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wislilifiansszuiavedlsnd medled ol wwmnisme
Twdinman auy wasiiigiguiuuandes

Tu v3sewuEmiimiieaiutio Centers for Disease Control
and Prevention (CDC) ﬁwﬁwﬁguaﬁ"m 16750 UUeUI Ty
Taematlesiuuazaunslsaiinde Tsaidede naunadu duase
Tufvions awfinsuasionammiin snw owanden L
senuidanniaialing meiled lu wigewdnanas lng
Tude¥ A 1989 - 1993 (W 2532 - 2536) dasinaifialsn
anaudovay 34 wazludos 10 Udous AA 1996 - 2006

(WA 2539 - 2549) fiFamnaAnlinanasiesas 36 uenanil

Ao a o

TumsounisadonuadiGeiilifnlsalusmsaniadetig
The Foodborne Diseases Active surveillance Network (FoodNet)
o9 CDC Tu 10 ¥5ved wigewdnwudiluline. 2549 s
msfade 4 s snndiluline. 2545 Fadulil wiseudm
fisanmsindevdadad aluseu 10 Y u avdrdagtumsszun
ooidedilu wiseuBmisnsiiog

uly wamglsviiulevisludesnasgiudiueins
vasniioiterdunisuniloouas ‘o 3u snmweeifuilan fins
ez Tafeafuanaasnfivemns  uazfiszuuifeusis wiu

o a

919113129113 “AIMEuNI1 Rapid Alert System for Food
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Grubb

Honsitoyayands uas o vidoyayailin o adonndoyadug Tugadeyatu Gee1all wnganarwannaadiey luoas

VA U

darilael na'ﬁis,mgy@dﬂljﬁ andaswassFvunagaou
NSU3NENFENSUSMS e :

vihmama ey wu mawdeninegne mavutleuves 1ssunau deviie/qunaal filym dmideyadonanaluiuandn GRenaiiliin
firmoulfideoun Wy f udsawunasgnd won wbedwdadlunniinaniu leelummu uuidauasfivaradaeu

yr-obssp-mmm

wu fimavn Judeu ms eufisuneruanliigniies wielwmziiegneiin fnd8 (Hudu 151 wsadadioldias il wgiaay
i wnsansma euddt 9 piudisennnguegndidi “WWeyne ARwselsl mamiana eufide Ay Ul 9 Blud e (outlier)
Outlier wnefi  Foyadifiduandnsitennniuazesnirnieyalugaideaiiunnfiaund  aunaziionli o vinduioya
filsiagTungaudvaiu Wy wnglimansTadliiduiunuvesnguamandouly (o)
n19ma 8y outlier vldvaneds wu irfeyaadluumuginiuan 1§8mane aa wasiielildnanistaildufiunuwesiieg
fignéies Asiansandiatiayaitdu outier son lufiiiaznanafioamz Grubbs' test Tumama 8y outlier
Grubbs'test 1Hun1ma svAii 4 elasming wenrmuandssinei o fiuAiadsuesiegneiua udsauunasgu

figialsidarinit ¢ “veeon hdilldluiitouifuaingaitiualunisg 8Aves Grubb wrsaiunling suil v eldedeas 1 doya vie 2 Toya

nsdifil ¢ adifeyaiies

fitumaunane audeil
1. Bovdeyaanioslunn
2. MY uNAFIUTEINITNA BU

H, : fil 978 1 Soya (eilesil a vdedwnnil @) Liwandnsanndeyadu

4
H, : il 978 1 doya (drifesil o vdedwnnil @) wandreandeyadu

3. mvuassiuily ety (O)
fsua oL = 0.01 "wiun1sna 8y outlier
fmua oL = 0.05 “wEUNIMA 8u straggle Todwnaimadfisueudoyaiiu outlier

4. Anadnade wazd udssuunnnigiu
A . 1 é
Auels ¥ = 22 x;
=
A1 UL TBIUUNIATE Y

, . 2
o p Ao Soudeyaiiomun s =1/-L X (x,- %)
N p-17

5. A Bina ou (G, ) 910 A

Xp

O nsting suleyaifiddesd @ G, = G=

U

O naling evleyaiiiidnannii g~ G, = G,=

U

6. fmuad1Inga (G ;) 9910A19N Grubbs' test two-tailed Tumsedl 1 fiansanaingaluties one largest

or one smallest fi upper 1% “w3u OL = 0.01 waz upper 5% WM5U OL = 0.05
¥ aa 13 A [ o g .
7. ?UNH 1A NA1NNTIATUIY (Gexp) AINNIATINGA (Gcrit) L A9dnAnf 9 8Ly outlier
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fitungun1ama aueil
1. Geofeyavnieslunun
2. A9 NNATIUTOIAITNA BU

a

H, : fil 9" 2 foya (Asnniiniundediioeiiniiy) liuandreaindeyad

o a

H, : ffl 978 2 doya (Aaniifafiuviediiiosfidaii) uandrsainioyad
3. mvuassiuily Ay
siua OL = 0.01 "%5un1snA ou outlier

imua OL = 0.05 WM3UA1SNA 8U straggle

4. AuAY GANA 8U AN AT

Agding audnd v il

N D
=)
=
=
=

-1
G p-1p

' p
Toedt & > (x- %)

=|
1)

1
¥
=
2 e _
Sp-1p = = (xi’ X, 1)
1 -2
T - 1 M
Pl p2 !
Agding audndl v Bdidiios
o - $P12
T 2
SU

A
po)
=
=p.
©w

1]

2 14 2
12 g (Xi - xl’Z)
4
e Lﬁ X;
p-27i=3

5. AmuaA1Anga (G ) 91AA1579 Grubbs’ test two-tailed Tun1319fl 1 Ansandingaluges two largest or two smallest

) crit)
N lower 1% “%%U O = 0.01 uaz lower 5% 195U OL = 0.05

6. gUNa A1 BRnnn1sATUIN (chp) oandiA1dngn (G ) & avdrAdl o o1l outlier

A15197 1 4 AYAINGAYBINITNA BU Grubb (Grubbs’ test two-tailed)

P one largest or one smallest two largest or two smallest
upper 1% upper 5% lower 1% lower 5%
7 2.139 2.020 0.0308 0.0708
8 2274 2.126 0.0563 0.1101
9 2.387 2:2115 0.0851 0.1492

p Ao uuieya
v

520, 5.10, 6.20, 5.1, 6.10 Fosaynilil outlier Wiolsi (1WAvuifisunaniana suteyaifien uaz 2 Toya)
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#9819 N190ATZAMUENN polyeyclic aromatic hydrocarbon (PAHs) Tusheghedu sinadasisittn 8 A lkadsll 5.00, 5.00, 5.10,
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- thwadilddeeanteslumanald @il 5.00, 5.00, 5.10, 5.10, 5.15, 5.20, 6.10, 6.20

nA ausnii 9 “iitoyaie?

Tuiiflefinngan 620 Wi o

1. #9 uufgIuTeInIne eu
H; : 620 Tiuandnonntoyadu
H, : 6.20 uandnoandioyadiu

2. mnuATsAuiy Ay
Amun oL = 0.01 W5un1sna 8y outlier
ivun O = 0.05 “WM3UNnA 8u straggle

3. AwamAeds uazAn udsauunasgiy

s
=
=
o
»
o
@
o
=

2
ATUIUALREY X = %gxi

= 5 (500 + 500+ 510 + . + 620)

= 5.363

A udsauunnsgiu

n

= 05062

4. AWINUAT BANA OU (Gexp) qqﬂﬂﬂ‘i
G - G - M- _ 620-5363 _ 15
exp V4 S S

5. fAmuaA1Ingn (G, ;) 1Al 1
O = 001 n=8 lif1 G, = 2274
O = 005 n=-8 léifn G, = 2126
Wasuiisusniidnlfuaningn wudi ardisuamld (Geyp = 165) eendAninga (G, = 2.274)

6. guna n1ama eulsifiile ey senFu unAmdn u v 6.20 By oudier

na sudail ¢ of 2 daya
Tufifiazfiarsmn 620 uaz 610 uddl 978
1. o umAsIuvesmIne ou
H, : 620 uaz 6.10 Liuandrsindeyadulungs
H, : 6.20 uaz 6.10 wandrvindeyadulungu

2. MnuATEiuly Aty

Amua OL = 0.01 “wuA1sna 8y outlier
Amua OL = 0.05 "M3UN15NA OU straggle
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Asding audad ¢ “pfidaan
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i<l

= (5.00 -5363) + .. + (620 - 5.363)’
-2

= 1S
X o= —=2%
S =

‘ -

= 32 (5.00 + 5.00 + 5.10 + 5.10 + 5.15 + 5.20)

el

= 5092

2 e
Sp-1p = > (xi - xp_l,p>

i=1

2 2 2

= (500 - 5.092) + (5.10 - 5.092) + ... + (520 - 5.092)

=
o
o
o
7]
O
3
S
; 2

= 0032

o \aa . p-1p .03
4. A i au G - M 008 g5
s 1794

5. fmuad1dnga (G, ;) VINAa9Tl 1
O = 001 n=8 l#1G_. = 00563
o = 005 n=8 W1 G_. = 01101
WisuiiguAiidmlAuAIngn wuth Avdidunld (Gexp = 0.0178) flopnd1Andngn (G, = 0.0563)

crit

crit

P o

6. gUna n1anA audille "y UL 6 wnAgIumEn W Avd1 6.20 uaz 6.10 Wy outlier

negadingrasn mnma eudil o saseas 1 faya UL oudier fistiiasaindn 6.20 Liuandrendn 6.10 vidliinma ey
Tifidty *1ey 6.20 Tl outlier usiilona ausndl 4 swdaniu 2 A1 wudn e 620 uaz 6.10 1y outlier Fatulunama sudit ¢*p

Y aa

3180 outlier wielsiiu fna sumsiarsndoyailosdudou donmit 1 mindenld adlunama sulivinnz s azslifng gUnsfianatn
venanimaad1idu oudier ssndwiliduienaanas Foiufesuftaniafesinnsridenandedeyaiisonslunmily

asdy A

Thonuelsl minlsifisonesziooma susegraiinliinsumamasguesisisdeiie samfeiesinrsanimniifoyaiiiu outier 1n

U

Tagfinmana sutmanensaluiioyayafioaiiuing evazdesiasantelymuvssmang eudand1aiog

uanriiaTisdrldanpoleyeic aromatic hydrocarban (PAHs)

Tudandwin g
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ot
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2 e e .—-)
I — —
I oam
E 200
" om

Wi i)

AWl 1 1L AYNANTIATIZTNYTHIN polycyclic aromatic hydrocarbon (PAHS) Tusnetnafiu

lan 1sd103 0

Accuracy (trueness and precision) of measurement methods and results-Part 2 : basic method for the determination of repeatabili-

\ ty and reproducibility of a standardmeasurement method. ISO 5725-2 : 1994
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lﬂ%ﬂﬂLLﬁ Tagalnna1m (Gas chromatograph, GC)
Wuedesfiofinzidldfunnlufesufoinng  asfinants
AnTzianedes GC asiinugndesindedeld uenan
AN nsavesifufiien  uasniadenliasamesii
g wiliFunsnsan suralilivesisudy Hetuegiv
ArumueaABesiefililunsinaei deldsiuiiuegnede

q

¥ A A v

fiflfideviofosiiton 15fisauTanga wifveaneciie

U

AATIZINFO Analytical Instrument Qualification (AIQ)

o =

iieBuduinadosiiofonaafine wid i wnsalitranisdn
fhindedio eandosivingusz of maendaeaaniiliv

n3¥ain AIQ wuseanifiy 4 dunsummaiy foil

L. Ao wUANI88ALUY (Design Qualification, DQ)
flen 159w v TermuaguinvazyeiniesioTand
winnailunsfadeninanuas fdmireuuiiugiunes
A anndesiiuinguss sAnalionu  dumeuiifosiain
fisunnsindoiniosiie

2. A utiAmaAnRg (Installation Qualification, IQ)
flon 1afiu av M3 aAdeefiensuiiuasenindetimun
vz difmuslaglifinnaene samitaldsunsinns
Tunmzfimang wdentslion famiredesieduiufiateu
Tunadasin 1Q

3. Am WA (Operational - Qualification,
0Q) #en 159k AIN1IAIN BupmEnwmzl AYes
wisefie lapdinaniansna sufin avd1 tA3evile a0
iauldnudedmuadieg  nelianzwindenddmualy
awitliony nsnsn sumaineIuesLAiesfiondsan
msfnne Tastnofdnmanidnmine

4. Ao wUAdY u3aus (Performance  Qualifi-
cation, PQ) flian 13iiu avi1 AGevile wsaeuliage
awdiarimuannuinuaeaedeiie wasderimavediing ey
aoudidalvuaunsziivaaanengnialiviy n1sAsaa ey

N330UzV89AT0uT0 (performance check) dnsilngtng

Qe
A

J
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InSOIfEISUAINNSIW
/bfa/unanw Clecls aﬁ Cas O

C /z/wma,tag/mpf

® 131 wIsiia

fnnganiimheimiviliindesdie  uniama ey
wssnuzfeunsliviuuasszudtomslivuin fufdheu
wnsadaimliies

nama 8u PQ Fiagusz vAflesausiumdngudl
wavd1  adesfieriiulfedignienasatiaszning
malforuuvady 2 daoan Tiud

drosdudunisliiadesiio  davimdvainiuneu
mana v 0Q \Humansn 8y NssauzTeaIAdesfifioszuy
Taasaa suAsdie u,azm’mgnﬁawaqﬂﬁﬁfﬂiﬂmﬂ‘%aeﬁa
swdetemsiaiiduunse  Foilaeliuinsgiugede
(measurement standards) fivinnz  laena svsdieiion
10 A30 AudmdwdsFoudieuiiuies 1aazaENIATIIY
wazAuIniA1 %RSD Wasuifleuiuinauiiag

taszwienalioudunane eudeu uazszwing
A1991191UU52A1TY U92naudIen1snaIn auANLaNIE |
UBITZUU (system suitability testing) LaSNITAIVANABAIN
ATIATISH (analytical quality control)

AN9AT97 BUANHLINTG HUBdTzuUtlunInTIa By
Usz nSnmuaeazuunsuen 15U52NaUAY A159I9IUIY
WAAAINNEYL] (number of theoretical plates, N) A1N15
WA 19 (resolution, R)) AN NNATY8IAN (peak tailing)
wazAN s iatvesedesiie na aulasmsin 1sazane
wsgriadidosniana sumeldniazmslaszidegig

A

AwAsAifu  AuamAIie  denannanlasualnunay
Uszifiuma  Ineiuseuifivufiuinanifivessuuesing au
fili “wFumsnauguamnmsleszidy e aulag
nM3da mazatenasgIulszdiiung  lneFeuiiivudines
UsnasiiTaldiusnuaeUiunainege
AafmuANIIAesing1a suLazInATBaNTY

"WEUNIATR 8 IruzsvlAdeefietuegifulszianuey
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ke
S
S
S

NN

naneveU ~PQw Aol fiinwslumslindooiouss
fegrun1savsHnalaiesioay wnsalioulFedned
Usz mdam sazanefianliluniane eu PQ azdeed
15AT98 euAMaL e ielHuladn 1adens nwmazwing
nMana eu PQ  samiaiaFesiiadevldFunis eufisy
(calibration) ﬂ']ﬁTiE]N“lj']‘g\T (preventive maintenance) Wiz
clean-up fioUNIINA BU PQ UAIIWNATIZHNA BU

1197593 8V H33ausvediA3evlasulnnsn
WHeNFI9E19MIATIA BU NTAUZTeNARduA Tasuilnam
"mFunsiaszi 1suieudissineldinelueniuea
i e Punuwmeufin wuiflivdeud Tasnlnnam
Tunsngn ey sssnuzveaadeciio waz nansalfiniacile
iednefivse~ndam

f29879115A573 BUAIINLANIS HYITSUY
Y99LA399 GC

fedran iz 15vuleudiszineliinelu
wnusalagwnaiauf Tasulnnadl Taelii5an British
Pharmacopoeia 2002 Volume 1 #ii1 700-705 Tuidiou
fifoon193AT129LFuA  methanol, benzene, acetal,
acetaldehyde waz 1587 waiipAANTUITIATZ UL
nsndn wazenaaslily 1meiilan Al 1sAedundesta
Wu a9iiinaanns aefvesndniad  n1sUssiduna
e aulu BP 2002 ldrmuadindiiauiunmmes methanol
benzene, acetal Ua acetaldehyde 1 ﬁﬂuﬁvJau’éw] finvun
udadniaieuiiuuiinnues 4methyl pentan-2-ol MITATIET
A Tivdnnauesnafn (spike) 1aAsg AT IUFI0E19

lonueaiifesn1ansia sugan MeaziBeadonaneil 1

ﬂ'l’i‘]\‘lﬁ 1 ﬁazawﬁiﬁwﬂ AUNUANIAL 19UAZATIA BU
ATTNENNTS NUDNISUUYDN Lﬂ%ﬂ\‘i GC

1985818 159 Lﬁﬂﬁﬂlﬂlﬂ‘“'}uﬂﬂ

avandaiu aie (ppm) vv

Test solution A no spike

Test solution B 4-methyl pentan-2-ol, 300 ppm
Reference solution A methanol, 200 ppm
Reference solution B methanol, 10 ppm +

acetaldehyde, 10 ppm

Reference solution C acetal, 30 ppm

Reference solution D benzene, 2 ppm

H
2/
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N3ATI9 BUATILNNZ NYBITZUU “WMTUN15MA 8y
iifmualil Reference solution B Tumsnoil 1 Fawn3enlan
maduenenueaiiiosnang suNIANAY methanol ua:
acetaldehyde Tifianadndu afieves 19udazulauii
10 ppm unhlvinszindeniugn mazaeiiegn iieya
fildnuszdfiuanaeng swesszuu lagfiasanansugn R

vaufinuey acetaldehyde wazfinued methanol Aanlian

th - ta
0.5 (Wp+Wa)

t, WaS o fio retention time U89 acetaldehyde uaz
methanol AMNE1AU
w, Uaz w, A9 ANNTINTIUAN 999 acetaldehyde uaz

methanol ANEIAU

Ansuen vey 13 eveiadl HUszifiuszuuns
AR TR N mSuntane eufegnaviels
Tnewseuiiiufiunaifinnmunyesis delu BP 2002 dmun
Tidn R Litioend1 15 wnmiiiansan evfind ilesan
acetaldehyde a2 methanol fialuianauasii A
(polarity) Tn&\Assfiwilit 15 svviiniesnainaeduily
nafilndidesiy  wazluaansaa OUAMNTNYBNLONTUOR
foolifuiifinuey 1asendnnlunsvszidfiuna  n1suenn1g
Tassnlnnsiliiuns 8 “w¥uniane suildiesuen evdind
azueneenaniuliodng nysalfiaL “ugnu (baseline) el

wsadmiuifinlignies wasbunadinasgiudie
fifnualiluidna euves BP 2002

*Conditions
Column : material: fused silica, size: 1 = 30 m,
& = 032 mm, stationary phase: poly[(cyanopropyl)

(phenyl)][dimethyl]siloxane R (film thickness 1.8 pm).
Carrier gas : helium for chromatography R. Linear
velocity: 35 cmy/s. Split ratio: 1:20.

Temperature : 0-12 min at 40 C, 12-32 min 40°C to
240'C. 32-42 min at 240 C.

Injection port temperature: 280°C

Flame ionization detector temperature: 280 C

&

SMS |
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Volatile impurities : a mixture of ethanol and 16 impurities -Q.

1. acetaldehyde 7. methylethylketone 13. acetal g

2. methanol 8. 2-butanol 14. methylisobutylketone L-Q

3. ethanol 9. cyclohexane 15. pentanol .o

4. acetone 10. benzene 16. furfural 5-'.
5. 2-propanol 11. 2-methyi-propanol 17. octanol

6. tertbutanol 12. butanol

Vasia o

.ﬂ'Wl‘ﬁ 1 u nalasulnunsuvessegnaenuealiisiesiz na eu aan BP 2002*

At 1 1Jusegnslasuilnunsui A retention time vo9 acetaldehyde fiuszanm 2.83 1f waZY8Y methanol
il 3.08 wiil Godmon dr R ldnand 15 foifu Tunsdlil ifna suldiinnsuFunnizuesnisdalifianamns o “miu
nama sufiedi @ eandevnininguss shfiszyliluiBnn susesnassu BP 2002

N13A519 BU d5FaUzYeNA3ed GC fililunsieazd Taennana suaawmn: uweeszuuluisd weduduany
indefievesnaniang ey mMnszuvzeaAdes GC fimsiamann auls nansausn slindeling “yamvesdin JUiTATL
nnsaudluanuRanaInfoussszENF LA Yo

N13A993 8 NTsnuzvedAGelieflivulssdaziudulid wdesfieflifinnumun: adenana eufiegeawd
fioon1s TaeflusiazdBne evazimuasiensfings sunrmakazinainseensuuandoiy Seoradmual uiuassild
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SaownsinuifeiiBunsinvisiouiounaiinneivinundoeses folugundisesead sz
(free glycerol) waznftveseadaumiien (bound glycerol) Faléun Tulundivelsd, landivelsd waslasndiuelsd
Tuhdtululefivaszwinensli 1sieiinauny fio lasiefiandiu (iriethylamine) wazifulnsiwdialvaadfiniloa (N-timethylsily-
limidazole, TMST) wnumalilwau (pyridine) uaziu-niiaulaswiialvdalasvigeslsaziomlug (N-methyl-N- trimethylsilyl-
mifluoroacetamide, MSTFA) Forfu 1aefifilanuiBanasgiu EN 14105 amddu aanrantana ouaas “uiudidol “uuey
nsvlnassIy, Maidwesis wazanawsiulugudesasiildnduiu wuimalessiudnandeseaanngs 15iAfinauny
lienlndideviiug 1safiilinnadBaaseu

A1 iy : ufl Taswlnanawl, Tulefvoa, ndweses, Uisenludaaiu

Abstract

This study is about the comparison results of glycerol analysis in both free glycerol and bound glycerols which
are mono-, di- and triglycerides in biodiesel using alternative chemicals: triethylamine and N-trimethylsilylimidazole
(TMSI) instead of pyridine and N-methyl- N-trimethylsilyltriftuoroacetamide (MSTFA), which are chemicals recommended
according to standard method EN 14105, respectively. This study showed linearity, method repeatability and percentage
recovery performance. It was found that the results compared between alternative chemicals and the chemicals

recommended according to the standard method are similar.

Keywords : Gas chromatograph, Biodiesel, Glycerol, Silylation reaction
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N13A598 BUAMAMAY  namUundLteseaiiaoiuie
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WBumsgu EN 14105 dendnnsieneilasisilfonts
WasugUvesndtesen falugundisesead uazBamile
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ouiiusluda (silylated derivatives) laaliufiselvaaiatiu
(silylation) fieilitlosann seysiuslodaiiy 1sfiszmelddng,
finnanutiation (less polar) uazi fesrion1mou (more
thermally stable) Faimanzdensiiainzslaomadail

ogalsfinm 1aadfiilinaiBunassn EN 14105
flundndu 1sfivuazduaseanntufe Inddu  Inddu
fmlu 1afieglungu 1fleraronzide (carcinogenic agent)
TagaToazimuneda du, la, sela. A3zl 10e,
Uiz m uazlonszan  wnsageduinmialdiud was

P

Wusuase e aaslag 1sthinlinAseinisszaedes

finiudaifionuazusiaamiadumela vy mniaud
TwsAuudoulu~nd naasenuinsedeulnives Wi

(motility) azaniioyaiuaza1a adeszuy uiug uenanil

ad o ¥ A =

aadifivimihdiasundisesealimdu 1seyiusleaa
Tngliiupngenlvaaatiunuisuinsguife  Wu-wifia-du-
Inswfialvaalasvgoslsesiomludfisnnil o doiulu
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AsRnvIASeiaeiiTagUss sAdiaznn swafinaunulunis
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o
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Anmzivinandoesealuliululefwalaslii8uasgu

fanE

wafifiimiidaendu weyiugludalungud
mnoiudumilansenda (hydroxyl group) Wu vvaseaiiL
fmaned w18y, To0 (Inswdialeda) eziomilus (NO-Bis
(trimethylsilyl) acetamide), 181, Tod  (laswdialvda)
1[?1‘514@681‘583%14'113461 (N,O-Bis (trimethylsilyl)trifluoroac
etamide), WBu-wiia- Wulaasdialvaalasvigeslsozionilud
(N-Methyl- N-trimethylsilyltrifluoroacetamide), laswdia
paslaluiau  (Trimethylchlorosilane), 18u-laswdialuda
dfianlva (N-(trimethylsilyl)imidazole) uay sazanefiflonld
T lvaaaiufivanesin wu exdlalulasd (acetonitrile).
Tawdarauilud (dimethyl formamide), lastofiandiu
(Triethylamine) Wudu  eenalsfinmnarivanililuns
\den 1aiafinauny  iennsdnwnluaseiideniaidents
1sazaneduiivasafoninlndiu uaziden 15iafifiviviing
wWaswlu 1seyiiusludadiduiiinmdenendn -
wiia-Bulaswdalvaalasgeslsesionilud Fodu 5
fideminndnsivieudisuluadoiifie wazanelniefiandiu
wnumililnaau uazibulaswiialvaadfanloa ununnsld
Bu-dia-Sulaswdialvdalaavigeslsozionlad ofls  1med
fidentiantidnuluafeiiiilase $evdn (major structure)
Foudu " wlunmainuiisen  lvdaafumileufiuiy
1afifldegiinauisuiasiuazuandrefutnefiiios

TA59 ¥19808 (minor structure) fow AgluANd 1

515N

1. wEeN 158155 (stock solution) NALwaTeA,
Tululowadu, lalowdu uwazlaslowdu awABunasu
EN 14105 loowdoaly 1sazane Indiu 1 9o uaslu

mazatelasiefiandiu 1 4n

2. 1A38N 1’3‘34'191’53'1‘1.!4‘11811! (internal standard, IS)
fe Ounulnseea (1S1) uazlasamdu (IS2) AMNABUIATT I
EN 14105 lnowdeslu 19aza1e G 1 g uwasly

azaslasefianiiu 1 4o

3. 13en 19uInIgIundLtesea,  ululeladu,
Ialowadu uazlnslowduiinanandindudneg Suam 7 anu
iy udufn 1suessuneludunulasesa (IS1) waz
Tasamau (152) Taewdugalnaiu 1 gauaslasiedfiandiu 1 g
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M [5) Ha CHy
7 N I |
i Fyf——C——N——Si CHy N/ —si CHy
= | |
Hy CHy

CHy Cl
Iniiu lrniahianiu MSTFA ™SI
- amil 1 Wivuidfisulase Somaefivealwdavivlasedianiiy uwasduwiiadulaswialvdalasvgeslsezionilud  (MSTFA) fubulaswdia
- lvandfianlva (TMSI)
o) s ;
(o)) a5 1 szvunaz anazmalionuadesud Tasulnsnam
7
2] Gas Chromatography : PerkinElmer® Clarus® 600 GC
.U_ Injector :On column (OC) : 5.0 -UL syringe with 0.47-mm ID needle
3 Injection Volume : 1.0-UL Speed : Slow Viscosity : 2
g GC Oven : 50°C (1) 15C/min 180°C (0) 7C/min 230°C (0) 30°C/min 380°C (10)
Detector : FID Range: x 1 Attn: x 4 Temp: 380(C, Air: 450 mL/min H,: 45 mL/min
; Pneumatics : PPC for OC Carrier gas (Helium), PPC FID Gases (Air and Hydrogen)
Guard Column : 8-12 in. x 0.53 mm ID connected to analytical column with column union
Analytical Column : 15 m x 0.32 mm ID x 0.10 (m DB-5HT ((5%Phenyl)-methylpolysiloxane)
Carrier Gas : Helium at 3 mL/min constant flow
Wash Solvent : N-Heptane Rinse : 5 Pump : 5 Wash : 5
4. ndudn siviuiihideudu 1seyiug HALAZM5aAUTIBHANTNAAEY
Todalaslfibuwdiadulaswiialodalageslsaziomlud Weth 1snansstuiiidenliluiiaasifae
Tugalwiduuazibulasialvaadialvalugalasefiandiv waoaud Taslnsnamiazldlasnlnaunaudonndl 2 Go
5. wewdnsiiold 15 i wienndufnueiia- W aufineunditesead 1z, 1mnasgu melu (IS1),
i 8 faddnsluyalwaiuuazifniriuuedila-tauimy Tulundvoelsd,  mnessumely (152). landwelaiuas
og9az 8 fladdns meudsannwdudngiola 20 wad Insndvseladamdniv  Tasazumngfialuguuuuidvori
“miugalaseifianiiy olugalwaiunazlasiefiandiu - azuansroiufinsedumio
6. iaad1e 1sumsgIuindenldluiaszi vovitalay lugalasefianfiuacy asmfiaceg (Retention
fowedeoudt Tasnlnanam time, RT) Bandngalwiaude qulunsned 1 eilesune
7. fumsunisnsendiegrvesindululafia lﬁ'j'lLﬂuLW‘ﬂz%}ﬂLﬁaﬂﬂﬂﬂlﬂ‘éwﬁmﬁu (89.7 °C) isndn
WLFULAYITUASATENAIBE19YDY 15HIATFIY Inadu (115.2C) ‘a’iqﬂmﬂgﬁﬂnmﬁmaqﬁaﬂ'jw

msedl 1 u asanfiavegues 1snassundioesead sz, nlundielsd, landuoelsd, lasndvoelsd uaz 1snassumelu
(181, 152) Wisuiisuazwianawionlugalwiiuuazlasefianiiy

1ININTIU vafiaseg (RT), wifi
yalastefianiiu yalwaiu

NALeTead 52 4.33 444

Tulundivoelsd 15.13 15.34

Inndvoelan 20.08 20.14

Insnfivoalsd 91.94 92.00

rsnnsgrumelu (1S1): Gunulasess 5.04 5.94

\ ransgrumelu (12): lasawau 1875 18.82
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sewinoyalndau (“dndu) wazlasefiandu (")

ofinsanAnsig1weds (method repeatability) \iofiansanAAIausl (accuracy) TugUvasionas
TumsfnwaSoilsiniana sulusegraiifululefisa Tne fildinduAu (Yerecovery) FarunannarnauasAiiialifi
wisaniagoluyalwiiuuaslasiefianiiu dwougaas 7 i fdnede  (lufiiifemaiin 1sfinsudinauiveuadluly
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a199il 2 WisudisuAnadsSesasiildnduiiunenaisesead gu, Iulundwelsd, landuwelsduazlasndielsd Tushaene
uitululedroaszvinoyalndauuazlasiefianfiu

Andssasazdlinduiu
52U nfveTead 1 Tulunfielad Inndvalsd Insndioelsn
AL yalwidy yolas yalwady yolas yalwidy yolas yalwady yolas
tofianfiu tofianfiu Lofianfiu tofiandiu
1 97.0 96.3 98.5 97.8 97.4 96.3 98.2 97.3
2 97.9 96.5 98.7 97.3 97.7 97.0 98.0 97.2
3 98.3 974 98.1 97.5 98.0 97.2 99.1 98.2
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Development of Modern Sculpture
pattern Ceramic Products
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Abstract
Modern sculpture is art doctrine, developed

the pattern continuously by emphasizing the method
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Development of Modern Sculpture pattern Ceramic Products

to produce the picture by no detail indication.
The sculptor want to avoid the humdrum and
repetitiously of sculpture creation according to
academic sculpture, the changing express by the
power of thinking, technique, and new method.
This work was the study of modern sculpture ceramic
products by using the pattern from nature to be the
model of design and cut the fine part out. append

with embellishment of some part for suitability and

| beauty. The design will preserve only figure and

manner that we can see and feel of the emotion
expression that reflect to the natural emotion and
can explain the feeling of emotion in work piece by
imagination. The beauty of this work depend on
the shape that is designed perfectly by drawing
the related circulate continuously line around the
shape that make the feeling of combination, sweetness,
gentleness, and art’s beauty value. The designed works
were brought to the every steps of ceramic product
manufacturing from design, template making, mold
making, biscuit firing at 800°C, glazing, and firing
at temperature of 1200°C until modern sculpture

ceramic products were obtained.
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Statistical Analysis on Inclined Flow Plane Test of Ceramic Glaze

")

Lada Punsukumtana, Wanna T. Saengchantara, and Saijit Daosuko

Department of Science Service, Ministry of Science and Technology, Bangkok, Thailand

wl

Abstract

el

Inclined Flow Plane Test is a method of measuring the flowing length of molten ceramic glaze after fired. It is

done to evaluate the melt fluidity of glazes in the ceramic industry to maintaining consistency, duplicating and

k]

understanding a glaze. However, there is no standard method for this test. They are varied in designs and procedures of

el Wl

testing such as sample weight and test declined angle. The paper investigated the factors as glaze’s viscosity,

sl

sample weight, and test declined angle, that could affect on the Inclined Flow Plane Test result. Two glazes with the

&l

viscosity 10"%7pa s and 10%%7Pa s at 950°C were used. Samples weight of 2, 5, and 10 gram and declined angle of

vl

45°C and 60°C were varied in the test. The test results were evaluated through statistical analysis as Grubbs’s Test,

|

F-test, waz T-test. It was found that flowing length increased when the sample’s weight and declined angle increased.

L

The coefficient of variance of the test was depended on the glaze viscosity. An increasing in the sample weight and

2
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_test declined angle tended to decrease the coefficient of
x
&= variance of testing on the high viscosity glaze.

= Keyword: Ceramic Glaze Inclined Flow Plane Test Viscosity
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Abstract

The study was carried out to develope biofilter
media and purge ammonia system which was so simple in
cultivate aquaculture pool. Employers can apply this
knowledge for using in farms to reduce production cost.
The process of purge ammonia system had 3 steps. The
first step, aquarium water was pumped flow through the
biofilter media that made in pack tower filter model,

from bottom to top. The second step, water from the
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first step over flowed into a sediment trap well. The
third step, water from the sediment trap well flowed
return to aquarium. Biofilter media was easily produced,
which light weight brick size of 12-20 mm. was fermented
with fish food and controlled feeding for two weeks until
a mucus microorganism appeared on brick surface which
washed with clean water before using its. The appropriate
quantity ratio of biofilter media and water was 1 litre per
130 litres. The flow rate of loop was 500 litres per hour
that can control total ammonia value within range
0.4-0.5 mg per litre which was no toxic to fish.
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Abstract

Noi river is one of the main rivers in Ang Thong

province, Thailand. The river supports a great number of

ﬁcorfmunities who are involved in agro-forestry, irrigated crops,
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ssessing Noi River Water Quality.
Amphoe Wiset Chai Chan,
Ang Thong Province

livestock, fisheries, industries and tourism. The sources of water
contamination include municipal wastewater, rural agricultural
cultivation and fertilization. The objective of this study is to
evaluate and to assess the quality of surface water in both
physical and chemical properties. Three monitoring stations from
upstream to downstream have been selected. The water samples
were taken every month from May, 2008 to April, 2009.
Monitoring parameters include temperature, color, turbility,
conductivity, pH, suspended solids, total dissolved solids,
dissolved oxygen(DO), biochemical oxygen demand(BOD),
chemical oxygen demand(COD), nitrate, ammonia-nitrogen,
TKN, cyanide, phosphate and heavy metals (As, Cd, Cr, Cu,
Hg. Mn, Ni, Pb and Zn). The water quality then evaluates
with the National Thailand surface water quality standard.
Overall surface water quality is plausible for it use according
to the surface water quality standard: Class 3.

Key word : Water quality Noi River Ang Thong province
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