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U @ alkaline chlorination U3 maailiiativ

AN NNT
NaCN + Cl,—=CNCI + NaCl

NIl 1 WAndowiflsAa cyanogen chloride
(CNCl) Tuffaifluni A aoy  Fotiuagid s ld

o

waenhi cyanate ion (CNO) Wpl¥iRuanag fa 1n13

=

CNCI + 2NaOH —>NaCNO + NaCl + H,0 ...
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am3fl 2 8navihane 19y ONCL wasit pH 9 agldl 1easiumdnay ity CNO™ asgneandlad
dadaasiuil pH iaudlunaneasld o, uag N, fa unai 3

2 NaCNO + 4NaOH + 3Cl, ——= 6NaCl + 20, + N, + 2H,0 oo @3)
upnnnil CNO™ amagnuldsudannsaludiu NH,” & s

2 NaGNO + H,S0, + 4 Hy0 ——3= (NH,), SO, + 2NaHCO, oo (4)

¥ v
a £ o 1

Uimeneiioialoenludhai  eidaiudoud i (1) - (4) $ndend Cyanide Oxidation
uw al3lunnd 1

CILUTE CYAMIDE
WASTEWATER

CYANIDE OuIDATION CYAMDE ORIDATION
STAGE | STAGE 2

TO MEUTRALIZATION

mwﬁ 1 1 AIN1IvUeed Cyanide Oxidation (Hoffland Environmental Inc., 2010)

il mlzenludgn 'vluil stage 1 ApuuINAz@N sodium hydroxide wawiis pH 1w 11 Aniuderasiiin
sodium hypochlorite wasinadindndlni aan -400 mv 1flu + 450 mv & Aed1 sasdinszuaumsTATL Y
illsian stage 1 wd waslnenludomuagninanavun u M3 2) wasdlofimainendndlwiludu + 750
my U aeiwninssaum e eiildan stage 2 wé waglomnumlpaawimnagnyans (e §ms 3)

|

Tunauiianafimainnsadainidianfsulosumisaaiindouonlfion @ wns 4)
ssutiain " pildasleml o aaseq Sufludasiinenssuutitain swateq  wudhan sty

I = ' o o ~ s o o & v = ° o ' o ~
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fARDIANTENATDINTIATNGN MNTIN Gt
MIARNSine sumaail sl nsimloanlud
Enawion o Wldnagnaasuazuud@alianuanii
maeneimUBnalsnludlsie e lfausnasm
o Standard Method for Examination of Water
and Wastewater, AWWA, APHA, 21" Ed, 2005.
Tnetunauusnagimanduloludainsagnoi
nntiidatloenludidunnduudiBeaglug

N

maganAuadul aueden whlmlnfivasi-a"wa
femmemadu 578 wiluwas WisyfisufunIgandy
RGN 1080 1IALAENIATIIN KON fiansddiusing q
wdAsAuamaBialaenlugdly et
ngNu awndon TasenaTlmn “uadimnaam
NI afBnT WsnndelengimBina
Toanludluhi“suilsenuge wnsmnazy wla
Tawitily uenanilsildusnmaiemsinemme oy
Bl wAladae W BOD, COD, Formaldehyde,
TKN, Phosphorus, langwtin “a {laqiiudaefiiinig
aendunu awInden  l¢¥umsusasany 1w

padlnenmlansy (CNO) wiswwasy CNO™ Tl
CNCI ¢ Chlormine-T 7 pH < 8 waginlgizmni

AaU AN IAIUMNMA aUMNNIATIIN ISO/IEC
17025-2005 vilsulaldilinaname sufian

Twadn - namndvsnidadly 19azas”uas e gnsigguasuaugn

m DN 1S9 WD N

American Public Health Association. Standard method for the examination of water & wastewater
including buttom sediments and sludges. by Eaton, Andrew D. 21" ed. New York, N.Y. : American
Public Health Association, 2005.

David H.F. Liu. Environmental engineers’ handbook. 2" ed. USA : Lewis Publishers . 1997, P.846.

Encyclopedia of environmental control technology. Vol 4. In Paul N, Cheremisinoff. Hazardous waste
containment and treatment. Houston : Gulf Publishing, 1990, P.123.

Hoffland Environmental Inc., Wastewater Treatment Systems. [online] [cite date 21 November 2010]
Available form http://www.hoffland.net/src/tks/2.xml

Kurion Technologies Limited, Wastewater Treatment Plant. [online] [cite date 21 November 2010] Available

form : http://www.kurion.co.uk/Wastewater_Treatment_2.html

Ullmann’s encyclopedia of industrial chemistry. 6™ ed. Vol 10. In Matthias Bohnet. Cyano compounds.
Germany : WiLey-VCH, 2003, P.218-219.
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AUHMWIT1 (Hevea brasiliensis) (m‘wﬁ 1n) LL@iLﬁa\imﬂ
Hamnsuilisduiiasanenils (vater extractable protein)
fuifunedvsznauluthenoorsnmalasenzd ity
pylnluazawiniinenuwidaiuiuduenefedio
podnemaunmduasminuiliAndemon smeniy g
Fonenenuaatiyynlasmslineiofinnanes “semaium
Tuuszenens “neeiilimaunuesmmmai e
“wanghnfialulosd (nirile latex) lifuannton g o
darnnnageiianmienatiail snhgeflasnasmma
Tlanntin wld sffivmedumemneoeg by awe
wiRsuazANNEadasioand1  quileananialulasdnd
ifduAanude aeildd  Wesnnilymnisuisiv
Tiphenaud  tetmemhinessmmafanufmLn
iladumanil "swaliuunlinssenaianansosigeiias
wiialulnsdfiyac it finsmanziinangiiiann
“wansislialulasd  asfvlasnnniifesas 6 Tuge
end) woe. 2551 @il we. 2559

CHg H
Np —
/C = C\
CH, CH,

cis-1,4-polyisoprene

amf 1 (n) AueInwI3) (Hevea brasiliensis)
@) oalas e cis-1,4-polyisoprene
aaflsznauman i eI s

B oo Uudvm*

YenensINmA (natural latex) wWASNEG AT
Tulasdgdunnsnisusnasifiududnumeadioiu
“yrdfiuderneinwilonty i rnduiiiasoudde
YA (rubber particles) N3anaxBWIALEN (50-1500
e nznedoglusinadefiondsznoy wlng
Huth eymanaseesTmai Souas 94 Tambmiin
Wulanazaowadlalowiu (polyisoprene) (Mwil 12)
Wilwmdeysnaudin uudloumnessama Tt
Saray 2.2 latle (phospholipids &g natural lipids)
$auae 34 uay 138 Anfawas 0.6 HmATY s
Tusiunaslallaf waehanniivhisnaagasiantena
FIINENAN NORWIAD  wu HAnavudaussfalag
anwiangusa o 1uadel aaedosiumamaaniii
qufiopnanyhnmssaelisiiuennluung 9w washhl
N BUAIAIIHNUAD LRI UASANNENFT  WaMWA B
wuh eilendenmanllsfulanaudousiwazanuiany
anaoathaiuldin (a3l fonFeding, 2544) il

N

filufilymnauilsiuiaionligafioseiimaien
srnmAlanzuwiidatisosnaqoiiafinsziuuas
RIS RGN

thenolulasdviannnms “sanginodmaids
358fat (emulsion polymerisation) hi3upALma3uU
Al 0 (1wl 2 n) Taefl asadumdnAetnnglngy
TwiRinadenas 60-70 azeslalulasd
(acrylonitrile) 20-30 LAZLNANATAN
(methacrylic acid) TwilBsadasndenas 10 o
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“wanevnialulngd

M 2 () Suanmasiuy

namnneis alflunis “aengd
wenalulend

peftasnamemawme fundasaianninin
oW Ny ateldenadiosss 1w (cross-linking
agent) udtiugiiuslunugUiefigamnfl mlszna 100
§0 120 momwaidy  mdentss wiitenFunantom
quilornanymARefames (sulfur)  whigeileselulasg
Aalansdonlnd wu Baddanlss (Zn0) Wimhssme AUMA
yaonsasadauiinindiunasdontss wiluil @ naln

1
o

NIRRT I BT au
wasiAN AInse Nifd o pevqudasn Tuena
smA ameiasimidiEanss wunedwesusdas
wiiviusspewadlaloviwih iiAnlasiy  (network)
fiudousy flavainlam Sowee 1.4-wadlalmduihu
T8l sneailagniefin  Tasadoane 1ulsvadiwaiaiin
sldinnlifians  WanBsudsufurwliulasdms o
Tasutheiduuansioiusnn lusnelilasdiuaynianangod
NnBeRdeanlosas $lametsuunlosafia (onic cross-
linking) fiungnA3uanian (carboxylate, RCOO") #if

¢ MG CH, H,C=CH
2N N H,C=C
HC—CH C=N
COOH
Butadiene Acrylonitrile Methacrylic acid

1 = & o a %
a2 @) 1seesiuiunsnaningng

DN 1SHDWDD

gogaymAg  Liasanlan Soesiangladudadiu
pudtaznay winaluhiefuuoy snes  dlagn
Mofialasainpnes wldwefimpazdaafainnazuiuna
F¢i7 moalaimiiu (recrystalisation) AanHEauIiae
Tulnsd Fosninenossamma
mItsullq sfRpawdndnsigaesns  wing)
TanmusAnaziiummlsingg sensndaiioonndnlbifiog
wasunald) il liana Euinahinling
Tuilagifuuas wlngazifluannsniiaszndielau
AnAnfumissaunansAnunefianuiuasyaaing
wionnd Tunausigwangefiasrmmadandduuiia
T wiidasananu “msamawilusimdugeila i3 lne
i maidluliienellsfius (deprotonised latex) 3Wam
peftounu  Anangoilasnniialulnsdfirteviam i
Uit sif@unadsens (duanwsouy) Tusssuluena
dinaaeliusaildiuneiomesmma  usiflasan
nmwaaailaqiufemsedald o nsuiiuutdinain
Fodfaliguusnnniin Tusnammnaaedus geftann
Tulpsdazifiundndasiiiduaualugiuzduds @y
nvQuiinEesTImABINAALAS taansnn sz mealne
laaan1s®~n ‘wadmniam  ngniumalulad
WanTar WHAmme au wiEnemonweigiiesn
MIMTUWEIANENAITIN 180.1056-2548 uag 180 11193-1
Baflunme auiildsumIsusasay I iRng
ATy ISO/IEC 17025 upnaniidalsimalnme
PEauihmuangge ASTM D6124  wagn13iAaed
lusflumunnIge ASTM D5712 uag EN 455-3 Bneae
wlasindafinguumaluladndndns  Tasamsi~n ”
WaAAINIIN IAWA 0 2201 7160-1

Carretero-Gonzalez, J., et al. Molecular dynamics of natural rubber as revealed by dielectric spectroscopy: The role
of natural cross-linking. Soft Matter, 2010, vol.6, no.15, p.3636-3642.

Global rubber gloves market: An analysis - Market research reports on Aarkstore enterprise. 2009. [online] [cite dated
4 November 2010] Available from internet : http://www.aarkstore.com/reports/Global-Rubber-Gloves-Market-

An-Analysis-12679.html.

Toki, S., et al. Multi-scaled microstructures in natural rubber characterized by synchrotron x-ray scattering and optical

microscopy. Journal of Applied Polymer Science B. Polymer Physic, 2008, vol.46, n0.22, p.2456-2464.
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Wudaya 1A lunIdin T ugnn I ua
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ol fiiAn1afidan 1wnsaemaaIgu naiy
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mmﬁmﬂa\i“uﬁwﬁu MIMA auANNTNYEDIUGTRNS
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NITOULUALI ATNAN WNTaHednLian e
venldtiAng sildiReaudasuiuisansulugaunm
paaalfiifing  wasilullmudamuuanassu na
ISO/IEC 17025:2005, General requirements for the

competence of testing and calibration laboratories

n1InNIia py

a ua

frafunssiugunmansias fiiinmalasnaidindan
M auanNEnRGTRNedanudeIns i
Baaziilal SNIMIVANAMAMNIDINIINAALAZNTUT0
AN ud Inepeadisg MEnm
msudeiulunaalan  wihesussesuvnwipalfiRng
(laboratory accreditation body) RMAFZMENKALTVIUATH

WNTAAIN 1M1

a ua

ARNUGTANIAN N TINLAZL AINANIINA DU NIIOUY
nlsenInmang suanNEwIgatedaiion  Tag
HosUfuRnsdaaddinlsunsnnime auanNtIgy
¥aon1swSsuifisunassniedaa §iiRnafmans
supaLIefienasuses atetios 1 Tsunan dewlssy
masusng wagnn 4 7 wdinnldunnioecudy wind

a va

AialUsuninniame auawiwgionlfiranislu

W o iuine*

ume aui viiFanadeenatunsdnssfanssg
A1INa mJmwmmmwmﬂﬁﬂ’ﬁmﬂuﬂﬂmiwm gl
WanFuieg 9 Jntu RufanndasmIgaalilunms
N9 aUANNIIYHERNUNTRNT  (proficiency  testing
provider) #fiany wnsndlulmusnasyn naluns
sifiufanssulUsunsHMIMA auANNE iR
Bai3nsaudn1TaTeNIag v naskanIoIn e TH
osdtiEnaiena o madseiin sssouszeaiindon
TUsunsnanuanama aufl endu aufenImenuna
mma suANNENNABNIATRNT Taqifussdnigiing
WwIdswEnIenTuIaeiaefiRinng (Asia Pacific
Laboratory Accreditation Cooperation, APLAC) &g
aAnTITHInazmadndaanisfuTauioad fiiRnng
(International Laboratory Accreditation Cooperation,
LAC) gl i yunazwdndudelfiAamauoniy
Mulumibieiaseany wrsnddalsunsnnme oy
ATMNEINYFRIATRNT  AiiusnweuseanaanIx
e asudnaldldnmuseedaallauninnima oy
ANNE e AN maNfzee  ILAC Al
finnmuaueg ILAC-G13:2007, ILAC Guidelines for the
requirements for the competence of providers of
proficiency testing schemes Tnfudariwua ISO/IEC
Guide 43-1:1997, Proficiency testing by interlaboratory
comparisons - Part 1: Development and operation of
proficiency testing schemes LLGiGT’JﬂLmNaﬁ ISO/IEG
Guide 43-1:1997 ILAC-G13:2007 iluion 13
fauuahliliannigu wag 1SO/IEC Guide 43-1:1997
fiffeyaBe fUATA AT wid
ININA AUANNTWNYHDU IR
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W ILAC-G13:2007  wifasfiniausuilqudingyalaviu
sfousdhnliliinandniuisassuemsdundamion
Susnauini mwﬁﬁﬂizﬁw ILAC General assembly
1 2005 Id waldaneyin 1SO/CASCO  nuwmau
ISO/IEG Guide 43 part 1 wag part 2 uasdavihlvidu
Mwsy audailagiu 150 Tdeandlusnasyueiiuln
ISO/IEC 17043:2010, Conformity assessment - General
requirements for proficiency testing fiaruuaiiali
"Wiunane auanutwyieeliifnng Watud
1 quaus 2553 TasunufiLaseniananaTguLas
ILAC-G13:2007 wag ISO/IEGC  Guide 43-1:1997
933 ISO/IEC  17043:2010  Idihfiamuuaifin
AN [LAC-G13:2007 wag ISO/IEC Guide 43-1:1997
mmuﬁ’mmsuﬁmmﬂwumﬁsznﬁ\mismwm\ﬂﬂﬂmiu
mma auanNigiecldifing nsls Affmng o
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WouiiAnT uNnIgu 1SO/IEC Guide 43-2:1997,
Proficiency testing by inter laboratory comparisons-
Part 2: Selection and use of proficiency testing schemes
by laboratory accreditation body Lﬁ‘aiﬁﬂiamqu
mwn oy AnNdwgdes§TANle a8 R uu ey
WaTernINvosUduRAn13  (interlaboratory comparisons)
ARy WANAAAIINABINITERNHaU AN 19Me au
WonUATRMT suWiBy  Fisenaun1angia ey (inspection
body)  WU1IB3UIBITZUUUEDIUGTRNS
funasinen uasmharuimiugua dediallsunm

WUIENY
MWe AUANNTNNYARRIRNT wileuIaeTsuLy
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domlusnasy ISO/IEG 17043:2010 vssnausy
2 il dw
fiadmuaduszuumEmany - leanunniaivue
N ILAC-G13:2007 uwag ISO/IEC Guide 43-1:1997
uil anflumanuaniissyfadazianeaallsunay
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wazfinyaluniadanlillsunannime suawdg
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finfmainanFaaulnATR  wazesouaguin
IWsunsnmame suAnnsnngHeelfiRnslusssiusa o
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wasumlas Teud

MIFYRANTINMMA BUANNEINAFDIINTHNT
{luAanssn Conformity assessment $afMIsIUANT
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ISO/IEC 17043:2010 dhuiienifufanssumiame sufid
NI NReG o aeandaiwel wasianaanns au
Wisufifinassdiuann amnsalunisiasenaipeiie
gAY ISO/IEC 17025:2005 eavhufiialisunas
Mme puANNHIYHosfjiRn1Tedmiu  CAB

ATNNIATTIU

(conformity assessment body) spiufiu  WMIUTULY
10NIAIIM ISO/IEC  17043:2010 Tfamninigu
ISO/IEC 17025:2005 W@t aauiinimuadinnig
neufiaimuamussuumstimIw  Inefaimuadiu
seunnsAmariilUan 1SO/IEC 17025:2005 wag
ISO/IEC 9001:2008 ust ISO/IEC 17043:2010 Tallgii
nsaniuluan wsaseeddalisunannime oy
aNNFNYERGIGTANT  deiuname auANEIIGY
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winliAaslom] “wiuvesfifinme oy HWesUfiRms
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lslvihany  (non-destructive testing) n13Me AUNTTY
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YDIYAAINTHNG Y

MATgIY ISO/IEC 17043:2010 fimiauiisiin
wasilapuuasdfsunansd aan ILAG-G13:2007
uwae I1SO/IEC Guide 43-1:1997 ialvidnlaldiniay
ArauARNAANTINNG 0 nhanafiiy uasFodey

ANATENIRINAITILAY 9 Aaninal WudTh proficiency
testing, proficiency test item, proficiency testing
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o

assigned value, outlier k&g metrological traceability
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aw Tumsdaesandode wasmItssdy wIsousna
fuidanlisunanniane auanniwIgAosfimng
Iaagade 1SO 13528:2005, Statistical methods for use
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wae “The International Harmonized Protocol for the
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[ [ Abstract -

This study was carried out to develope boiling
quail egg in retort pouch, by comparing the effect of

preheated-treatment, retort pouch material, and retort

W UnyivA wpana*

treatment. The effect of preheated-treatment was done
by boiling quail egg in various NaCl concentration
between 0.0, 0.5, 1.0 and 5.0%. The boiling temperature
were 80 and 100 °C at 3, 5 and 10 minutes of each
temperature. The effect of packaging was done by
comparing retort pouch material between the used of
aluminium foil pouch and foil-free pouch. The effect of
retort treatment was done by varying retort temperature
at 110, 116, and 121°C, and varied retort time at 10,
15, and 30 minutes. It was shown that an appropriate
preheated-treatment of quail egg in NaCl 1.0% at 80°C
for 3 minutes, because of this condition was less
peeling loss treatment. An appropriate retort pouch
package for filling boiled quail egg is foil-free pouch,
because it was not effect on quail egg color while
storage. And the appropriate retort treatment is retort

temperature at 116°C for 10 minutes.
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Thermal expansion is a ceramic glaze property

Abstract

normally used to develop new glaze or control glaze
quality. This is because the thermal expansion can
affect on the strength and the craze resistance of the
glaze. The thermal expansion of the glaze can be evaluated

by Dilatometer or composition calculation. In this study,
mathematic model was used to study the relationship
between the coefficient of linear thermal expansions
of glazes and glasses, together with, ready to used frits
and glazes from Dilatometer and two glass calculation
programs (Program A and B). The relationship between
the two methods was determined by regression analysis
and coefficient of determination (RZ). YA and YB were 1/ the
coefficient of linear thermal expansions from calculation
by Program A and 1/ the coefficient of linear thermal
expansions from calculation by Program B consecutively.
For glasses composed of simple oxides as sodium oxide
and silica, the simple linear regression analysis results
of both programs were similar y, = 0.1729-0.0073x,
R’= 0.973 and y = 0.18-0.0077x, R* = 0973. However,
for frits and glazes which composed of more complex
oxides, the simple linear regression analysis results of
both programs were significantly different. It was
concluded that the linear thermal expansion coefficient
from Dilatometer could be calculated by using Program B
better than by using Program A with the simple linear
regression as yp= 0.2252 - 0.0113x, and R2= 0.892
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B0, | SiO, | ALO, | Fe,0,| TiO, | Ca0 | Mgo | Na0o | K,0 | PbO | Zr0, | BaO | 1,0 | S0 | Zno | LOT
3a s | 29 | 328 | 006 - 010 | 007 | 024 | 018 | 507 | 037 - - - - -
(FT995)*
usfludhe - 664 | 186 | 005 | 002 | 022 | 005 3.0 11.4 - - - - - - | o6
Tadan 413 42 | 006 | 002 - 218 | 196 | 005 - - N N . 093 - | 295
Jnset
HAugux - 083 | 024 | 013 - 55.8 0.5 - - - - - - B o | 422
Fuan - 465 | 369 | 157 | 008 | 006 | 014 | 010 | 238 - - - - - - e
(5EHa)*
MBI -
Fat - - - - - - - - - - - - - - 99.5 | -
oonlad
LI
miveiun
*NATSUAIE XRF (Bruker S8Tiger) Iaslasansianduazimnisy nsuinomanivins
‘4' =)
AINN 2 1 o JIARDUNARDI
Yaghv f3n usthah | Tedanlud | Faafu Aun 3N Fant Bidean
(FT995) (3509) sonlwd | msuom
LT1 62.9 299 - - 35 37 - -
LT2 43.4 33.0 3.0 39 11.8 4.9
LT3.2 59.0 18.7 72 7.0 4.4 4.1 - -
LT4.2 39.6 24.1 16.0 62 6.7 73 - -
LC1 15.4 23.1 462 - 77 7.7 - -
LC3 - 273 54.6 - 9.1 9.1 - -
LC4 - 19.1 66.0 - 9.5 48 - -
—— LLT13 - 21.95 3721 - 10.13 16.49 - 8.72
E LLT2.3 - 22.05 37.39 - 10.18 16.57 6.39 5.84
llr LLT2.6 - 19.71 33.43 141 9.10 2540 572 522
"ll:" LLT3.13 - 23.56 4341 421 16.31 2.53 6.86 3.12
E LC3.3 - 26.0 52.0 - 8.7 8.7 4.8 -
TC
-
-E: = s = P o P w
5 a1l 3 sudilsznauiaiines Wia iy u5agy waswh Alilummeass
L=
ir" B0, | SiO, 0O, | Fe,0, | TiO, | CaO | MgO | Na,0O O | PbO | ZrO, | BaO | LiO | SrO | ZnO | LOI
: 273 2 Al] 3 273 2 2 K'l 2 2
i wWin
(i
i;lr'; Wias1 | 283 | 304 | 09 | 004 | - | 105 | 02 | 1s | 02 | - 85 | 003 | - ) - | os
1T Win#2 102 | 622 | 84 | 014 - 125 | 17 18 | 22 - | 0005
i 0.5 - - - 0.3
r— = R B
- 5 3 194 | 497 | 85 0.1 1.6 | 04 | 65 | 24 003 | 16| . i R
32 Wia 24 196 | 522 | 69 0.1 - 1.6 | 02 | 44 | 32 - 4|, i i - | os
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Al 3 auddaznauiaiiuag win oy "uFagl wasud Aldlunmeans (de)

LEL)
9.9 574 72 02 - 9.3 0.8 55 1.9 35 3 0.2 - - - 12
54026
ndevduiag
CRU103 | 164 | 584 9.2 0.1 - 55 0.1 6.7 21 | 004 | 01 ol B A . L1
CG466 123 | 559 | 102 0.2 - 8 0.7 55 26 | 002 | 28 | oo, ) . . L4
9
um
N1.58 - 69.54 | 0.13 | 0.05 - 0.06 - 3022 | - - . ) ) ; :
N1.758 - 7325 | 017 | 0.6 - 0.15 - 2636 | - - . ) : ; ;
N2.0S - 7461 | 022 | 019 - 0.13 - 2484 | - A ) a ; N
N2.258 - 7668 | 013 | 0.06 - 0.07 - 2306 | - - A ) a ; N
N2.58 - 7944 | 018 | 0.06 - 0.07 - 20.25 - - . ) ) : :
N3.08 - 8263 | 0.17 | 0.07 - 0.06 - 17.07 | - - . ) ) a ; R
*NANIUAIY XRF (Bruker S8Tiger) laolasamsianduazisnssy nsuinamansuims

2.2 FEnmnang

Fmmaaesznausiumme aum “Nse n5
mInesdasouEa. “wopasntnedae  Dilatometer
(UNITHERM™ Model 1161) wazn1aduan “wss s
manenadidasoudo “ulaslFusunandunuiiini
vimgmana 2 lsunan (Wawnsw A wag Tsunan B)
sateiilEldun ndauvenas Wi ey 1Eagy way
wiasanedl 2 waz 3 dhefildnme puniuAnuad
WUUNAYEIUIZNIAIY G Shapiro-Wilk test 93793 au
doulonadwnsinisannss  wiAn “wRuIsHIng
AR BULALANELINGE NI VD W NI “u
(pearson correlation test, )  SAILUUNIANAA M3

FaEMTIATIEHNTONN0E (Regression analysis) Wag
WA ‘N3z nBuaanssin~ula  (The coefficient of
determination, RZ)

NITATHNFIDEN MFUNTMA BUIELATDY
Dilatometer vilasnisheatanimaaniuifasgiu
g 1600 ¢ wiilu "y wddnhindalifng
5 x 5 x 50 findwns na au aiEmInessfieou
Turhenamgi 25 - 1000 asrmaids  THdnnadn
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3. HAKALATAINIMAADY

HAMIINA B “HUl5E MEMIHE B aSauGL "y
¢ae Dilatometer waz miswnsllsunsn A uas B
W AasIeNTaR 4 W ks vEmsnenesidindeudo "y
¢ Dilatometer vogindavay g 593-0.19 x 100
ganinatiuting 6.20-9.68 x 10°°C sanaday 1Fag
ogluton 7.32-757 x 10°°¢" wasvauiagludi
8.40-14.30 x 10°°¢" anmma suMIwaANUATHLLLNG
youlIeNnInay R Shapiro-Wilk test wudnysmnng
waufinaaain Dilatometer launaw A waz lisunsn B fen
P-value 0.0005 0.0037 0.006 ey Bfount 0.05
W avdszmnsvasioyadnisuanuanldiflulng 1
sidunsuaoioyalasls 1/ s vEmamediiiatou
gromarnadaslillsunin A was 1/ wUse"nd
manenesdiesausionadnlaaliluswnm B wod
fieh P-value 0.328 waz 0.054 mwedu Tasnnnd 0.05

w avilszmnaasiayaiiuadldfinmanuwanuuulng
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mINd 4 1 o TR N5 v maenesdiaSowd “wwpandou Tae Dilatometer wazn1saadlaalysunn A uas B

L Dilatometer Tdlsunsu A Tdaunsu B
fIPEN 60 -l 6O -1. 60 -1.
«x10°°c™) (x10°°c™ (x10°°c™
“
a9y
LTI 5.93 6.41 6.89
LT3.2 7.12 6.29 7.31
LT42 7.01 6.12 7.05
LC3 777 545 6.59
LC4 7.61 5.35 6.56
LLT13 9.19 9.65 82
LLT23 7.99 8.05 7.5
LLT2.6 731 7.58 6.98
LLT3.13 777 731 7.53
LC3.3 7.80 5.55 6.60
w3n
WSan 9.68 8.28 9.33
Wsa#2 6.20 5.63 5.85
W3au3 8.86 6.96 7.83
Winwa 7.71 6.46 7.23
W3ns4026 7.38 6.79 7.21
4 o oo
ndeuduiag
CRUI103 732 6.44 6.75
CG466 7.57 6.57 7.03
y
um
NL3S 1430 14.60 14.14
NIL.75S 13.50 12.93 12.50
U N2S 12.30 12.27 11.86
E N2.25S 1130 11.45 11.05
(1 N2.5S 9.90 1018 9.82
| =3
i T N3S 8.40 8.72 8.40

M3 Fusuuuneadae afiieli miuwennaaiienslensimannsy  oee iR s vEnnEnad
dinsoudor “wanuiiBnlssnaudlndeneenlsduazian annama s Dilatometer wagAIndInliaunn A
waz B w aedonmil 1wy r = -0.987 fava “wiusiBor “uaseld snsaanonidl uathede y, = 0.1729-0.0073x
fien R? wihifn 0973 “wisumasnaslilawnin A was 16 = -0.987  simInanawda ety ¥ = 0.1800-

FI 1A

.

TISEATENSE IR

0.0077x fifn R* whifu 0973 “wiumsdmadiellsunn B aeh s vsmaneeddia3eusaoudiann
mana aue Dilatometer 1w3eni[aSINBANHRLIAN M3 B mIpeasdinsaushomadmnadas ilisunaw
A uag B 16 sy vidvoensdin wlalndidesiuio Sanas 97.3 Wl y, uas y, wiiy 1/ ks vbmsneiilatou
shansannmlaslillsunn A uas B

WM Suduuadinm a3sin wR s iEmsnsesdioawd wae  ndeunease YW

L
IS

CRR °"|L°%f«1iﬂ w1 Felsznausneaanlasivainvats Annve aulay Dilatometer wazAnesllIwnn A wag B
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W AN 2 W T = -0.8601 RAna “NiSIHe “wemald unaannauGas “wathed ¥, = 0.255-0.0138x §ein R% = 0.740
wiumamanmellsuns A wasld r o= -0.9446 Hanm NiuSE wasald umsannasiBe “waeahe Vp = 0.2252-
0.0113x §ie R? = 0.8922 “msunadnalisunia B muas ila y, WALy Wiy 1/ N5 WENINEN e
dason shonadmnulanlilisunm A wag B & aud N vismIsenadadiafeudi “wnnn1ama ey Dilatometer
wsnthllafneeuiiwlsoas ‘s vsmanmesdiefausiamssunlaslilisunsa B 1#auas 89.2 mnnd
maliTlsunan A Baasinaldsanas 74.0
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ik a A

Tlmmsn g Talsannsn A

Wi

o
H

€

. =0 (s sasey K- 3, = EERK ¢ 02585

* 014 Lo
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i E

& L A sy &
:E ik L VT

2 — vt Talwingu A |
3 e | == = L {Tlmingu B)

-

ey P NI

wa o

i1 AN “iusung siTR s visnsuenasdinfaunassiiilsnaudalnifenaaniduagdianiainnama . au Dilatometer

fumsdnlaslysunin A uas B

b4
'S

Talainea &

¥y = DOITTY 018

i R0

Tabunsu o
¥, = 000735 ¢ 01720
R=09m3
A& Talaurou o
P @ Tbumuu

= Lingar{ Ttlsisfrin A}

0 +—
| = = Lanear{ Tthunau g)

iz inbnumeduilefoad e oo” @, ©

o
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o 2 4 fi 8 10 2 14 3

bux Bwil FTR 5 S - o

v o

AW 2 1 auAna “WsIen WA " vEmaseodiaieunaniedaumaans i vWin wdeu agl
nmna o1 Dilatometer fun1admlaslilsunim A uas B
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Hanamaadk aulduihnseediesaunenadauuasuiadie  Dilatometer waznIEInFIETITUAT
Anaaffienm “wiusiu o dle ' alifufaudalnoudelndenesnloduagianmi “us vinamenedadioiou
ypaAdnuuAsuiEIs Dilatometer I lilafinpanuiuLInes s vEnamesiiaseushamdmanlagld
Tsunsn A i3 B lalndidpaiu Aesapas 97.33 fe unsannoui@al “uotede ¥, = 0.1729-0.0073x uaziien R* whitu
0973 “wiumaAnnmsallsunm A uagld smInanauiBol uatede y, = 0.1800-0.0077x “WFun13AIneIY
Tisunan B udidlanedlsznauadidudon wude N vissaamssa wlalunalifluswnadm B fddauas 0.8922
Jndhnslilsuna A fefienanas 0.7398 Taofl unsamaaniBo “uothehodelisunas By, = 0.2252-0.0113x
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5. NAANTINLIENA

dvsatauamguiiBmmysuud Tasmsi™n uadmns naineen afdns ilianadwialung
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Boakes, W.R. Using your PC. for reformulation, Ceramics Engineering Science Proceeding, March, 1995, vol.16,
no.3, p 9-14.
English, S.; and Turner, W.E. S. Relation between chemical composition and the thermal expansion of glasses, Journal
of American Ceramics Society., March, 1930, vol.13, no.3, p. 182.
Villa, C.E,et al. A Spreadsheet program to predict glazecomposition I, Interceram, May, 1997, vol.46 no.5, p 303-308.
. A Spreadsheet program to predict glaze composition II, Interceram, June, 1997, vol. 46, no.6, p. 425-429.
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e Abstract -

This study was carried out to understand
Narathivas Kaolin to develop a body for pottery group
under sufficiency economy village project and model
farm at Ban Rotanbatu Narathivas province. The sample
was characterized the chemical composition, mineral
composition, particle size distribution and residue on
sieves by wet chemical analysis, X-ray diffractometer,
X-ray sedigraph and sieve analysis. The physical properties
were also measured. The results showed that the
sample contained a lot of sand and very fine particles.
The physical properties of the clay fired at 1300 degree
celcius had white color, firing shrinkage 11%, water
absorption 17% and bulk density 1.79 g/cc.
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32 MINFALINAYBYARNA TS0 Xeray sedigraph (Micromeritics SediGraph U 5100) Tanlimufism
MIFBURIUALINTY 100 L

33 Aemei wsznaumneusinen iedoo X-ray diffractometer (Bruker i D8-Advance) # Cu fiughriniiase™
uaz Ni fu filter Tnefien 260 doud 5§ 80 pom lishatafiudy Tumumad

3.4. Awmeinndiznouiail 1aeds wet chemical analysis lighaeheduaulimunisdn Jinnedlaangu? quas
WARTWAN TAsmaall naavena1 astsne

35 sifEmenmmdasn Tdun = mamesmdomn musnass ASTM C326-82 (1997) magafnin wasamaminiiu
ANNATFI ASTM C373-88 (2006)

MasRENEUA Bu W siRmenmdon uadnlusdeus (ot mil) WiRuadlen WazBuaruazung
100 iz inseslugnafula no3 dafiumana Thmweadulifineseime uddnamuuufamlans 1una 30x60x12
fiadwnT laihiue sussnannunianiué Widluisdiianuem 50 fadwes neannbune auliiusen wWau ag
AmmEmiousntuny Udasliwhe udnhdnunluenlin fgumgi 1200 1250 wag 1300 serwaidy Taulidam g
150 aveniaidy il Sulwiigomgil v e 30 il

4. wanma 8y iAvesAvEY lnathd
4.1 MAANASUNTE INNANIMA BUMUSINAIMIAAaAsUNTS wod HSnamndensuns 100 waz 200
adiudiunn lesnfnuasiianuasidun gnn  wnsniuezunag 325 wrldune o nnfideunazwnsg

100 200 waz 325 wi Aadluafivivsnioiu Wesnndudenandllldimnsuunde Tasmlludiluud
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Fta pefBnainn@emgunae 100 wag 200 i Hoean Wesnndwnyit sohunszmnsdeud fow Al 1

AZUNTI LD, 1315 PSnmmng, Seany
fuglnathd Aunsdu Fuwesvhe
100 3294 - -
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325 1.08 <1.50% <2.0%
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2
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a1l 4 wAndaunEpadngeAue A femTaunin

Aurngluahd Smfauadng
1200°C 1250°C 1300°C
FAndaen L% m m
mInadIvaar onns 8.43 .63 1131
nigadini fova 28.12 22.64 16.65
AUHL LA, nSuABaL. . 1.51 1.64 1.79
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Norton, Frederick Harwood. Fine ceramics : technology and applications. New York: McGraw-Hill, 1970, 507 p.

Reed, James S. Introduction to the principles of ceramic processing. New York: Wiley, 1988,486 p.

Singer, Felix and Singer, Sonja S. Industrial Ceramics. London: Chapman & Hall, 1963, 1455 p.
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“uit al Twwaady wlnajdnuandoue s
wnnemaaduin “wlsllen Wiawudnhn foradh
fusmesio anld asannfaualnneia w0
wansalud seslananeiuiiduduanodaone
aonolfidnuzs  wowglaRsldusudpssidouana
Yanasiemaaa (Toy Safety Directive) i siuas any
fufioyarutaaadusnnty  Tasfifadmuanavedi™
Yssmials fuanshudnindl wadanineii wial
aliomiialu 22 niia Tnsluilaqiuifiing ausnasgu wiy
mame auaglanfnefiuiisnann foneldluwaady 3 38
Tgiun (1) CEN ISO/TS 17234 : 2003 “mfumiang aulu
yauaLTindIemM (2) EN 14362-1 “msumame aul
nawduiivingy "o, Wemssnma uag (3) BN 14362-2
"msumane aulupaiduiivhean “maannly “ansed
dalifaanuaaadoudbinlng  wazdiung v 3u
an wnTmanay a3 seantFiilmungsdiudia
13uame (REACH) naninene asidns Iaalasaniaad
Rulgdavilanmaianguine auanuasafamaiily
wAafasiuaoduiions seanuaziiamaduasniiAlan
Bolulamamatimimme sunes Sondosalunantioacd

ANATNA AUNIATT AN 9 Fafina1inusiudae

]| Abstract -

Most of vivid colors in toys come from azo dyes.
If children put toys containing azo dyes into their

mounts, this may have a negative impact on the safety

e L3 q‘.-
B o andieg* mﬁmuTwﬁqmru**

and health of the children because some azo dyes can
break down into toxic aromatic amines which can
cause cancer to human. Therefore, the European Union
(EU) has revised a toy safety directive to update with new
chemical safety findings. The new EU regulation relating
t0 toys prohibits the use of azo dyes which can break
down to any compound from the list of 22 aromatic

amines. Currently, there are 3 standard test methods

which can be used to analyze banned aromatic amines
originating from azo dyes in toys. The standard methods
include (1) CEN ISO/TS 17234:2003 for toys made from
leather, (2) EN 14362-1 for toys made from natural
fibers and (3) EN 14362-2 for toys made from synthetic
fibers. To protect Thai children from chemical hazard in
toys and also to promote the export of

Thai toy products which can comply to REACH
regulation, Department of Science Service has set up
a project on developing a center for chemical safety testing
in toy products for export and consumer protection.
The project also includes a testing of banned azo dyes in toy

products according to the afore-mentioned standard methods.
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wuhlf~ Tumasndailldnemu Gonndnemendumaillon Wowdmhnfoaduifenadeemald unanwi
naMfeTuaean Tueandw  wadisne au dasnlundasnrimanauiiiulUmungssdoudnin 138unse  (Restriction
of Hazardous Substances) fii3unta 1 11 REACH

H= 2. dunsrwon Tuvooidau IR

““Piinfuiunasnannm (pigment) ¥3n~fan (dye) Balaevialifiu 13 et w™f silfdeann e
Towiing T wranasansldlusianans (medium) Tusnusfiffostivoy “fanfignisnlfinuashanhoomndugn wnsmoeoidy fo
“fiosials (azo dyes) Tofivajialn (azo group) athaiios 1 newlulnana way™fonuaunmeiluy (anthraquinone dyes) dodl
vijanslufiadnuau 2 ngnlulnana dow adlunmd 1 faselsdaiulssnmesfouiifam duadiamoumianmnni
Taefinanaasnninsasas 50 uag B (dyestuf) Viavng WipUszanas $opaz 60-80 1ed IBUVERITIE Vivua noan
nengn Wiaa “ivannvany uagil aiifsi duid nmadlase $eluananesfaniinliian ™ Usnaude 3 " fo
(1) ' ﬁ]mmuﬁuﬁwjﬁﬁimﬁaaﬁu (conjugated double bond system) Téfur  ufihunGu (benzene) oundiidondaii

(fused benzene Ting) Wim (ring) Adionsinriy ni (2) Gonh lasnevia3 (chromophores) Bl wandluanaivinliina ™ Taua

-N=N- (azo group). -NO, (nitro group), G=0 (carbony! group) we Wit (3) Bund Sanlslam (auxochromes) Tgur -NH,, (amino
group). -OH (hydroxyl group) B ‘mitluldenulaseny wnsoneslasuenaslushumaganduu ¢ toud mavi b i

[ NHZ

— A Ao
ot Y COY
U\\N_\Q*NHT (/ I \f

(1) Disperse Orange 3 (2) Disperse Red 11

il 1 shathanpg Sasel (1) wag “Hanuaumneilu (2)

“fosolnldgminmbssyndlihmeaneawdadom dun “donnn (hair dyes) 91113 n3sa /1 wils was AlH “nenu
Fwme (tattoo dyes) “wiluga wnIIm"wma wuhfinald” dasntmitediuels hu”daslsznnee q Boutenaitmation

=

T6un (1) " WS (disperse dye) Toianlaius Wlalwdo wes (polyester) Tndwalusl (polyamide) wag per3an (acrylic)

@) “Tasnd (direct dyes) Baienlfiu “Wlasiiafihe (cotton) 3uey (rayon) Wialug uas asr3an (3) “108a (acid dyes)

=)

LS

panpnldiuloanmu “nd (wool) waslwAwlug waz (4) “Fuaniin (reactive dyes) fudlpnlituluainou i e

wae w3 waclwdnleg “AlFoenday Wyl Snfh™® @5 (disperse dye) Badlw™ al Toewwne “um ~"w uag

-

“wng Ioo marilazgnlfidhi“fon fethauiu Disperse Orange 1 Wusiu g A llaganeni AATNAAL “ulenotunuy
filbimonihwini “elmaniidiagminliuendeanin anld 1sualmnAneiiu (aromatic amines) AuAunTBda samW

FI 1A

om13efl 1 (Garrigos, MC., et. al., 2002) lon ™ fanfifvilaiiualy (azo group) wsngrsmdlaadulng wldidnim
(azoreductases) Tuilaghumadsiy wadln Aot wasuwuefiGaludl"dn Wi medanfnedu oy meslanineiiuil
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AT fusadinl 'madndmoonsroliiRaduwadud (Kriek £, 2002) wussnmmdiidmmmmeniio i
yuiie niienaliRanzGlupduas ‘ol Senndnmoeaauiii e viaedinhn faniiadunnodaemeld

laran sawidlungu™ials (azo dyes) 1ofin  wnsauandald 1sesiandniefuiiiuiuamalaeii 1aieseds
d1au 24 wila fanaminedu dewgi vawelal vide BU Sdldusupsdouansasafaungiau (Toy Safety Directive)
Ty Sauay ansuiuiayanaasaduinnty safeulmidiumafinssuangasadsluacidudin
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a1l 1 M3 eeslan@nefiudocin Suou 22 wla @3a7 1 - 22) sm EU Directive 2002/61/EC Uszmenna
wnmgla wasisndndn 2 oile @e7 23 - 24) M Oeko-Tex Standard 100

A o CAS Number
o FoensozIsananeiiu
FUAN (MU11aU»N 1N Chemical Abstract Series )

1 4-aminodiphenyl 92-67-1

2 benzidine 92-87-5

3 4~chloro-o-toluidine 95-69-2

4 2-naphthylamine 91-59-8
5% 4-amino-2', 3-dimethylazobenzene 97-56-3
6% 2-amino-4"-nitroluene 99-55-8

7 4~chloroaniline 106-47-8

8 2,4-diaminoanisole 615-05-4

9 4,4'-diaminodiphenylmethane 101-77-9
10 3,3'-dichlorobenzidine 91-94-1

11 3,3"-dimethoxybenzidine 119-90-4
12 3,3"-dimethylbenzidine 119-93-7
13 3,3"-dimethyl-4, 4'- 838-88-0

diaminodiphenylmethane

14 4-cresidine 120-71-8
15 4,4'-methylene-bis-(2-chloroaniline) 101-14-4
16 4,4-oxydianiline 101-80-4
17 4,4'-thiodianiline 139-65-1
18 2-aminotoluene 95-53-4

19 2,4-diaminotoluene 95-80-7
20 2,4,5-trimethylaniline 137-17-7
21 2-methoxyaniline 90-04-0
22 4-aminoazobenzene 60-09-3
23 2,4-xylidine 95-68-1
24 2,6-xylidine 87-62-7 B

wngmg : * wliafl 5 uag 6 Tensilasmmin gz Edniulniu 1wtied 18 waz 19 muaw wiRvhMAen
Wisane 1anfiadi 18 uag 19 uny (CEN ISO/TS 17234, EN 14362-1:2003 wag EN 14362-2:2003)

laeawznald aedasdaniivllmadafmuaes REACH Baflungasouluivanlssmanglaiife el

o

waznalfislemd 1efladaasade ngisdeuiiieafeoty nssaumsaanaden (Registration) 1308 n3zIUN
a7 auuaslsdy (Evaluation) duansuazarm”salunawdauacli 1aiedl nszuaunameaynne (Authorization)
wanvEeld mwiidduduemonnlaofidewls uasnasaumsdfa (Restriction) mMInaa mMI3smhedals 19iaf
fifuamennn viingaudion REACH Swatiadulfdusdui 1 fqueu 2550
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nn3sevams REACH neniuanulasaisly
padauiaziuluGes sionzdvhiffansnaieiug
I~ = 1 -~ £ d . . . .
uasiluiumnn1T uWug (Carcinogenic, Mutagenic, Toxic
to Reproducibility ; CMR) Ingasviupaaiay ¥iatu w
panaunE N wwpa nlungn CMR v 0.1% lawd
fipniunsaiddly wdadnld wnsa "l T

Fmame auviBan 13eclsndinedy ALAe

BMEs 3. 33na ou rovkwluvonIdu

ANnMsuansaeee " donalrlunaady Mindiunds Wie
ISO/TS
17234:2003 {ndnnis Ae “dondssnmals Jlage 519

vl wlsznay amme aumINds  CEN

maiaflily A-N=N-B @ wnsauanduiy A-NH, uag
B-NH, Iéidne
Bkl
Na,$,0,)
AMMAN 70 DaFLBALEH

devinufminiy e wifdluns
iy lodenlavlolud  (Sodium  dithionite,
meld nsiifiendien (pH) whiy 6 was
fa um3 1 lae A uay B
T 9U3sney Azo dye Wlu 13Uszneuelodiv 13l
nguaddnndn  dodhusivihliaa i dwe g Tan 19
wanshaonindandiy medanfnedy i wsenna
AansimBinale

NaZSZO4
A-N=N-B ——— > A-NH2 + B-NH2
pH 6

Azo dye Aromatic amines

=)

LS

feRslmmasasunudanialasunnns (High
Performance Liquid Chromatograph, HPLC) lagld

-

sheaianiiadaanhlowad"da  Janagandu o

P
agaa

I‘Nﬁ"}\i dansliloan  35UAANN mwaniumamwwu

FI 1A

pclandneiiy Idam o 30 Afdn (30 “wludw

i 30 Hadnin/dlaniy)  wazanngindoui

.

TISEATENSE IR

Aendnafumaiali“Ussnmels - Auandaudaiodiu
waelanfnafunialanianis T 24 ofia fignimun
Fudniuiifarmunlih deisotome sumads
CEN ISO/TS 17234:2003 wéazsindlainy 190l5anfin

1NN
1NN

Ny T 1

9 b o 7 n‘su'lnu'iman‘h‘.l?nﬁ

Wil 24 ofied wasEpoUfUANITAsEEY w00
avata meslsnAneiiuldite 30 ARda
“WSuanEUTIGE e (textiles) a1 Wl
wliitne aumn EN 14362-1
Taffunausisshateadeadoiumaansiaslsngn

5330806 (natural fiber)

wian “foswelalusadamdaiinanidy - wdhe
AaneinBnalaed HPLC, Gas chromatography/Mass
spectrometry (GC/MS) ¥3n HPLC/MS
aglaninann fomalslu awmeanls “aemed (synthetic
fiber)

M3 fa 13BunsddadhazaisBunidaanlsiuniu

“UMINA DU
adliAine oumn BN 14362-2 Tefiumou

(chlorobenzene) fioyw  wvdaiiumaunima ausali

wiudnfuiusaneha “amamih “Wlassmmasananiinediv

a o

AnanTagaurdatu iy taldnewds 40i

9

[ [} 4. sU

Foansentinde  npaedsudiAsfeety el u
fioundn uaslapdl BU  snaududizGulunisesn
nssdisusng g Aieafaefuanudaaadul uditing
fn anwauntmafin iy ey KaafuRRTR
fuwin FfunWinfiussmaiu 4 saihngssouses BU

wnSlunsauwuamsiunamed i “ud vy Ty
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M1 ‘seanuastitanaduasaduilnn  felulasenisil
finana ounen” dondaeinlundasadoondunin
Tova aumegIusg 4 sefindainedudion vl RelE
Winanulasadouifnuasiiunis v Suge 1wmnIan
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Department of Science Service. Training workshop for chemical testing of toys relating to REACH regulation.
August - September, 30- 4, Bangkok : DSS, 2010.

ETAD Information Notice No.6. German Ban of use of certain azo compounds in some consumer Good [Online] [cited
12 August 2543] Available from Internet: http://www.etad.com/information_6.html

European Standard. Textiles - Methods for determination of certain aromatic amines derived from azo colourants - Part 1 :
Detection of the use of certain azo colourants accessible without extraction. EN 14362-1.2003.
. Textiles - Methods for the determination of certain aromatic amines derived from azo colourants - Part 2 :
Detection of the use of certain azo colourants accessible by extracting the fibres. EN 14362-2. 2003.

Garrigos, M.C, et.al. Determination of aeromatic amines formed from azo colorants in toys products. Journal of
Chromatography A. , November, 2002, vol.976, no.1-2 , p.309- 317.

Oeko-Tex. Oeko-tex standard 100, General and special conditions. Edition 01,2007.

TFL Leather Technology. European ban on certain azo dyes. By A Puntener and C.Page. [Online| [cited 10 January 2011]

Available from Internet : http://www.tflchina.com/aboutus/Environment/eubanazodyes.pdf.
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mﬂﬁu Iﬂmﬂwlzm'%a\ﬂ Universal Testing Machine ﬂms‘ﬁ
yaanT wasienofin auinufidiie vibidesfinmaian
1o pufsUIIRITIUE LT Tnanaimuldandunms
2w uwsnfenns Suuasiainzanii anada
ﬁummﬁm BS EN ISO 7500-1 JIS B7721 wag ASTM E4
ﬁmﬂummﬁmﬁiff pu\fiulA3ag  Universal Testing
Machine ¥l#RNATH 299N IS ARATNRANATA
idlasannmadinloufioya  uaz wsnoanTBUNald
iims sudleuudn S sy i eadiums %
wasimwaiaws’  Aefanaalvanmaduantdivions
24 fin wasiiouBundienls vanmoanpeiaTai 5
wasity A0ldduaumme sumaiheua Ry
fufRnaalaniaduanialwoniqn  SY047 wpwFem
Synectic Design Ltd. szwmadonge  uaslnaninad
AuAlAmadie  SCOUTS5 waau3tm HBM  iszwe
Wigawdm  lasnRsuifisutss visnmean 4 fouils
Tl anwamaAdoueins’a mamusasnsin
ANL DEIUedM I wasnaTINA1AN [ LD
mM3dammz Type A HanIvaaadl aslFdiud fanaa
Tnanwaduondalionsn Swiu  Siss s mand
fanpalvaniraduonydlWeniqn  SY047 uddpandd
Inanwaddufamasiy SCOUTSS  atlainuaginial

AUNI0T 6T Wnsasnse BN dEnuawan

Undversal Testing Machine

W 5y AT H0 MWL

In present, needs of a force calibration service

[ ] Abstract

are increasing, especially the calibration of Universal
Testing Machines. However, calibration officers and
equipments are limited. With this reason, the propose
research was motivated to develop a calibration set of
a standard force. The development of this calibration
set was separated into two parts. The first part of
development was to create and to develop a computer
software, which was corresponding to standard documents,
ie, BS EN ISO 7500-1, JIS B7721 and ASTM E4
in which calibration methods are generally used. The
developed computer software could create more
convenient and faster calibrations, and reduce errors
in terms of the data transferring and the production
of calibration report immediately. The second part of
the development was to create and to develop an
electronic hardware, which was a 24 bit digital load
cell amplifier. To investigate the performance of this
developed equipment, an experiment was carried out.
The developed equipment was compared with a 24 bit
digital load cell amplifier, model SY047, Synectic Design
Ltd ,UK and with a load cell indicator, model SCOUT55
HBM, USA. The performance comparisons were done in

terms of the measurement errors, the measurement

* {famendn a3snngns asensiTn ‘uadimnig
w5 nufaespenaiuney asen1siTn ‘uadimnim

9 b Z pudnemanduine
; - & remfmnmandussmsbdad
5 e T gttt
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repeatability, the measurement stability and the combined
measurement uncertainty of type A. The experiment
results clearly proved that the developed digital load
cell amplifier had a better performance than that of the
model SY047 but a less performance than the load cell
indicator of model of SCOUT55. However, the performance
of the developed equipment can be enhanced in future
by the laboratories of the calibration group.
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Lﬂ%a\ﬂ Universal Testing Machine LﬁuLﬂ%mﬁﬂ
fienlfadaunivans  umaga w0 i oo
W fin @an wAnLW meurdn Wosnnifuieianiio
filiianns afAdonanes q lédud foilugd  umasn
ATINAL ANAREA NaVUsaLTINALAzLTIRT 1w
diali i mdildfunssonsuaniiily uassalssne
w300 Universal Testing Machine 41fluginaldisunis
AUHATNAINNIINTZDUNIATINGT  BEalsfiam
NIMENAN ATFNINGA DUIHUNIATTIUGILTIE
dia flasnnfimaume vilings auinuiesnoiiade
Aenng oy 1N wadmnIm N a3
1M 16 Hhouasiiannga audinyiii Weianis vEnm
ARy wag wamauunLesniailiatiin
MIt3n WIsnum 1w

ga auinuduumi Sauasiannty  wy
aufiBuLeAng Universal Testing Machine 1/5znaugie
lnaawad Aeoalnanwaduanialons uasroninns

@onani funwi 1

-
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Tnonerad
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Uszuama

it 1 efiuseiindena  arnedna
Universal Testing Machine n3svhiuluasioad seeiu
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dpeimIzens “yannleeianoalranwaduonUilnions
sesfu “anadtuoudasgnldslagluglone ‘Yo
fnea  lasaanfamasassy “yanniudssmaana
NUEaNALIIAENT LA DS
Tu wmenuwasd Swoin EWmnantisunas
Microsoft visual basic 2005 Insfansjmvnaiialing
auiiBuiAdad Universal Testing Machine #MNN1NTFIN
BS EN ISO 7500-1 JIS B7721 uaz ASTM E4 fanu
5970 TINGITU aaanmRawmaEissnmathelauiioya |
was wnIneENTBURAlSTLATMS auifiuud 5
Tosunamanduasit Sunasionsitu Tl Homunmd 2

Thunsunswiioy wins

Universal Testing Maching

( 5 ) Tugn interface \
Tugainnmynadoyn (;Jl}lfmlfu'mﬁ s/ ( Tugatiman )
I I

ugaas 19 Tndny Tuganoniun
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=
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fioyaiedng Universal Testing Machine i auifiny
WAZIAYANTLUIUNMT BUWHY
luga Interface Augniniduaiuss 1y
nInuMIfiRexfnnsfasaTuiayanngUnIniswm
i Manealnaniaduanaliosd ialnanmaddufinnes
wdnhwndszanana B9 wnsnuteeanidifiu 2 Tugatas
Tud Tugaamadadua  uaclngans ouiieieiog
Universal Testing Machine lasluganmafasiuag i
nIUMIENALTTT udn ewadiun T
wnandaifufiayaisufieaty Data logger Tanlugail
winiadumnnlnanwadldniontu 2 anwmad vild
wsaisnliie oufisuanmadinasguld  wluga
ms3 amﬁﬂmﬂ%m Universal Testing Machine fhinszums
ALY wAsITANaNA TIVIATAY (class) DogLTan
MHNIATTIU BS EN SO 7500-1 JIS B7721 wag ASTM F4
“minlnga avheessendudl fe ugasenm
fulsznaudn 2 Tugaton Aa TugasanuLLTIENY uaz
Tuganemunants sufiey  Tngasanuuuseauiiy

AszUIuNMTRaNuULTM UL andadayafulnd
Microsoft word waglWaidsalin Microsoft Excel loelflne
FEUAN RUDIDINININEE aduEnadiufuuu
Vil wnsnsessumanAsulaspuniluemenld “wmiu
Tnganerunans sudsuiiunzunishdayaain
qudioyad sufisusnesnmenumuildoonuuuly
wpnwiipnnnaimunEands nan auWieud
Isinnnaanaalnanmaduontdleasiues Safhuy
24 Tn wuiniufnoalnanwaduonalieasiitenn

135 Synectic Design Lid. Uszimnadianay Tunnisiilnan
waddufamaiilinuluilagiiy
20 fin Femnefenunanii $iuiinnuasidaaannni
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was/Alnoasitianniu dvuaguiiiy DSS LCA1

At 3 : unsaienuAnu ) DSS LCA1 1) SY047 @) SCOUTS5

fumaummaans  azEnanmadansogunsal
aannit 1 wastidurimtin 10 Alansu 40w 4 du e
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nasINmANN I uueLIaIMIIAmmE Type A = v (MU

)2

M 1 : waanuamaeRsuaansinlumisilans

+(ANL ‘ﬁm)z/s

v DSS LCAL SY047 SCOUTS55
10.065 0.001 0.011 0.044
20.152 0.039 0.007 0.074
30.245 0.096 0.006 0.099
40.304 0.151 0.005 0.135

M50 2 : WA I (Repeatability) lumhpilansu

vmiin DSS LCA1 SY047 SCOUTS55
10.065 0.013 0.002 0.007
20.152 0.024 0.002 0.012
30.245 0.020 0.010 0.011
40.304 0.024 0.021 0.008

m3f 3 : wansiaenNe Auslumbeilansy

Y
WINUN

DSS LCALl

SY047

SCOUTSS

20.152

0.032

0.084

0.014

MmN 4 : naPumeNN il uiuaurpssiamme Type A Tumhsdlansu

Wnin DSS LCA1 SY047 SCOUTSS
20.152 0.031 0.049 0.015
HMms 4. sumadorsniwamsnmano WM

ML AINAANNAAIAADY SY047 u auliifufolss vEnmAl o snviufiinaimiin 10 Alandy asnn
Fnwasiawisnag SY047 Ailiwamyiasansniiy Count vinligaeiinm/Suanuls (Sensitivity) 2940113814 ﬁmﬁuﬁmﬁﬂ
filiva au Tavligesliamilmalvanmadiinanifnden Fueavduwiilugatiogudr Tuwneil DSS LCAT wag SCOUTS5
THamlwadwanmadiniulemiingn Jsuanaly (Sensitivity) sasnadm vinlianuaaandeuiinn soduil
anwlbwaivanmadildanms sudten Watuansloesmadm ashl¥kaeuamamdaustiundin adluman

TN AINAMINILG (Repeatability) SY047 u aelifufialsy vEnmdi o snuiufiinamiin 40 Alansu
uiilafiansanannamsiaanae fos e aolflumaed 3 SY047 nduu eulvidudnis vinwiides o Tunnued
SCOUTS5 fiulse™vBnmdd @ A Aesuasnsiaiildeniumsinuazifuiayaatnasaiioo 30 Wi Tdu aal¥diud
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U ifipeann SCOUTS5 Favasflamaiun Butterworth @l @ uaz DSS LA fisy vammuaamaiaind SY047
uaz Bessel 1aNIng “ANMIUNIY 398016513 Shield naw puinwEpefiadadwmsive ey lasams
‘AU sendadlavenauen sl SY047 §ims ™0 “uaddmnn namAnene afBmI U uane M5
N304 "o naunmuiinasamai RC a3anNauul 1 Tums Suuasianmonduss miu sudieuiaes Universal
Order waziin13 Shield “gueausuniu Mmendsdlane Testing Machine 1W1I0ITUALUNIAIE WA EIIAN
Muusnubuml ud DSS LCAT (3fin1s Shield “myeuiow anwadldvaissiin vl wInanANNRaNaIRTEY
sumumaven  lnsfmnasfawmeiuuy  Butterworth 2 mi¥a madalauiioya wasnatsziianams puiey
Order wag Ferrite chip bread “w¥uninganud g vl iaRneanaB unsliAMs sudiey  Bnvieded
ANNL T83IeaNIIRRNTT SY047 nengndvitiaansnadssmelaznm 7 wih uanannilld

waTmAnAN i TawIng Type A B fins uuasiannfaneamanaduantaiiens A
WuwaTinuuy Root sum square POINANIVIND WA sz vEmwlidaaniditaansalssme

m Ion 1S5 WwdHD El

American Society for Testing and Materials. Standard practices for force verification of testing machines, E4 - 2008.
In Annual book of ASTM standard section 3 Metals test methods and analytical procedures.
Vol.03.01; metals mechanical testing ; elevated and low-temperature tests; metallography.
West Conshohocken, PA, 2009

Hottinger Baldwin Messtechnik. Operating manual: measurement amplifier in desktop housing, Scout 55,
B 31. SC556T1.21 e. Damstadi: HBM, n.d.

International Organization for Standardization. Metallic materials verification of static uniaxial testing machines
tension/compression testing machines Verification and calibration of the force-measuring system.
BS EN ISO 7500-1:2004.

Japanese Standards Association. Tension/compression testing machines Verification and calibration of the force-measuring

system. JSA JIS B 7721, 2009.
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TumafnuiBand Auoaiiuwseananinuw
wan fnpfanadmsuswalay LC-MS/MS MRM-negative
polarity mode  w13AATIRTUGUBNANYATEIAMNIN
shumalianail au elianau m/z 227 wasproductions
i m/z 212 wag 133 AN “NiusiEo “uueel Fuoat
m/z 227/212 Ml Ausawerl m/z 199/93 Tusiae
anuidndl 5-200 wilunSudefiafians He1 correlation
coeflicient, (RY) 0.999 #e @il wnsamsIaia (Limit of
Detection, LOD) 0.2 Tulasnindafing wan1ma auwin
wwan Ansfianadeniuawnbiduasiiingnhalssmalne
dunu 10 B sneenwg 30-250 FaddnT wuh
mma aumeunlil 8 e dmhndusindgamgi
70 aAnwady W 2 Sl binud Aueawaui
Hpand1 05 wlasnindefns wanma auviauning
2 fviadmhnduiigamgi 60 perwaida wu 10 Hu
fviaiefugauan 7 vawy 72.6-845 nlasniudndns
wasgad 2 40y 13 mewy 100.9- 2086 Tulasndy
fndns N1Ima auﬁwﬁwmmﬁuﬁqmmﬁﬁm 24 1l
10 990 WU 0.6-54 Wlpsnduspdng wagwudi 80
porizaiy Tutonm 30 widl § Wwoaw dud
9 Talasnsusindns wane sushennlssingn 10 1@
7l 80 paFwAEy WY 30 wag 60 WA Wy 15.6-30.2
way 32.8-54.6 lulasniudednsmwasiu Tunma au
PIHLTEIY 1-27) 5 999 fethnanedud 80 uen
waldy W 30 Wil wud Wueae 5.9-11.8 lulaindu
AnANT

UNARED

uazwauuzsuawmacm

W Dooy ynyy* wuniwg ddmad

MNWaNTIMA audue aeinEdinseuad
pIauNnal AnsliawadnifuswanazusTasiusunn
Tupaeintunnssas
Fuaate u\mdwﬁwma\mazﬁmﬁu sraulunnlinanus

dinlfinlsedisnihwy
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Fudammdnidsanisliuiiaudaml malauam Wlfmam
wazlimaudnuazgium Hlumadiunan

[ ] Abstract

The release of Bisphenol A (BPA)
polycarbonate (PC) baby bottles has been measured

from
based on Liquid Chromatograph Tandem Mass
Spectrometry (LC-MS/MS) with MRM-negative polarity
mode, the qualitative confirmation of BPA identity used
mass of the deprotonated molecule m/z 227 and major
products ion at m/z 212,133. Linearity plot with ion
abundance ratio of m/z 227/212 to internal standard
Bisphenol F (BPF) m/z 199/93 versus 5-200 ng/mL
BPA concentrations was observed and the correlation
coefficient (r2 ) value was 0.999 and limit of detection
(LOD) was 0.2 pg/L. Ten brands of PC baby bottles
produced and sold in retail market places and superstores
in Thailand were testing by the method. All new and
used bottles, 30-250 mL capacity, released BPA as
followed: eight brands with distilled water at 70°C for
2 hours were between not detectable and less than
0.5 pg/L, two brands with distilled water at 60°C for

AN asiugmIRey lasenyined astinm
5 AN AT IANNMTme astnm
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10 days, seven bottles of 1™ brand and thirteen bottles
of 2" brand were 72.6-84.5 pg/L and 100.9-208.6 /L.,
respectively. Ten bottles with boiled filtered water at room
temperature for 24 hours were 0.6-5.4 Pg/L, new bottles
with boiled filtered water at 80°C for 30 min. rose to
9 Pe/L. ten bottles with boiled tap water at 80°C for 30
and 60 min. were 15.6-30.2 pg/L and 32.8-54.6 pg/L
respectively, and 5 used bottles (1-2 years) with boiled
filtered water at 80C for 30 min were 5.9-11.8 pg/L
According to the results above shows that by
filling hot tap water (>80°C) into bottles causes a release
of BPA greater than filtered and distilled water. Therefore,
in order to reduce this release we should avoid using the
scratched bottles, water and the prepared milk should not

be kept in PG bottles for a long time.

H= 1. untih b |
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p— CHau
mwv”i 1 Bisphenol A (BPA) #in 2.2-bis (4 hydroxyphenyl)
propane.
fisn http://en.wikipedia.ore/wiki/Bisphenol A

European production and consumption
of polycarbonate by countries

2@ 2 European Production and consumption of polycarbonate
by countries

m‘wﬁ 3 European consumption of polycarbonate by sectors
ﬁm Jasmine Bird, http://www.bisphenol-a-europe.org/
uploads/Lay_Socioeconomic%20contribution_ 09092009.pdf
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Tam Huluanazamadaniuain (Mwii 4) Sunadie a3
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At 4 Tasg 5ralaananed polycarbonate
ﬁm http://en.wikipedia.org/wiki/Polycarbonate
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Bisphenol Al m/z 227/212, 227/133 wae Bisphenol F
i m/z 199/93
MSQOQ: Aquistition Bisphenol A- Dwell 100, Fragment
130, Collision Energy 11 wag 21
Bisphenol F- Dwell 100, Fragment 130, Collision Energy 17
apdNil Zorbax Eclipse XDB-C18 2u1a 4.6 mm X 50
mm, 1.8 micron Wag guard column Zorbax Eclipse AAA
2119 4.6 mm x 12.5 mm 5 micron goungi 35°C
2. Mobile phase: Methanol (A)+ 2 mM Ammonium
acetate solution (B) (60+40), 0.3 mL/min 1381 15 W
ae Injection volume 10 ML Gradient : 0 min-40% B,
3 min-5% B, 8 min-5% B, 8.20 min-40% B, 15 min-40% B
3. il T Wueaa (bisphenol A, BPA C;;H,¢0,)
ANNLE ¥ 99% Anmuiiy 1000 10 uag 2 Aadnin
| diafims wazamdini 5 10 20 50 100 uaz 200 wlunin
fafafans 1eaumelud fusatew (bisphenol F
Win  Bis(4-hydroxyphenyl)-methane, BPF Gy3H1,0,)
AN YD 98% Awiniiy 1000 uaz 50 Aadniudodng
4. mawRenshagn duhndu hnsesuasinlshson
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