle Hrcath~ng Zone 
Middle Floor 
Middle Ceiling 
Middle Hrci~thi~ig B)ne 
Middle 1;loor 
Right S~dc Ceiling 
Right Sidc Hrei~thi~ig Zone 
Right Side l:loor 
Right Side Ceiling 
Right Sidc Hreathing Z11nc 
Right Sidc I:loor 
Right Sidc Cciliag 
Right Side Breathing Zone 
Right Sidc l:ioor 

- 
- 
- 
- 
- 

Front 
Front 
Front 
Middlc 
Middlc 
Middle 
Rear 
Rear 
Kcill. 
Front 
Fnmt 
Fnmt 
Middlc 
Middle 
Middle 
Rear 
Rcilr 
Rc;~r 
Fnlrtt 
l;rolll 
Frrln~ 
Middle 
M~ddlc 
M~ddlc 
Reir 
Rear 
Rci~r - 

The information stored in the ESS derived from the pas - 
chromatographic analysis of thc individual samples is 
electronically transferred to thc "Analytical" data set. 
The "~olvent"  data set stores the valucs unique to each 
solvent, such as molecular weight, evaporation rate, and 
concentration in the product. Values unique to each ex- 
periment, such as environmental conditions and applica- 

(1 OBSFRVAlION/PPR VALUL 

155. SPRLADSHLLI * /SAE,PLE LOCATION 

/b~Ot~llORING T l K L  

- REPORT 2 1 
- L1C. 

' E L L C l R O N l C  SPRLADSHLLT 

c * ~ i ~ i ~ ~ ~ ~ ~ ~ ~  ANALYSIS sYsiEn/ruLL SCRLLN PROCLUURC 

Figure 7-Computer file organization. (Statistical analysis 
systemlfull screen procedure courtesy of SAS Institute, Inc., 

Box 8000, Cary, NC 27511) 

tion methods, are stored in the "Experimental" data set. 
The computer programs merge the data sets and generate 
tables describing the experiment and data. Tables list the 
solvent(s) detected, sample locations, number of sam- 
ples, mean of the time averaged concentrations in the 
room in ppm, standard deviation, maximum and mini- 
mum concentration observed, and the difference in maxi- 
mum and minimum values (see Tables 2 and 3). All 
reports and data treatments are designed to maximize the 
benefits of computer data processing. 

EXPERIMENTAL RESULTS 

Development of Data on Solvent Exposure 
From Coalescing Agents in Latex Paints 

Diethylene glycol monobutyl ether is used as acoalesc- 
ing aid in latex paints. The Environmental Protection 
Agency (EPA) is gathering information on this product to 
determine if it should be regulated. One of the areas EPA 
is concerned about is the exposure from its use in latex 

- 

 able-solvent Exposure Levels from lnterior Latex Paint 
Statistics by Compound and Sampling Location 

Date of Experiment =850220. Location of Test Facility =230, Test Run Number= 
Average of Minimum 

Number of Time-Averaged Standard Time-Averaged 
Chemical Sampling Samples Exposure Deviation Exposure 

Name Location Collected Level, PPM Of PPM Values Observed, PPM 
- - -. - - - - - - - 
DL3 Solvent lnlcr' I 0 - - 

Outlct" I 0.35 - 0.35 
Ut)onl'' 27 0.33 0.08 0.22 
Worker' I 0.36 - 0.36 
Ib~rkground.' I 0 - - 
#5?. 0.9 ~ourh" 3 0.18 0.03 0.14 
#52. 30.9 Hours" 3 0. I I 0.04 0.08 
#5?. 54.4 Hour\" 3 0.07 0.01 0.06 

1 
Maximum 

Time-Averaged 
Exposure 

ObSe~ed, PPM 
- - -- 

- 
0.35 
0.52 
0.36 
- 

0.20 
0.15 
0.08 

Difference 
in Max to 

Min Values 
Observed 

---- 
- 
- 

0.30 
- 
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Table 4-Interior Latex Paint Formula 
Component 

Water 
Preservative 
Thickener 
Dispersant 
Potassium tripolyphosphate 
Surfactant 
Ethylene glycol 
Diethylene glycol monobulyl ether 
Defoamer A 
Titanium dioxide 
Clay 
Silica 
Acrylic resin 
Defoamer B 
Ammonium hydroxide, 28% 
Water 

Property Value - 
Weight % solids 50.4 
Volume % solids 31.1 
PH 9.2 
Weight % coalescing solvent 1.29 

paint applied by consumers. To provide data to the EPA, 
an acrylic-interior latex paint (see Tuhlcl 4 for formula- 
tion) containing 1.29 wt% diethylene glycol monobutyl 
ether was applied by typical rolleribrush techniques to a 
gypsum board substrate within the test facility. The paint 

Table 5-Sampling Codes and Locations 
For a Typical Test Run 

Sample X-Dimension Y-Dimension 2-Dimension 
Location Descriptor Descriptor Descriptor 

I Inlet Air Ventilation - 
2 Outlet Air Ventilation - 
3 Background Air Envelope - 
4 Worker-Tube Brealhing Zone - 

I I Left Side Ceiling Front 
12 Left Side Breathing Zone Front 
13 Left Side Floor Fronl 
2 1 Left Side Cciling Middlc 
22 Left Side Brcething Zone Middle 
23 Left Side Floor M~ddle 
31 Left Side Ceiling Rear 
32 Left Side Breathing Zone Rear 
33 Left Side Floor Rear 
4 1 Middle Ceiling Front 
42 Middle Breathing Zonc Fn~nt 
43 Middle Floor Front 
51 Middle Ceiling Mtddle 
52 Middle Breathing Zone Mlddle 
53 Middle Floor Middle 
61 Middle Ceiling Roar 
62 Middle Breathing Zone Rear 
63 Middle Floor Rear 
71 Right Side Ceil~ng Front 
72 Right Side Breathing Zone Front 
73 Right Side Floor Front 
81 Right Side Ceding Middlc 
82 Right Side Brcathlng Zone Middle 
83 Right Side Floor Mlddlc 
91 Right Side Ceiling Rcar 
92 Right Side Breathing Zone Rear 
93 Right Side Flour Rear 

was applied by a single operator at a rate of 1.34 gallons 
per hour using a two-inch brush for trim work and 9-inch 
medium nap roller for the wall area. Air flow rate was 
controlled to give a 2.5 air turnovcr rate in the room per 
hour. Air sampling was conducted during the painting 
operation and also aftcr the painting ceased in order to 
investigate the decay rate of the average solvent concen- 
tration in the room. The solvent exposure data are sum- 
marized in Tuhlcs 2 and 3. Analysis of the data leads to 
the following conclusions: 

( 1 )  The time-averaged vapor concentration of diethy- 
lene glycol monobutyl ether in the test room was less than 
one part per million during paint application and decay 
periods. 

(2) The maximum timc-averaged vapor concentration 
recorded for any given sample was 0.52 ppm. (See Tcihlt 2.) 

(3) After cessation of the painting operation, the diethy- 
lene glycol monobutyl ether time-averaged solvent concen- 
tration decayed rapidly. Six hours after painting stopped. 
the time-averaged concentration was less than 0.2 ppm. 
(See Tuhle 3.) 

(4) The time-averagcd solvent vapor concentration was 
statistically uniform throughout the room. No statistically 
valid concentration gradients were observcd. 

(5) The time-averaged vapor concentration in the test 
room was consistent with data collected concurrently at the 
worker breathing zonc and in thc exhaust air stream. (See 
Tuhlc, 3.) 

Deve lopment  of Data o n  So lven t  
E x p o s u r e  f rom G l a s s  Cleaner  

The purpose of this cxpcrirncnt was to measure expo- 
sure levels to ethylene glycol monobutyl ether and isopro- 
pyl alcohol solvcnts during the application of a glass 
cleaner in a sitnulated domestic environment. The glass 
cleaner containing 2.2 wt%' ethylene glycol monobutyl 
ether and 3.3 wt% iisopropyl alcohol was applied to the 
glass surfaces of the window and door of thc test room for 
0.75 hr at a volume rate of 0.08 galihr using a standard 
pump spray apparatus. Air flow rate was controlled to 
give an air turnovcr ralc per hour of 1.0. Air sampling 
was conducted only during the actual cleaning operation. 
No decay data were collcctcd. Charcoal tubes were locat- 
ed in thc positions describcd in Tc ih l~  5 .  A summary of 
the data is given in T t i h l ~  6. Analysis of the data leads to 
the following conclusions: 

( I )  The time-averaged room concentration of ethylene 
glycol monobutyl ether during thc i~pplication period was 
less than one part per tnillion. 

(2) The time-avcragcd room concentration of isopro- 
pyl alcohol during the application period was 9.07 
2 3.99 parts pcr million. 

(3) No significant time-averagcd solvent concentration 
gradients were obscrvcd within the test room during the 
product application. 

(4) The time-averaged ethylene glycol monobutyl 
ether and isopropyl alcohol solvcnt concentrations in the 
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Table 6-Solvent Exposure Levels from Glass Cleaner 
Statistics by Compound and Sampling Location 

W e  of Experiment=850815, Location of Test Facility=230, Test Run Number=l 
Average of Minimum Maximum Diirence 

Number of Time-Averaged Standard Time-Averaged Time-Averaged in Max to 
Chemical Sampling Samples Exposure Deviation Exposure Exposure Mln Values 

Name Location Collected Level PPM' Of PPM Values Observed PPM Observed PPM Observed 
- - . - - -- - - - - --A -- 

EB Solvent Room 26 0.43 0.22 0.17 1.04 0.87 
Worker-Tuhe 2 0.52 0.11 0.44 0.60 0.16 
Inlel air I <0.12 - - - - 

Outlet air I <O. 12 - - - - 

Hackground I <O. I2 - - - A 

lu)propanol Kcn)ni 27 9.07 3.W 2.92 20.03 17.1 1 
Worker-Tuhe 2 5.49 0.72 4.98 6.00 1.02 
Inlet air I <0.24 - - - - 

Outlet air I <1.06 - - - - 

Beckground I c0.25 A - - - 

room werc consistcnt w i t h  thc data collccted concurrenfly determine the solvent exposure concentration for  various 
in the worker brcathing zonc. environmental conditions, product compositions, and ap- 

plication techniques. I t  is believed that the data developed 

CONCLUSIONS 
wi th  this faci l i ty w i l l  provide means to develop a new 
frontier o f  knowledge on  solvents and other volatile 

The solvent cxposure lest facil ity constructcd by  East- chemicals. 
man Chemicals D iv is ion provides a scientific means to 

APPENDIX 
Sample Col lect ion and  Analysis Equipment 

Psychronictcr Modcl No. 560 
Bendix 
Environnicntal Scicncc I>iv. 
Baltimore. M D  2 1204 

Oreanic Vapor Monitor 3500 
3M Company 
Occupational Hcalth and S;~kty Products I>iv. 
220-7W. 3M Ccntcr 
St. Paul. M N  55144 

Charcoal Tubes. Lol I20 
Carelog No. 226-01 
SKC. Inc. 
R.D. I. No. 395 Valley View Kd 
Eighty Four. PA 15330 

Air Velocity Mcter. Model 1650 
Thcrmo Systems. Inc. 
500 Cardigan Rd. 
P. 0. Box 4394 
St. Paul. M N  55164 

Gas Chromatograph: 
Hcwlett-Packard Modcl 5890 equippcd with a 
lla~nc ionization detector 

Autosampler: 
Hcwlctt-Packard Model 7671A 
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Poly-2-Oxazolidone-Urethane Coatings 

Hajrija Sehovic, Aisa Sendijarevic, and Vahid Sendijarevic 
SODAS0 Institute of Polyurethanes* 

and 
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2-Oxazolidone-containing polyurethane coatings 
were synthesized by the reaction of prepolymers 
based on poly(oxytetramethylene) glycol (MW 650 
and 1000) and four different diisocyanates (MDI, 
HMDI, HIzMDI, and TDI) at various NCOIOH ratios 
with the diglycidyl ether of bisphenol A (DER 332) 
catalyzed with LiCI, and the complex compound of 
LiCliHMPA in dimethylformamide at 140°C. The pro- 
cedure of slowly adding the mixture of NCO-terminat- 
ed prepolymer and epoxide into the catalyst solution 
at 140°C produced high yields of substituted 2- 
oxazolidones. The effects of the structure of the di- 
isocyanates and the molecular weight of the poly- 
ether polyols on the resulting poly(2-oxazolidone 
urethane) films were evaluated. These films had ex- 
cellent flexibility, mechanical properties, and ther- 
mal stability. 

INTRODUCTION 

In recent years thcrc has hecn consitlcr;~hlc dcvclopmcnt 
in the hynthcsis o f  polynicrs containing 2-oxazolidonc 
linkage5 due to their high thermal stability.' These 
polyniers arc usctl to prepare elastomers. fonnls. atlhc- 
sivcs. and coatings. 'The synthetic nicthotl. which is o f  
industrial importance, involves the reaction o f  cpoxitlcs 
and isocyanatcs.' 'l'hc physico-~ncchanicel properties o f  
the resulting polymers dcpcntl on the structure o f  the 
diepoxides and tliisocyani~tcs c~nploycd. the c;~talysts 
used. the reaction conditions. ;~nd the  node o f  i~ddit ion o f  
the reactants. 

Dileonc"reparcd a series o f  poly-2-oxazolidones by 
slow addition o f  diisocyanates to a solution o f  the digly- 
cidyl ether o f  bisphenol A and lithium n-butoxide in  
o-dichlorobenzenelbenzcne at 160°C. When these ther- 
moplastic materials were molded, they exhibited good 
hulk mechanical properties, but somewhat insufficient 
impact strength and elongation. Poly-2-oxazolidones o f  
various diisocyanatcs and diepoxides were stable in  dry 
air up to 300°C.4.5 

Ashida and Frischh prepared 2-oxazolidone-containing 
isocyanurate foams by trimerizing poly-2-oxazolidone- 
containing polyisocyanate in  the presence o f  a trimeriza- 
tion catalyst. These foams exhibited low combustion and 
low friability. The same kind o f  foams were successfully 
prepared by a one-shot process when a complex catalyst7 
based on a Lewis acid (aluminum chloride) and Lewis 
basc (hexamethylphosphoric trianiide) were used in  addi- 
tion to a trirnerization catalyst. 

Poly-2-oxazolidone-urethane elastomers based on an 
isocyanate terminated prepolymer (Adiprcneo L-100, 
Uniroyal Chemical Co.) were prepared using a complex 
catalyst o f  magnesiu~il chloride and hexamethylphos- 
phoric triamide.x The synthesis was accomplished by 
adding the NCO-terminated prepolymer with vigorous 
stirring into the diepoxide and catalyst; the mixture 
was then cured at 150°C for 5 hr. The resulting elastomers 
had tensile strengths as high as that o f  polyurethane elas- 
tomers, and even h i g h e r  the rma l  s t a b i l i t y .  A 
small amount o f  isocyanurate was detected from the IR 
spectrum. 

Thermosetting resins o f  poly-2-oxazolidone-isocyan- 
urate" used as solvcntless varnishes were prepared from 
various polyfunctional isocyanates and epoxides at differ- 
ent isocyanate to epoxy ratios (1.0 to 10.0) and curing 
temperatures; I-cyanoethyl-2-ethyl-4-methylimidazole 
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Table 1 -Raw Materials 

Designatlon 
~~~ - - p~-p - ~ 

Chemical Identification 

Mondur H (HMDI) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.6-Hexamethylene diiv)cy;~o;~tc 
Mondur M (MDI) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .4.4'-Diphcnylmethanc diiw~cyan;~tc 
Desmodur W (H12MDI) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .4,4'-Methyicne hi\(cyclohexyi iw)cy;~n;~tc) 
Adiprene L-357.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Prepolvmer 2.4-TDI/PTM(; IOOO (NCO-6.2 . . 
Terathane IOU0 (PTM(; IOIXI) . . . . . . . . .  P~~Iv~ox)tctra~ii:~h)i:n:~ glv~,td I\ I \ \ '  ItNItl, 
Terathane 650 (PTMG 6501 . . . . . . . . . . . . . . . . . . .  R ~ l y ( ~ ~ r ) ~ e t r ~ ~ i i c t h )  Icn:~ g l )w l  IM\+ (, i( l~ 
DER-332 . . . . . . . . . . . . . . . . . . . . . . . . . . .  I)lglyc~dyl cthcr oi h~ \p l i . ~~ i~ l -A  

(epoxy equivalcnl 172- 176) 
DMF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Dimethylforniam~dc 
LiCl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Lithium chloride 
LiCI-HMPA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Co~nplex cat;~lyst lithium clilondc- 

hexamcthylphoaphoric triam~dc 
Cellosolve acetate. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .2-Ethoxyethyl;~ceterc 
Benzene. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - 

Supplier 
-~ 

Mohay Chcmical Co. 
Mohay Chemicsl Co. 
Mohay Cheniical Co. 

7l2 ) Uniroyal Chemical Co. 
E.I. Du Pont de Nemoura & Co. 
E.I. Du Pont dc Nemours & Co 
Dow Chcliiical GI. 

East~iian Kodak Cheni~cai Co. 
Aldrich Chcmical Co. 

Union Carhide Corp. 
J.T. Bilker 

was employed as catalyst. The mechanical properties of 
the cured resins were changed systematically from brittle 
to tough by selecting the type and quantity of isocyanates 
and epoxides. 

Kordomenos, et a].'' reported that coatings of poly(2- 
oxazolidone-urethane-isocyanurates) had improved im- 
pact strength compared to the coatings of poly(2-oxazoli- 
done) and poly(2-oxazolidone-isocyanurate) without 
sacrificing mechanical properties. The equivalent ratio of 
2-oxazolidone, urethane, and isocyanurate in these two 
coatings was 1:0.5:0.5 for poly(2-oxazolidone-urethane- 
isocyanurate) and 1:O:l for poly(2-oxazolidone-isocyan- 
urate). These coatings were prepared from the solution of 
the NCO-terminated 2-oxazolidone-containing prepoly- 
mer and diethylzinc and tris-2,4,6-(dimethylamino- 

methyl) phenol (DMP-30) as catalysts for the formation 
of 2-oxazolidone and isocyanurate, respectively. 

In this study, 2-oxazolidone linkagcs prepared from 
different diisocyanatcs and the diglycidyl ether of bis- 
phenol A were used as hard segments in linear polyure- 
thanes based on poly(oxytetramcthylene) glycol with dif- 
ferent molecular weights. The effects of the urethane-to- 
oxazolidone ratio, the catalysts eniployed, the molccular 
weight of the soft scgmcnt (polyol), and the structure of 
the diisocyanatcs on the properties of the resulting 
poly(2-oxazolidone-urethane) coatings wcre invcstigat- 
ed. The objective of this study was to determine the 
limiting concentration of urethane groups in a poly(2- 
oxazolidone) system which would exhibit good impact 
resistance, yet still maintain its high thermal stability. 

EXPERIMENTAL 

Materials 

The chemicals used in this study along with their desig- 
nations and suppliers are shown in Tublo 1. Diisocyanates 
were used as supplied by the manufacturers without fur- 
ther purification; the NCO content of thc isocyanate was 
measured prior to use. The diepoxides were dried for 24 
hr under a vacuum of I mm Hg at 75°C. Polyether polyols 
were also dried at I mm Hg at 75°C for a period of 24 hr. 
Dimethylformamide and CellosolveQ acetate were dried 
over Linde 4A (Union Carbide Corp.) molecular sieves 
(220gl500 mL). 

Synthetic Procedures 

PREPARATION 01: COMI>I.I~X CATAI.YS.I.: The complex 
catalyst LiCI-HMPA with a molar ratio of I .  I had a semi- 
solid consistency and was obtained by directly dissolving 
lithium chloride in HMPA with vigorous mixing for a 
period of 24 hr at room temperature. The preparation was 
carried out in a dry box. HMPA was purified by vacuum 
distillation, and the anhydrous LiC1 (99%~) was used with- 
out further purification. 

Figure I - IR  spectra of poly(2-oxazolidone-urethanes) based PKEPAKATION OF NCO-TI~RMINATII )  PK~;POI.YMERS: 
on MDI at various concentrations of 2-oxazolidone NCO-terminated prepolymers with different NCOIOH ra- 
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tios were synthesized by the reaction o f  diisocyanates 
w i th  poly(oxytetramcthylcnc) glycols i n  a reactor 
equipped with a heating mantle. mechanical agitator, and 
thermometer under constant nitrogen flow. The reaction 
proceeded at 70"-80°C unti l  the isocyanate content 
reached the theoretical value which was measured by 
tit7ation with di-n-butylaniine." 

~KEI'AKA'SION 0 1 :  P O ~ . Y ( ~ - O X A % O ~ . I I ) O N ~ ~ - ~ K ~ ~ ~ ~ A N E )  

POI-YMEKS: These polymers were synthesized using the 
NCO-terminated urethane prepolymers and the bisgly- 
cidyl ether o f  bisphcnol A at an equimolar ratio o f  NCOI 
epoxide. The catalyst (3 millimoles) was dissolved in 1 10 
m L  o f  dimethyl formamidc, and in some instances, a 
mixture o f  55 m L  o f  Cellosolvc acetate and 55 m L  o f  
dimethylformamide. A mixture o f  0. I equivalent each o f  
diepoxide and prcpolynicr, maintained at approximately 
60°C. was added through a dropping funnel with vigorous 
stirring to the catalyst solution in  a nitrogen stream over a 
period o f  45 min at 140°C. The reaction was monitored by 
measuring the disappearance o f  isocyanate and epoxideI2 
until conipletion (ca. 2 hr). A film o f  10 mi l  thickness 
was applied on a glass. aluminum, or steel panel and 
dried i n  a vacuum overnight at 100°C. 

Character izat ion o f  Po lymers  

Infrared spectroscopy was carried out with a Fourier 
Transform spectrometer (FTIR, Nicolet DX-5). A film 
was prepared on a K B r  platc from the polymer solution, 
and the solvent was rcniovcd by vacuum. 

The stress-strain properties o f  the poly~i icr films were 
measured at room temperature at a crosshcad speed o f  5 
in.1min on an Instron Tensile Tester (Table model 1130) 
according to ASTM D 638-68. The standard microdie 
was used for testing. The l i lm thickness was measured 
with an Elcometer (Elconicter Instrunicnt Ltd.). Forevery 
specimen, 10 measurements were taken and the average 
was used for determining the tensile strength i ~ n d  elonga- 
tion. Gardner impact mcasurcmcnts (direct and indirect) 
were made on coated steel plates. The hardness was 
determined with a pencil tester according to the ASTM D 
3363 (Gardco Pencil Hardness) method. 

The thermal stability o f  the polymers was measured 
under a nitrogcn stream ( 1.5 clh) on a Thermal Gravi- 
metric Analyzer (TGA 950, Du Pont Instrument Co.) at a 
heating rate o f  I5"CImin. The weights of the specimens 
were about 20 mg. Isothermal TGA measurements were 
also carried out at 270°C in a nitrogen stream for a period 
o f  5 hr. 

RESULTS A N D  DISCUSSION 

Nomenc la tu re  

The thermoplastic poly(2-oxazolidone-urethane) poly- 
mers were synthesized by the reaction o f  NCO-terminated 
urethane prepolymers o f  different NCOIOH ratios and the 
diglycidyl ether o f  bisphcnol A (DER 332) in  solvent. 
The diisocyanates employed were 4.4'-diphenylmethane 
diisocyanate (M), 2.4-toluene diisocyanate (T). 4.4'- 
methylene bis(cyclohexyl isocyanate) (W), and 1,6-hexa- 

Figure 2-IR spectra of poly(2-oxazolidone-urethanes) based 
on MDI prepared with different catalyst systems 

methylene diisocyanate (H). Two catalysts, l i thium 
chloride (L) and the complex o f  lithium chloride and 
hexamethylphosphoric triamide (LH), and two polyether 
polyols, poly(oxytetramethylene) glycols o f  molecular 
weight 650 (designated 06) and 1000 (designated as 1) 
were used for the synthesis. For convenience, a code 
consisting o f  two sets o f  letters and numerals was used for 

Figure 3-IR spectra of poly(2-oxazolidone-urethanes) based 
on various diisocyanates 
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Table 2-Properties of Poly(2-Oxazolidone-Urethanes) 
Based on MDI and DER 332 

Designation - M 2 L L  

Wt% of polyol.. .54.6 
Appearance . . . .  .Clear 
Pencil hardness . .6H 
Gardner impact 

lblin 
Direct. . . . . . . .  160 
Reverse.. . . . .  I20 

Tensile strength. 
psi . . . . . . . . .  ,4000 
(MPa) . . . . . . .  (27.6) 

Elongation, % . . ,600 
Solvent 

resistanced . . . .  NE 

M3L1 

41.4 
Hazy 
4H 

140 
120 

5577 
(38.51 
440 

NE 

M4L1 
- - 

33.4 
Hazy 
8H 

120 
80 

604 1 
(41.7) 
320 

NE 

M5L1 
- 

27.9 
Transluccnl 
8H 

10 
10 

Hr~ltle 

Hrittlc 

NE 

each polymer to identify its composition. The first letter 
denotes the diisocyanate, followed by a numeral which 
denotes the ratio of NCOIOH in the prepolymer. The 
third letter (or letters) denotes the catalyst used and is 
followed by a numeral indicating the molecular weight of 
the polyol (soft segment). Thus, the code M2LI repre- 
sents a poly(2-oxazolidone-urethane) which is synthe- 
sized from a prepolymer of MDI and PTMG 1000, at a 
NCOIOH ratio of 2 and DER 332 using lithium chloride 
as catalyst. 

Characterization of Poly(2-Oxazolidone- 
Urethane) 

Confirmation of the formation of 2-oxazolidone link- 
ages was made by infrared spectra. The IR spectra of 
these polymers exhibited a strong and broad absorption in 
the region of 1730-1770 c m - '  and in no instances was 
there any absorption at 2270 cm- I; characteristic of the 
isocyanate group. The results by the titration methods 
also failed to detect any isocyanate and epoxide groups 
remaining in the solution at the completion of the reac- 
tion. The characteristic absorptions of the carbony l group 
of the 2-oxazolidone and urethane are 1750 and 1730 
em- ' ,  respectively. The polymers at a ratio of I:l of 
oxazolidone to urethane (such as polymer M2LI) showed 

two peaks of about the same intensity at 1729 and 1750 
c m  I, which represent thc urcthanc and oxazolidone 
linkages present in the system. As the ratio of oxazoli- 
done to urethanc increased, thc urethanc absorption peak 
became weaker. Finally. the absorption at 1750 cm- 
dominated when the oxazolidonc to urethanc ratio 
reached 311 (polymer M4LI). as shown in Figrrro 1. 
When the complex catalysl LiCllHMPA was uscd in the 
synthesis of the polymer based on 1.6-hexamethylene 
diisocyanate (HSLH I, Figlrrc, 2) ,  the IR spectrum showed 
a much broader absorption in the region of 1720 to 1760 
cm I, indicating that the complex catalyst LiCllHMPA 
was not as effective as LiCI. The IR spectra of polymers 
based on different diisocyanates arc shown in Figltre 3. 
The strong absorption at 1750 cm ' indicates the high 
yield of oxazolidonc in the systenl. No indication of the 
presence of significant amounts of isocyanurate was de- 
tected in the system according to the IR spectrum. The 
synthetic procedure uscd in this investigation. a slow 
addition of the mixture of diisocyanate and diepoxide to 
the catalyst solution, gave a high yield of 2-oxazolidone 
and very snlall amounts of products from side reactions. 
A homogeneous solution was maintained throughout the 
reaction. even after cooling. I t  was surprising that the 
reaction was completed in two hours at a relatively low 
temperature (140°C) compared to the other previously 
reported p r o c ~ d u r c s . ' ~ ~  l o  Hcrweh, ct al. ' . I 3  uscd the 
same procedure to achieve high yields of 2-oxazolidones 
and poly(2-oxazolidoncs) at a higher temperature and 
longer reaction t in~c.  

Properties of Poly(2-Oxazolidone-Urethanes) 
Based on MDI 

The properties of poly(2-oxazolidone-urethanes) based 
on DER 332 and prepolymcrs oi MDI and PTMG polyols 
at various NCOIOH ratios, catalyzed with LiCI. are 
shown in 7irblc 2. Since thc major contribution lo the 
flexibility of the polymer is from the poly(oxytctramcthy- 
lene) chain, the weight percent of polyol in the system 
represents the sofi segment ofthc thermoplastic polymer. 
It was apparent that with incrcasing soh segment content. 
the films became softer. with decreasing tensile strength 
yet increasing elongation ant1 impact strength. The lilms 

Table 3-Properties of Poly(2-Oxazolidone-Urethanes) Based on HMDl and DER 332 

Designation - - - -- - - - 
H2L1 H3L1 

Wt% of polyol. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  hl1.O 40. I 
Appearance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Whito cc~lor H ; I L ~  
Pencil hardness.. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  hR 48 
Gardner impact lblin 

Direct. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I60 I00 
Reverse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  160 I00 

Tensile strength, psi . . . . . . . . . . . . . . . . . . . . . . . . . . .  .Sticky St~ct) 
(MPa) . . . . . . . . . . . . . . . . . . . . . . .  .Tacky 

Elongation, F . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - 
Solvent resistance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Nli Nf:. 
-- 

fa) The salvcnl u\cd wnv a rnlilure ol 55 ml. ~,l('ull~~vllvc i~irl;~lr and 55 1111. ~~ic11111~lhyllc~n11.~81111Ie 

IhO 
I00 
Not Te\lcd 
Not 'Tchted 
Not Tc\lcd 
Nl i  
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Table 4-Properties of Poly(2-Oxazolidone-Urethanes) 
Based on H,,MDI and 2,4-TDI with DER 332 

Designation W2L06 T2L1 
I I I . . . . . . . . . .  42.2 50  5 
Appc;lr;ll~r.c . . . . . . . . .  0l);altlc. \vll l lc II~I/>. 1p;lIc ! c I l ~ l i i  
Pc l~c i l  h;~ldllc\\ . . . . . . . .  hll X I 1  
Gard~lcr 1111p;1r.l 11>1111 

1)1rcc1 . . . . . . . . . . . . . . . .  I00 101 1 

Kc\.cl\c. . . . . . . . . . . . . . . .  140 lhll 
Tcn\ilc \ ~ ~ . c n y h .  I)\] IMI';II 51125 134.f1) 2053 iI4.21 
I I I ; I I ~ I I  k . . . . . . . . . . .  4211 7(,0 
S<,l\,c~~l I.C\I'II.IIIL.C . . . . . . . . . . .  NI: N I< 

were clc;~r ;I( high polyol contcnl hut hcc;~~nc lia/icr as the 
polyol content tlccrc;lsctl i ~ n d  were tr;ln.;luccnt a1 28 wt% 
of polyol. which corre\ponds lo  the polymer MSLI  . The 
l i lm propcrtics changctl sut l t lc~~ly  at a polyol conlcnl o f  28 
wti/r to hard ant1 hriltlc ;~nd 11ic i ~ n p i ~ c t  resisI;~~ice dc- 
crc;15cd. I t  can bc conclutlctl that i 3  wt% ofIsl'M(; polyol 
i s  nectlctl l o  have atlcquatc i~np;lct resistance ol'thc MI I I -  
b a e d  poly(2-0~;1/.olidonc-~1rctIii11c). yet stil l ~naintain 
good stress-slr;~in propcrlics. 

The ~~oly(2-ox;1/ol i t Io1ic-11rc1l ic- isocy;111r1tc) li lm. 
bawd on MI I I .  I)liK 332 ant1 poly(oxypropyle~ic) glycol 
o f  M W 1000. prcparctl by Kordonicnos. ct al. I" h;ld 
lower tcnsilc \trcngth (2000 psi vs 0000 phi) ant1 ~nuch 
lower elongation (OOik vs 320'k ) when comparctl l o  Ihc 
poly~ncr M 4 L I .  Although the polyol content o f  the lirst 
li l ln was ~OIIICW~I;II higher (37.5 wtfk vs 33.4 wt% 1 .  the 
prc\cncc ol'lhc isocy;~nul.;itc ring miglil c;~usc Ihc l i lm to 
he more hrittlc. 'flicrc wa\ ;dso the diffcrcncc hctwccn 
PTMG and PI'(; polyols. 'l'hc dil ' l 'crc~~cc in the synllictic 
procedures 111i1y i11so hilve ;in i~nport;lnl cffcct on the 
phy\ic;il propertic\ o f  the resulting poly~ner\.  

The cl'fcct o f  ~nolccular wcight o f  Ihc IsI'MG polyol on 
the l i lm properties can he ~lcrnon\tratciI i n  polymers 
M 2 L I  ant1 M21,OO. 'l'hc l i l ~ n  lnildc ~'~OIII the lower IIIOICC- 
ular weight polyol (M21.06) was li;~rdcr. h;ld lowcr i n -  
pact rc\istuncc ant1 clongatio~l I l i a~ l  ~ )o l y~ner  M2I-I.  and 
about thc \amc tcn\ilc ~t rcngt l i  ;I\ polynicr M2LaI. This is 
cxpcclctl since tlic soft \cglncnt content in polymer 
M2LOO was lowcr than 111;lt o f  pc~lya~cr  M 2 L I .  

Poly(2-Oxazolidone-Urethanes) Based on HMDI 

Ttrhlt, 3 show5 the propert ic ol' poly(2-ox;1/.olitlo11e- 
urethanes) hasctl on I)lX 332 ant1 the prcpolymcrs o f  

H M D I  and PTMG polyols at various NCOlOH ratios, 
catalyzed with L iC l  and LiCIIHMPA. Due to the Hexible 
hcxamerhylcnc chain in  HMDI.  the polymers with the 
same NCO. OH, and epvxide ratios were much softer 
than [he corresponding MDI-based polymers. The films 
containing more than 37 wt% o f  polyol were tacky, al- 
though they showed excellent solvent resistance. The 
film containing a high concentration o f  2-oxazolidone 
rings (polymer HSLI) .  was white and somewhat cloudy, 
exhibited properties compar;~hle to polymer M 2 L I .  

When the LiCIIHMPA catalyst was used in  the system, 
equal amounts o f  Cellosolve acetate and dimethylforma- 
mide were added to keep the polymer from precipitating. 
The resulting l i lm  showed excellent impact strength and 
solvent resistance. 

Thccffcctofthemolccularweightofthepolyol in HMDI-  
bascd poly(2-oxazolidonc-urethanes) was the same as in  
the MDI-based poly(2-oxazolidone-urethanes). 

Poly(2-Oxazolidone-Urethanes) 
Based on H,,MDI and TDI 

The physical propcrtics o f  poly(2-oxazolidone-ureth- 
anes) hascd on DEK 332 and the prepolymers o f  T D I  and 
Hl,MDI and PTMG polyols at an NCOIOH ratio o f  211, 
catalyzed with L iC l  arc shown in Ttrblr 4. The TDI-based 
prcpolymcr is a commercial product, Adiprene L-357, 
containing 2.4-toluene diisocyanate. Due to the asym- 
nietrical structure of the 2.4-TDI, the soft and hard seg- 
ments in  the polymer system do not arrange as regularly 
as the symmetrical 2.6-TDI.'" Hence. the resulting 
polymer had higher clongation and impact resistance 
compared to the l i lm based on M D I  with the same stoi- 
chiomctric ratio of NCOIOHlepoxide. The film was pale 
yellow in  color and was a little hazy. 

The l i lm hascd on HI,MDI was much stiffer than that 
hased on H M D I  tluc to the cyclic ring structure in the 
diisocyanate. The comnicrcial product HI,MDI consists 
o f  a mixture o f  three isomcrs.15 which makes the 
Hl,MDI-based polyurethane optically clear. However, 
the poly(2-oxazolidonc-ureth~~nc) film bascd on this di- 
isocyanate appeared opaque and white i n  color, presum- 
ably tluc to some phi~sc separation. 

Among the lilnis bascd on four different diisocyanates 
(compared at the same stoichiomctric ratio), the film 
bascd on H M D I  was very soft and tacky. The film based 
on T D I  hat1 the best impact resistance and elongation, 

Table 5-Thermal Stability of Poly(2-Oxazolidone-Urethanes) 

Temperature "C % of Wt LOSS After 
Designation Wt % of Polyol 2% Wt Loss 10% Wt Loss 5 Hrs at 270'C 

2 .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5-1 0 200 350 7 
5131.1 41.4 300 360 - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  \14I.I . . .  33.4 300 360 - 

M5I.I.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.9 300 365 4 
121.10 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  43." 2')0 335 X 
1151.1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31.6 Zhll 340 - 

. . . . . . . . . . . . . . . . . . . . . .  H51.110. . . . . . . . . . . .  23.1 275 325 6 
W21,Ilh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  43.2 3011 350 3 
'r11.1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  59.5 260 325 9 
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Figure 4-TGA thermograms of poly(2-oxazolidone-urethanes) 
based on MDI at various concentrations of 2-oxazolidones 

followed by MDI and H12MDI. The films based on MDI 
and H12MDI had excellent tensile properties. 

Thermal Stability 

The thermal stability of the poly(2-oxazolidone-ure- 
thanes) was measured by TGA (both temperature scan 
and isothermal at 270°C). T ~ h l ~  5 summarizes the results 
of the analyses. The temperatures at which 2% and 10% 
weight losses occurred (at a heating rate of 15"Clmin 
under nitrogen atmosphere), and the weight loss after 5 hr 
of heating at 270°C were recorded. Figurc, 4 shows the 
thermograms of poly(2-oxazolidone-urethanes) based on 
MDI at various urethane to oxazolidone ratios. As the 2- 
oxazolidone concentration increased, the decomposition 
temperature increased. Thc results froni the isothermal 
TGA also indicated that M5L1 was more stablc than 
M2LI. The thermograms of the four films based on dif- 
ferent diisocyanates are shown in Figure 5. The thermal 
stability of these films can be arranged in order of dccreas- 
ing stability as follows: W2L06>M2LI >T2LI >H5L06. 

(1) The synthetic procedure of thc slow addition of the 
mixture of a NCO-terminated prepolymer and an epoxidc 
to the catalyst solution at 140°C gave high yields of 
2-oxazolidones. 

(2) Lithium chloride was found to be a better catalyst to 
promote the formation of 2-oxazolidone linkages than the 
complex catalyst of lithium chloridelhexamethylphos- 
phoric triamide. 

(3) The poly(2-oxazolidone-urethanes) prepared from 
prepolymers based on poly(oxytetramethylene) glycols 
(MW 1000 and 650) and four diisocyanates, (MDI. 
HMDI, H12MDI, and TDI) and the diglycidyl ether of 
bisphenol A (DER 332) exhibited excellent thermal sta- 
bility, and good mechanical properties, with the excep- 

Figure 5-TGA thermograms of poly(2-oxazolidone-urethanes) 
based on various diisocyanates 

tion of thc HMDI-based polymcrs which showed some 
tackiness at higher polyol content in the NCO-terminated 
prepol ymers. 

(4 )  The concentration of thc soft segment (polyether 
polyol) necessary to improve the llcxihility (impact 
strength) of the 2-oxazolidone containing polymers based 
on DER 332 can be varictl dcpcnding upon the structure 
of the diisocyanutcs and the molecular weight of the 
polyol employed without sacrilicing thermal and me- 
chanical properties. 
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l3C NMR Determination of Lactic Acid 
Concentration in Cathodically 

Electrodeposited Coatings 

S.B.A Qaderi, K.R. Carduner, and D.R. Bauer 
Ford Motor Company* 

The level of lactic acid in films formed by cathodic 
electrodeposition on steel has been determined as a 
function of the ratio of acid to amine (percent neutral- 
ization) in the electrocoat bath and as a function of 
deposition conditions. Using '3C NMR together with 
l3C enriched lactic acid, it is shown that the level of 
lactic acid in deposited films is less than 0.01 wt %, a 
reduction of 99.9% from the coating bath. This result 
is independent of percent neutralization and deposi- 
tion voltage and time. The level of acid retained dur- 
ing cathodic deposition is much less than the level of 
amine retained during anodic deposition. 

INTRODUCTION 

Cathodic clcctrodcposit io~~ is widely usctl to prime con- 
ductive substrates such as stccl. Scvcl.al review articles 
have hccn puhlishcd dcscrihing the ~ncchanism ;~ntl kinet- 
ic\ ofthc clcctrotlcpositio~l process.' '.l'ypic;~lly, cathod- 
ic electrocoats consist o f  ;in arninc functional 01-gnnic 
rcfin neutralilctl with ;In organic acid. This material can 
hc di\pcr\ed in  watcl- along with pigrncnts, cosolvcnts. 
and other ;riIditivc\. I)uring cathotlic tlcpo.;ition. hytlrox- 
ide ion is gcncratctl ;I( the substrate (cathode) c;lusing 
coag~l ;~t i (~n o f  the rc\in (111 the s~h\ t r ;~ tc .  I'rotons gc11c~11- 
ed at thc anode rc;~ct with the ;inion regenerating the acid. 
Thc cornposition o f  the lilr11 c;~n dil'lcr \uhhtnntially fronl 
thc bath \incc i t  tlepcnils on tlcpositio~l kinetics as wcl l  a\ 
bath conlposition. In particular. i t  is cxpcctctl that the 

' K 1 . ~ ~ . ~ i ~ / i \ l . 1 1 1  1 ' 0  l i t # \  !l15/ I)V.#II%\>III hll I h / ? l  
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level o f  neutralizing acid in  the film wi l l  be much less 
than that i n  thc bath.' 

Materials based on epoxy-amidoamine resins have 
been developed in  this laboratory for use as low bake 
temperature cathodic elcctrocoats.' I n  this resin system, 
the neutra1izin.g acid is necessary both to form the aque- 
ous dispersion as well as to prevent epoxy-amine reac- 
tion.' After deposition, i t  is found that epoxy-amido- 
aminc films cure rapidly at temperatures as low as 250°F. 
Although the tilnis arc well-cured, the corrosion pcrfor- 
mance o f  these coatings decreased with decreasing bake 
temperature. A possible explanation for this behavior is 
that sonic o f  the lactic acid in  the bath is incorporated into 
the deposited film in the form o f  an aminc-acid salt. As 
has been shown, thc prescnce o f  acid-anline salts are 
deleterious to corrosion performance in  similar coating 
systcms." The improved corrosion performancc at higher 
bake temperatures results, presumably, from an increase 
in the rate o f  decomposition o f  the acid-amine salt at 
higher tcmpcraturcs. Thc prcscnce o f  small amounts o f  
acid in  the f i l ~ i i  W;IS expected on the basis o f  earlier work 
on anodic electrocoat systenis where as much as 10% o f  
the neutralizing aminc was found in  deposited coatings 
using radioactive traccr techniques.' 

This rcport presents thc results o f  a I3C Nuclear Mag- 
netic Resonance (NMR) determination o f  the conccntra- 
tion o f  acid in  electrodepositcil lilms. An amine function- 
al epoxy resin served as the coating matcrial. Lactic acid 
was used as the neutralizing agent. I n  the following sec- 
tion. the samples and their preparation are dcscribcd 
along with the details o f  the N M K  technique. Results arc 
discussed in  tcrnms o f  the implications for the epoxy- 
amidoarnine systcm and in  comparison with thc early 
study of anodic systems. 
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EXPERIMENTAL 

Materials 

All resins, reagents, and solvents were used without 
further purification. The epoxy resin EponoV004F was 
obtained from Shell Chemical Co., diethanolamine and 
hexylcellosolve from Union Carbide Corp., and lactic 
acid from Fisher Scientific. Carbonyl carbonl'C enriched 
(90%) sodium lactate was purchased from Aldrich 
Chemical, while DMSO-d6, uscd to prepare the NMK 
samples, came from MSD Isotopes. 

Resin Synthesis and Dispersion Preparation 

The epoxy-amine adduct was prepared by reacting stoi- 
chiometric amounts of Epon 1004F with diethanolamine 
at 90% solids in hexylcellosolve." The amine equivalent 
weight of the resin was 1000. Dispersions of thc diadduct 
in deionized water were prepared with either 75%, 100%', 
or 125% neutralization of the amine by lactic acid. After 
neutralization, an additional amount of the I3C cnriched 
Na lactate, corresponding to 10% by equivalents of the 
lactic acid, was introduced into each bath to act as a 
marker to follow the fate of the lactic acid. 

Electrodeposition 

Electrodeposition was carried out in a beaker contain- 
ing the dispersion (kept under mild agitation) and a 
graphite anode connected to a Hewlett Packard 6483C DC 
power supply. A small rectangular tab of conversion 
coated steel immersed in the bath served as the cathode 
and surface for film formation. In a typical cxperiment. 
the voltage was brought to 100 V in 15 sec and main- 
tained for 2 min. Voltages and deposition times were 
varied, however, as noted in the following. After deposi- 
tion, the steel tab was rinsed with distilled water and then 
dried for 5 min in an air circulating oven at 50°C. 

Preparation of the Samples 
For the NMR Experiments 

NMR samples were obtained both Crom the bath and 
from deposited films. Samples from the bath dispersion 
were prepared as follows: 6 mL of acetone was added to 
2 mL of two of the dispersions (75% and 100%. neutral- 
ized) to coagulate the dispersion. These mixtures wcrc 
then allowed to evaporate overnight in a hood. The fol- 
lowing samples were obtained from the electrodeposited 
films: 

( I)  Deposition was from the 75% bath at 100 V for 2 
min. The coating was scraped off with a hard rubber 
spatula. The scraped tab was then rinsed with a few drops 
of hexylcellosolve which was added to the scrapings. 

(2) Same coating as ( I ) .  Instead of scraping. the coat- 
ing was dissolvedoff in methyl ethyl ketone (MEK). The 
solvent was then allowed to evaporate. 

(3) Same coating as (1) .  The coating was merely 
scraped off with no rinsing. 

(4) Prepared exactly as (I) ,  except that the 100% bath 
was the film source. 

(5) Prepared exactly as ( I  ). except that thc 125% hath 
was the ti lm source. 

(6)  Prepared cxactly as ( I  ), except that the 125% bath 
was thc source and deposition was at 40 V .  

(7) Same as (or ( I  ). except using the 125% hath at 
200 V and depositing for only 5 scc. 

NMR Techniques 

High resolution "C NMR spectra wcrc acquired ol'thc 
coagulated dispersions and of the scraped clcctrodcposit- 
ed coatings at 75.4 M H z  using a Brukcr MSl. 300. All of 
the samples were highly viscous and showed broadened 
NMR lincs when mixed with only a small amount of 
DMSO-d6 to act as the lock. To obtain suflicicnily nar- 
row linewidths, sanlplcs were prepared using only I mL 
of material with 3 mL of DMSO-dh in I0 mni NMR 
tubes. The ppm scalc was rckrenccd to thc chemical \hift 
of the center line of thc DMSO-d6 septet of 39.5 ppni. 

As was expected. the bath salnplcs gave a dcn\ely 
populated NMR spcctrum. In the carbonyl rcgion, only 
two lines were ohscrvcd, and conscqucnlly i t  was q u ~ t c  
easy to identify the rcsonancc from the "C enriched 
carbonyl carbon of the N;I lactatc. Since the acquisition of 
the cntire spectrum would have posed a dynamic range 
problem if  only a srr~all amount o f  lactic acitl cntcrcd the 
electrodeposited coat, i t  was dccidctl to limit the spcctral 
width to only the carbonyl rcgion (145-185 ppni). Thi\ 
region included the lactate carbonyl rcsonancc and one 
line from the epoxy alninc diatlduct to act as the intensity 
reference. The spectror~ictcr frcqucncy was offset to the 
center of this rcgion and the pulse powcr signilicantly 
attenuated. Under this contlition. the 00" pulse width for 
the carbon lincs in this rcgion bccanic 200 pscc. The 
reduction of the pulse power and lcngthcning of thc pulse 
was done to limit the excitation lo only thcsc two carbon\. 
If this technique had not been cn~ployetl. aliasing by the 
strong resonances outside of the spcctral window would 
have created scvcre overlap problclns. l'hc broad band 
proton dccouplcr was on only during the acquisition to 
reduce the build-up ol' the Nuclear Overhauser Effect 
(NOE).' The rccyclc time was 1n:lintaincd ;it closc to 
eight times the T I  of the two carbons to allow thc rclax- 
ation of any NOE that dcvclopctl during the acyui\ition 
period." 

RESULTS 

F i ~ u r c ,  la  shows the carbonyl rcgion of the "C. broad 
band decoupled NMK spcctrum of the 100% ncutralizcd 
dispersion. The lactatc rcsonnncc is at 177.16 ppm. The 
integral of this pcak is 1.47 co~npnrcd to I .OO for the 
reference line at 156.53 ppln. This spcctrum thu\ estab- 
lishes a basis for the quantitative comparison of the 
amount of "C enriched lactate in the dispersion con]- 
pared to the unenrichcd epoxy diadtluct. Although the 
polymer rel'erencc line has a small neighboring pcak. thi\ 
does not present a problem since integrals were coni- 
pared. Two additional dispcrsion mode-like resonances at 
147.5 ppm and 162.5 ppm and a small negative pcak at 
176 ppni are aliascd fr:m outside thc spcctral window. 
The low field alias pcak is moht likely residual acetone. 
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13C NMR DETERMINATION 

The seven electrodeposition samples were prepared to 
cover a range of sample preparation, neutralization, and 
deposition conditions. NMK spectra from samples (1-3) 
were identical except for differing amounts of aliased 
ketonic carbon resonance from MEK or acetone, demon- 
strating that the results arc independent of sample prep- 
aration techniques. NMR spectra from samples at 75%. 
loo%, and 125941 neutralization I ( [ ) .  (4). and (5) l  are 
shown in Figurcs I b-d. Spectra from samples (6)  and (7) 
were identical to (5). The spectrum of sample (6)  (not 
shown) was signal averaged for three days to produce a 
spectrum of extremely high signal-to-noise (>100:1 for 
the reference signal). No trace of a lactic line was visible 
in any of the spectra from the deposited lilms. Integrated 
intensities in the lactate region rangcd from -0.05 to 
0.001 relative to the reference signal. Based on this data. 
it can be concluded that the concentration of lactic acid in 
the coating is at least 1000 times stnaller than it is in the 
bath (relative to resin solids). Since the concentration of 
lactic acid in the bath ranges from 6.9 to 1 1.4%' by weight 
resin solids, the concentration of lactic acid in the lilm is 
less than 0.01%) by weight. 

DISCUSSION 

During the electrodeposition process, the epoxy-amine 
resin is deposited on the cathode while thc neutralizing 
acid is attracted to the anode. 

Cathodic Reactions: 
H:O t e ----> 112 H, + ?OH 
Polymer-NH ' t OH ----,. l'<)lyaler-N + H20 
Illirpcrred) 1 In~oluhlel 

Anodic Reactions: 
H,O ----> I/? 0: + ?H t ?e 
H-' t KC00 ----i RCOOH 

Given the total lack of lactic acid in the deposited film, it 
is clear that these reactions are exceedingly efficient at 
separating the acid-amine salt in the dispersion and re- 
moving lactic acid from the film, even in dispersions that 
have an excess of acid to aniine and at low deposition 
voltages. This efficiency is surprising in view of the fact 
that film formation occurs when enough amine groups 
react with hydroxide groups to destabilize the dispersion. 
From studies of dispersion preparation at low neutraliza- 
tion, it is estimated that these dispersions become unsta- 
ble at neutralizations below 30-50%. Thus, at the very 
initial stages of liln: formation, the concentration of acid 
should be at least 30%). Apparently aftcr initial destabili- 
zation and deposition, subsequent hydroxide ions gener- 
ated at the cathode drive out the residual lactate ion. The 
expulsion of lactatc ion from the lilni nust be rapid since 
depositions as short as 5 sec Isample (7)l exhibit no traces 
of lactic signal. 

The absence of any lactic acid-anline salt in the catho- 
dically deposited lilms is consistent with the rapid cure of 
the epoxy-amidoaminc coatings. Once the acid is re- 
moved from this coating, epoxy-aniinc reactions will oc- 
cur rapidly. On the other hand, i t  is clear that residual 
acid-amine salts cannot be responsible for the decrease in 
corrosion resistance of these materials at low bake tem- 
peratures, as was postulated earlier. Some other cxplana- 
tion must be sought. For example, some other species (as 

Figure 1-NMR spectra from cathodic coatings over range 
145-185 ppm. The peaks are identified in the text. Spectrum a 
is for the coagulated dispersion; b is for sample (1); c is for 

sample (4); and d is for sample (5) 

high boiling solvent or plasticizer) may be responsible. 
Alternatively, there may be some specific coating-sub- 
strate interaction which only occurs at higher tempera- 
ture. 

The total lack of acid in the deposited coatings can be 
contrasted with an earlier study of amine levels in anodi- 
cally deposited  coating^.^ 1n these experiments, it was 
found that as much as 8% of the neutralizing amine is 
retained in the coating (equivalent to 0. I-0.6% amine by 
weight in the coating). These values are much higher than 
our lower detection limits (0.01%). Since the mechanism 
for film formation in the anodic and cathodic processes is 
essentially the same, this difference must be related to a 
secondary reaction that differs between the two pro- 
cesses. One possible explanation is that in the anodic 
process, metal dissolution can occur. In principle, it does 
not occur in cathodic deposition.' The level of dissolved 
metal in anodic films is similar to the level of amine 
found in these films (2-7% based on the number of cou- 
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lombs passed in the deposition)."' It may be that the 
amine forms a complex with the dissolved metal ion and 
is retained in the coating. The lower level of acid- 
amine salt in cathodic coatings may contribute to the 
improved corrosion resistance usually observed in cath- 
odic coatings.' 

CONCLUSION 

Quantitative NMR experiments have shown that the 
amount of lactic acid remaining as an amine salt in catho- 
dically electrodeposited coatings is vanishingly small 
(<0.01 wt%), independent of the extent of amine neutral- 
ization in the coating bath and of the deposition condi- 
tions. The high sensitivity achieved in these experiments 
was a result of using partially enriched lactic acid and 
special spectral techniques. The lack of acid in the ca- 
thodic coatings is in contrast with results on anodic elec- 
trodepositions which found amine levels as high as 0.6%. 
The lower level of acid-amine salt in the cathodic coating 
may contribute to the improved corrosion resistance ob- 
served in cathodic systems. These experiments point out 
the rich possibilities when precise N M R  experiments are 

combined with isotopic labcling for the analysis of spe- 
cific components in coatings. 

References 
( I )  Beck. F.. Proyr. Or,$. ( ixif . .  4 .  I (10761 
(2) Plcrce. P.E.. "The IJhy\ic;ll Chenli\lry 111 the C;ltht~dic 1;lci'lro- 

deposilic~n I'roces*," JOIKNAI ol COAIIY(.\ '1'1 ( IINOI o ( o .  53.  
No 672. 52 ( I9XI ). 

(3) Schenk. H.U.. Spoor. H.. and Milrx. M., Pro,qr Or$. (>*if.. 7. 
1 (1977). 

(4)  Swidcr. R.A.  :~nd Hor\ch. M.E . 11.S. I';ttcnl 4.5hX.710. I.'ch 4. 
19x6. 

(5 )  Qaderi. S . H . A . ,  P;~pul;~-l'cck. M.C. .  and Ijaucr. U.R . 
J .  A/J/J/. PO~.~I~PI..\(('!., \ ~ h l l l l l l ~ d  

( 6 )  Qadcri. S.B.A.. B;lucr. I1 .K. .  Hc~luhk;~. J.W.. and I)lckic. K . A . .  
"Waler-Borne Co;~ l ing~ Il;~\cd o11 I i p ~ ~ x y - A l k . ~ n ~ ~ l ; ~ ~ i ~ i n c  Rc\in\." 
J<)LIKNAI Ill ~ I I A I I N ~ S \  .rl < IlNIll O<;Y.  .50. NO 710. 71 1 lC)x4l 

( 7 )  Blank. W.J.. Kc~r i~ l .  J.N.. ~ I I I ~  I'e(ro~)oulo\. J.C . "l1crl~~rlll:tnce 
Ch;lr;stcrl\llc\ 01 Aniino ('rn\s-[.inked Si~tllratcd R u i n  S}\tcn~\ 
in t lectn~c<~;~l iog I?~il~l\." SIII,KN,\I 01 I'AINI '1.1 ( IIVOI IIIO. 4 2 .  
No. 550. 600 ( 1070) 

( 8 )  Shoolery. J.N.. l ' rr~qr NMK .Spca.fr , 11. 7') I lL)771 
(9)  Opell;~, S.J., NcI\oil. 1) J.. :III(I J;~r~lcl/ky. 0 , .I. ('I~<.I!! Pl i i \ . .  

04. 2533 (1')70l. 
(10) May. C.A. and 51111111. ( i . .  " l ) i * \ (~ lu l i (~ l~  (11 lhc Ai~ode I)urlng llle 

E l cc t r~~ -dcpos~ l l o~~  ~~ISurl;tcc Cu;~finp." JOI K N \ I  111 P \ I \  I 'I I I II- 
u t~~ rx ;v .  $11. No 526 .  4'14 ( IOhXI. 

Journal of Coatings Technology 



Applications of Computer 
Data Base Management 

In Polymer and Coatings Research 

Mark E. Koehler, A.E Kah, and T.E Niemann 
The Glidden Company* 

The recently acquired ability of the scientist to have easy access to 
uncomplicated computerized data base management utilities without the 
necessity of, and the constraints connected with, involving systems per- 
sonnel in these projects has provided the opportunity to store, retrieve, 
and analyze data in ways which would not have been practical or even 
possible before. The data base applications range from very large, com- 
plex systems which may have a life of many years, to fairly small, short- 
term, personal data bases. This paper attempts to describe a range of 
applications of data base management implemented in our laboratories. 
These applications include managerial applications such as project moni- 
toring and patent disclosure tracking; information retrieval applications 
such as a research report index, lab notebook tracking, and file indexing; 
and technical data retrieval and analysis applications involving exposure 
test data and laboratory experimental data. 

Introduction systcrns for traditional business applica- 
tions for many ycars. Most simply statcd. 

Cornpulcr D;I~:I Uasc M;lnagc~::cnl Sys- a DBMS is ;I program which allows 
terns (DBMS) arc not new. I)I<MS ha\ user to pcrfOrln standard Opcr. 
hccn uacd on I;lrgc ln;linl'r:~mc c o ~ ~ ~ p i ~ t c r  ations involvcd in thc storagc, maintc- 

nancc. and rctricval of data storcd in or- 
eanizcd lilcs on a comnutcr without thc 
nccd to writc a program. Common func- 

. rhc  (;I~cldcn Ik\r.~r~l> ('VI#I~,I, \ l t ~ ~ t ~ : ~ ~ ~ l l ~ .  Ill! 441 11) 
I I , ,,,,,, 1 I ,  1 I .  I .  : I  tions available in DBMS packages in- 

, I , , I . I , A 1 clude STOKE. SORT. MODIFY. DE- . .. 
I',lh##lc,r I t d x l l l l l l l ~ .  I'nndrl. 'I . L"! . A(') 'i!llll~1\111!11 LESE. and SEARCH , Usually thcsc 

$13, A ~ N C ~ L ~ I ~  ('IICIIIIC~L~ \OLIYI) Wi~\llmllpl~~ll. I) ( '  . 
I .  I I I A I C ,  pikckag~s havc thc ahility to gcncratc 

standard procedures or sequences of com- 
mands for frequently used operations and 
for the generation of formatted reports, 
but thcir most powerful fcaturc lies in the 
ability of the user to query the system to 
retrieve information based on the con- 
tents of onc or more of tbc data fields in 
the lile. or to cross-index information be- 
tween different fields. 

Rcccntly, with the revolution in mini 
and microcornputcrs and disk storage, 
DBMS packages havc become readily ac- 
ccssible to the scientist. In addition, the 
DBMS packages themselves have be- 
come easier to use for the casual com- 
puter uscr. This recently acquircd avail- 
ability o f  easy-to-use, inexpensive 
computerized data base management util- 
ities to the researcher is having a very 
bcnclicial effect on the manner in which 
research is conducted. The technical staff 
now has the ability to store, retrieve, and 
analyze data in ways which would not 
havc been practical or even possible be- 
fore, and all without the necessity for, 
and the constraints connectcd with, the 
competition for the scarce resources of 
systems pcrsonncl. 

Thc nature and scopc of these technical 
applications of DBMS covers a wide 
range. This papcr will attempt to give an 
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timc sheets. Tinic may hc charged to vnl- 
Table I-Patent Disclosure id  technical projects or to "unrclatctl" 

Tracking Data Base categories such as vacation, illness. train- 

Patent Description Ac- - - 
ing, etc. Over 20 standartl report\ arc 

Docket nu~nher 
generated monthly. On-line inquiric\ on 

Docket number 
Title Activity code the status o f a  particular c~nploycc or pro- 

lnsrontnr rr,llntn, ject can be made at any time. Spcci;~l 
Attorney 

-\," ...., 
Dete reports and inquiries can he ohtaincd OII 

~ e ~ w o r d s  Comment request. The data may hc searched hy ;~ny 
Serial numher of thc coding liclds and can he sorted ;~n(l 
Patent number 

overview of several applications in the 
areas of technical administration. infor- 
mation retrieval, laboratory, and "pcr- 
sonal" data bases. The intent is not to 
provide technical detail ahout any par- 
ticular application. but to providc a hasc 
of ideas which may benefit other re- 
searchers in their information hiindling 
applications. 

With the exception of  the Project Ac- 
tivity Monitoring System (PAMS) which 
was dcvelopcd on an I B M  systcm under 
the CMS operating system using the 
FOCUS* data base package. all of the LIP- 
plications discussed were dcvclopcd and 
operate on a Digital PDPl 1144 minicom- 
puter running the RSX I I M + operating 
system using DATATRIEVE' as thc 
information retrieval packagc. Whilc 
DATATRIEVE is not as easy for the nov- 
ice or casual user to use for small applica- 
tions as arc some other packages now 
available, we have hccn quite successful 
with i t  in our rcscarch center. 

In  practice, thcsc technical details of 
implementation arc of  the least impor- 
tance to the user. A niultitudc of pack- 
ages arc now availahlc for a wide r;ingc of  
computer systems and the selection c ~ f  a 
DBMS for a particular application should 
bc based mainly on the criteria of  casc of 
use and the features required for the par- 
ticular application. Consideration must 
also be made of the operating speed. bath 
of  the DBMS packagc and o f  the comput- 
er and its storage system. particularly in 
the case where large amounts of  tlata 
must he stored and searched. 

Administrat ive App l ica t ions  

PAMS was dcvclopcd to give technical 
managers accurate and timely informa- 
tion about rcscarch project time chargcs. 
Research projccts arc codcd by technol- 
ogy, market, principal researcher. techni- 
cal manager responsible. funding entity. 
etc. Each department's manpower hutlgct 
forecast is storcd for comparison to ;tctual 
time chargcs. Projcct timc charges arc 
entered from the technical stafr's wcckly 

* FOCUS ~ \ ; I R . F I \ I C ~ C ~ I ~ . ~ ~ C I I I . ~ ~ ~  01 I c ~ l ~ r c ~ ~ i ~ l ~ t ~ r l  Illlll~hr* 
: DATATKILVI: I\ r regnlcinl 1r.tili.1ll,trh $11 1)11111.11 

Equipcl>et~l ('otllar.ti~an. 

su~ntnarizcd as desired by the manager. 
This system hiis provcn ~iiost vi~luahlc not 
as a linancial tool for bil l ing time chargcs 
hut as a tool for tcchnic;il m;inagcmcnt to 
hcttcr manage thcir pro,jccts. 

The Patcnt Activity Ik i t ;~  IJ;i\c was dc- 
vclopcd to provide hcttcr trackinp ;inti 
follow-up of this critical nctiv~ty. 'l'l~c 
course of a patcnt disclosure from the 
timc i t  is lirst disclosed until a pi~tcnt i\ 
issucd or it is ahandonctl can he a co~npl i -  
catcd process stretched ovcr ;I time pcriotl 
of several years. Monitoring the statu\ of  
the patcnt disclosures of  ;I I;irgc rcsc;~rch 
organization ovcr this pcriotl o f  t i~nc  i \  ;I 
formidable task. The Pt~tcnt D~sclo\u~-c 
Tracking Data Base was tlcvclopcd to 
centralize thc storcd inforn~i~t ion OII p;~t- 
cnt disclosures in a sc;~rch;~hlc ;~ntl rc- 
tricvahlc for~i l .  'This data h;~sc coosisl\ o l  
two data lilcs illustratctl in Tirblp I .  'fhc 
lirst is the Patcnt Dcscr~ption lilc ;~n(l 
contains thc rclativcly unchanging hio- 
graphical infor~nation tlcscrihing tile dl\- 
closure. Included in this lilc arc the dock- 
et nulnhcr assigned to the disclosurc at 
the timc o f  its submission. the title. the 
author, the technology involved i l l  thc 
invcnt~on. a acrics o f  kcywortl\. thc I.I.S. 
Patcnt Office serial no~nhcr ;issip11ctI 
whcn the application IS lilcd. the ;ittorncy 
assigncd to the casc. and the p:ite~~t IILII~I- 
her whcn it is assigncd. 

The second lilc is the Activity lilc and 
it contains rccords of  st;intl;lrd :~ctivitics 
and thcir associated tlatcs ant1 COIIIIIICII~\. 

This inforn1;rtion is cros\-intlcxctl to tlic 
lirst lilc by the docket nu~nhcr. 'She \tan- 
dard rcport cont:~ins all inli)rrn;~tion ;~ncl 
activities associated with c;~ch sclcctcrl 
disclosure, sortctl chronologically. Cu\- 
torn searches and reports arc ;~v;~ilahic on 
request. This systc~ii has ~notlc the ~noni-  
toring of  patent disclosures ;I\ they pro- 
gress toward becoming i\suctl p i i tc~~ts i~ 

much Inore ~iianagc;~hlc process. In ;t(l(li- 
tion. historical trcnda of issucd p;ltcnts 
and abandoned or rqjcctctl ;~pplic;~tion\ 
can easily be atudicd. 

In format ion  Retr ieval  App l ica t ions  

The product o f  a rcsc;irch org:~~~i ' :~t io~~ 
is knowledge. 'She distillctl ;~ntl su1nni;i- 
rizcd form of this knowlctlgc i\ III the 
form of rcscarch rcports. A rc\c;~rch or- 
g;inization must be ahlc to \c;~rch i ~ n d  
acccss its rcscarch rcports cosily iintl cl'li- 

cicntly. Thc Kcsci~rch Kcport Index Data 
Bi~sc W;I~ dcvclopcd for tht\ purpo\c It 
con\i\ts o l  hiogriiphical information f i ~ r  
each rcport such as authors, tl;~tes, pro.jcct 
nun~hcrs. ctc.. 2nd n c;~rcl'ully \elected 
set of  kcywortls ~lcscrihing the rcport. 
Valitl keywords ;Ire ~nainti~incd in a thc- 
s;iurus dat;~ hasc to insure consi\tcncy in 
thcir sclcction ;inti ;ipplication. 'l'h~s data 
b;~se [nay he \carchcd on ;my Iogic;~l con]- 
hination of  hiogri~phy ant1 keyword i n l ~ r -  
nlation. Another inforn~;~tion retrieval i ~ p -  
pl ic i~t ion I\ the 1.ahoratory NotchooL .rr. ,IL .k' ing I);II;I Uasc. T h n  tl;lt;l h;l\c \in]- 

ply allows the u\cr to inquirc ;I\ to u h ~ c h  
c~nploycc a givcn I;~h(~r:~tory notebook 
has hccn ;isaignctl. 111- to ~nquirc ~ l i i c h  
notehooks h ~ v c  hccn a\signctl to n givcn 
clllploycc 

In ;altlition to thmc i n l ~ r~na t i on  data 
hi~ses tlevclopcd within the rcsc;trch orga- 
ni/;itio~i, ;I 11u1nhcr o f  co~n~ncrcial (I;it;! 
hahe systcln\ arc now av:~ilahle. Some 
cx i~~ i~p l cs  01' tIic\c COIIIIII~~C~;I~ d;~t;~ h;i\c\ 
ant1 the type\ of  inli~rmation ;~v;~ilahlc arc 
shown in fithlc, 2. Additional conl~ncrci;~l 
d;~t;~h;isc\ with inli1rrn;ltirln ;ihout a range 
01' tcch~lic;il n11d hu\inc\\ t ~ ) p ~ c \  arc alro 
;~v;~ilohlc. 

Labora tory  

A n~;!ior i~pplication ofiI;it;i h;i\c in our 
I;~hor;~loric\ i\ in the t~xcking of co;~ting\ 
test cxpo\ul-c tl;~t;~. 'fhc two type\ of  c r -  
po\urc record\ currently in~ple~nentcd ore 
for exterior h;~rclhoartl siding co;ltlnp and 
for coil co;itings. Whilc these two cla\\c\ 
of  suhst~ltcs ;111tl the cc~;~ting\ ufcd lor 
thc111 ;ire quite tlifl'crcnf. the h;~s~c \true- 

turc of  thc dnt;~ ;ind rcportinp rcquirc- 
Incnt\ arc not. 'l'hcrc arc three gcncr;~l 
type\ ofcI;~t;i co~~t i~ inc( l  in three tl;~t;~ lib. 
These ;~rc illustr;~tctl for the exterior hi~rtl- 
hoi~rd exposure system in f i rh l ( ,  3.  

'I'hc lirst l i lc cont;~ins Ihc inl.orti?ntion 
;~hout the substr;~tc. Thi \  ~ncludc\ ;In 
itIcntilic;~t~on nunlhor for the p ~ n c l .  the 
tl;~tc. the Ioc;~tion and type ofcxpo\urc to 
wlnch tlic p;~ncl was suhjcctcd. the !n;lnu- 
k~cturcr of  the substrate. the tr;itlc n;lnie. 
i ~nd  t l ~e  result\  of;^ series of  \t;~ndnrtl tc\t\ 
to cv;~lu;~tc the propertic\ ofthe \uh\tr;itc. 
'fhis infc~rm;ttion ;illows c~)rrcl;~tion\ to hc 

Table 2-Commercial Data Bases 

Name Contents 

l)lAl.O(i 'I'cchnici~l l~tcri~ture 
Llu\inc\\ 1nL1rtlla11on 
I ' i l t ~ ~ ~ t \  

Journal of Coatings Technology 



DATA BASE MANAGEMENT 

Table 3--Hardboard Exposure 
Test Data Base 

Board Coating Exposure 

Il) nu~nher Ill nun~hcr II) numhcr 
Date [Tare IAltc 
Manulaclurer M;~riul';st~~rer I2 lc\t\ 
Location 'l'r;~dc n;lliic 
'Trade naliie h)r~nnl;~ nunihcr 
Four test\ Application ~~~ct l i ra l  

F ~ l ~ i i  thickiie\\ 

r n~~dc  hctwccn the pcrforni;~nce of the 
coating and the p;lrticul;~r properties ol' 
the substrate. 

The \ccontl lilc contains inli)rniation 
about the co;tting or co;~tings which h;lvc 
heen applied to the substrate. 'l'hc coat- 
ing\ data cont~~ins the ilcscription. ni;lnu- 
Cacturcr. lot no~nhcr. color, ant1 ;~ny other 
dc\criptivc data I'or the co;~t inp on c;lch 
panel, and ;illows l'or ~nultiplc cntrics cor- 
responding to multiple layers of  primers 
and topcoat\. In the casc of coil co;~tinp, 
various prc-trcatnicnl prcp;~r;~tioo\ tn;~y 
he inclutlcd. 'l'hi\ inl'orm;ttion f;~cilit;~tcs 
the \tudy of  any possihlc intcr;~ctio~ls or 
relation\ hctwccn coat\. 

Thc third lile cont;lin\ the actu;ll cxpo- 
hurt tc\t dat;~. 'l'hc expo\urc LI;I~;I is the 
mo\t volum~nous ;I$ lllc pi~ncl  in i~y  he 
cv;~luatcd Inany tinics over ;I period of  
\evcral years hcl'orc it is rctirctl. 'l'hi\ is 
true hoth of  accclcratctl :~nd exterior cx- 
posurc testing. Typic;ll cxpo\urc tc\t Ire- 
ord\ cont;~in ratings for ovcr;~ll ;~ppc;lr- 
ancc. color and gIo\s retention. ch;~l!iing. 
cracking. hli\tcring. ctc. 'l'lic co;itinp :~nd 
cxpo\urc records ;ire cro\\-intlcxctl to the 
suh\trate l i lc by the panel idcntilic;~tion 
numhcr. 

Another appl~c;~tion of  i1;lta b;~sc in the 
laboratory i\ in thc tr;~ching of ;~n;llytical 

samplc an:~lysis requests. A fairly large 
nunihcr of  Laboratory Information Man- 
agctncnt Systems (LIMS) arc now com- 
mercially ;ivailable. Thcsc generally in- 
clude thc logging ant1 tracking of analysis 
rcqucsts as one of their functions. In the 
casc of  simple applications, it is often not 
ncccss;rry to purchase a comprehensive 
LIMS p;sk;~gc designed for a large nnalyt- 
icnl lab i f  a DBMS is available. In  our 
laboratories. two groups have implcnmcnted 
;~nalytical sample logging and tracking sys- 
tems in this manner. Inli~rnmation contained 
in thesc data bases includes the name and 
group of the person requesting the analysis. 
the dates on which the samplc was submit- 
ted and reported. the charge number and 
thc nu~nbcr of  hours charged to the analy- 
sis, and a satnplc priority which is assigned 
at the timc o f  samplc submission and is 
auromatically upgraded as a function of 
time i f  the request is still pcnding. Work- 
sheets of pending s:ltnplc rcqucsts sorted 
by priority arc gcncr;rtcd for each group 
pcrfornming the analyses. Reports of time 
cI1;lrgcs ;~nd \;rmplc rcqucbts are generated 
to aid m;ln;tgcrs in manpower and resource 
~n;~n;~gc~ncnt and planning. 

Persona l  

A number o f  individuals havc dcvcl- 
oped s~iiall data bases for thcir personal 
joh use. An example of  a data base ofthis 
type in the computer group is one con- 
taining the records of  which cmployccs 
w~th in  the rcscarch center have ;~ttcndcd 
v;rrious co~iiputcr training cli~sses. This 
lilc is used to gcncratc notices to nian- 
;Igcrs when a series of  classes is hcing 
plannctl so th;~l they can rcvicw the train- 
ing rccclrds f i x  thcir groups ant1 decide 

who needs to attend which class. This 
data base is then updated at the comple- 
tion of  each course. 

Another personal data base in this de- 
partment contains the acquisition dates 
and maintenance records o f  all computer 
terminals and printers in the research cen- 
ler. Since this equipment moves around 
the building, these records have made i t  
much easier to decide i f  a particular unit 
is in warranty or is having a recurring 
service problem. 

Conc lus ions  

The benclits realized from the use o f  
data base in rcscarch lie mainly in allow- 
ing the scientist to do a better job o f  
research. Manpower reductions are usu- 
ally not realized since timc savings gener- 
ally are reinvested. What is realized are 
gains in technical productivity and in the 
quality of  work. In  the case o f  the expo- 
sure test data bases. the development 
groups now are able to get the full value 
of thcir exposure data due to its accessi- 
bility. Duplication of  effort which was 
required simply because data could not be 
located has been virtually eliminated. 
There has also been enhanced credibility 
with customers because data can be pro- 
duced quickly and complctcly. I n  a 
chc~nical coatings business where other 
factors arc often nearly equal, this trans- 
I;~tcs to increased sales. In  addition, prod- 
ucts are being brought to market faster 
with increased conlidcnce in warranty 
specilications. which again translates to 
increased salcs. 

In summary. database capability may 
be the single most valuable computer tool 
which can be provided to rcscarch today. 
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Quality Assurance in the U.K. Paint Industry: 
A Review and a Look at the Future 

David W.N. Clayton 
C r o w n  Decorat ive Products Limited* 

Following the re-awakening to 
quality awareness in the U.K. 
and the implications of British 
Standard 5750  (Qual i ty Sys- 
tems), the maintenance of a 
quality system in a major British 
paint manufacturer is described 
and the opportunities surveyed. 

Introduction 
I was fortuniite enough to be horn in 

Coronation year, not I hiisten lo atltl. o f  
H.M. Qucc~i Elizahcth 11, but licr fiather 
King Gcorgc VI. in 1037. My nic~iiorics o f  
early childhood arc of the Second World 
War ycars. Not of bonihings and tlcstruc- 
tion-l was slightly rcniovcd fro111 that- 
but o f  ration hooks. queues. shortitgcs of 
new clothes. swccls. ccrt;iin footls which 
were in short supply, and A11icric;in scr- 
vicenien in unifornis. 

Most vividly. just after the War. I rc- 
member the huge joke t h ; ~ ~  products I'roni 
Japan wcrc cheap and useless. K;~dios wcrc 
a prime cxanlplc: thcy ncvcr worked for 
very long. The qualily was shoddy ;in(] the 
subject o f  great a~nusciiicnt. 

Thc Ar~ic,ric~cor P(lint trritl Coutirtgs Jour- 
rtctl ol' May 19. 1986. reported that PI the 
Southwcstcrn Paint Convention held in 
Houston. Vic Figucrelli spoke on "The 
I'hilosophy and Total Management of 
Quality." Hc said. "To understand why 
quality is now being emphasized, you must 
look back 40 ycars. when the Japanese and 
German cconotnics were devastated. They 
had poor quality products and thcy knew it. 
Japan began to learn quality from top to 
hottom." I rccomnicnd that article, entitled 
"A Koad Map to Quality." to you. 

Today. Japan is a world leader in many 
l i c l d t rad io ,  television and othcr elec- 
tronic cquip~iicnt. caiiicras, optics. cars. 
shipping. ctc.-and has c~iicrged into an 
cflicicnt. major industrialized nation which 
is recogni~cd, even envied, world-wide for 
the quality of its products. From the devas- 
tation and ashes ofthat sat1 period in world 
hi~tory, with the help o f  foreign aid (par- 
licularly Amcriciin), and in the licld of 
quality from such well-renowned ligures as 
Dc~iiing and Juriin, the way upward and 
forward was via the concept and applica- 
tion ol-quiilily policies so much so. that in 
40 ycars. Japan has outstripped other na- 
lions whose attitudes to quality were tradi- 
tional and eve11 complacent. 

Definitions of Quality 
In the U.K.. since cntcring thc European 

Iiconomic Co~iimunity. we have gone par- 
tially metric. Rccr and illilk arc still sold in 
pints ;ind potatoes in pounds; but in indus- 
try wc ;ire into litrcs and kilos. My wife 

and I talk in inches, yards, and miles; our 
teenage daughter in centimetres, metres, 
and kilomctres. Each of us understands the 
units-they are standardized, easily mea- 
sured, and can be referred to a national or 
international standard. But what o f  quality'! 
Is this readily understood, easily measured, 
or dictated by standards? 

Unfortunately no! I t  is a perception 
as seen by supplier and customer. John 
Guaspari wrote a modern fable about 
quality which he entitled "I know i t  when 
I scc it. " 

Qutrlity is about doing things right. I t  is 
the sum of a number of things-reliability, 
litness for purpose. and everybody doing 
hislher own bit. I t  has been described as: 
"The totality o f  features and characteristics 
o f  a product or service that bear on its 
ability to satisfy a given need." Essentially 
i t  is meeting customers' needs and expecta- 
tions. 

Quirli?\. Coritrol has been defined as "a 
systeiii for programming and coordinating 
the efforts of the various groups o f  an orga- 
nization to maintain or improve quality on 
an economic level." 

The significant portion of this definition 
is "the efforts o f  the various groups of an 
organization." This will come as a shock 
to some people in the paint industry, that 
quality and quality control have anything to 
do with any othcr part o f  the organization 
other than the quality function and the 
product control area. I t  is liequently as- 
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sumed that quality is an ingredient which is 
stirred i n  at the very end of the manufactur- 
ing process, or, i f  a product when tested 
does not meet the required parameters, a 
quality wand is waved magically to make i t  
acceptable. Quality is everybody's busi- 
ness. 

If we do not plan for quality in our sales. 
marketing, and purchasing functions, or 
formulate and process the product correct- 
ly, put in the necessary checks, and ensure 
adequate training of staff, we are going to 
lose out to the competition who do. 

early 1990's. In  1975, a group of some 20 
people, mainly representing the engineer- 
ing industry, met to produce BS 575% 
Quality Systems. No chemists were in- 
volved as i t  was considered unlikely the 
chemical industry might ever need a regu- 
latory approach to quality. In  1979. BS 
5750 was published as parts 1. 2. and 3. 
Part 1 covers specification fordesign, man- 
ufacture, and installation. Part 2 covers 
specitication for manufacture and installa- 
tion. Part 3 covers specitication for final 
inspection and test. Parts 4. 5, and 6 k ~ l -  

' ' ~ u a l i t ~  assurance. . . is a continuing 
assessment by audit and corrective action 
to ensure that agreed procedures for control 
are working." 

I n  an article "Southerners Hear Call for 
Quality" in the May 12, 1986 issue of the 
American Puint and Coutings Journal, 
John A. Gordon, Director of the Center for 
Coatings Technology at Eastern Michigan 
University, gave a warning that the paint 
industry's survival depends on devotion to 
quality. He was further quoted as saying, 
"Given the present tendency to litigation in 
America today, we are operating in a cli- 
mate that won't tolerate shoddy quality." 
He pointed to the U.S. automotive industry 
for "letting quality go down the tube." 
and, he said. "The Japanese and Koreans 
have come in and taken over, using quality 
as a standard." 

He maintained that the role in quality 
assurance must be played by everyone in 
the plant. "Support must come right from 
the top. Everyone must discipline himself, 
with an understanding that, i f  I don't do my 
job, no one else will." 

Quality ussurunce can be defined as "a 
system of activities whose purpose is to 
provide assurance and show evidence that 
the overall quality control job is in fact 
being done effectively." In  other words, i t  
is a continuing assessment by audit and 
corrective action to ensure that agreed pro- 
cedures for control are working. 

I n  the U.K., there is an ever-increasing 
number of  local authorities, purchasing or- 
ganizations, architects, contractors, speci- 
fiers, and individual companies who arc 
insisting on supply from firms who are 
registered to British Standard 5750 (Qud- 
ity Systems), who have given evidence that 
they have the controls to produce to a con- 
sistent level of  quality. 

Let us now look at this standard which is 
likely to develop into an IS0 (International 
Standards Organisation) standard by the 

lowed two years later as guidelines for 
parts 1. 2, and 3, respectively. On puhlica- 
tion, i t  made very little i~npact and was 
ohviously very engineering-biased. In  
1982, the British governlncnt launched the 
National Quality Campaign. Organized by 
the Department of  Trade and Industry. it is 
said the directive came from No. 10 Down- 
ing Street, the Prime Minister's ofticc. 
From then on, BS 5750 has gained incrcas- 
ing impetus. 

Quality Assurance Procedures 
But what does BS 5750 say'! Basically 

this. No matter what the business, i f  you 
install a system of control, build quality 
procedures into all aspects of the bus~ncss 
from sales, marketing. and purchasing 
through R&D to production and service, 
the product wil l he consistent and reliahlc. 
To comply with BS 5750, it is cssentinl to 
dcvclop a Quality Manual, act upon its 
contents, review and revise, and record ;~c- 
tions taken. O f  the three parts to BS 5750, 
part 2 is the preferred option of mo\t coni- 
panies unless they have major design ar- 
pects to the business. Concentrating (in part 
2, there are 17 basic rcquirerncnts which 
need to be documented. and to which one 
should ask and answer the four question\: 

Who is responsible? 
When should it happen? 
Where should it take place'! 
How is it carried out'! 
The answer to thi\ last question Inay he 

detailed in subsidiary volumes to the Qual- 
ity Manual which stipulates quality policy. 
Let us look at the 17 basic requirements. 

( I )  Produro u ~lor,c.l~tne~~ti~d qrrulitx s ~ s -  
tcm: Make it as simple as possible. Do not 
set up procedures which are idealistic and 

difficult to achieve in practice. Why a 
Quality Manual'? It insures against memory 
hilures and provides known reference 
points. I t  insurcs against random. inad- 
equately studied changcs and provides for- 
mal update procedures. It insures against 
poor communication and provides a wide. 
known circulation. It insures a& wrist ' un- 
authorized changcs and provides clear au- 
thority. I t  insures against effects of  person- 
nel changeover and providcs convenient 
training material. Other advantages arc that 
it gives a sense of law and order (11 1s 
hacked Imm the top); it converts solved 
problems into recorded knowledge so as to 
avoid meeting and solving the same proh- 
l c ~ n  repeatedly; it coordin;~tcs interdepart- 
mental action: it optimizes company. rather 
than departmental performance; and it pro- 
vides a basis for audit of  pcrfcirmance and 
practices. 

There arc. o f  course, drawbacks in oper- 
ating Quality Assurance M;~nuals. They 
cvolvc ohsolcsccnt prr)ccdures. they do not 
cater for the unusual situation, and they can 
hrccd a hure;~ucratic, unimaginative "slav- 
cry" to procedure. But in the main. the 
advantage!, far outweigh the disadvantages. 

(2) Cklrrr rho or,~utriztrrio~r jbr ~otltrol: 
Dcline who is responsible for implcnicnta- 
tion of  the various aspects of the proce- 
dures. What is the line of  authority. Indi- 
cate who the rcprcscntativc is who has 
overall control-a Quality Director or 
Quality Assurance Manager. 

( 3 )  Aaclit otrd rc,t,ic,~q,: Alicr cstahlishing 
the quality policy, this is the next mo\t 
important aspect. Management must carry 
out periodic. regular reviews to ensure the 
system is cffcctivc. Deficiencies in the op- 
eration of  the system 11111st be recorded 
along with suggested corrective action. 
This action must he carried through. 

(4) Rc(v1rc1.s: It is nccess;try to provide 
for the documentation of  inspection and 
test rcsollh. to provide evidence of the es- 
sential quality assurance activities. Proce- 
dures are needed l i ~ r  ensuring the currency. 
complctcness, and accuracy records. "Is 
the most up-to-date specification being 
usetl?" and "who has thc copies?" are 
typical analytical questions when revicw- 
ing the system. 

(5) ('orrtrol o/'/rst rrrro.srrr-irq c~qrr~p~t~onf 
Icrrlihrtr~io~r): Documcntcd procedure\ are 
required to periodically ensure that test 
cquipnient used in quality control area\ are 
examined afainst a calibration method and 
arc recorded (and t;~ggcd) ;IS to their statu\. 

( 6 )  Corrtrol ofprrr7~ha.si~rl trrtrrcrrtr1.c: Es- 
t;tblish method to ensure inconling raw 
materials conform to the agreed spccitica- 
tion. Ilraw up and document a check list to 
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use in vendor appraisal. Only recently, one 
of our suppliers was unable to meet our 
delivery requirements and he obtained a 
supply elsewhere. Not only was it not in 
specification but the replacement was 
heavily contaminated. When we went to 
see our original supplier about the prob- 
lem, he had the most sophisticated of con- 
trol systems, well-documented, computer- 
ized, and backed-up by excellent staff and 
modern technical equipment. What he 
didn't have was a vendor surveillance 
scheme. This had Ict hitn down and he 
quickly introduced one. Some materials 
will have heen purchased for years frotn 
the same supplier without variation or 
cause for complaint. On this dtruliientcd 
historical evidence little or no testing [nay 
be carried i~ut .  

(7 )  Prrr(.hosing elcrtc,: What necds to he 
agreed with thc supplier'! Is he in posses- 
sion of your specification or you of his'! 
Are you hoth testing to the same param- 
eters or using like equipment'! I\ the same 
method being used'! Has the correct infor- 
mation hecn indicatcd on the purchase or- 
der forni. or does i t  si~nply state "same as 
last tin~c'!" 

( 8 )  ltr-l~rr~e~c~,s.\ itrsl~c~c.tiott: Depending on 
the sophidcation of the process, this does 
not always apply. Where it docs, the Ibur 
rules of who. when. where. and how ap- 
ply. Some year\ ago. when monitoring the 
manufacture of 10-ton kettles of alkyds, I 
would take pcricldic samples to tesl for the 
miscibility of thc n~onoglyccride, acid val- 
ue. viscc~\ity, color, and clarity as the reac- 
tion proceeded. In paint production, dis- 
perion and color dcvelopmcnt nced to be 
monitored. 

(9) Olwr(r/rfrg itr.~trrr~~tiott.~: Operating 
instructions for the process nced to be 
clearly dclined and docunicntcd. Their ap- 
pearance on the hatch process card and in 
the operator training manual nccds to be 
Icgialated for. 

( 10) Corn,c.tirc, erc/io~r: Devise methods 
for analy~ing ohjcctivc evidence and pre- 
venting any lilults from rccurring. ldcntil'y 
trends in a di\ciplined and organized nian- 
ner. Effect control5 lo cnsure corrective 
action is fi)llowed through. 

( I I ) Prrre~/~crso- . s r i ~ ~ ~ ~ l i c ~ d  t?ltrtc~riol: Not a 
very common practicc in our industry, hut 
this docs happen. We ourselves no longer 
make lead hascd primers, hut purchase 
then1 from an outside source. How are they 
to bc asse\scd'? Intlic;~tc identilic:~tion and 
\torage rcqoircments. notification proce- 
dures in the event of substandard deliv- 
erieh. and vendor approval ;rtivities. 

( 12) I.'i~ti.\hc,cl prorlrtc~r itr,\pec,/iorr: Draw 
up test methods. specifications to be ~iiet, 

actions to be taken, approval procedures, 
and routes of authorization. 

( 13) Suml~littg  procedure.^: These are re- 
quired both for incoming raw materials and 
finished goods. 

( 14) Cotttrol uf tzon-conforming muteri- 
uis: Requires documented procedures for 
isolating non-conforming materials. The 
paint industry here has the advantage over 
the engineering industry. Quite often non- 
conforming materials can be blended off in 
a controlled and disciplined manner. You 
can't blend off non-conforming nuts and 
bolts. Agree and dtxument who can autho- 
rize action on non-conforming materials. 

( 15) I~~,s /~c~c~t ion st~rtus: Identify whether 
materials are under testing, approved, or 
rejected. It isn't necessary to go to elabo- 
rate lengths. Placement in a certain tank 
will sul'tice to indicate the material is satis- 
factory I'or use. Some interim status may be 
required such as "must be used at the dis- 
cretion of. . . " Status identity can be 
loggcd on a coniputer along with the mate- 
rials storage designation. A simple card 
system or sticker label system can be em- 
ployed or even a combination of systems. 
In my company a11 of these mcthods are 

is workable and will have been drafted by 
the real experts-those doing the job. 

Once all this has been agreed, fully 
documented, and submitted to the British 
Standards institute or other approved certi- 
ficating body, a team of assessors will de- 
scend upon your plant and inspect rigor- 
ously to substantiate or refute that all the 
claimed controls are effective in permitting 
the manufacture of a consistent product 
pitched at an agreed grade of quality. If 
certificated, regular surveillance checks 
will be carried out (at a cost) to ensure 
compliance and maintenance. 

Results 
So what does all this gain us? First, it 

improves our approach to quality and the 
effectiveness of the business. Second, it 
enables us, through recognition of the ap- 
proval, to compete in the market place. 
Acceptability and the requirement of BS 
5750 sets up a chain reaction. Take the 
example of a housing contractor who is 
required by the planners or architects to be 
in compliance with BS 5750 and to ensure 
that his materials are obtained from firms 
likewise approved. His bricks, plaster, tim- 
ber, tiles fittings, paint, etc. are required to 
be bought from approved suppliers. Al- 

6 6 Western nations are re-awakening to 
the needs for an improved approach to 
quality effectiveness through quality 
assurance. " 

- - - - --- 

empl(~yed plus a "lollipop" system of 
black for under testing, green for ap- 
proved, and red for rejected. 

( 16) Protec.tiofr cmd pres~rvot ion of 
~~rodlrc.r q u u l i ~ :  Detail control procedures 
lor the identification, handling, and storage 
of niatcrials from time of receipt through 
nianuhcturing to delivery. For instance, 
there is no point going to great lengths to 
purchase good clean material and then stor- 
ing it in dirty tanks or filling into dirty 
packages. It would be foolish to pour a 
range of colors through the same pipeline 
unless there was an adequate flushing pro- 
cedure to avert contamination. 

And finally 

(17) Trtritting: Define how much is 
needed, by whom, and record. 

Each procedure should he drawn up in 
consultation with those who will operate 
them. This will ensure maximum cornmit- 
mcnt from those involved in agreeing what 

ready in the U.K.. we are seeing evidence 
of this as US 5750 gains impetus. 

Crown suppliers (a government agency 
that spends in excess of £400 million per 
year) were represented at a quality seminar 
in June 1986 and their spokesman, 
amongst other things, said. . . ."US 5750 
carries great weight with us. . . . " The lead 
article in Plu.stic cmd Rubber Weekly of 
September 20, 1986, opens by saying 
"suppliers of plastics and rubber compo- 
nents are being presented with tight dead- 
lines by their customers to get registered to 
the national quality standard US 5750." At 
a May conference on quality held in the 
U.K., a Japanese delegate, comparing his 
own country's approach to quality with that 
of Western nations, summed it up by say- 
ing "We practice what you preach." 

Western nations are re-awakening to the 
needs for an improved approach to quality 
effectiveness through quality assurance. 
May their drive forward be hastened by the 
old adage: "The bitterness of poor quality 
remains long after the sweetness of low 
price." 
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When you use Witcobond@) 
urethane dispersions you'll get high 
performance. 

They are available in a range of 
finishes based on your individual 
requirements. The finished coatings 
have outstanding physical properties, 
including toughness and resistance to 
abrasion, solvents and water. 

Your job made easier. 
Witcobond dispersions are 

waterborneand water-dilutable. 
Wet films need merely to be dried 

to achieve the performance properties 
you want. 

Choose from cationic or  anionic 
dispersions. in a choice of grades, to 
yield nondiscoloring or conventional 
coatings or  adhesives. 

Whatever your application. 
These versatile products are ideal 

for use in a wide range of applica- 
tions, including coating on rigid and 
flexible foam, fiberglass and textile 
coatings and binders. floor coatings, 
sealers and polishes, as well as  coat- 

ings o n  engineel-~ng plnjticj and 
polyester lilrn. 

Wherever you use them. you can be 
assured that you11 have the consistent 
quality made possible by our years of 
urethane experience. 

Tiell us your application and perfor- 
mance requirements. 

Organics Division. 
For more information. contact: 

Witco Corporation, Organics 
Division. Ilept. U ,  2701 Lake Street. 
Melrose Park. ILh0160-3041. 



Society Mocz?;nas 

CDlC.. . . . . . . . . . . . . . . . . . . .JAN. 
"Horizontal Mills" 

Paul Cory. of Opcx Mineral\. w;~\ the 
niccting'\ guc t  \pc;lkcr. Mr. Cory. ;I :ell1 
cutter Lint1 wholc\;~lcr. prc\cntc(l ;I t;lIh t111 

..Hou CIIIIII< ~\CI<I.,VII 111vG1 SI\IOVI \.'. 

The tcc1inic;ll \pc;lhcr w;~\ A r ~ ~ i i l i  S/;II- 
n~ary. 01' Prc~iiicr Mi l l  ('orp.. New York. 
NY. Mr. S/;itni;lry di\cc~\\ccl "WIIY ~ I \ I  
HIJI<I/OVI ,\I MII I s'!" 

The two rii;!in rc;~\oti\ 111 I I \~ l i ~ i r i / ~ i ~ i t ; ~ l  
n ~ ~ l l \ .  accortling to Mr. S/:IIIII;I~Y. ;~rc to 
Increa\c productivity ;111d red~~ce opcl.;~fi~ig 
co\r\. A Ii~~l-i/ont;~l 111111 i \  cs\c~iti;~lly ;I 
\;~ndmlll w ~ t h  ;I cover \ereen ;111d ;I \c;~IecI 
cha~nhcr \o th;~t it 111;iy he opcl-;~tctl 1111cler 
prc\\urc. 

The \pc;lkcr \nit1 tll;lt three 01' tlic \eve11 
11l;l;or eo~ i i~>o~ ie~ i t \  01' the 111ill. the ;t:il;~- 
tor\. the ~iiccli;~ rct;111111ig dcvicc. ;111d the 
\halt \cal ;~rc cr~t~c;ll to opcr;~t~~la cl'licic~i- 
cy. Choo\ing the hc\t critlc;~l co~ i i po~ i c~~ t  
lor a p;~rtici~l;~r ;q)pIic;~tio~i ;~llow\ for I~I;I~I- 

111u111 tllrollgll~>llt 
A;it;~tor\ co~iic 111 v;~riou\ ,li;~pc, ;111cl 

\ ~ / c \ .  'rhc conligul-;~ticin ;11itl \paci~~p pro- 
duce\ a \pccilic Ilow p;tttcrn with111 tllc 
grinding c.l~ar~~hcr. 

The \peaher \;lid tI1;1t c;~cli ty lc OI ~iic(lia 
rc1aInIng i l ~ v i ~ ~ - l i ~ c d  \IottccI \CICCII. \lot 
g:ip \cp :~~~tor .  rot;~ti~ig \crcc~i, ;111(l cy l i~ i -  
dricsl \crc.cn. h a \  ;1dv;1111;1gc\ i l~ i ( l  d1\.1c1- 
\;111t:1gc\ 111 co\t. c;l\c 111 ~ i~ ;~ in te~~;~ ! icc ,  
prc\\urc rclc;~\c. i111d ~CII~CIIC~ to plug. 'I'lic 
re11111i11ig ~ C V I C C  Lee[>\ tlic gri1id111~ 111cd1i1 
lnrldc thc cIi;~~iihcr cluri~ig tlic ~li\ch:~r:c 01' 
the pnxluct. l3ut. Mr.  SIIIIIII;I~Y told IIIC 
;~uilic~icc. it \lioulcl he \ ~ ~ i I c d  111 tlic \I/<, o l  
11icd1i1. 

The :IIIIOUI~I 01' prcs\~lrc i l l  tlic cl1;111ihcr 
~lcpcl l~l \  011 the \11;11'1 \c;11 'I'l1crc ;Ire 1',ltll 
clioicc\ of \li;~l't \c;il\: l ip \c;ll: \111gIc 111~- 
CIIIIIIIC;II W~II. do~~h lc  III~CII;II~~C;II \c;II: ;111d 
p r c \ \ ~~ r~ / c ( I  III~~II;IIII~;II \c;~l. IIicy v;~ry i l l  
Cll\t. c~lt1lplcxlty. :111<1 c;1\c ,!I ltl;lllltcll;lll~~c 

One t11;lin ;ttlv;lntagc of horizontal rzlills 
i\ the ability to use tiic~rc grintlitig nicdia 
which incrcnscs prritluct~vity. They require 
lower operating co\ts. Ic\s space. less 
grinding 111celia. Icss clc;ining solvent, ant1 
;I% e;lsicr to \t;irt. work on. ant1 cle;in. 
They also tlo not require constant operator 
;1ttcnt11111 ;~ntl niay he run in a series 01'1' ;I 
colnliion I'ccd pulnp. 

In conclusion. Mr.  S7;ltnlary said th;~t 
hori/ont;~l mills ;Ire liiglily rccorn~iicnilcd 
litr dispersing pip~ncnt\. producing m;~xi- 
11111111 color dcveIop~iic~it. glo\\, and trans- 
p;Ircllcy. 

~AI<OI.YS L. 'rt'1.l.Y. ,~l~l'~O/fll;V 

CHICAGO.. . . . . . . . . . . . . . ..JAN. 
"25-Year Club" 

'l'lic Society is \ccking nominees for 
their 25-Yc;lr ('luh. Mcliihcrs who have 
hclo~igcd t c ~  the Chic;~go Socicty, or v;ir- 
ious other rcl;~led st~ciclics, colit in~~oi~sly. 
lor $5 year\. arc cligihlc. 

l i v \ ~ \  Av(;I.I I)\. Sc,c.r~,lir,?. 

CLEVELAND . . . . . . . . . . . . . NOV. 
"Foams and Anti-Foams" 

~l'hc c v c ~ ~ i ~ l g ' \  \pc;~hc~- w;l\ Rohcrt IJ. 
l ' ;~~tcr\o~i. OI the 1'0 ('orp. Dr. l';~ttcrso~i 
1;1Ih was c ~ i t i t l c ~ l  "I.'IJA~IY ANII AWII- 
141:\\1\." 

l)r. 1';1ftcrso11 t~\ccl \liclc\ to c lc~ i io~ is t~~tc  
tlic lo r~ i i ;~ t io~ i  111' I'o;111i ill \11Iutio11\. t lc ex- 
pl;~i~icd tli;~t 1111)1-c 1'o;ini j>rohIc~iis were ;I\- 
\oci;ilctl will1 III;IIIIII;IC~U~~I~~ co;lti~igs. hut 
;~pplic;~tio~i ~ I I I I > I ~ I ~ ~ \  were tlic o~ics ;1ho11t 
which the 1111i\1 c o ~ ~ i p l i ~ ~ ~ i t s  \vcrc rcccivcd. 

'I'hc \p~;~Lcr  went (111 to cxpl;~in the use 
01. ;~r i t i - I 'o;~~i~\ in 111;11111f;tct11ri1ig w;~tcr- 
h;~\ciI 1?;1i11t\ ;111(l ~III~~-;I~III~OU\ c ( ~ ; ~ t i ~ ~ g \ .  

Dr. P;~tterson showed the thermodynamics 
of So;lm stability and evulu;itcd anti-foam 
for~iiulas. Evaluation can he done using a 
paint shaker, aging, draw-downs, and roll- 
cluts. There is no best way. Dr. Patterson 
cautioned, so Illore than one method should 
be used. 

In conclusion, the spcilkcr explained the 
composition of  anti-foams. 

K. EI)WAKI~ BISII. SP(.).old~;). 

DALLAS.. . . . . . . . . . . . . . . . .JAN. 
"Porosity of Latex Particles" 

The technical prc\entation was given by 
H;lnu R;ltchu. 01' Coulter Electronics. Inc., 
Richardson. TX. He spoke on "Tttr Dk.- 
l l ; l < ~ l l N ~ V l l l l t ~  111 I l l 1  PI;I<(.I.N~AG~. ll!, PO- 
I<~ISI.~Y (11 LA I.I.S PAIU I(.I.I:S USIN(; 
COIII:I.I.K'S M~'I.~ISIYI-K." 

Mr. Batchu hcg;~n his presentation re- 
viewing the ~licthods 01' obtaining porosity 
or percent vcsiculalion. They are: optical 
scanning. g a ~ h s o r p t i o ~ i .  Incrcury inti-u- 
sion. and the Coultcr Principle. He then 
tliscussed the v;lrious limitations of the first 
three nicthods. 

The spc;rkcr cxplainccl th:~t Coulfcr 
equipment is designed to provitlc rapid. 
rcli;~hlc, ant1 ;scur;itc rcatlingc Ihroogh 
large particle r;lngcs. However. the lirst 
and second Cooltcr counter systems had 
their limit:ltions. This Icd to the develop- 
nlcnt o f  the Coulter Mult is i~cr which is a 
cornhination of the best ;~ttrihutcs of  the 
two syste~iis. Mr. Bi~tchu gitvc ;I ilcti~ilcd 
prcscnt;~tion of the Multisi~cr's applica- 
tions. operations. ;lnd outputs. 

In conclu\ion, the spc;~hcr said the 
Coultcr Multisi/cr is user-friendly, has a 
w~t lc particle \i/e range. poses ncl hcalth 
h;r/;~rds. is lower ill cost tI1;111 the Mercury 
11ietIiod. ;111d i \  111011' LICCLI~;IIC t h i ~ ~ ~  other 
;iv:iil;~hIc ~iictliocls. 

13~1 , I .  W. AI \,IS. .Yei,ro/<//:~ 

were (left to r~ght). Soc~ety Education Committee Chairman CDtC SOCIETY PRESIDENT - . Joseph - . -  W. Stout and Educational 
James E. Flanagan, technical speaker Armin Szatmary, and 

Society Representative Lloyd R. Reindl 
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Constituent Society Meetings and Secretaries 
TIMORE (Thlrd Thursday-Martln's Market Square, Towson, MD). 

, 1401 Severn St., Balt~more, MD 21230 Vlrglnla 
y, Ramada Inn-East, W~lliamsburg, VA. 
ThursdayStrathallan Hotel, Blrnungham, England) 

e Ctgs Ltd , Bordesley Green Rd , Bumlngham B9 4TQ 

alternate behveen Como Inn m Chicago 
ANOLLOS, Kraft Chemlcal Co , 1975 N 

nday-Sept , Jan , Apr., June In Columbus: Oct , Dec , 
v , Feb In Dayton). CAROLYN TULLY, Sun Chem~cal 

cmoati, OH 45232 
-meeting sites vary) R EDWARD BISH, James- 
n St , Jamestown, PA 16134 
second Wednesday-Executrve Inn Near Love- 

o, lnc , P 0 Box 461268, Garland, TX 75046. 
meetlng sites vary) JOANNE CEDERNA. BASF 

aph Rd., Southfield, MI 48086. 
nday before thlrd Wednesday-Alternate between 
and Leaning Tower Restaurant m S San Franc~sco) 
uls, 5555 Sunol Blvd , Pleasanton, CA 94566 
dnesday-Look's SII-Lom Inn, Houston, TX) JAMES 
P 0 Box 1329, Houston, TX 7725 1. 

(Second Thursday--Caseone's Restaurant, Kansas City, MO) 
ec Co , Inc , P 0 1749, Kansas C~ty, MO 64141 

S (Second WednesdaySteven's Steak House, Commerce, CA) 
Process C o p  , P 0 Box 1287, Santa Ana, CA 92702. 

LE (Thrrd Wednesday-Execuuve West Motor Hotel, Lou~svllle, 
OLZKNECHT, Devoe Manne Coat~ngs, 1437 Portland Ave , Loursvdle, 

CO (Fourth Thursday-meeting sttes vary). 
t Wednesday-B111 Wong's Restaurant). R. FERRIS, Canbro 
Ileyfield, Que , Canada J6S IP8 

NTREAL (Firs1 
E Park St , Va 
N ENGLAND 
VWDHULL, Cal 

hateau Restaurant, Waltham, MA). 
, P 0 Box 569, Cambr~dge, MA 

ark 11, East Rutherford, NJ). DAVID 
t , New York, NY 10003 
nday-Jax Cafe, Minneapolrs, MN). 

atmgs, 325 Hwy #52-South, Osseo, MN 
, Marlgold Restaurant)-NEIL WEBB, 
, Wlnnlpeg, MB, Canada R2J 3V9 
Sectlon-Tuesday follow~ng second 

Portland, Brltlsh Columb~a Sectlon--the 
y Carp ,4155 N W Yeon, Portland, OR 

3IFIC NORTI 
lay; Seanle Sec 
Seattle) JOHN 

(Second Thursc 
LY, Peltz-Rowb 

YORK (Th~rd 
iale Rd , Cheek 

Tuesday -me 
.towaga, NY 14 

GOLDEN GATE ........... JAN. 
"Filtration of Industrial Coatings" 

Society President kltrici;~ Sh;lw. of Dav- 
lin Co;~tings Inc.. prc\cnlcd 25-Year pin\ 
lo the l'ollowing: Clytlc Burger and George 
Hunt, ol Kelly-Moore Paint Co.: Mark R. 
1)on;lhoo. of I'r~dc Pilint M I .  Co.: Lowcll 
Gumming'. of Lowell Curnlli~ng\ Conful- 
lants. Harold K .  H;lrl;ln. Jr..  ofH;~rlan A\- 
soci;~tcs. Inc.: 1';1i11 LaLihcrtc, ol'Univer\c 
Paint Co . ;  Kohcrt L.al';~chct. of Po1yvin)l 
Chclnical Intlustl-ics: John '1'. March. of 
Inrcrcotaslal: Leon Pcrsson, of H;irr~son B 
Croslicld Pacific: I s o  Schina\i. of Nuo- 
dcx. Inc.: tint1 A . H .  Thonlp\on. Jr..  of 
A.  H. Tholiipson Co. 

Carney Liken\. of Commerci;~l Fillers. 
Lch;rnon, IN, w;~s the guest speaker. Mr 
Liken\, ;I nlcnlhcr of the C1)IC Society. 
tliscus\cd " I~ I . I . Ix . I  I V I  E'II I I K A I  ~ o u  OI lu- 
I ) I I \ I I I I A I  C O A I I N ( ; Y . "  

Mr. Liken'\ c~nphn\i/cd how to \ave the 
u\cr time. money, and lahor through hctter 
\clcclion ;~ntl use of liltralion ~nctlialcquip- 
mcnl. His prcscnlntion ccntcrcd on the 
resin-hondcd type c;~rtridge\ which arc the 
I ~ O S ~  cflcctivc and conipatihlc with thc 
hroatl range of industl-ial c~)atltlgs. 

Proper lilIr;lt~on ;!nil carlritlgc \election 
upgr;~ilcs quality control ;lnd results in fhc 
~ C I I I O V ; I I  of u l l s~~ i t ;~h lc  p;~rt icI~s.  laster 
packaging, minimunl rework. co\t cfti- 
cicncy. c q u ~ p ~ ~ l e n l  co~~\crv;~t ion.  day-to- 
(lay conslstcncy, and cusloliicr acccplanct.. 

Accoriling to Mr. Likens, cartridge\ 
may look alike, hut lhcy pcrli~rm dil'lcrenr- 
ly. tlc al\o discussed the atlvant;~gcs of 
long fihcr, un~tlircc~ion;tl \hot? lihcr, and 
unitlilection;~l laniinalcil long liher car- 
tridges. 

In conclu\ion. the spcakcr oflcrcd prac- 
t~ca l  tip\ l i ~ r  in~proving liltration related to 
gel re~~iov;~I .  vessel \eIccti~)n. i111d c;lrtridge 
sc lcc t~o~i .  Hc saitl that \upplicr\ tc\t and 
rate cartritlgc\ tlifl'crcntly. 111ahing trial ;inti 

error Ihc he51 course I ) r  \clcct~ng a car- 
Iridgc li)r a \pecilic ;tpplic;~tion. 

I ~ I ~ N I . ~  I Sr 11 I I . ~ ~ ~ I V I .  Sc,(.rr/or\ 

.............. HOUSTON.. DEC. 
"Corrosion Inhibitive Pigments" 

l'hc tcchnlcal prc\cnl;tti~)n w;~\  g iwn  h) 
M.C. Mcl.auri11. Huclillliln Lahorato- 
rich. Inc.. Mc~ilphis. I'N. Mr. McLaurin. a 
me~iihcr of the Southern Society. \poke on 
lhc lopic ~ ~ " C O I I I < O + I O N  A N ]  I I \  Cox1 KOI 

W I I  11 NON-LI.AII/NOV-CIII~~~I:I 1 1  COIIKO- 
SION ~ N I I I I I I I I V I  I ' ~ ~ ~ M I . N I \ . "  

Mr. McLaurin's prcscnr;ltion hcg;ln with 
a di\cu\ion on the ncctl lilr non-le;rtllnon- 
chrolnatc corrosion inhihilive pigment\ in 
coating\ lor metal \uhstrntc\. A hricf rc- 
view ~ I I  the clcctrochc~ilic;~l cor~rosion pro- 
ccsa was hllowctl hy an inlrotluctl~~n lo the 
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GUEST SPEAKER Carney Likens ad- 
dressed the Los Angeles Society at its 

January meeting 

n~ode\ of action of  v i~r iot~s corrosio~i ill- 
hihitivc p ig~~ lcn t \  inclutling: ;~notlic ;~ntl co- 
thodic mcch;~nisms: hill-ricr coatings. ilnd 
active ilnd p;~\\ivc corrojio~i inhihitors. 

The result\ of  the s;~It l i ~ g  slutly con- 
pared the pcrli)rrn;l~sc 01' no~~-lc;~t l ino~~- 
chromate inli~hitors to /inc chroni;~tc ant1 
ba\ic Ic;~tl \ilico chro~~iatc in long oil alkyd 
prinler\ Mr.  McLnurin \tatctl. 111 conclu- 
sion. a nuli~hcr of  I i ~ r l ~~u l ; ~ t i ng  hints to nit1 
the lorn~ul;ltor in the succcs\l'~~l dcvclop- 
men1 of coatings cont;tining lion-lc;allnon- 
chromate corro\ion inhihitivc pig~~icnls 
were di\cussctl. 

JA\II.\ I<. 'I'I,\IN(,. .Si,(,r(,~irrv 

KANSAS CITY.. .......... .JAN. 
"Rheological Additives" 

Socicty Vice-Preiclc~~t Jerry 1'. Hc l l i ~~g .  
of  Loctite Corp.. cxplninc(l thc "(l l l ic~;~l" 
respon\c (tom OSHA on the qucsti(ln\ con- 
cerning HMlS I;~hclinp of inpl;~nt ~n;ttcri;~l\ 
and \mall quctntity. quality control type. 
laboratory s;~mplcs t;tkcn li.0111 raw ~n;ltcri- 
al\ or lini\hetl good\. 

Warren 0. M;rnlcy. of Cook I'ttint & 
Varnish Co.. notctl tIi;~t on July I X .  IOXO. 
OSHA \cnt out ;I d~rcctivc to ;ill co111pl1- 
ancc ofliccrs \fating th;~t HMlS III;I~ he 
used a\ ltlng ar it is ;I part of  an intcgr;~lctl 
\y\tcm 111' h;r/ard c o ~ ~ ~ ~ ~ ~ u n i c n t i o ~ ~  within 
the plant 

A prc\cnt;~tion W;I\ given hy I)w;l~nc 
SiptaL, of  1I.C.C. An~cric;~. Inc.. (;on- 
zalc\. TX.  Mr. Siptak. ;I mcmhcr of  the 
Hou\ton Socicty. spohc on "KIII III O(,I(.AI 
AIJI)~II~I \ IOIC NIIY-AOI~I OI'\ CIIAI IW;S.'' 

Mr.  SiptaL hriclly tlct;~ilcd the history of  
organo-clay rl icology ~not l i f i c r \ .  He 
touched o n  the ha\ic types av;~il;~hlc ant1 
cxplaincd thcir use ontl function in co;~tings 
\!stern\ ;tntl the proccs\ nicthod\ hy whicl~ 
the polar act~vstctl ;~ncl "prc;~ct~v;~tccl" 
clay! arc protlucctl. He di\cu\\ctl tlic i ~ d -  

vantape\ ant1 tliradv;~ntngc\ of using or- 
gano-clt~ys ;~nd atltlrc\\ctl the indu\try'\ 
plan for future develop~nc~~t of  a univcr\;~l 
hcnton~tc. 

Ro(~I I< I;, HAINI s. .Soi,r~lirrv 

......... LOS ANGELES.. .JAN. 
"Filtration of Industrial Coatings" 

'fhc evening's spc;~kcr was ctrncy Li-  
kens. of  Commercial Filters, Lcbanon, I N  
'She CIIIC Soc~cty mcmhcr gave a prcscn- 
t;~tion on "El.1 I c.1.1~1: FII:I.I<I\.~ION 01. IN- 
l~l:sll<l,\ l. COI\.l 1~1;s.'. 

Q, W/t(il ;,s 1/11, 1~/7i<.irI / i k  if11 /)frrli(.l~, 
/rl/i,r crrrrl 11,1rnr is llii, pro/)rr t/i.s/)o.s~rl 01. 
1/ti~.\1~/i111~r.\ 1' 

A.  The hey thing i r  th;u the process i \  
the most vari;~hlc thing. It can vary frclm 
(lay to day. We tcst our protlucts versus 
other products. We can look at our tcst tlata 
;~nd choose one that wil l I;~st as long. U\ing 
AC-coarse tcst du\t or AC-line test dust in 
wxtcr at 3.5 gallon\ per minute: yclu'rc 
looking at ilnywhcrc from 'A to I/> pountl of' 
cont;~min;~nt. 

Proper tl~spostl is an area that's getting a 
lot of attention. I'll relate one incident that 
I've hccn working with. Sherwin-Williams 
Co. in Kichmontl. KY. has made ;I con- 
nlitnlent to thcir con~~nunity that they will 
h;lvc 7cro h;t/artlous wastc dispowl. What 
they're doing w ~ t h  our paper cartridges is 
flushing it with solvent. drying it out. 
shrctltllng it. ;lnd compacting it. This 
sountls like ;I lot to do ;mtl costly. Shcrwin- 
Williani\ Co. uses thc pig~iicnt rccovcrcd 
in paint. 

PAUKI:I< Ph(.l-, .%'(').l'Ilil:\' 

....... NORTHWESTERN.. JAN. 
"Batch Plant Control" 

'fhcrc was ;I moment of silcncc in mcm- 
ory of Fred Stnm, li~untlcr of T i  Kro~n:ltic 
P;~inta i~nt l  Past-Prcsitlcnt ol'thc Northwest- 
ern Socicty. who died on Dcccmhcr 28. 
IOXO. The Socicty is doni~ting $50 to the 
Al/hcimcr 'l'rc;~trncnt & Research Ccntcr in 
his name. 

Socicty Kcprcrcntativc Richard L. 
Pricker. of  V:tlsp;~r Corp., hrought Socicty 
mcmhcrs up-to-detc on the new rcgulat~on\ 
in C'tlifornia 

'l'hc \peaher was Bob Jones, of Mon- 
\;Into Co.. who spokc on "QUAI 1.1 Y El:- 
I:I.C,.I.S (11 BI\.I(,II PI.ANI CONSROI. wrr11 
PR~IvOX""." 

Mr. Joncs cxplaincd that Provox is the 
tratlcnanic of a co~nputcrircd contn)l sys- 
tc111 sold hy Fisher. a tlivision of  Mon- 
santo. Mons;lnto has usctl the sy\tcm to 
upgrildc the u~~ i l i ~ r l n i t y  of  thcir resins :~nd 
n~onitor scver;~l rc;stors. A reduction in 
manpower ;~ntl off'-gr;~dc resin. and im- 
proved uniformity ju\tilicd the cost of the 
sy\tcm. 

Inst;~llation of the Provox system rc- 
ducctl ofllgratle material hy 90% and im- 
proved the uniformity, he said. Viscosity 
stand;~rd dcvit~tion went horn 0.005 to 

0.067 and standard deviation of hydrocar- 
bon tolerance was reduced from 0.65 to 
0.34. 

In conclusion. Mr.  Joncs stated that uni- 
formity between plants was also improved. 

RI(.IIANIJ KAKI.STAI). Secr(,t(rr\. 

PHILADELPHIA .......... .JAN. 
"New Tax Laws" 

The guest speaker was Robert Collicr of 
the Internal Revenue Service. He spokc on 
"N~iw TAX LAWS AND HOW TIII:Y PEIITAIN 
.ro INI)IVI~>UAI.S ANI) COIIPORA~I.IONS." 

LAWRI:NC.I. J. KII.I.Y. Secr<,I~rry 

PIEDMONT ............... DEC. 
"Asbestos" 

'l'hc lirst spcakcr was Carl Willis. Dircc- 
tor of Public Works, High Point. NC. Mr.  
Willis spoke about a project that High 
Point was working on for cxtracting mcth- 
ane gas from waste. Within live years. 
enough power will have hccn obtaincd to 
totally operate its $30 million wastclwatcr 
treatment plant. 

High Point has put another project to 
use, on a small scale. which incorporates 
the mixing of a calciu~n chloride product 
with asphalt to eliminate ice and snow from 
sticking tci the surface. His city is the first 
in thc southcastern U.S. to incorporate this 
product. 

Mr. Willis concluded his talk cmphasiz- 
ing the importance of "conimunication" in 
government, and monitoring cost control in 
government. 

SOCIETY PRESIDENT Henry J. Kirsch 
conducted the business portion of the 

Los Angeles Society January meeting 
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The second speaker was John Kelse, of 
R.T. Vanderbilt Co.. Savannah. GA. Mr. 
Kelse talk was "DOES NEW YORK S.I-A-T~. 
TALC CONTAIN ASBES.TOS?" 

The speakcr addressed the definition of 
asbestos and how it determines what pig- 
ments can be used according to OSHA. 
Mr. Kelse drew the line between asbestos 
and its non-asbestos counterpart, silicate 
minerals, including: crystolite. entigonitc, 
anosite, anthophylite, trimolity, and atino- 
lire. He pointed out the main problems in 
the rules set by OSHA in determining 
which minerals are asbestos and which arc 
non-asbestos. In conclusion, he stated that 
the problem had not yet bccn solved. 

BARRY F. YOKK, Secrettrry 

.............. PIEDMONT .JAN. 
"Formulation with Polyetheramines" 

Art Benton, President of Materials Mar- 
keting Associates, sent a letter to the Soci- 
ety expressing his congratulations on their 
winning the MMA Award of $350. 

James M. Bohannon, of Valspar Corp.. 
is the Society's new Education Committcc 
Chairman. He will bc heading up the sum- 
mer employment program and is in the 
process of getting together a seminar Ihr 
the spring. 

Dr. M.D. Hurwitz. Educator. UNC- 
Greensboro, discussed optiona the Society 
may elect to take in terms of continuing 
education. An example was another poly- 
mers course or  other courses for education. 

The technical speaker was W.C. Craw- 
ford. of Specialty Chemicals. Tcxaco 
Chemical Co. .  Bcl Air. TX. His prcscnta- 
tion was "FOKMII I .A-~ION w1.1-II POI.Y- 
ETHEKAMINbS." 

Dr. Crawford began his talk reviewing 
the products he works with at Tcxaco. in- 
cluding: Jeffamine products. Jcffonaminc 
products, urcthanc polyols. urcthanc cata- 
lysts, carbonates, and ethyleneamines-prcl- 
pylamine derivatives. Hc detailed products 
of his company which arc of interest to the 
coatings industry. highlighting polycthcra- 
mines (Jeffamine products). He al\o re- 
viewed m i n e  curing agcnts in relation to 
use with various products and curing, and 
mentioned accelerator product.;. 

In conclusion. Dr. Crawfnrd statcd the 
reasons that Jcffaminc products arc useful 
to the epoxy formulator. 

BARRY F. YORK. .SCL.~PI(I~\. 

PITTSBURGH.. .......... .JAN. 
"Leveling Agents" 

Education Committcc Chairman Donald 
Boyd, of PPG Industries. Inc.. asked the 
Society for help in making contacts at 

small local colleges to award grant money 
for paint or polymer science projects. He 
also aaked for help in contacting local high 
schools so that presentations can be made 
during career nights. Anyone who can pro- 
vide assistance should contact either Don- 
ald Boyd or  Clifford Schoff at PPG. 

Socicty Presidcnt Anthony J. laacco. I I .  
of Puritan Paint & Oil Co.. brought up the 
question of changing the society meeting 
datc. The officers arc in favor of changing 
the datc to the second Monday of the 
month. The by-laws must be checked bc- 
fore any dates are changed. 

Kearan Moore, of Watson Standard Co.. 
will become Chairman o f thc  Society's En- 
vironmental Controls Committcc. 

Cleveland Socicty member Kohcrt W. 
Vash. of Byk Chcmic. U.S.A., Mantua, 
OH. was the evcn~ng's  speaker. His talk 
was ent i t led " F ~ . o w  A N I I  L I .VI  I I N ( ;  

AGENTS." 
Mr. Vash said there arc a number of 

products that inlluencc Ilow and Icvcling. 
First and foremost arc solvent\. Two othcr 
methods of inll~lencing llow and leveling 
arc to make lincar rcsins with tailor-made 
incompatibility or  to use silicone\ m;ltlc in 
a linear fashion. 

Surface tension is one reason somc of  
the more modern polymers exhibit Ilow 
and leveling problems. The \olvcnt\ usctl 
with these polymers generally h;lvc a high- 
er surface tension, while the polymer\ al\o 
have a high surface tension. For ;I ctating 
to flow over a substrate, the coating ~nateri- 
al must have a lower aurll~cc tcnsion than 
the substrate. 

According to Mr. Vash. Uyk Chemic 
investigated the surfacc tcnsion phcno~n- 
enon and found that a s u r t ~ c c  tcn\ion curvc 
can better describe how a Ilow ant1 Icvcling 
additive will work. Flow ;~nd loveling can 
be predicted to somc extent hy checking 
the surfacc tcn\ion curvc l'or ;I spccilic sy\- 
tcm. 

In conclusion. Mr. Va\h tliscusscil the 
thrcc diffcrcnt silicone types that can he 
used to convert a pigment Iloat to ;I Ilootl. 
They arc polydinmcthyl silox;lncs. poly- 
methyl phcnyl siloxi~ncs. ;inti silox:~nc 
chains w ~ t h  pcntlant groups othcr than 
methyls or phcnyla. 

UI( . IIAUII MAIN.I .  .Y(,(,ri,/i~rv 

WESTERN NEW YORK .... DEC. 
"High Solids" 

Treasurer Gcrald F. Iv;~ncic. of I'r;~tt W 
Lambcrt, Inc.. rcportctl that ;I 9 100 \chol- 
arship fund don;lt~on had heen rcccivctl 
from Esscx Specialty Protluct\. J;l~nc\- 
town. NY. 

Richard M. Benton, of NL Chemicals. 
Buffalo. NY, presented a talk on "C~r ) s -  
IN<; .1-111.: GAP WI-1-11 HI(;II SOI.II>S."  

Mr. Benton discussed the formulation of 
high solids rcsins in bake and air-dry coat- 
ings that mcct current EPA regulation\. 
Attention was given to the dilfcrcncc be- 
tween calculated and detcrnmincd VOCs of 
bake systems ant1 how VOC was related to 
transfer eflicicncy in spray application\ 
and paint resistivity. 

In conclusion. Mr. Benton presented 
data on new high solids rcsins and li~rmu- 
lating techniques that meet upcoming low- 
er VOC rcquirc~ncnr in bake i~nd air-dry 
application\. 

MARKO K. MAIIKOI.I. S t , t . r~ I i~ r j  

-- - 

CLASSIFIED 
ADVERTISING 

CHEMIST 
Midwc\t Fortune 5(N) company is seeking 
bench chemist with 5 + year\ cxpcricnce in 
latex paint tr;~dc s:~lc\ system\. Uc\pon\i- 
hilities to include latex paint li)rmulating. 
resting, new vehicle tlcvelopnmcnt and tcch- 
nical services. Scntl rcsunmc and \al;~ry rc- 
quire~ncnts to: 

JCI' 
Uox 850 

1315 Willnut St. 
Phili~delphia. PA 10107 

Equ;il Opportunity Employer 

PAINT CHEMIST 
New England hasctl ~(lrporittion ha\ u rc- 
search ;mtl tlcvclop~~lc~mt po\ition ov;~ilahlc 
for a tlcprcctl paint chemist. Work rclatcd 
to adtlitivcs :inti cxtcnrlcr pig~ncnt\ lor 
coi~tings. with c~iipll;~\i\ on Trade S;llc\ 
Coatings and latex pilint\. SOIIIC tcch11ic;ll 
service involvctl to h;~ndlc cu\ton)cr inqu~r-  
ies ant1 p roh lc~~i \ .  S:ll;lry comllicn\uratc 
w ~ t h  cxpcricncc. Co~nplctc hcnclit pi~ck- 
age. 

Scntl rc\u~nc will1 lull p;~rticular\ to: 

N. J .  Scullcy 
Pcr\onncl Manager 

K. 'I.. Vnndcrhilt Conipnny. Inc. 
30 Winlicltl Street. P.O.  130% 5150 

Norw;rlk. CI' OOX50 
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5500 ENTRIES. 4500 TERMS. 
73 CATEGORIES. 600 REFERENCES. 

632 PAGES ( 6 x 9 )  CASE BOUND. 

Name 

T i t l e  

Company 

Address $30-Federation Member 
ciy a s u r e  $50-Non-Member 
Country Mai l  Code 

Payment Enclosed Bi l l  M e  
TERMS Pre a ~ d  Panage & Handlin included 

OF ORDER ) Tok'b~d-Portage & han8ingcharger will h added. 

Allrhrcb nwl kpoynblr on a U.S. Bank 

Pennsylvania rcsidcnts please add 6% sales n x  

Signed Dare 

1/87 
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Revised and updated edition of this manual (previously titled "Exposure Standards Manual") has been 
compiled in conjunction with the American Society for Testing and Materials, and includes definition, 
description, and photographic standards for each of the following defects: Adhesion; Blistering; Chalk- 
ing; Checking; Cracking: Erosion; Filiform Corrosion; Flaking; Mildew; Print; Rust; Traffic Paint Abra- 
sion and Chipping. 

Also included is reference ~nforrnation on supplementary standards, along with sample record sheets 
for compiling exposure data. 

Bound in handsome 1 0  * 11 'h" 8 1 '/Z" three-ring, vinyl-covered binder which readily accommodates 
additional material as it is developed. 

Complete manual.. .$90 (includes shipping charges)' 
Individual Standards.. .$3 each, plus $3 for each photograph. 

Record Sheets (pad of 100 sheets). . .$3.50 

Please make all checks payable in U.S. funds. 
*Pennsylvania residents add 6% sales tax. 

Send orders to: Federation of Societies for Coatings Technclogy 
131 5 Walnut St., Suite 832, Philadelphia, PA 191 07 
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Cleveland 
(Apr. 21)-"HlGH SOLIDS COATINGS"- 

S. Peter Pappas, North Dakota State Uni- 
versity. 

(May 19fiS1.ous~s' NIGIS~. "ARTCON- 
SERVATION ANI) AUTHENT~C.ATION"-F~~~ 
Hollendoner. 

Golden Gate 
(May I 8)-"ADVANTAGES OF PREDIS- 

PERSED POLYETHYI.ENES AND WAXES IN 

HIGH PERFORMANCE COATINCS"-E~~O 
Cohen, Daniel Products Co. 

Houston 

(May ~ ~ - ~ ~ ) - S P K I N C  TECHNICAI. SYM- 
POSIUM. "WATER RRI)UCIRI.ECOATINOS"- 
Richard Johnson. Cargill, Inc. 

Los Angeles 
(May ~~)--"ADVANTACES Ob PREDIS- 

PERSED POLYETIIYLENES AND WAXES IN 

HIGII P E ~ ~ ~ ~ ~ ~ ~ ~ ~  COATINCS"-E~~~ 
Cohen, Daniel Products Co. 

New York 

(May I~)-PAS~-PRI~SI~EW~S' NIGIIT. 
PAVAC AWARDS PRESENTATION. 

Northwestern 

(May  COLOR SAMPI.IN(; I : ~ R  TIIE 

PAINT INDUSTRY"-DO~~I~  S. Woclfel. 
ColwclVGeneral, Inc. and L L P ~ ~ r ~ ~ ~ ~ ~ ~ ( i "  
--Chuck Gallagher, Valspar Corp. 

Pacific Northwest 
Portland, Seattle, and 
Vancouver Sections 

(May 19-21 )-"AI)VAN I ~(i1.s 01, 

PRE~~ISI~I..RS~.I)P~I.YI.:I IIYI.I:NI.S AN]) WAXI.~ 
IN HI(;II PI:KI;~KMAN(.I: C ~ A I  l~(is"-EliO 
Cohcn. Daniel Products Co. 

Philadelphia 
(May I~)-"EIWXY MASTIC. C'OA.I- 

IN(;s"-Orville E. Brown. M.A. Rrudcr& 
Sons. Inc. 

(June 5)-ANNIIAI. GOI.I: OLll.lN(i 

Piedmont 
(May ~~)-"CIIKI<I:N.I.[)I\I'I K \ I ~ N  Mt1.1.- 

IN(; MI..~IIOI)"-A~I~~~I~ S~:it~ii;~ry. Prc~iiicr 
Mill Corp. 

(June  AN INII<~I)LI(~~IIOX III AI,- 
I'I:AKAN(.I: i \ ~ ~ l . ~ s l \ " - R i ~ ~ l i I T d  W. Har- 
old. Huntcr Asociatcs Lahorntory. Inc. 

Pittsburgh 

(May 4 ) - " I ~ - S l o l < l .  COMI'I~II.K 
M ~ . l ~ < ~ l l l ~ ( ; " - ~ ) t ~ ~ i \  ~)cl~lp\cy. COlOr 
Corp. of Americ;l. 

Rocky Mountain 
(May I ~)-"AI)vANTA(;I:s 01. PKI:I>IS- 

IPI~RSI~D POI.YI~.I.IIYI.I:NI:S ANT) WAXI:S IN 

Hl(;ll PI:I<I.~RMAN(.I: COATIN(~S"-E~~O 
Cohen. Danicl Products Co. 

St. Louis 

(Apr. 21 )-MANLII.A(..~IIKIN(I SI:MINAR. 
(May I ~)-EI.I.C,TION 01. OI.~I(.I;I<S. 
(June 12. I~)-JOINT MI:I:TIN(; WITII 

KANSAS CIWY SOC.II.:I Y .  

Paints, Coatings and Inks 
Whatever your need 
R & D, Production & Product Evaluation, Failure Analysis, 
Specification Testing. . . 
We provide the following professional technical services: 

Product Development 

New product development and 
existing product enhancement 
to help increase your market 
penetration. 

Production Improvement 

Solve your problems to 
increase your profitability 

Failure Analysis 

Investigate the cause of failure 
with the assistance of a wide 
range of instrumentation. 

Rapid Turnaround Quality 

Meeting your expectation is our priority. Projects are carried out by 
technical professionals using 

Business Integrity state-of-the-art equ~pment. 

All work is performed in strict confidence. 
All new technology is assigned to the client. 

Complementary Capabilities 

Laboratories specializing in adhesives, 
sealants and polymer chemistry. 

For an initial, no  obligation consultation, 
please contact: 
Dr. John Flack 

Ontario Research Foundation 
Sheridan Park Research Community 
Mississauga, Ontario L5K 183 

Telephone (41 6) 82241 11 
or 1-800-268-5390 (in Canada only) 

I 
Canada's Largest Independent Contract Research Organization ONTARIORESEARCH 

FOUNDATION 

Journal of Coatings Technology 



BIRMINGHAM 

A,.ll,.l, 

OWI.NS. RAI.I'H W.-I: M.S. ( i r i l ~ n  (UK) I td . .  
Stafford 

POI II.K. I~AVIII J.-Holdcn Surlirc Co;ltinp\. 
Birmingham. 

C-D-I-C 

AIIKIW. DON P.-Dayton P;lint Kr Ctg\.. 
Deylon, OH. 

BI.A'IIKI.NSHII'. Jl.1 ~ K I  ~ -Chc l~~ ica l  Milrkctil~g 
Scrvlce. Cincinnilli. OH. 

BKAK~I.. N.  B K A I I I O K I ~ ~ ~ ~ ~ ~  Indu\trisl Ctgs.. 
Indianapolls, IN. 

CAI-11.1.1 . JI.F~KI Y M.-Hannn Chemical CIS\., 
Colurnhu\. OH. 

DI.I'~\(,HI.K. ANI)HI W K.-Hal~liil Chcli~ical 
C t p  . Colulnhus. 

Koctl. JAM] K.-Ashland Chcl~i lcal Co.. 
Dublin. OH. 

KKISII.~. CHAKI.I s L.-l>aytot~ Paint Kr Ctg\.. 
Dayton 

MANX.  K11 HAKI) E.-Yenkin-Majc*tic 1';1i1it 
Co.. Ck~lumhu*. 

MAL:KI.K, HII.IIAKI) E.-Han~ilton Fixture. 
Hanilltl~n. OH. 

MI:I.NYK. TIIOMA\ J.-Lilly Indu\lriill Ctg*.. 
Indlenap~~lis. 

PI..\\I.. 1<1 wool) E.-Pant Alncrica CII.. 
Dayton 

PKI~ I:. RIIIJI K.I N.-Ashland Chenilc~ll Co . 
Ccrlu~i~hu\. 

RI:AVI.K. 11~11- I:.-Hillina Che111ic;ll Ctg\., 
C<~lul~~bus. 

WII.I.HIII:. JOIIN A,-H;lnna Chcniic;~l Ctp\.. 
Columhu*. 

GLIIIIII(.I I. 111 NI\I K.-CiAI; Corp., C1ncinn;lti. 
OH. 

GI NI)I.A(.H. EIII~I.NI. C.-Maroon Chcli~lc;~l 
Group. Cincinn;lti. 

In<-KSON. J<)s~:l~l~-Mar\)on Chciiiical (iroup. 
Wr~rthlnglon. OH. 

MO(IKI-. PA~II. H.-Morton ThioLol Inc.. 
Clncinnilti 

SCH*~II.III:KS, JAMI.S J.--K.A. Pendlct1111 Co.. 
Inc.. Cincinnati. 

DALLAS 

1 o ~ t \ .  ANNI I 11. V.-UII~O~ Carhidc Corp.  
Garland. TX 

Ktss1. t~.  W.W -Union Carhidc Corp . 
Garland. 

S<.HMII~I. Dl I AUKA I..-Union Carbide Corp. 
Garl;lnd. 

HOUSTON 

DI.IIISCH. THOMAS E.-PPG Industries. Inc.. 
Houston. TX. 

MOKTON. TAMAKA L.-Pacific Anchor Chemi- 
cal Corp.. Houston. TX. 

NEW ENGLAND 

Ac.rivc 

CKAI I -I:AI.I.CIN. KAKI.N R.-Sanncor Industrics, 
La)min\ler. M A .  

Cnossv. JOHN F.-Sterling-Clark Lurlon. 
Millden. MA. 

Hn1.1.. RI~IIAKI> K.-'Technical Ctgs. Lab.. Inc.. 
Avon. CT. 

MA.IKONI. GAMY M.-Whittakcr Coatings, 
Chialpec. MA.  

MICHAI.II)I.S, R A S K ~ V A S  M.-Sanncor 
Industries. Lcotiiin\ter. 

MONIVIII:. M A K K  A,-Sanncor Industries. 
Leorninster. 

WHI.I.I I.K. SANIIKA J.-Whittakcr Coating,, 
Chicopcc. 

A.\sn~~iorc 

FI:KKI. ROIII:KI J.-Day-Gio ColoriNalco. 
Cranston. KI. 

SHI.I.IION. KAKI:N S.-Johnwn Wax, 
Praminphani. MA. 

S.l.11 t. WI.NI)Y I..-Color Corp. of America. 
Sicklcrvillc. NJ. 

WAI st+. JOIIN 1.-The Trucsdale Co . Brlghton. 
MA. 

/ ~ ~ / I I ~ ~ ( I ~ o ~ / . Y ! I I ( / ~ ~ I I ~  

AMKISII. DAVI-University o f  LDWCII, Lowell, 
MA.  

EI.AYAI~I-K~IMAI.. P ~ ~ n ~ l ~ ~ - U n i v c r s i r y  of 
Lowell, Lowell. 

NEW YORK 

A1~1iw 

FISC~IMAN. B l : ~ ~ ~ ~ l > - A r r n s t r o n g  Paint. 
Brooklyn. NY. 

TKAVION. AKIHIIK A,-Hempel Coatings Inc.. 
Wellington. NJ. 

Asso<.rar~ 

KI:NNY. WII.I.IAM L.-Metro Oil dt Chcmical 
Corp.. Ridgclield, NJ. 

WOIII)(.OCK, DAVII) S.4cc identa i  Chemicals. 
Verona, NJ. 

NORTHWESTERN 

Art i t r  

CLARK. J ~ R K Y  W.-Valspar Corp., 
Minneapolis. MN. 

M~I .VANY, FKLDKICK S.-Valspar Corp., 
Minneapolis. 

Assor.iutc 

AAMODT. JAN T.-Ashland Chemical Co., 
Blaine, MN. 

BROWN. KLVIN 6.-Worum Chemical Co., 
St. Paul, MN. 

FULTON. ROHER.I. C.-Superwood Corp.. 
Duluth, MN. 

PIEDMONT 

Ac~I'vP 

Dnvlu, ROHLKT A.-Histrand Chemical\, Inc., 
Lenoir, NC. 

GILLLY. THOMAS Ltib.-John Boylc & Co. Inc., 
Statesvillc. NC. 

OLHO~T, GARY V.-Union Carbide Corp.. Cary. 
NC. 

SAY. TEKKY E.-Walsh Chcmical Corp., 
Gastonia, NC. 

Associarr 

HICKLY. P Y ~ L K  A.-Dow Chcmlcal USA, 
Charlotte, NC. 

MCDONALD, PA.IRICK J.-Rcichhold Chemicals, 
Charlotte. 

PITTSBURGH 

FRISHO~, BAKKY L.-Watson Standard Co., 
Pittsburgh. PA. 

GOGAI.. W~i~.~n~-Valspar  Corp.. Pittsburgh. 
MCCOLIKT, ROHCKT S.-Watson Svandard Co.. 

Pittsburgh 
 MOOR^;, K ~ A R A N  A,, JK.-wal~~n Standard Co. 

Pittsburgh. 
R~RIJ, DC.AN 0.-Watson Standard Co., 

Pittsburgh. 
Scorr. MICHAI:~. A,-Watson Standard Co., 

Pittsburgh. 
ZFIIIAK. CLINTON S.-Watson Standard Co.. 

Hawick, PA. 

Arsociutc 

WILSON. JAMIS D.--CasChem Inc.. Fairfield. 
OH. 

AFFILIATED 

Sv. JERKY G(G lohesco  Inc.. Quezon City, 
Philippines. 
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ORDER FORM

The NEW Federation Series on Coatings Technology

Quantity

-Radiation Cured Coatings
byJR. Costanz{~ A.P. Silveri,
andJA. Vona

_Film Formation
by Dr. Zeno W Wicks, jr.

Introduction to
_Polymers and Resins

byjoseph W Prane

_Solvents
by William H. Ellis

_ Coil Coatings
byj oseph E Gaske

Corrosion Protection
_by Coatings

by Zeno W Wicks, jt:

$5.00 each

AVAILABLE IN THE U.K. FROM :

Birmingham Paint, Varnish and Lacquer Club

clo Mr. Ray Tennant, Carrs Paints Limited , Westminster Works, Alvechurch Rd.
Birmingham B31 3PG, England

PLEASE MAKE ALL CHECKS PAYABLE IN U.S. FUNDS
Federation of Societies for Coatings Technology • 1315 Walnut Street, Philadelphia, PA 19107

Pennsylvania residents please add 6% sales tax

Name _

Company _

Address _

City State _ Zip _



Ronald (;. Spitxer has hccn pl-o~iiotccl 
to Nat~onal Account\ M;~n;~ger I r r  Co\;~n 
Chem~c;~ l  Corp.. (';~rlsraJt. NJ. Mr .  
Spit~cr. who jo~netl C'o\an in 1006. most 
recently \crvcd a\ Kcg~on;~l S;~lcr Mani~fcr 
for the c;i\tcrn and \outhwcstcr~i IJ.S tic I\ 
a mcmhcr of  the B;~lti~iiorc. New Yorl. 
and Southern Soc~etlcs. 

K.J. (Boh) Willis, a long-ti~ric Icadcr 
and mcrnhcr of the Oil ant1 Colour Chcm- 
~sts' Association Au\tral~a, rctirctl in 
March. Mr. Will i\ was ;i\soci;~tcd with 
Hard~c Trading Limited and Jam\  H;lrtlic 
Industries. Sydney. Australi;~. lor many 
years. 

PP(I Inilustric\. Inc.. I'itt\ht~ryIi. ['A, 
ann~runcctl that .loseph Cah ro  :~ntl Pari- 
tush M .  Chakrah21rti hove hccn na~iictl 
Vice-I'rc\tdcnt\ 111 the ('hc~liicnl\ (iroup. 
Mr. Cakiro will he ~nvolvcil 111 clilor-;1lLa11 
and dcrivat~vc\. wh~ lc  Dr. Chakraharr~ w ~ l l  
work in rc\carch ant1 dcvclop~iicnt. 

Al\o. Howard I. Koe ha\ hcoi n:r~licd to 
the new po\l of  (icncral Man;~gcr. Sc~rli~c- 
tan(\. in the Chc~llical (;r(iop. I le wil l have 
overall rc\pon\ihil~ty lirr 1'1'(;'\ \url~ctants 
husinc\\e\. 

In ;tdditlon. Neil H. Frick ha\ hccn ;~p- 
pointed Vice-Prcjidcnt. Kc\c;~rcli ;~ntl I)c- 
velopnicnt. lor tlic ( '~ i ;~t~ng\ ;~ntl Kc \~n\  
Group. I l c  wil l tlircct the group'\ technical 
et'fortj on ;I gloh;~l h;~si\ 

The Kc\carch and I)cvelop~iicnt Center. 
Coatings and Kcsin\ 1)ivision. All i\on 
Park. PA. has annoi~nccd the ;rppointmcnts 
of Donald W. Boyd 111 Senior Kcscnrch 
Chcmi\t and Br i j  N. Sharma to Scnior 
Development Cheniist. Dr. Boytl 1s ;I ~ i i e~ i i -  
ber of the Pittsburgh Soc~ety and currently 
serve\ a\ 115 Educational Comni~ttcc Chair- 
man. Mr. Sharma is also a ~i ic~l ihcr 01' the 
Pitt\hurgh Society. 

Raymond E. Barnes ha\ hccn nclnictl 
Qual~ty A\\ur;~ncc M;III;I~c~. I'ig~iients. lirr 
the Color Ilivision. I.crro Corp.. Clcvc- 
land. OH. He w ~ l l  he rc\ptrn\ihlc lirr qu;~l- 
~ l y  auurancc ;It Pcrro [iig~ilent opcr:~tion\ 
In Clevcl;~nd ;~nd l'occoii, (;A. 

In addition. .lames R. (;ettys h;~\ hccn 
named Ciencral M;~n;~ger. Pignicnts. for the 
Color I)ivision. I i c  w ~ l l  he rcspon\~hle f~rr  
manufacturing and niarkct~ng act~vitics 01. 
pigment operation\ in Clcvcl i~nd and 
Toccoa. Mr. Gctlys prcviou\ly served as 
General Manager for gla\s colors. 

R.G. Spitzer J. Yuster 

.lane Yuster has hccn named to the new 
~)o\itiori of  I)~vision 1)irector lirr Hioc~des 
;it Troy Chemical Corp.. Newark. NJ. 
Miss Yustcr is ;I menibcr o i  the New York 
Society. Also nanicd to a new post was 
Kohert 1'. Maher, 1)ivision Dircctor for 
Adtlilivcs. They w ~ l l  he responsible for 
product ilcvclopment. nianufi~cturing. and 
marketing. 

In addition. Edward J. Capasso has 
hcen n;rnicd Director of  Environmental and 
Kcgul;itory Allairs. ;~ssuming the former 
dutic\ of Miss Yustcr. He will handle 
supervision o i  regul;~tory co~npliancc in 
I:~heling ;~nd safety rcco~nmendations and 
lirr products c(1vcrct1 hy local. rt;ltc, and 
federal regulation\. 

1)ave I , .  Peterson of Eigcr Mach~ncry. 
Inc.. Hcn\cnvillc. IL. has heen appointed 
Vice-Prc\idcnt, Selcs and Marketing. Mr.  
I'ctcrson ha\ hccn with Eiger since 19x3 
;~ntl most recently servctl ;IS N;itional Sales 
M;~nagcr. Hc is a mcmhcr of  the Chicago 
Society. 

1,ee Bower has hccn namcd Uus~nc\\ 
M;in;~gcr. Epoxy Curing Agent Protluct 
Group. of Sylvachcnl Corp.. Pan;lma City. 
FL. a suh\idiary of  thc Arizonii Chemical 
Co. 

In  a scric\ 01. manafcrial chanfes, the 
fol lowing pro~not ions have hcen an- 
nouncctl hy Dilvis Paint Co.. Kansas C~ ty .  
MO: Steve Bussjaeger-Vice-President. 
Technical 1)ivlsion: 1)aniel Hawthorne- 
Vice-Prcsitlcnt. Stores Divir~on: Sandy 
HaskinsVice-President. Industrial Divi- 
sion: ant1 Kevin Osthy-Vice-President. 
I>calcr S;ilc\ Operation. Mr. Bus:jaegcr 
was Vice-Prc\idcnt of the Kansas City So- 
ciety in 19x6 

W.L. Franzen J.L. Hamner 

The CIBA-GEIGY Corp.. Hawthorne, 
NY, has announced the iollowing appoint- 
ments in their Plastics Department: Wayne 
I,. Franzen-M~dwest Rcgional Sales 
Manager: James I,. Hamner-Southwest 
Technical Representative: and Lee Han- 
son-Southeat Technical Representative. 

Mr.  Fran/.cn is a member of  the Clcve- 
land Society and Mr. Hamner is a member 
of the Rocky Mountain Society. 

Mi l ton C. Kintzley has joined Horizon 
Chem~cal, a division of A.E. Spaley Mfg. 
Co.. Dccatur. IL.. as Technical Sales Man- 
ager, wood products. Mr.  Kintzley will 
control the sales of  STA-MEWo methyl 
glucosidc and other products used as resin 
modifier5 for plywood and particle board 
production. 

Union Carhide Corp. '~ Emulsion Sys- 
tems Group. Cary. NC. has announced the 
promotion of  Judith R. McCourt to Ac- 
count Representative In the western sales 
region. She will continuc to handle latex 
sales to the paint and coatings and building 
products industries. Ms. McCourt is a 
~nc~nhcr of  the Los Angeles Society. 

Kurfees Coatings, Inc., Lou~sville, KY, 
has promoted John Ballard to Director o f  
Research Mr. Ballard, who jotned Kurfees 
In 1967, 1s a member o f  the Loulsv~lle 
Soc~ety. He is Chaman of the FSCT Paint 
Industries' Show Commttteqand serves on 
the 1987 Annual Meeting Program, and 
Manlello Lecture Comm~ttees. 
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Witeo Corp., New York, NY, has an- 
nounced the promotions o f  M a r k  P. 
Wilson to Purchasing Agent and Susan B. 
Etterbeek to Senior Buyer in the Corpo- 
rate Purchasing Dept. Mr. Wilson formerly 
was a Senior Buyer for the company. Ms. 
Etterbeek most recently was a Buyer for 
chemicals and other raw materials. 

The Silanes and Silicones Group, Dyna- 
mit Nobel Chemicals, has named Gerald 
L. Lanon  Manager, Research Products. 
He will serve as technical liaison with cus- 
tomers at the R&D level and oversee devel- 
opment of  new silanes and silicon com- 
pounds for use by research scientists. Dr. 
Larson was formerly a professor of  chemis- 
try at the University of  Puerto Rico. 

David M. Setzer has been promoted to 
the newly-created position of Vice-Presi- 
dent, Commercial Development at The 
McCloskey Corp., Wayne, PA. He will be 
responsible for acquisitions and mergers, 
technology licensing, joint ventures, and 
strategic planning for the Specialty Poly- 
mers Division. 

Mr. Setzer, who joined The McCloskey 
Corp. in 1981, previously was Vice-Presi- 
dent, Materials Management. 

John Dit tmar has joined the Hitox 
Corp. of  America, Corpus Christi. TX, as 
Technical Services Manager. Mr. Dittmar 
has over 30 years experience in the indus- 
try and formerly was with TPI Industries. 
He is a member of  the Houston Society. 

Devoe Marine Coatings Co., Louisville, 
KY, a division of  Grow Gmup, Inc., pro- 
moted Carlos Lopes to Tech Services 
Manager for the East Coast. He will be 
responsible for the assignment of  tech ser- 
vice personnel, coordination of the Rah- 
way, NJ warehouse, and provide technical 
information support to district managers 
and salesmen. Mr.  Lopes started with De- 
voe in 1968 and most recently was a Tech 
Service Representative. 

The Jordan Chemical Co., Folcroft. PA. 
a subsidiary of  PPG Industries. Inc., has 
announced the appointment of  Will iam 
Allison as Manager o f  Applications R&D. 
Mr. Jordan will apply his experience in the 
cosmetic, personal care, and household 
industries to Jordan's line of  chemical 
specialties. 

The Midland Division of  the Dexter 
Corp., Waukcgan. IL, has promoted Rog- 
er Hoch to Devclopmcnt Associate in the 
Packaging Group. Mr. Hoch joined Mid- 
land in 1976 and has contributed to their 
packaging coatings. He is a member of thc 
Chicago Society. 

The American Society for Testing 
Materials (ASTM). Philadelphia. PA. has 
elected a ncw Chairman, Vice-Chairman. 
Treasurer, and six Directorb to thc 10x7 
ASTM Board of Directors. 

Robert Baboian. Elcctrochcmic;~l and 
Corrosion Laboratory. Texas Instruments. 
Inc., wil l serve a one-year tcrni as Chair- 
man of the Board. David M. (;reason. 
retired, wil l scrvc a two-year tcrln as Vicc- 
Chairman. Albert J. Bartosic. Rohm untl 
Haas Co.. has been clcctcd Trcilsurcr. 

The six new directors, who will scrvc 
thrce year terms. arc: Richard H. Brown. 
Division of Surgical Research. St. L.uke's 
Hospital. Clcvcland. OH: Rebecca Arnold 
Cohen, Regulatory Altcrn~~tivcs Ikvclop- 
mcnt Corp.. Washington. D.C.: Emery 
Farkas. Construction Products Division. 
W.K. Grace & Co., Cambridge. MA: Ray- 
mond G .  Kammer. National Bureau o l  
Standards. Gaithcrsburg. MD: Eberhard 
L. Schuerer, Mcrallurgical Serviccs. U.S. 
Steel Corp.. Pittsburgh. PA; ant1 I'aul A. 
Stringer. National Kcscarch Council. Otta- 
wa, Canada. 

Will iam R. Rooth and Henry Hoald- 
ridge I 1  are new Sales Reprcscntativcs li)r 
Chcmcentral Corp.. Chicago. 11.. Mr.  
Rooth. who ,joined Chc~iiccntral in 19x6, 
has prior expcricnce in oil field cquip~ncnt 
sales. Mr.  Hoaldridgc. f o r~~~e r l y  ;I hales 
reprcscntativc in the oil industry. wil l he 
based in Dallas. 

Charles Noonan has joined Reliable 
Coatings. Inc.. Jackson, TN, as Technical 
Director and Operations Manager of  its 
Powder Coatings Division. He will oversee 
the research. devclopmcnt, and manufac- 
turc of  powder coatings for the thin film 
decorative. electrical. and functional mar- 
kets. Mr.  Noonan joins Reliable Coatings 
with 20 years of  experience in the powder 
coatings industry. 

Obituary 

Fred W. Strom, rctircd owner and 
President of  Ti-Krotnatic Paints. Inc.. St. 
Paul. MN. dicd Deccmbcr 27. 1986. He 
was 80. 

Mr. Stronl founded Ti-Kromatic Paints 
in 1048 after having wclrkctl in the paint 
industry with the Spccd-0-Lay Corp. and 
the Farmers Union. He was an Active 
member and a Past-President of  the North- 
wcstcrn Socicty. 

He is survivctl by ;I tloughtcr. Nancy 
Soles. thrce sons. 'Scrry. Philip. and Jack. 
and livc grandchildren. 

Anthony Skett, a Paht-Prcsidcnt of the 
New York Socicty, died on January I .  He 
was associated with thc l i~rmcr Socony 
Paint Products Co. 

Mr. Skctt was a Socicty Honorary Mcm- 
her. Technical Committee Chairman in 
1966-67. and received the Society's Koy 
H. Kicnlc Awilrd in 1900. 

Edward C. Schulte, rctircd 'Technical 
Director of the C(~ating ant1 Kc\ins Group. 
the Glidtlcn Co.. dicd Fchruary I. Hc was 
XS. 

Mr. Schultcjoincil Ciliildcn in 19331 as ;I 
klint Chemist in the grinding dcpartmcnt. 
He is crcditcil with cst;rhlishing Gliildcn'\ 
R&l) organization. His rc\cnrch ant1 Ictld- 
crship rcsultcd in the dcvclopnlcnt 111 the 
lirst water-b;~\ctl interior ant1 exterior latex 
p;~int. Sprcil Satln, which (ilitldcn intro- 
tlucctl in 194X. 

Mr. Schultc is ;I Pi~st-Prcbidcnt (11' the 
Clcvcl;~nil Socicty. 

Hc is survived by his w ik .  Ruth. two 
sons. the Kcv. ti lweril H. ;lnd Roger K.. 
livc grundchililrcn. :~nd ;I \istcr. 

I.awrence K. Scott, l i)r~llcr Vice-Prcbi- 
dent o l  tcchnic;ll atl~ninistr;~ti(~n at Ccla- 
nest Coatings Co.. d~et l  in Scptc~nhcr of  
IOX6. He w;ls XO ycilrs oltl. 
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Kent State Univ. Features Coatings Short Courses 
Kent State Un~vcrsity will sponsor three ings, polyurethane coatings chcmistry. and lated to the dispersion of pigments, and 

short courses during the spring spccilically catalysis of  amino resins. resins and latexes in classic solvent and 
designed for industrial technologists and "Adhesion Principles and Practice for water media. Dispersion of fillers, white, 
scientists interested in curc characterization Coatings and Polymer Scientists," May organic, black, and other related synthetic 
and property changes during curc. and fun- 11-15, wil l present the principles of  surface and natural pigments will be reviewed ex- 
damcntalg and applied information related chcmistry related to adhesion. deformation tensively. The program is targeted to bene- 
to the practice of  adhesion and dispersion. and fracture of  clastomeric and glassy ad- tit technical, research, development, and 

"ThermaliMcchanical Properties and hesives and related fracture mechanics, production personnel interested in adhe- 
Cure Characterization of  Coatings and surface preparation, plasma technology, sives, inks, coatings, elastomers, poly- 
Polyniers." Aprll 27-May I. will leature adhesion promoters, surfacc analysis tech- mers, and other related material industries. 
discussions on macromolecular relaxation niques, and tack and autohesion. Details are available from Program 
in amorphous and semicrystalline poly- Academic and industrial scientists wil l Chairman Carl J.  Knauss. Kent State 
mers. cure k~netics. thcrmoactting coat- present "Dispersion of Pigments and Res- Univ., Chemistry Dept., Kent, OH  44242 

ins in Fluid Media," June 1-5. They will (216) 672-2327. 
discuss surface chcmistry and physics re- 

JSCM Conference Celebrates - v- 

60th Anniversary, Oct. 22-23 

The Sixtieth Anniversary Confcrcncc of  
"Resins: A Technology Update" Is Theme 

the Jawan Societv of  Colour Mziterial wil l Of Philadelphia Society Seminar, May 4 
be helh in Tokyo: on October 22-23. 1987. 
The theme of the confercncc will he "Rc- 
cent Progress in Colour Material Science" 
(of paints. coatings, printing inks. etc.). 

Anyone wishing to submit a papcr for 
prescntation or attend the confcrcncc 
should write: Japan Society of  Colour Ma- 
terial. 9-12. 2-chomc. Iwamoto-cho. 
Chiyoda-ku. 'Tokyo 101. Japan. Milnu- 
scripts must be in English. Lectures and 
discussions will bc held in hoth Japanese 
and English. 

The President of  the JSCM is Dr. Kcn- 
jiro Meguro, of  the Science University of  
Tokyo. 

The Philadelphia Society for Coatings 
Technology will sponsor a sem~nar entitled 
"Resins: A Technology Update." on May 
4, at the Philadelphia Airport Inn. The pro- 
grani wil l feature a keynote presentation by 
John A. Gordon, of  Eastern Michigan Uni- 
versity. The seminar will include lectures 
in the areas of high solids, and water dis- 
persible and latex resins technology. A 
special segment will highlight advances in 
urethane technology. 

The prcscntations scheduled are: 
"Water-Borne Resins for Coatings 

Applied to Metal SurPaces"-Richard 
Johnson. of  Cargill Inc. 

"Present and Future Trends in Science and Technology" 
Is Theme of September 1988 FATIPEC Congress in Germany 

"Present ant1 Fu- 
ture 'I'lrnds in Sci- 
cncc i~nt l  'l'cchnol- 
ogy ol'C~,atings ant1 
'l'hcir Coriipounrls" 
wil l he the tlicmc of 
the Scptcnlher I X- 
24, IOXX Congreu 
of FA'I'IPEC (the 
XIXth) in Ai~chcn. 
Gcr~ i iany .  at the 

L. Dulog kur(x'ongi'~'ss Ccnter. 
FA'I'IPtiC is tlic 

Federation of Assoc~clt~ons 01' 'I'cchn~cians 
in the Point. Varnish, Lisqucr, ant1 Print- 
ing Ink Industrica o1'Contincnt;il Europe. It 
if composed of scvcn nic~iihcr iissocii~tions: 
from France. Bclgiu~ii. Hollantl, (;crtii;iny, 
Italy. Switrcrlilnd. and Hunpary. 'l'lic ol'li- 
cia1 languages of FA'I'IPEC' arc Prcncli. 
Ger~iisn. ant1 English. 

Hosts for the meeting will he the Gcr- 
Inan members of  FA'I'IPEC: the Fach- 
gruppe Anstrichstofk und Pigmente in the 
Gcscllachaft Dcutschcr Chcmikcr (Divi- 
aion of Coatings and Pigments in the Ger- 
man Chemical Society). 

The Prcsitlcnt of  FATIPEC (I087 and 
1988) is Prof. Loth;~r Dulog. Director of 
Rc\carch at the Forschungsinstituts for Pig- 
mcntc und Lickc c.V., in Stuttgart. 

Anyone wishing to present a paper at the 
Congrcsa !nust contact Dr .  Dulog. c/o 
Forschungsinstitilt und Lacke e.V.. All- 
mandring 37. D-7000 Stuttgart. Germany. 
The title of papcr and name of author must 
he submitted by Scptcmhcr I, and the ab- 
atnst by Deccmhcr I .  

'I'hcrc will be no cxhihit with the Con- 
gress. Pli~ns arc to feature rescarch laboril- 
torics in the lobhy of the Ccntcr. 

"Latex Technology-Past, Present, 
FutureM-A. Clarke Boyce, of  Naean 
Products Ltd. 

"Determination of  Cure Conditions 
for High Solids Alkyd and Polyester Coat- 
ings by Dynamic Mechanical Analysis 
(DMA)"-Karen K .  Beckmann, of  Reich- 
hold Chemicals, Inc. 

"Comparison of Aliphatic Diisocyan- 
ates"-Richard R. Roeslar, of  Mobay 
Chemical Corp. 

"Water-Based Polyurethanes"-Jim 
Goldsmith. of  Wilmington Chemical Corp. 

For further information concerning the 
seminar, contact: Program Chairman Wil- 
liam J. Fahiny, Sermatech International 
Inc.. 155 S. Limerick Rd.. Limerick, PA 
19468 (215) 948-5100 ext. 329. 

Missouri-Rolla Schedules 
Fall '87 Coatings Courses 

University of  Missouri-Rolla will pre- 
sent four coatings short courses next fall. 
The courses are designed for painting con- 
tractors, nlaintenancc engineers, and coat- 
ings specialists. 

The courses are scheduled as follows: 
"Estimating for Painting Contractors and 
Maintenance Engineersw-September 9- 
11 : 55th Introductory Short Course-"The 
Basic Composition o f  CoatingsM- 
September 2 1-25; 15th Introductory- 
"Paint Formulation"4ctober 19-23; and 
"Conformal Coatingsm-November 4-6. 

For more information on these courses. 
contact the Coatings and Polymer Science 
Program, Dcpt. of  Chemistry, Univcrsity 
of  Missouri-Rolla, Rolla. M O  65401- 
0249. 
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Aqueous Dispersions 
A new line of  aqueous organic pigment 

dispersions for use in aqueous printing 
inks, coatings, textile inks, rubber, and la- 
tex are highlighted in a recently released 
product bulletin. The dispersions are avail- 
able in units ranging from five-gallon pails 
to 2000-pound tote bins. For additional in- 
formation on the Sunspersc@ 6000 disper- 
sions, write Sun Chemical Corp., Disper- 
sions Div., 3922 Bach-Buxton Rd.. 
Amelia. O H  45 102. 

Multi-User Color System 
A multi-user computer color system is 

featured in a recently released product bul- 
letin. The system consists of  an advanced 
spectrophotometer, and computer hardware 
and software for combinatorial color 
matching, batch correction, color quality 
control, formula storage. and other color 
control functions. Write Applied Color 
Systems, Inc.. P.O. Box 5800. Princeton, 
NJ 08543 for morc information on the ACS 
3050. 

Functional Extender 
A synthetic hydrous calcium silicate 

functional extender used to impart hiding 
power and reduce gloss and sheen in inte- 
rior flat emulsion paints is described in a 
four-page brochure. The literature high- 
lights performance characteristics, lists 
general properties, and offers tips for use. 
A copy of the Micro-Celo T-38 brochure 
(FF-169) can be obtained by writing the 
Manville Service Center, 1601 23rd Street. 
Denver, CO 80216. 

Epoxy Resins Hardener 
Information has heen released that de- 

scribes a high performance hardener for 
epoxy resins. The hardener is particularly 
for solvent- and high-temperature resistant 
coatings. I t  is a low viscosity modilicd 
cycloaliphatic polyamine adduct. devel- 
oped especially for coatings applications in 
tank linings, oi l  field piping, refineries. 
and chemical processing plants. A bro- 
chure containing chemical, forniulation. 
and performance data on curved systcnis is 
available from the Plastics Dept.. CIBA- 
GlEGY Corp., 3 Skyline Dr.. Hawthorne. 
N Y  10532. 

Spectrocolorimeters 
An eight-page, full-color brochure 

which provides detailed inforn~ation about 
spectrocolorimcters. used for color and lip- 
pearance measurement, is available. The 
brochure includes pictures and other graph- 
ics, examines the instruments' 0"14S0 opti- 
cal sensors, and covers the standartl and 
optional features. For a copy of the [.ah- 
Scan family brochure. writc Hunter Asso- 
ciates Laboratory. Inc.. 11495 Sunset Hills 
Rd., Reston, VA 22090-5280. 

General Products Guide 
A 24-page general products guide has 

heen published. Outlined in this color bro- 
chure arc: chcmic;~l ~pcci;~ltics. co:itings, 
dyes, industrial adlicsivcs. insulating glass 
sealants, injecta color. laminating i ~ n d  
function;~l adhesives. organic specialty 
chemicals. powdcr coatings. radiation cur- 
able products. speciiilty polymers. tcxtilcs, 
and color dispersions. For copies. write 
Morton Che~nical 1)iv.. 333 W. Wackcr 
Dr.. Chicitgo. IL 60600- 1292. 

Industrial Meter 
Literature is available on a new industri- 

al meter designed to measure chro~n;~ticity 
and color difference. The Inctcr ~nakes prc- 
cise readings, which ;ire proccsscd by a 
bu~lt- in microconiputcr ;tntl displayed on a 
custom-designed liquid crystal display. For 
more facts on the Minoltn Chrom:~ Mctcr 
CR-200B. write the Minolta Corp.. lodus- 
trial Meter Div.. 101 Williams Ilr.. Ram- 
sey. NJ 07446. 

Water-Borne Copolymer 
A water-borne ;icrylic coprilyn~cr cmul- 

sion for formulating fast air-tlry or li)rcc- 
dry industrial coatings on nictals ant1 pli~s- 
tics is introduced in a protluct bulletin. Thc 
new copolymer i\ supplicd prccoi~lcsccd. 
ready for use as a l i lm fornmcr. It imparts 
adhesion and hardness to the coating. in 
addition to a balance of corrosion. chcmi- 
cal, and block rcsistancc. For \;inlplcs. 
starting point formulations. i ~n i l  tcchnici~l 
information on NcoCryl'", XA-0033. con- 
tact S.T. Knynowck. Technical Marketing 
Manager. Polyvinyl Chemical Intlustrics. 
730 Main St.. Wilmington. M A  01XX7. 

Coatings Products 
A brochure lists morc than 30 products 

for use in coatings ;~pplications. inclutling 
cellulose acetate butyratc esters, plasticiz- 
crs, waxcs. chlorinated polyolclin\, poly- 
mers, glycols, solvent. i ~nd  ;~Icoho!\. For 
a copy of the brochurc (No. C(i-3) "Protl- 
ucts for the Coating\ Intlustry" or ;~tldit~on- 
al inforn~ation, writc Ea\t~n:~n Chcniici~l 
Prtxlucts. Inc.. Coating\ Chemical\. P.O. 
Box 43 I. Kingsport. 'SN 37062 

Wet-Ground Mica 
Literature is available which dctails the 

properties and vnriouh application\ ol  wet- 
ground niici~. The ~nica has a high aspect 
ratio, maximum of delamination. surface 
s~noothncss, and also i ~ t s  as a b;~rricr to 
moisture and gas pcrmei~hility. A copy 01 
the literature on Muscovite Mica can be 
obtained by writing The Me;~rl Corp.. 
Franklin Mineral Products Iliv.. 41 E. 
42nd St.. New York. NY 10017. 

Color and Gloss Standards 
Kcccntly relcasctl litcr;~turc describes a 

v~sual nlastcr sti~ndartls and a new gloss- 
nictcr ninicd at controlling both color and 
gloss of  products and packaging. Write 
Munsell Color. 2441 N. C;~lvcrt St.. Ih l t l -  
more. MI) 21218 li)r atltlitional f;rts. 

Antimicrobial Agent 
Infornution is avi~il:~hlc on ;In i~nti~nicro- 

bial agent that hi15 lcccivctl EPA rcgi\tra- 
lion li)r use its a prcscrvi~tivc in ~nclal- 
working fluids ant1 I;~tcx paints. It i s  
cfl'cctive i~rainrt both gram-po\itivc ant1 
gr;~nl-ncgi~tivc bactcri:~. A tcchnici~l bulle- 
tin h m  Angus Chcmic;~l Co.. 22 1 1 Sand- 
ers Kd.. Northbrook. 11. 00062 ilc\crihc\ 
the physical properties of  Biobnn" (iK. 

Organosilanes Report 
The possibility of increasing thc rcactiv- 

ity of  org:~nosilancs through conlhination 
with organoiiictallic c\tcrs in i~dditivcs for 
highly lillcd thermoset resins h;~s been 
dcmonstratcd in rescurch. Write 1)ynamit 
Nobel Chcn~ ica ls .  Sil:~ncs/Sil iconcs 
Group. 2570 Pearl Buck Kd.. Bristol. PA 
19007 li)r ~non: dctitils. 
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Fluids Systems 
A hulletin that dcscrihcs the ~nipo~-t;~~icc 

of niea\uring elasticity ;~nd vi\co\~ty in prc- 
d~cting the proccsslng ;lnd end-use hch;lv- 
tor of structured Iluid \y\ tc~i i \  ha\ hcc~i 
puhli\hcd. A ca\c \tutly explain\ how vi\- 
cocla\tic properties can he u\ctl to optini~/c 
\pray coating I;)rtiiulati~n\. Write Klico- 
metric\. Marketing 1)cl)t.. Otic l'os\uni- 
tou,n Rd.. P~\cataw;~y. NJ OXX53 for Ap- 
pl~cation Bulletin #'). 

Coupling Agents Study 

A fludy intlic;~tc\ th:~t tn cotiip;~~isc~n to 
nion~)nieric silnnc\, the organic \uh\titu- 
tlon of poly~iicric \il;lnch In compohitc l'or- 
mulation\ ha\ ;I grcntcr cfkct  1111 (lcp~lsition 
or the jilanc. For atlilition;~l ~nio~-~i i ;~t ion. 
wrltc 1)ynalnit Nohcl Clicmical\. Sll;lncs/ 
Silicone\ Group, 2570 Pearl Uuck Kd., 
Bristol, PA lYllO7. 

Elemental Analysis Equipment 

A lijtlng o i  puhlic;~tion\ tl~rcctc~l :I! a 
I~nc of clcmcnt;ll ;~naly\is cquipli~cnt i \  
avail;~hlc. For a co11)plctc li\ting o i  puhll- 
cation\. frcc ol' ~II;II-yc. write H;l;~hc 
8uchlcr In\truments. Inc., 234 S;~dtllc Kiv- 
cr Ktl.. Satldlc Brooh. NJ 07002-(1002. 

Flowable Biocide 
Litcriturc ih ;~vail;~hlc on ;I new liquitl 

forniulation fungicide th;~t h;~\ been regis- 
tercd wtth thc EPA. 'l'hc hioc~<lc. ;I null- 
toxic iodine-h;~scd compou~id tIi;~t inhihit\ 
the grclwth (11. h;~ctcri;~ ;~ntl fungi \pcc~c\ 
and tcrrc\ti;ll alg;lc. is intcnclal ;I\ ;I ~ i i i l -  
dcwc~dc ior latcx p;~i~its. coiit~~lg\. ;ldlic- 
\~VCI. :lntl sealant\. ctc. C'ont;~cl I)n M~tcl i -  
cll Fr~cdiiisn. Ahbolt I.;~h~)~.atoric\, North 
Chicago. 11. 60064 lor ;~( l i l i t~o~i;~l  i ~ ~ f o r ~ i i ; ~ -  
tion or lrce lah tcjting to tlctcr~li i~ie tlic hcst 
conccntr;ltion of An11c;ll" I:lt~w:~hlc lor 
spccilic product ;~ppl~c;~tion\. 

Surfactants Brochure 

A new hrochurc that dc\crihc\ how \i l l- 
Letant\ help pn)tlucc \t;~hlc latex pn)ductr 
at high manuf~~ctur~ng cllicic~tcy is ;ivail- 
able. 'l'hc llter;~turc cli\cu\\c\ the cI1Ife1- 
cncc\ hctwccn \url;~ct;~nts ;~ntl convcntnln- 
a1 an ion~c  \ u r f ; ~ c t ; ~ ~ ~ t \  i l l  c t i i i ~ l s i o ~ ~  
polymsri7;1tion. A Ircc copy of "Incrc:~\i~ig 
Mechanical St;~hility ;~ntl Kc;lctor Yicltl\ 
w ~ r h  1)owlax"' A n ~ o n ~ c  Surl;~ct;lnt\ lor 
Eniul\ion Polynic~-~/;~tio~i Application\" 
i\ avail;lhlc from !)ow C'licn)ic;~l U.S.A.. 
lnquity Scrvicc\/l)owi;~x III'. PO. I3ox 
1206. 1703 Silginaw Kt1 . Mid l i~~ i i l .  M1 
4X640-')Xh) 

Grind Clays Computerized Filling Machine 
Two clays that have a 5 t Hegman tine- 

ness of grind and are dispersable in a wide 
variety of  aqueous and non-aqueous coat- 
ing systems arc the suh,ject of  a technical 
bulletin. Both clays find applications as 
cxtcndcr pigments in paint and ink forniu- 
I:~tion\. For additional infornlation on 
Hydritc"" RH and Hydritc"' PXH. write 
Gcorgi:~ Kaolin Co., Inc.. Combustion En- 
gineering Inc., 2700 U.S. Highway 22 
bast. Un~on. NJ 07083. 

A product bulletin describes a computer- 
ized filling and scaling machine for liquids 
and semi-liquids. The unit fills by volume, 
checks hy weight, and automatically ad- 
justs to compensate for deviations in the 
actual fill weight. I t  is capable of handling 
gasoline, \olvents, oil, chemicals, paints, 
and greases. Additional details on the 
Model 571 are available from C.M. Am- 
brosc Co., 2649 151st Place N.E.. Red- 
niond. WA 98052. 
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Interactive Disks Silicone Additives 
Interactive disks that focus on solving 

problems involving low solvent coating ap- 
plications are the subject of  a technical 
product bulletin. Disks are available for 
powder, solvent resistant epoxy coatings. 
and acid and base resistance. For further 
details on the disks, write the Plastics 
Dept., CIBA-GEIGY Corp., 3 Skyline 
Dr., Hawthorne. NY 10532. 

A new guide for sclccting silicone addi- 
tives for paints, inks. coatings, and atlhc- 
sives is highlighted in literature. l'hc hro- 
churc contains thrcc cc~lor tables that 
summarize the function\, properties, and 
benefits of the additives. To rcccivc the 
Spectrum System sclcction guide, contact 
Dow Coming Corp., Dept. 3371, Midland, 
M I  48686. 

CATOX Catalytic Incineration 
Dedert/Topsqk CATOX catalytic incinerators are extremely effective at remov- 
ing volatile organic compounds from exhaust gases. The CATOX process is 
very reliable and uses a proprietary CK 302 metal oxide catalyst. The catalyst is 
resistant to poisoning by sulfur, chlorine and silicones, and has a guaranteed 
life of 12,000 hours, with 30,000 hour life expected in most applications. 
CATOX plants can be designed for autothermal operation in many cases, and 
can handle varying inlet concentration and flowrate without damage to the 
catalyst or the equipment. Some typical industrial applications for the CATOX 
system include: printing, plastics, tape and coatings manufacturers, phthalic 
anhydride, petrochemical, pharmaceutical, adhesives and production line 
painting operations. 
Dedert Corporation, 20000 Governors Drive, 
Olympia Fields, Illinois 60461 -1074 (31 2) 747-7000. 

High Solids Resins 
Technical literature details a new resin 

that allows the li~rniulation of industrial 
haking linlshca that nicct the new Califor- 
nia requirements (I!' 275 grams per liter 
(2.3 pounds per rallon) VOC. Technical 
inli~rniation and the VOC formula of SCD 
1090 arc available Itom S C k E t n a  Prod- 
ucts, Inc.. P.O. Box 630. Chagrin Falls, 
OH 44022. 

Phenolic Resins 
Litcraturc tlccrihc\ how phenolic rc\in\ 

dcvclopcd for VOC-co~iipli:~nt, high-\()lid\ 
baking coatings for 1ncr;ll linkhiny. Thc 
heat-rcactive phenolic resins arc dc\igncd 
for u\c in phcnolic or epoxy-phenol~c l i ~ r -  
mulations. Further inli)rmation on HKS 
2000 and 20 10. inclutling high-hol~d\ for- 
mulation sugge\tiona, can he obtained 
horn Union Carhidc Corp.. UCAK Coat- 
ings Kcsins. Ilcpt. L44XY. 39 Old Kidgc- 
bury Ktl.. Dt~nhury. Cl' OhX17-0001. 

Clear Coating System 
An org;inlc clcar coat sy\tem l i ~ r  exterior 

application on clear pl;~\tic part\ ha\ re- 
cently hccn introllucetl in litcri~ture. The 
system providc UV \tahility. Ilcnihil~ty. 
wcathcrahility, and i~hrasion and chcmlcal 
rc';istancc. The coilling \ystc~ii ;~ppl~c\ with 
convcntir~n;~l \pray cquipmcnt. Write the 
Hcc Chcnilcal Co., 2700 E. 170th St.. 
I2;ln\inp, I L  0043X Ihr further inl'ormatlon 
on the Lcn\f;lrdl" Sy\rclii. 

Particle Size Analysis 
A new technique lol- tlctcrtni~iing parti- 

cle s i x  t l i+rr ihul i~n ;tnd surk~ce area of 
powtlers hclwecn .01-3000 n~icron\ in tli- 
;imetcr is the suhjcct 01 ;I prcxluct hullct~n. 
The prclccdurc can he ;~pplictl to ~nc~n-po- 
rou\ ant1 pon)u\ parliclcs. h ~ r  niorc I;~ct\. 
write Ha;~kc lluchlcr In \ t r i~ t~~cnt \ .  Inc . 
244 Sad<llc Klvcr Kd.. S;~tldlc Hnx~k. NJ 
07002-000 I . 

Grinding Shaft 
A twin tli\c grintlilig shalt ;~nd I .X liter 

j;lclctctl grincling ch;imhcr arc dct i~~lcd in a 
rcccntly rclc;~sctl procluct hullctin. 'l'hc 
shalt ;~nd cha~nhcr arc 5uit;lhlc l'or u\c w~ th  
all type\ of $1-incling t~ict l~;~.  ~ncludin:' 
\and. glib\\ head\, / i r c o n i u ~ ~ ~  \ilicatc. {ir- 
~IIIIIIIIII oxide. ccr;1111ic. ;IILIII~~I~;I ccr;~li~~c. 
chrome \tcel. \tee1 shot, ant1 \ t ;~~~ i le \ r  \tcel. 
For more inl'ormation, WI-itc I'rcniier bli l l  
Corp.. 2211 1:. ?3rd St., New Yorh. NY 
10010. 
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Alkylamines 
An eight-page booklet on alkylamincs 

and their applications in chemicals, plas- 
tics, elastomers, metals, pctrolcu~n, phar- 
maceuticals. textiles. papcr. coatings, atl- 
hesivcs. and other industries has been 
releacd. The hoc~klcl dcgcrihcr alkyl- 
amines. lists the typical propcrtics of six 
alkylamincs, and user a graph to show va- 
por pressure versus tcmperattlrc. A copy 01' 
"Alkylamines" can be obtained from 
Union Carbide Corp.. Solvents and Coat- 
ings Materials Div.. Dcpt. L44XX. 3') Old 
Ridgehury Rd.. Danbury. Cl' 008 17-OOU I . 

Rheology Measurements 
A system which represent9 a new ap- 

proach to rheology mcasurementr i \  the 
subject of recently releared literature. The 
system enables the uwr to do a variety of 
measurements including: coaxial cylindcr, 
high shear ratc, low shcar ratc. high tem- 
perature, high pressure, low vircosity, end 
dynamic measurcmenls for viscoclastic 
property detcrminntion. For mom inlorma- 
tlon on the RV20, write Hirake Buchlcr 
Instrument\. Inc.. 244 Saddlc River Rd.. 
Saddle Brook. NJ 07662-6001. 

POLYMERIC MATERIALS 
FOR CORROSION CONTROL 

Edited by 
Ray A. Dickie 
F. Louis Floyd 

Published by 
American Chemical Society 
Washington, D.C. (1986) 
IX + 359 pages, $69.95 

Reviewed by 
Raymond Comfort 
Whirlpool Corporation 
Benton Harbor, MI 49022 

This book Po/ytti(,ric, Motc,ricrls/or Cor- 
ro.siotr C'orin.ol (No. 322) is another excel- 
lent collection of papers in the ACS Sym- 
posium Series. The book contains a good 

mix of general and specific topics. It also 
spans the spectrum of interests from basic 
research to methods of interest for the gen- 
eral laboratory. 

The initial paper, "Polymeric Materials 
for Corrosion Control: An Overview," 
serves well as an introduction to the other 
papers presentcd in the hook, which are 
divided into three major categories: Evalu- 
ation of Material Performance, Adhesion 
and Interfacial Aspects of Corrosion Pro- 
tection, and Materials for Corrosion Pro- 
tection. 

Thc addition of chaptcrs such as the one 
on "How Organic Coating Systems Protect 
Against Corrosion" lends continuity to the 
book as well as being instructive. 

This book also gives the reader a look at 
current technology in the area of corrosion 
control and many literature citations enable 
the readcr to further pursue suhjects of in- 
terest. 

This book should serve well as a refer- 
ence to those involved in the study of cor- 
rosion and its control. 

Vbenvou need a 
pigmeiit mender, 
you need GENSTAR. 

CAMEL-WITE%~AMEL-WITE SLURRY.." The industry CAMEL-CARB; A quality extender that's economically 
standard. Exceptionally white, fine particle size, wet-ground priced. Produced from white Calcite. Provides uniform 
product produced from high-grade calcite limestone. low vehicle demand, good color, high brightness. 
CAMEL-TEX: Fine ground general purpose grade of call CAMEL-CAL" &CAMEL-CAL SLLMRNew from Genstar. 
cium carbonate produced from extremely white Calcite. Ultra-fineground calcite limestone with extender efficiency 
Low vehicle demand, rapid dispersibility. and hiding power of precipitated calcium carbonate. 

GENSTAR 
Gi,ilcl.,r Srniii P ro t i~c l i  
Htiril V.i lky Md 71031 
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by Earl Hill 

Solution 
to be 

published in 
May issue 

No. 17 

ACROSS 

5 S- res~stance 
8 Lac Insect host tree 
9 Pan 

11. Test condlt~on 
12 To brush over 
13 Un~que slllca flller 
15 Wh~te (Syn ) 
17. Measure of hardness (Abr ) 
18. Th~n wood strlps 
19 For example (Abr ) 
20 Copy~ng method 
22. F~lm defect, a hole 
24 Polymeric repeat~ng unlt 
26 Spray techn~que, type of cure 
27. Stone, usually decoratwe 
28 Extender (Syn ) 
31 To strarn (Syn ) 
33 Hor~zontal beam (construct~on) 
34. How small ~t IS 

35 Str~ngy effect (Rheol.) 

DOWN 

1. Coil coaters (Abr.) 
2. Surface sheen 
3. Pigment type (Org. chem.) 
4. Silicate mineral, N- 
6. Semi fossil resin 
7. Naval 
8. Circular wood defect 

10. Color lightening 
11. Contains molecules of water (Chem.) 
14. Fine polymeric dispersion 
16. OH radical (Chem.) 
17. Place to dry wood 
18. Flake-like 
19. Incompatible, usually liquids 
21. Thick pigment-resin mixture 
23. To deface with writinglpictures 
25. To set glass, as in a window 
26. Hold on to 
29. Element used to measure unsaturation 
30. Used to apply paint 
32. Preservative chemical oxide (Abr.) 
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Coming Events 

FEDERATION MEETINGS 

For information on FSCTmeetings, contact FSCT, 1315 Walnut St., 
Philadelphia, PA 191 07 (21 5-545-1506). 

(Apr. 29-May 2pCombined Federation Spring Week and Pacif- 
ic Northwest Society Symposium. The Westin Hotel, Seattle, WA. 
FSCT Society Officers Meeting on April 29; FSCT Board of Directors 
Meeting on April 30; Seminar on May 1-2. Concludes with a dinner 
dance on May 2. 

(Oct. 5-7)-65th Annual Meeting and 52nd Paint Industries' 
Show. Convention Center, Dallas, TX. 

(Oct. 19-21)-66th Annual Meeting and 53rd Paint Industries' 
Show. McCormick Place, Chicago, IL. 

(Nov. 8-10)--67th Annual Meeting and 54th Paint Industries' 
Show. Rivergate, New Orleans, LA. 

SPECIAL SOCIETY MEETINGS 

(Apr. 7)-Detroit Society. 12th Annual Focus Conference, Man- 
agement Education Center, Troy, MI. (Bohdan Melnyk, 26727 New- 
port, Warren, Mi 48089). 

(Apr. 7-8)-Chicago Society's Symco '87 "Risky Business: 
Technology of Our Times." Knickers, Des Plaines, IL. (William Fotis, 
The Enterprise Cos., 1191 S. Wheeling Rd., Wheeling, IL 60090). 

(Apr. 20)-Louisville Society Seminar on "Critical Issues on the 
Manufacturing Process" and tour of Ford Motor Co. "Ranger" Truck 
Plant and new $70 Million Paint Shop. (Louis Holzknecht, Devoe 
Marine Coatings, 502-589-9340 ext. 284). 

(Apr. 29-May 2)-Combined Federation Spring Week and Pacif- 
ic Northwest Society Symposium. The Westin Hotel, Seattle, WA. 
April 29-FSCT Society Officers Meeting; April 30-FSCT Board of 
Directors Meeting; PNW Golf; PNW Evening Activities; May 1- 
Seminar; May 2-Seminar continued; PNW Sports Competition; 
Dinner Dance. 

(May 4)-"Resins: A Technology Update." Philadelphia Airport 
Inn. Sponsored by the Philadelphia Society. (William J. Fabiny, Ser- 
matech International Inc., 155 S. Limerick Rd., Limerick, PA 19468). 

(May 27-28)-30th Annual Advances in Coatings Technology 
Conference. NASA's Lewis Research Center, Cleveland, OH. Spon- 
sored by the Cleveland Society. (Sharon Kaffen. The Glidden Co., 
16651 Sprague Rd., Strongsville, OH 44136). 

(June 12-13)Aoint meeting of St. Louis and Kansas City Soci- 
eties. Holiday Inn, Lake of Ozarks. (A.E. Zanardi, Thermal Science, 
Inc., 2200 Cassens Dr.. Fenton, MO 63026). 

(Apr. 13-15)-Southern Society. Annual Meeting. Charleston, 
SC. (Scott McKenzie, Southern Coatings Co., P.O. Box 160, Sumter, 
SC 291 50). 

(Apr. '28-30p~acif ic Northwest Society. Annual Symposium. 
Vancouver. B.C., Canada. (Yvon Poitras, General Paint Corp., 950 
Raymur Ave., Vancouver, B.C., Canada V6A 3L5). 

(Mar. 13-15)-Western Coatings Societies Symposium and 
Show. Disneyland Hotel, Anaheim, CA. (Andy Ellis, NL Industries, 
Inc., 200 N. Berry St., Brea, CA 92621). 

OTHER ORGANIZATIONS 

(Apr. 21-23)--"Coatings Specifiers" course sponsored by KTA- 
Tator, Inc., Pittsburgh, PA. (William Corbett, KTA-Tator, Inc., 115 
Technology Dr., Pittsburgh, PA 15275). 

(Apr. 27-28FAdvances in Polyurethane ElastomerslCoatings 
Sealants and Adhesives" Seminar. Holiday Inn Chicago, Chicago, 
IL. (Lisa Sherk, Program Div., Technomic Publishing Co., 851 New 
Holland Ave., Box 3535, Lancaster, PA 17604). 

(Apr. 27-May 1)-"Thermal/Mechanical Properties and Cure 
Characterization of Coatings and Polymers." Course sponsored by 
Kent State University, Kent, OH. (Carl J. Knauss, Kent State Univer- 
sity, Chemistry Dept., Kent, OH 44242). 

(Apr. 29-30)-1987 Annual Spring Symposium sponsored by 
the Protective Coatings Division of the Canadian Society for Chemis- 
try. The Old Mill, Toronto, Canada, and Le Pavillon, Montreal, Can- 
ada. (Gerry Parsons, MCIC, DeSoto Coatings Ltd., Toronto, or Bert 
Papenburg, MCIC, Canada Colors and Chemicals Ltd., Montreal). 

(Apr. 29-May 1)-"Polymers for Electronic Applications" Course 
sponsored by State University of New York, New Paltz, NY. (Dr. A.V. 
Patsis, Chemistry Dept., State University of New York, New Paltz, 
NY 12561). 

(Apr. 29-May 1)-"26th Annual Marine and Offshore Coatings 
Conference. Sponsored by the National Paint & Coatings Associ- 
ation, New Orleans Hilton Hotel, New Orelans, LA. (Ken Zacharas, 
NPCA, 1500 Rhode Island Ave., N.W., Washington, DC 20005). 

(May 4-6)-"Crosslinked Polymers: Chemistry, Properties and 
Applications" Course sponsored by State University of New York, 
New Paltz, NV. (Dr. A.V. Patsis, Chemistry Dept., State University of 
New York, New Paltz, NY 12561). 

(May 4-8)-"Introduction to Polymer Chemistry." Course spon- 
sored by University of Missouri-Rolla. Rolla, MO. (Michael R. Van De 
Mark, Dept. of Chemistry, University of Missouri-Rolla, Rolla, MO 
65401 -0249). 

(May 6-8)-"High Temperature Polymers: Chemistry, Proper- 
ties and Applications" Course sponsored by State University of New 
York, New Paltz, NY. (Dr. A.V. Patsis, Chemistry Dept., State Univer- 
sity of New York, New Paltz, NY 12561). 
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(May 11-14)-Powder & Bulk Solids ConferenceIExhibition, 
O'Hare Exposition Center, Rosemont, IL. (Show Manager, Powder & 
Bulk Solids ConferencelExhibition, Cahners Exposition Groups, 
1350 E. Touhy Ave., P.O. Box 5060, Des Plaines, IL 60017-5060). 

(May 11-15)-"Adhesion Principles and Practice for Coatings 
and Polymer Scientists." Course sponsored by Kent State Universi- 
ty, Kent, OH. (Carl J. Knauss, Kent State University, Chemistry 
Dept., Kent, OH 44242). 

(May 11 -1 5)-"Physical Testing of Paints and Coatings." 
Course sponsored by University of Missouri-Rolla, Rolla, MO. (Mi- 
chael R. Van De Mark, Dept, of Chemistry, University of M~ssouri- 
Rolla, Rolla, MO 65401-0249). 

(May 12-14)-HAZTECH Canada Exhibition and Conference. 
Toronto lnternational Centre, Mississauga, Ontario. (Beverly Gibson, 
Exhibition Management Company, 6143 S. Willow Dr., Suite 100, 
Englewood, CO 801 11). 

(May 12-14)-"Process Hazards Management" seminar spon- 
sored by the Du Pont Co., Reno, NV. (Du Pont Safety Se~ices, 
Barley Mill Plaza, P19-1104, Wilmington, DE 19898). 

(May 13-15)-"Polymer Blends and Alloys" Course sponsored 
by State University of New York, New Paltz, NY. (Dr. A.V. Patsis, 
Chemistry Dept., State University of New York, New Paltz, NY 
12561). 

(May 18-21)-Surface Coating '87. Chemical Coaters Associ- 
ation. Milwaukee, WI. (CCA, Box 241, Wheaton, IL 60189). 

(May 20-22)-"Specialty Coatings for the Electronics Industry." 
Course sponsored by University of Missouri-Rolla, Rolla, MO. (Mi- 
chael R. Van De Mark, Dept, of Chemistry, University of M~ssouri- 
Rolla, Rolla, MO 65401-0249). 

m M S ,  INC 
SUBSIDIARY OF AEROSYSTEMS TECHNOLOGY CORPORATION 

(May 25-27)-Ninth lnternalional Conference on Advances in 
the Stabilization and Controlled Degradat~on of Polymers. Luzern. 
Switzerland. (Dr. A.V. Pats~s, Institute of Materials Science, State 
Univ. of New York, New Paltz, NY 12561). 

(May 28)-Symposium on Automotive Color Des~gn. Jointly 
sponsored by the Canadian Society for Color and the Detroit Colour 
Council. Cleary Auditonurn, Windsor, Ontario. (W~lliam V. Longley. 
Ford Motor Co., Design Center, 21175 Oakwood Blvd., P.O. Box 
2110, Dearborn, MI 48123). 

(May 28-31)-Cormaint Asia '87. Conference on Coatings and 
Corrosion Protection. Jakarta Fair Grounds, Jakarta, Indonesia. Co- 
sponsored by National Association of Corrosion Engineers. (IIR Ex- 
hibitions Pte Ltd., 89 Short St., Singapore 0718). 

(May 31-June 5)-S~xth lnternational Meeting on Radiation Pro- 
cessing. Skyline and Holiday Inn Hotels, Ottawa, Ont., Canada. 
(Mrs. E. Golding, lnternational Meeting on Radiation Processing, 
P.O. Box 13533. Kanata. Ont., Canada K2K 1x6). 

(June 1-5)-"Advances in Emulsion Polymerization and Latex 
Technology" short course, Lehigh Univ., Bethlehem. PA. (Dr. 
Mohammed S. El-Aasser, Dept. of Chemical Engineer~ng, Sinclair 
Lab #7, Lehigh Univ., Bethlehem, PA 18015). 

(June 1-5)-"Dispersion of P~gments and Resins in Flu~d 
Media" Course. Sponsored by Kent State University, Kent, OH. 
(Dr. Carl J. Knauss. Kent State Universlty, Chemistry Dept.. Kent, 
OH 44242). 

(June 3-6)-"High Solids Coatings" Short Course sponsored by 
North Dakota State University, Fargo, ND. (Dr. F.N. Jones, Polymers 
and Coatings Dept., North Dakota State University. Fargo. ND 
58105). 

(June 8-1 0)-"Radiation Curable Coatings" Short Course spon- 
sored by North Dakota State Un~versity, Fargo, ND. (Dr. F.N. Jones, 
Polymers and Coatings Dept., North Dakota State Un~versity. Fargo. 
ND 58105). 

(June 14-17)-Dry Color Manufacturers' Association Annual 
Meetina, The Greenbr~er. White Suloher S~rinas. WV. (Lvnn Good- . , 
win, p.6. Box 20839, Alexandria. VA 22320-1839) 

(June 15-26)-"Coat~ngs Science" Course sponsored by North 
Dakota State University, Fargo, ND. (Dr. F.N. Jones. Polymers and 
Coatings Dept., North Dakota State Un~vers~ty, Fargo, ND 58105). 

(June 17- 19)-"Chemically Modified Surfaces" Conference co- 
sponsored by Colorado State University and Dow Cornlng Corp. 
Holiday Inn, Fort Collins. CO. (Ward T. Colllns. Mail Stop C41C00, 
Dow Corning Corp.. M~dland, MI 48686-0994). 

(June 17-20)-011 and Colour Chemists' Association Blenn~al 
Conference. Eastbourne, England. (Mr. R H. Hamblin. Director & 
Secretary. OCCA, Priory House, 967 Harrow Rd., Wembley, Mlddle- 
sex HA0 ZSF, England). 

(June 22-24)-Fourth Annual lnternat~onal Bridge Conference. 
Sponsored by the Engineers' Society of Western Pennsylvania. HII- 
ton Hotel. Pittsburgh. PA. (Inlernational Bridge Conference, c!o Engi- 
neers' Soclety of Western Pennsylvania. 530 William Penn Place. 
P~ttsburgh, PA 15219). 

(July 6-10)-13th lnternational Conference in Organlc Coatings 
Science and Technology. Athens. Greece. (Dr. A.V. Patsis, lnstltute 
in Materials Science, State Univ. of New York, New Paltz. NY 
12561). 

(July 13-16)-SURIFIN '87 Chicag+lnternational Conference 
& Exhibit of Electroplating and Surface Fin~sh~ng. McCorm~ck Place. 
Chicago. IL. (AESF. 12644 Research Parkway. Orlando, FL 32826). 

(July 21-23)-"Process Hazards Management" seminar spon- 
sored by the Du Pont Co.. Wllmington, DE. (Du Pont Safety Ser- 
vices. Barley M~l l  Plaza. P19-1104. Wilmington. DE 19898). 

(July 22-263-011 and Colour Chemists' Association. New Zea- 
land Div. 25th Jub~lee Convent~on. "Timber-Its Protection and 
Decoration." Rotorua, New Zealand. (Convention Coordinator. 
OCCA New Zealand. P.O. Box 5192. Auckland. New Zealand). 

(Aug. 6-9)-Oil and Colour Chemists' Assoc~at~on Australla. 
29th Annual Convention. Wrest Point Convention Center, Hobart, 
Tasmania, Australia. (OCCAA, 6 Wllson Ave., Fel~xstow. South Aus- 
tralla. 5090 Australla). 

(Aug. 23-28)-"Copolymerization" Sympos~um. Sponsored by 
the Polymer DIV, of the Royal Australian Chemical lnst~tute and the 
Div. of Polymer Chemistry of the ACS. Sydney. Australia. (Prof. D. 
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Tyrell, Polymer Science & Engineering, Univ. of Massachusetts, 
Amherst, MA 01003). 

(Aug. 30-Sept. 4)-American Chemical Society. 194th National 
Meeting. New Orleans, LA. (B.R. Hodson, ACS, 115S16th St. NW, 
Washington. D.C. 20036). 

(Sept. 9-1 1)-"Estimating for Painting Contractors and Mainte- 
nance Engineers." Course sponsored by the University of Missourl- 
Rolla, Rolla. MO. (Coatings and Polymer Science Program, Dept. of 
Chemistry, University of Missouri-Rolla, Rolla, MO 65401-0249). 

(Sept. 13-18)-"Mechanisms and Measurement of Water Va- 
por and L~quid Water through Materials" Symposium co-sponsored 
by ASTM Committees C-16, D-1, D-8, D-10. D-20, and F-2. Philadel- 
phia, PA. (ASTM, 1916 Race St., Philadelphia, PA 19103). 

(Sept. 15-18)-XVIIth Congress of AFTPV (French Association 
of Paint and Varnish Technicians) and Eurocoat. Nice. France. 
(J. Rolre, 5, Rue Etex, 75018 Paris, France). 

(Sept. 20-23)-Canadian Paint and Coatings Association. 75th 
Annual Convention. Four Seasons Hotel, Vancouver, B.C. (CPCA, 
515 St. Catherine St. W., Montreal, Que., H3B 184 Canada). 

(Sept. 21-25)-55th Introductory Short Course--"The Basic 
Composition of Coatings." Sponsored by the University of Missourl- 
Rolla, Rolla, MO. (Coatings and Polymer Sclence Program. Dept. of 
Chemistry. Un~versity of Missouri-Rolla, Rolla, MO 65401-0249). 

(Oct. 14-16)-SURTEC '87 Berlin. lnternational Congress Cen- 
ter, Berlin. (Gabriela Thal, 1625 K St., N.W., Suite 500, Washington 
DC 20006). 

(Oct. 19-23)-15th Introductory-"Paint Formulation." Course 
sponsored by the University of Missouri-Rolla, Rolla, MO. (Coatings 
and Polymer Science Program, Dept. of Chemistry, University of 
Missouri-Rolla, Rolla. MO 65401-0249). 

(Oct. 20-22)-"Process Hazards Management" seminar spon- 
sored by the Du Pont Co., New Orleans, LA. (Du Pont Safety Ser- 
vices, Barley Mill Plaza. P19-1 104. Wilmington. DE 19898). 

(Oct. 22-23)--60th Anniversary Conference of Japan Society of 
Colour Material, Tokyo, Japan. (Japan Society of Colour Material, 
9-12, 2-chrome. lwamoto-choJhiyoda-ku, Tokyo 101, Japan). 

(Oct. 28-29)-Tenth Resins & Pigments Exhibition. Penta Hotel, 
London Heathrow A~rport, England. (Polymers Paint Colour Journal. 
Queensway House, 2 Queensway, Redhill, Surrey RH1 IQS, Eng- 
land). 

(Nov. 4-6)-"Conformal Coatings." Course sponsored by the 
University of Missouri-Rolla, Rolla, MO. (Coatings and Polymer Sci- 
ence Program, Dept. of Chemdry. University of Missouri-Rolla, 
Rolla, MO 65401 -0249). 

(Nov. 7-1 1)-10th lnternational Congress on Metallic Corrosion 
sponsored by Central Electrochemical Research Institute on behalf 
of lnternational Corrosion Council. Madras, India. (Dr. V.I. Vasu, 
Chairman, ICMC Organizing Committee, Director CERI. Karaikudl 
623006, Tamil Nadu, India). 

(Nov. 20-22)40th Annual Show and Convention of National 
Decorating Products Assn., McCormick Place. Chicago, IL. (Lillian 
Smysor, NDPA, 1050 N. Lindbergh Blvd., St. Louis, MO 63132). 

(Nov. 23-27)-Pacific Corrosion '87-Fifth Asian-Pacific Corro- 
sion Control Conference in conjunction with the 27th Australasian 
Corrosion Association Conference. Hilton Hotel, Melbourne, Austra- 
lia. (Bloomsbury Conference Services, P.O. Box 2368. Richmond. 
3121, Australia). 

(Apr. 5-7)-Electrocoat '88. Drawbridge Inn and Convention 
Center, Ft. Mitchell, KY. (Products Finishing, 6600 Clough Pike, 
Cincinnati, OH 45244). 

(May)-Surfex '88. Sponsored by Oil and Colour Chemists' 
Association. Harrogate, England. (Fred Morpeth, P.O. Box 161. 
Wigan WN2 5TB, England). 

(May 9-11)-Federation of Scandinavian Paint and Varnish 
Technologists. 12th Congress. Helsinki, Finland. (Arja Saloranta, 

Tikkurila Oy, PB 53, SF 01301 Vanda, Finland). 
(June 5-1 1)-American Chemical Society. 195th National Meet- 

ing and Third Chemical Congress of North America. Toronto, Ont., 
Canada. (B.R. Hodson, ACS, 1155-16th St. NW, Washington, D.C. 
20036). 

(June 13-17)-International Conference on Composite Inter- 
faces II. Case Western Reserve university, Cleveland. OH. (Profes- 
sor H. Ishida, General Chairman. ICCI-II, Dept. of Macromolecular 
Science, Case Western Reserve University, 10900 Euclid Ave., 
Cleveland, OH 441 06-1 727). 

(June 15-16)-Surfex '88. Oil and Colour Chemists' Associ- 
ation. Harrogate lnternational Conference Center, Yorkshire. Eng- 
land. (R.H. Hamblin, OCCA, Priory House, 967 Harrow Rd., Wem- 
bley, Middlesex HA0 2SF England). 

(Sept. 18-24)-XIXth Congressof FATIPEC. Aachen, Germany. 
(C. Bourgery, FATIPEC Secretary General, 76 Blvd. Pereire, 75017 
Paris. France). 

(Oct. 18-21)-12th World Congress on Metal Finishing, INTER- 
FINISH 88. Palais des Congres, Paris. France. (SEPIC INTERFIN- 
ISH. 17 rue d'uzes, 75002 Paris, France). 

(Sept. 25-30)-American Chemical Society. 196th National 
Meeting. Los Angeles. CA. (B.R. Hodson, ACS, 115516th St. NW, 
Washington. D.C. 20036). 
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As part of Humbug's sadistic services, I am proud to -Did he know or didn't he know and how much d ~ d  he 
present the "three-gated bifurcator," as forwarded to me know, if he knew anything; and why he didn't know that he 

-Has the President kept his good health? I certainly 
hope so. Any further discussion of his prostate condition 
w~ll be more painful than I can handle. Every time I saw 

is sketch is that of a "three-gated bifurcator:' says the pictures of our male ~nnards during his last eplsode, I 
rlcan Mach~n~st. Be that as ~t may, we cautlon you, the doubled up with empathetic agony. 
and tear on your bifocals will be terr~fic d you try to 

what you th~nk you ought to see. The des~gner IS 
nown-and ~t's just as well. 

-Chatham Blanketeer 

last six months of susta~ned operations; she carried no 

a Nature invented time so that everything wouldn't 
salvaging only the rum. By 27 January her powder and happen at once. 
shot were exhausted. 

Unarmed, she made a night raid up the Firth of Clyde. 
Her land~ng party captured a wh~sky distillery and trans- It's tough to make predictions, particularly about 
ferred 40,000 gallons aboard by dawn. Then she headed the future. 
for home. -Yogi Berra 

The USS Constitution arrived in Boston on 20 February 
1799 with no cannon shot, no food, no powder, no rum, no 
wine, no whisky, and 48,600 gallons of stagnant water. 

The World's Mysteries 
According To Humbug -Herb Hiilman 

ne you read th~s (but unknown to me at the Humbug's Nest 
writing), all the following will probably have P.O. Box 135 

veer1 revedled to an anxious Humbug. Whitingham, VT 05361 

By the tir 
time of this 
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I -  . 
' , NOW ym can get all the benefits of a waterbomes offering similar capabilities. 

m-prilred watt?dwme at a hzldion of the It's breakthroughs like this that keep 
- a%t with new Rhoplex WL96 polymer from Rohm and Haas on the leading edge of 

?2 , 
,l,'T 

. '%hm and Haas, advanced waterborne technology. Creating 
., . This Impressive new binder is already products to meet the most demanding 

* making a splash with its outstanding perfor- applications, and all with low VOC. 
,?-- ' ,mance m r t i e s ,  like hot print and early To learn more about how you can dive 

- bl~ek mistance. Excellent adhesion to many into the best performing polymer for the ' gEastics and metal. Resistance to solvents money, contact your Rohm and Haas tech- 
and salt spray. Plus flexibility and gloss. nical representative about Rhoplex WL96. 

But where this polymer really makes Or write Rohm and Haas Inquiry Response 
waw is with its'cost. Rhoplex WL96 is an Center-682A1,P.O. Box 8116, ROHM 
ayerage 15.204 less per dry pound than other Trenton, NJ 08650. !HFIFIS IIIYeLPHIP ? A  m 19105 

01986 Rohm and Hur Cmnpany. Rhoplex isa reeistered trade&ofRohm and HaasCompani 



Coatings Product Selection Guide 

Shamrock 

Wa 
Coil and 
Metal Deco 

Air Dry 
For one of 
these 
COATING 
SYSTEMS.. 

Wood 
Lacquers I 
Powder 

I 

Automotive 

U.V. Clears I ' 

Architectural 
Paint 1 1  

Where you want Block 
Resistance 

one of these Slip* 
desired 
PERFORMANCE Mar 

Resistance 
CHARACTERISTICS. .Abrasion * * I I 

I I I I  

Resistance ' I 
I I I I 

FIOW Control I I 
- 

Textured 
Appearance 

I I 

Gloss 1 1 1 1  
Reduction 

Select 
from these I I I ( 

I...__.I..._ 
Material PE PE PE (water) ' fied PF fie 

"PRODUCTS.. . Product 
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