
A 
Ac~naphth('n('. 553
 
An'tollc 

sorption ismhernl tor, 382f 
\'n}ull1e of ;lbsorb~d, 383r 

ACId retardatlOI1, 47S-4HO, 476f-479f
 
LiCJlHCI in test tor, 477-479, 478f
 
mechanism of, 447
 
NaCI/HCl ill rest for, 475--476. 476f
 
process in ion exchanger:> of, 448
 

Activated carbons
 
advantages ot~ 371
 
SbUrLCOlllings of, 372
 

Activity coeificienrs of denrolyres. 

446--449 

Adsorption isothernlS
 
UDDT classification for, 374
 
UET equation fur, 374-377
 

hyscaesii> \oor in, 77-B I
 
Kelvin eguanon fOT, 76-77
 
sorption isothemls for nitrogen, 374,
 

375f, 3761, 379, 380
 
~pecitjc ~lIrface area calculations from, 377
 

Aerosol OT (AOT)
 
formation of t,>1gaporous Textun" with.
 

119-123,121£-124£
 
molar T,ltiu to water of, 119-120
 
specifiC inner surface aT("J as fUlll-lion of
 

molar ratio to water, 120. 121(
 
port: diameter dod volume as function of
 

molar ratio to water, 120, 1211
 
Ag+, 443, 44:1£ . 

radius for, 462t
 
AIJ +, radius for, 46(h, 462t
 

Aldehydes, wine quality with. 546
 
AliphJ.tlc .,lkylall1ine~, :>51
 

Amberchroll1 GC-161, prc-cat1celJtr~Hion
 

of phenolic compounds with, SJO, 532
 
Amberlire XAD-2
 

cephalosponn C sorption with, 436
 
phenols sorptlon with, 427
 

Alllberilte XAD-4, 41H
 
caffeine extraction with. 432, 432c
 
cephJlosporil1 C sorption with, 436
 

chlorogt:nic acid removal With, 432, 432r
 
furfur,~.l wrprion with, 436
 
gasoline ~orptian, 423, 423t
 
hydrogen storage capacity o( 606t
 
hypercrosslinked sorbents v" 439-440
 
lecithin sorption with, 422, 42Zt
 
lipophilic marine toxins accumulated
 

by, 552
 
phenols sorption with, 424, 424[, 426f, 427
 
pre-concentration of phenolic
 

compounds with, 531, 532, 533t
 
sorption isorhenns far n-valcrit: acid
 

onto. 417, 417t: 418t
 
Amberlite XA1)-7
 

l.kswdling, 291-2(}3, 292f
 
Amberlite XAD- 16
 

caffeille ex:tuction with, 432, 432t
 
cephalosporin C sorption with, 436
 
citrus Juice de-bittering with, 434
 
hydrogen storage capacity of, 606t
 

Ambt"rlite XAD-180, cephalosporin C
 

sorption with, 436
 
a-Amino acids, 418---419, 421
 

hydrolysis of methyl estets of, 59()!
 

Al11lnophenols, s,;paratloll of 
dihydroxybeozent"s ;lnd 
phenylenediamine in RP mode, 
515,516 

Aminosine, 438
 
Ammonium ;l("t"Clte, resolution of, 500, 501 f
 
Amperozide, Sll9, 509
 
Amon exchange resins St)To:mrb""
 

595-597, 596r 

Anions, 448- rH9 

Anthraquinont" sulfonates, 547, 547t 
AOT, Set.' Aerosol OT (AOT) Aromatic 

amines, 550t 
Aromatic cumpounds, separation in RP 

mode, .515, 5t6f, 519f 
Aromatic sulfonates 

anthraquinone sulfonates, 547, 547t 
benzene sulfonatt"s, 547, 547t 
mphth;llwe iultonatc5, 547, 547t 

slilbene sulfonates, ~47, 547t 
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CItrus JUICe de-bittering, 434--435, 435t 
MN-l00 for, 434 
MN-l02 for, 434-435, 435r 
MN-150 for, 434 

CMM, St't'Tris-(chloromethyl)-nlesitylene 
C02

+, 441, 444 
radius for, 46(h, 462t 

COf, See Covalent organic fi-.ameworks 
Coils macromolecular, 297, 298f 
Column packing material for HPLC, 

503-521 
macroporous polysryrene v. silica-based 

503-507, 5061; 507f 
benefits of polysryrene-based, 505 
drawbacks to silica-based materials, 503 
hypercrosslmked polysryrene as 

resmcted-access adsorption material, 
507-510,509f 

Copolymerization anionic, 29-56, 34t~39f, 
42f, 43f, 45r, 46" 48f, 49" SOt; 51 f, 56 

free radical, 3-28, Sf, 8t, 9t, 10f, 11 f 
Schwan and Price equations tor r-values 

Ill, 8-9 
monomer reactivity ratio in, 4-12, Sf, 8t, 

9" 1[»; Ilf 
Covalenc organic frameworks (COf), 

347-354
 
composition of, 347-348
 
interpenetrating MOF, 349-350
 
structure of, 348
 

Cross-linking agents, 
1,4-bis(p-chloromethylphenyl)-butane, 

171 
bis-chloromechyl derivatIves of arolllaric 

hydrocarbons, 171 
bl~-(chloromethyl)-biphenyl, 171-172 
carbon terrachlonde, 178 
chlorotoml, 178 
cyanuric chloride, 178 
dimethylformal, 175 
double bonds in styrene-DVU 

copolyme~ for, 175-177 
halogen anhydrides of dicarboxylic aCids, 

177-17~ 

methylene dichlonde, 174 
monochlorodimethyl ether, 172-174 
parafomlJldehyde, 178 
polyfunctlonal compounds, 178 
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p-xylylene dichloride, 171-ln, 175 
sulfuryl chloride. 178 
thionyl chlonde, 178 
tris-(chlorolllethyl)-mesity1ene, 171-172 

Cr3 
+, radius tor. 46Ut, 462t 

Cs+, r.adius tor, 4(J2t 

CuH
, 441, 444 

radius for, 460t, 462t 
CytoSorbTM, 580-581 

D 
Demineralization, gel-type Ion exchange 

resins for, 57 
Dendrimers, 297, 298f 
Defon11ation of networks, 231-238, 233t. 

234f-238f 
phocodasticity phenomenon in, 231-233 
visualization of inner stresses in network, 

233-238, 233" 234f-238f 
Density, 

styrene-divmylbellzene networks, 64, Mf 
hypercrosslinked polystyrene networks, 

238-240. 23<;lt~ 239t 
l)esorprion, 

equation for process of, 399 
hydrocarbons, 398-401, 399f 
isothenn for methanol on Scyrosorb 1. 385f 
isorhenn for tI-CHf 1H on Sryrosorb 1ill', 

387-388, 389f, 390f 
lsotheml for II-CHf IH on Styrosorb 2, 388f 
kIllerics ot~ 399. 399f 
Styrosorb 2 jn cycles of sorption-, 400 

Deswelling, porous network polyme~, 

291-295, 292f, 294f, 295, 295f 
Dialon HP-20, lipophilic marine toxins 

accumulated by, 552 
Oialysis-rdated amyloidosis (DRA), 569 
Diblock copolyme~, forolation of 

nanospheres/micelles from, 313 
Differential thermal analysis, 289, 289f 
Diisopropenylbenzene (DIPU), 11 
Dimetho:x-y methane, 182t, 193, 1Y3t, 214f, 

215f, 241t, 333-334 
Dow Chemical Company, 355~356 

Dow OptiporeTM, 355 
Dowex MSA-1, 433, 434t 
Duolite A-7, I07t 
Duoljre A-561, 107t 



644 Index 

Duolite C-464, 107[ 
Duolite ES-771, 107t 
Duolite ES-863, 107t 
Duolite S-37, 107t 
Duolite S-861, 107t 
Dyes synthetic, 411-415, 412t. 414f 

Azo dye Acid Red 14, 415
 
Crezyl Violet, 415
 
Direct Uordeaux, 413-415, 414f
 
Malachite Green, 413-415, 414f
 

Methyl Or:mge, 415
 
Methylene Dlue, 413-415, 414f
 
Neutral Red, 415
 
Rhodamine U, 415
 
Rhod'lInine C, 415
 

Dynamic ion hydration numbers, 458, 459t 

E 
Elastomer, 325 
Electron microscopy, macroporous styrene

divinylbenzene copolymers texture, 98 
polymer texture investigated with, 

259-266, 260f-262f, 266f, 266, 
pore size distribution determined by, 83 

End--suge renal disease (ESRD), 5fi8, 578, 580 
Envi-Chrom P, 530, 532, 533t 
EPR spectra, 290, 290f 

F 
Fe2+, 441 

radius for, 460t, 462t 
Feh

, 441,444 
radius for, 460t, 462t 

Fenllentation liquid clarification, 418-421, 
419(,421t
 

Fick's second law, 390
 
Flory-Dusek-Prins approach, 36, 42
 
Flory-Huggins parameter, 84, 85, 87, 272
 
Flory-Rener equation, 29, 67
 
Fluoranthene, 437
 
Fluorine, 437
 
Fourier transfoml infrared (FTIR)
 

spectroscopy, 184--189, 185f-187f 
Friedd-Craftscatalyst, 148, 149, 192-193, 193t 
FTIR spectra of polymers, 184-189, 

1~5f-l~7f 

Furfural, 436-437 

G 
Gas/organic vapor sorption, 371-409 

isothenns for rritrogen, 374, 375(, 376f, 
379,380 

free energy of organic solvent vapors 
sorption, 212t 

capillary condensation, 77 
carbon dioxide, sorption parameters 378t 
carbon SKT-6A, cyclohexanone 

adsorbed on, 402 
column protection time, 396, 397f 
diffusion coefficients, 391-392, 392f 
hydrocarbon sorption/desorption, 

~98-401, 399f 
hysteresis loop in, 77-81 
heat effect, 394--395 
organic compounds retention volumes, 

403-404, 403t 
pore size deternlined by, 76-BO 
pore volume detennined by, 74-75 

Gasoline emulsion, 423, 423t 
Gigaporous polymeric separating media, 

117-145 
Glass transition temperature, 55-56, 56t 
Glaucine, 542t 

H 
Hal11l11et-Taft constant, 517 
Halogenated hydrocarbons, 406r 
Hemodialysis, hemoperfusion v., 567-570 
Hemoperfusion, 567-570 
Hemosorbents, 567~583 

b2M-l11icroglobulin removal with, 
570-574, 573f 

Henry constant, 403 
Heterogeneous membranes, 601--603 
Hg'+, 441, 443, 444f 
High perfornlance liquid chromatography, 

column packing material in, 503-521 
ion-exchanging ability of, 510-512, 

512f 
macroporous polystyrene v. silica

based, 50}-507, 506f, 507f 
metal-complexing ability of, 510-512, 

512f 
polystyrene as restricted-access 

adsorption material, 507-510, 509f 



7'[-7'[-interaction sdectivity in, 513-524,
 
514t: 516C 5171; 519f
 

quasi-normal phase, 515-518. 517f
 
hlgh-telllperarure, 520
 
mixed mode chrornacoh'T;lphy, 518. 51 yf
 
other lIlod~s ofHPLC separanons, 51H-521
 
reversed phase, 504, 513-515, 514( 516f
 

HR-P., 357t. 556, 557t, 558t 
II-Hydrocarbons, 382( 383t, 385f. 387( 

3Y2( 403t
 
d..:sorpcioll ot: 398-401, 399f
 
kinetics ofsorption ot: 389-393, 391 t~ 392f
 

Hydrogen cbloride gas. purilication of, 617
 

Hydrogen storage, 605-610, 606t, 609t
 
Hydroquinone, hypercrosslinking of, 620
 
Hypercrosslinkecl polyamide. 336
 
Hypercrossinked polyal1ilme. 333-336
 
Hypercrosslinked polyJrylates, 330-331
 
Hypercrosslinked polydivilly!bemene. 328
 
Hypercrosslinked polyirnides, 336
 
Hypercrosslinked polypyrroJe, 333-336
 
Hypercrosslinkcd poly~ibesqllioxJne, 346.....347
 
Hypercrosslinked polyslilfone, 329-33
 
Hypercrossllllked polyxylylene, 331 .....333, 33~t
 

H ypercrosslinked pyrid itIe-containing
 
po]ymen, 337-338, 331:lt
 

Hypercros'>iinked spirobisindane-based, 341
 

Hypenner 1070,125
 
Hayesep 13, (1)(ir
 

HJyesep N, 606r
 
HJ.yesep 5 (i(J6r
 

H YSphere-1, ,)57r
 
Hysteresis loop, 77-81
 

Ide,l] network. 29
 
Ide;)1 separation process, 482-486
 
Inlter ~tresses of hypercrosslinked network,
 

202-213, 202C 203<,204<, 20(,f-20HC 
21lh,212t 

Incegral heat of solv<1tion, 210t 
International Sorbent Technology. 357r 
Interpenetrating po\y~tyrene networks 

(II'N), 63-70
 
Inrrarnolecular crosslinking, 297-303
 
Inrr,ll1lokcular cyclizatioll, 11-19
 
Ion,
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dynamic hydration nlllllb~r~ for. 458, 439t
 
electrophoretic mobility, 459, 460t
 
hydroxyl iOJ's ,\lJd protons, 461-463,
 

462t
 
radius of, 460-461, 460t, 462
 
SlOkes-Einscein rdacionship, 458
 
stnlcture making/structure breaking
 

etTens, ·,\57 
vall der Waals radius. 460, 4(lOC 

lOll exchange resins, anion-exch;mge r~sins 

Styrosorbs, 595-597, :'96t
 
gel-rype resins, 5(i---{)2, 59t, 60t, 61r
 
hypercrosslinked resins, 585-600
 
hypercrosslillked mlfon<1tes, 5H(lt, 587(,
 

590, 595, 596c
 
isoporollS anion-exchange resim, 147
 

Isolur.. FNV, 357t, 532, 533t, 535, 546
 
Isotope isomers of water, 407-409, 40Hf
 

J 
Jiallgsll N&G Envirolllllel1tal Technology
 

Co. Lcd.. 355
 

K 
K+, radms for. 462t 
Kelvin ~quatim'"l, 7{)-77 
Kinetic, ot swrlling in tolllene, 224f 

L 
Lf~+, r;\dilIS for, 460c. 462t
 
Lecithin, 422, 422c
 
Lewarjt EP63, 606t
 
Le\varit 5-7768, 355
 
Lewacit VP OC 1163, 355
 
LiChrolur EN, 357(, 534, 538-540.
 

545-546, 553-556. 555,-5SH" 559
 
LiCi separ;ltion of mixture LiCl/HCl,
 

477-479. 47Hf
 
sep;lration of mixture LiCl/LiOH,
 

477-479, 47lJt
 
Limits of detection (LOD), 528-529
 
Limits of quanrificarioll (LOQ), 528-529
 

Limonin, 434-435, 435r
 
Lipids, sorption of, 422, 422t
 

lecithin, 422, 422r
 
oleic acid, 422, 422t
 

Liquid-liquid extraction (LLE), 524
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M 
Machr:rey Nagel, 357t 
Macro-phase sepaution, 320 
Macroporous copolymers, 71-116 

cauliflower texture of, 98, 99f, 101
 
por~~ c\:lsSlfied in, 99
 
porosity fomution via nucleation
 

99-101. 100f 
.'v1acrosyneresis, 84.94.9&, 320 
Mdanoidins, 419-420, 419f 
Ml+, radius for, 460[, 462r 
Memory tenn, 33, 41 
Mercury intrusion porosimecry, 75-76, 

81-82,134,250-251 
Mesirylene tricubollic acid, 177-178 
Mesopores, 72 
Metal-organic framtworks (MOF), 

347-354,621 
interpenetrating MOF, 349-350 

Methane, storage on hypercrosslinked 
polystyrene, 605....-610 

Methanol, 
sorption isotherm for, 382[, Slj4, 594f 
volume of absorbed, 383t 

Mcthyhryreue. 30 
Mg2 +, radius for, 460t, 462t 
Micelles, fom1ation from diblock 

copolymers of, 313 
P2-MicrogJobulin removal, 57(}-574, 573f 
Microbcads of hypercrosslinked 

polystyrene, 503-513, 618-619 

Micrographs in polarized light, 234-236, 
234f-236f 

Micro-phase separation, 316 
Microsyneresis. 84. %, 9R, 1()1, J16 
Mtf

H
• radius for, 460t, 462t 

MN-100, 
cephalosporin C sorption With, 436, 436 
citros juice de-bittering: with, 434 
hydrogen storage capaciry of, 606t 
hexane/benzene retention with. 405 
phenob sorption by, 426 

MN-l02, citrus juice de-bittering with, 
434-435, 435t 

MN-150, 
cephalosporin C sorption With, 436, 436 
cirrus juice de-bittering with, 434 

phenols sorption by, 425-426, 425f 
MN-200, 

acenaphthene sorption with, 437 
allthra't:ne sorption with, 437 
bismuth detemlination in lead-lithium 

alloys with, 512 
cephalosporin C sorption with, 436, 436f 
chlorofoml removal with, -t28 

c\;.lrification of riboxin solutions with, 
42n, 421t
 

fluoranthene sorption with, 437
 
fluorine sorption with, 437
 
halogenated hydrocarbons rete:-ntiOll
 

.volumes on, 406t 
hydrogen storage capacity of, 606t 
mercury acetate and mercury nitr.lte 

sorption with, 441, 442f 
naphthalene sorption with, 437 
,t-valeric acid sorption with, 418t 
pesticides sorption with, 429-431, 43 
phenols sorption 'With. 425-426. 425t~ 426f 
pyrene sorption with, 437 
tryptophan cultural liquid, 420 
Zn2+/Cd2 + /Pb2 + separation with, 512f 

MN-202, 450, 488 
electrolyte separation with, 467f 

MN-250, 402f 
MN-270,450 

electrolyte separation with, 467f 
MN-400, cephalosporin C sorption with. 

436, 436£ 

MN-500,488 
electrolyte separation, 467f 
hydrogen storage:- capaciry of. W6 

Model networks, desinterspcnion ctfect, 
51f 

di~tmce hetweelljunction POints, 4·t-45, 

45t 
gynrion radii ofpolystyrene- chains, 4H, 4Bf 
network equilibriulll with cydohexalle, 38 
presumptive mechanism of swelling, 

50--52, 50f, 51 f 
swelling theory verification with, 32-43. 

34H9f, 42i, 43f 
synthesis ofmodel "ideal networks," )()-32 
characterization by SANS technique, 

43-50, 45t, 46t, 48f, 49t 



MonoC"hlorodimechyl ether (MCDE), 
171-174 

MonolJth~. 128-146,621 

N 
N,l +, rJdius for, 46(h, 462c 
N,llioNet 357, ..J..J5, 450 
N;'!phthalene sulfonates, 547, 547t 
NDA-l00, phenols sorption, 427-428 
NDA- t 50, 1-naphrhylamine sorption. 

43H-439 
NG-99,355 
NG-100,355 
Nanocolllposite catalysts of organic 

n:aetions, 603-605, 618 
NanoNet, 38t. 357, 445, 450, 781 
NanospongL'. 303-313, 313f 
Naphthalene, 30, 437 
Naphthakne sulfonates, 547, 547t 
I-Naphthylamine, 43R-439 
Network topolob')', 26-27 
Nl"'+, 441, 444 

NMR of water protons in pores, 256, 25M 
NN-3Hl, 357, 450, 452, 4HH 
NN-7HI,357 
Nucleoside~, 420 

o 
Oasis HLU, 534, 552-560, 557t, 555t-55Bt, 
Oestradiol removal, 618 
Oleic acid, 422, 422t 
Optipore L-493, 552 
Ortho-para-spin isomers of water, 

407-409, ..JOBf 

P 
Pb1+, 443, 444f 
Pd-l, lU-phenanthroline cluster, 313 
Pendent vinyl group (PVC), 12-15 
Pentamidine. 143 
Perfluorocarbons, 3H7 
Pervapor;ltion, 524-525 
Pesticides, 429-432, 430f, 535-539, 536t 

,H1titouling pesticides, 53H
 
Atrazine, 429-431. 430f, 536
 
13enazolin, MN-200 sorbing, 431
 
13endazol, 542t
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13emazone, MN-200 sorbing, 431
 
Chlorowluron. MN-200 sorbing,
 

429-430. 430f 
Deisopropylatrazine (DIA), 536, 536t 
Desethylatrazine. 539, 536t 
Desethyl-terbuthylazine (DT13A), 536t 
Desethyltriazine (DEA), 536t 
Didealkylatrazine (DDA), 536t 
Diprazine, 438 
Diuron, 429-430, 430f 
Fenamiphos, 539 
Fenitrothion, 534 
Fonotos, 539 
Hydroxyatrazine, 536t 
Imazapyr, 431 
lsoproturon, 429-431, 430f 
Propazine, 536t 
Simazine, 429-430, 430f, 536f 
rriazlne pesticides, 431 
Terbuthylazine, 536t 
TncJopyr, 431 

Pham13ceuticals 
bendazol. 542t 
carbamazepine, 555t 
c10fibnc acid, 555t 
didofeuac, 556t 
glaucine, 542t 
ibuprofen, S55t 
ketoprofen, 555t 
metoprolol, 543t 
mdolol, 543t 
naproxen, 555r 
oxytetracycline, 553--554 
pentamidine, 143 
predlllsalon, 542t 
propranolol, 541 t 
sanorine, 541 t 
seduxen,542t 
verapanlll, 541 t 

Phloroglucinol, 530 
Vhosphatidylcholine, 438 
Vhotodasticity phenomenon, 231--233 
PLRP-S. 504, 50M, 530, 532, 533, 
Polybrominated diphenyl ethers (Flame 

retardant agents), 543 
PolyHIPE, 125t, 125-126, 
Polysorb-l, 404t, 422, 422t 
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Popcorns, 21-22, 56 
Porapak T, 404t 
Porolas SG-2T, 404t 
Porolas V-2T, specific interactions/total 

interaction energy with, 404t 
POROS, 126, 127f 
Porous graphitic carbon (pGC), 530, 533t 
Positronium annihilation lifetime 

spectroscopy (PAL), 255 
1t-1t-imeraction selectivity in HPLC, 513-524 
Protons, radii of, 461-463, 462t 
Purosep 200 for SPE, 525f, 534 
Pyrene, 437 
Pyridine-containing hypercrosslinked 

polymers, 338 

Q 
Quasi-nonnal phase chromatography, 

515-518,517f 

R 
Ra2+, radius, 460t, 462t 
Rb+, radius for, 462t 

Reference state, 41 
Rhenium extraction with, 601 
Riboxin, 420, 421t 
Rod-like macromolecules, 297, 298f 

S 
Salt retardation, 475-480, 476f-479f 

MgCh/K2S04 separation 
(NH4)2S04/NH4Cl separation 

SANS, small-angle neutTon scattering, 
38,44-48,54-55,45,-46" 47f-48f, 49, 

SAXS, small-angle X-ray scattering, 
266-268, 267f, 268f 

Schroeder's paradox, 439 
Self-assembling to regular clusters, 

306-314, 307f, 308f, 311f, 313f 
Sepabeads SP850, 552 
Sephadex G-I0, 448 
Shallow shell resins, 58 
Shilov' constant, 396, 397 
Simulated moving bed (SMll), 492-493, 493f 
Solid-phase microextraction (SPME), 525, 

524 
Spark Holland, 357t 
Stilbene sulfonates, 547, 547t 

Stir bar sorptive extraction (SUSE), 524 
Styrosorb 1, 373 
Styrosorb 1Ull, 373 
Styrosorb 2, 373-374, 423, 423t 
Sulfachloropyridazine, 553-554 
Svedberg's equation, 312 

T 
Te1ogens, gel-type ion exchange resim 

with, 61 
Tenax GC, 404t 
Tetrabutylammonium iodide resolution, 

499, 499f 
Thermal stability of copolymers, 287-291, 

288f-290f 
Thennoporosimetry, pore size distribution 

detehnined by, 83 
Tl+, radius for, 462t 
TmJ +, radius for, 460t, 462t 
Topology of networks, 26-27 
Tciburyl pbosphate (Til!'), 415-416, 416f 
Tris-(chloromethyl) mesitylene (CMM), 

171-172, ,182" 2U3" 205, 206f, 214f, 
217,241< 

v 
Van der Waals radius, 460, 460t 
Veterinary antibiotics recovered with SPf 

553-554 
Volatile organic compounds in air, SCAt 

w 
Water isotope isomers, 407~409, 408f 
Water vapor, sorption of, 379, 400 

sorption isotherm for, J82f 
Wofacit Y77, 606t 

X 
p-Xylylene dichloride (XDC), 171-172, 

175,318 

y 
Young's modulus, 67 

Z 
Zimm's diab>T3m, 306, 307f 
Zn2+, 441, 444 

radius for, 460t, 462t 
Zn2+ ICd2+ IPb2+ separation, 511, 512f 




