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unAnga  maiwnsimiinawaniiazmgeaninannmuzwa GnussgemssianadeiidumErmien
Tagmsugaiagnadlumauzussy Isasaransaasdiniosas 4 lasU3mnes ﬁqquﬁ 60 + 2°C (una 30 il
Tughmuguaamgil udnh 1sesmeildluiamusinamans 1ol Graphite Funace AAS fianuemaau
217.6 wluwes 19 1sazasiiniia 500 dadniudagnundadiegumasily modifier MING BUANNGNEBIYDY
/WU FeNNALeINIATIANY (Limit of Detection, LOD) thiu 1 lulasnindagnunadadiues wazionng
229MINFUIana (Limit of Quantitation, LOQ) 1y 2 lulasniudagninddiadiauns FmIaNeditly
A “wWustluL "uase (Linear working range) lugnemududu 2-50 lalasnsudegnunafadiuns
@ Correlation coefficient AU 1.000 MO aUANNUNY (Accuracy) waTAMULREN (Precision) lagnstis
yarmewanasludamelifenududu 6 s2du ssduas 10 9 wuh %recovery agluge 84.0-107.4
uaz %RSD aglug 0.8-5.6 Fudufivaniuld de litiue predicted RSD
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wa) Anzliawadefidunisimiee  Fadnindegnuiadiedues® anaau
(PET) dannUfisemedwaslswtiuzes  msanaiensimisnanarlesldmaia
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warluwan @nzdianadefdumsnniag
wiuussyemamll wazussquuwia
nannnaunle lagldinaia Graphite Furnace
Atomic Absorption Spectrophotometry wazle
MNITAIT BUAIINGNABIYBIITILATIEY
Aauthanld

7 auagidms
ta3asiiauazgunsal
- Lﬂ%m Graphite Furnace Atomic
Absorption Spectrophotometer 8N Varian :ju
Spectra AA800 Zeeman background correction,
hollow cathode lamp (W@&29), FTUURAA 15
56111433’@, Graphite component [Plateau Tube
(Coated)-GTA Part number : 63 100011-00]
Eiwifﬁaumuquqmwgﬁ
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Ua Un

1BATUAE 1TNINIFIY

158 (AR Grade)
Wadu 99.7% (J.T. Baker) #nuialutasn
ANNNTU 1,000 HAANTNGBINUIANLATLNGS
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NINBEUAMN

UINSUVIBUY deionized NHANNMIUMU =18
megohm-cm

TNIATTIU © I1TDENENINTFIU-
WONANNNTY 1,000 HadnIuaagnuIAdi-

LABLNAT
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NMSHIIN 15LAN
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158:aN8NIABLANNID8a: 4 laaUSNes
3 N1AEIDINNINDAANLNTY 40 NadANT
Twi deionized wazUSuusinesily 1,000
Nadans

159za78UNLAad 100 Naansued
anafagwasesealasiinialumsmaininy
500 lulasans Usudswesilu 5 Tadans
MIEUINAY

NIAILN 1I9ZAITNIANIFIU

- 5eEangasFIUNe N 50 lulas-
NFNEBYNUIANLAZINGT @ 10 I59zane
WINTFIUNAN 1,000 Hadniuaagnuran
Wwawnes Tii@aneasmne 19azaansnazdan
ooz 4 TaaUsinas wldanaduduiidaims

- 199EEENINIFIU IWSU TN
WATFIUNDN 17 1992a8NINIFIUNN
50 lulasndudagnunafiadiuns easzuy

MIMNUYDILATBNLULUY automix

Standard Method (conc) ug/1 Mix (Conc) ug/1 Blank ul Blank ul
Cal Zero 0 0 20 0
Standard 1 5 5 18 2
Standard 2 10 10 16 4
Standard 3 20 20 12 8
Standard 4 30 30 8 12
Standard 5 40 40 4 16
Standard 6 50 50 0 20
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N3LEIBN 13 NAAIBEIN (Leaching solution)
WIMBENNINAA I LONA T x 5 [BUANAT
v 1% ¥ <& e v v a a
anelsinnay M lvualumzustla in
eeg el Tumrusinussy 20 §addns 13
Ao v . &
aranENINazERnsosar 4 laadsuas (Wuh
ML 1 MSNBUALNATOD 158LaI8gNIe
peZinsaea: 4 lagUSies 2 Hadans) 1l
wglilugrandan  Tesaruquaumgives
15azana N 60 = 2°C Wuna) 30 N

AMITYBATEY GFAAS™

Uftamugiiamannainnzilaseies
Varian Spectra AA Zeeman graphite furnace

- 1% 1sazarefiniiatlly  modifier,
total volume 25 hﬂﬂiaﬁli, sample volume 20
lulasdas waz modifier volume 5 lulasans
49 15UV coinjection JANANNENIAAY 217.6
W TUEes FITEUUMSIOUAIT

- Reagent blank naaziAnsouas 4
TogUSunns

Atomizer Pyrolytic Coated Partitioned
Graphite Tube

Step Temp ('C)  Time (s) Flow (L/min) Gas Type Read  Signal Storage
1 85 5.0 3.0 Normal No No
2 100 40.0 3.0 Normal No No
3 150 10.0 3.0 Normal No No
4 600 5.0 3.0 Normal No No
5 600 1.0 3.0 Normal No No
6 600 2.0 0.0 Normal No Yes
7 2100 1.5 0.0 Normal Yes Yes
8 2100 3.0 0.0 Normal Yes Yes
9 2100 2.0 3.0 Normal No Yes

ABUIMMIIATZAADIMN sensitivity check THlAA absorbance agflugn + 20% vasmngndnZasiie

muualy

NNG BUANNNABILENITILATIZE > °
15ne auaN MUl “UATILazE19NI5In
(Linearity and Working Range)
A0 159zanw reagent blank L8
198TNUNINIFIUNSNANNIINIU 5, 10, 20,
30, 40 uaz 50 lulasniudagnuAfLaZIas
udazenuENELEnT 2 A% PenTvlnasIu

L ANAIN NWUSTEVINNANNLTNTUN
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NIWITAMNAYBINITATIANY  (Limit of
detection, LOD)

mmsna auleeida 1582878 matrix
blank 10 1 M@ mean Waz SD MLIAA LOD
= mean blank + 3SD

MIKITANNAVBINIIINBIUINIY (Limit of
quantitation, LOQ)

MUIUA LOQ (estimated) = mean blank
+ 10SD
fregaiiin 1saraenasyIufiszaUestimated

waamnIsne auleside 15azans

LOQ lagi@s1z¥ 10 21 MUIUA) %recovery
wae %RSD ey LOQ fiwansule

M1INA BUANMLIULAZANINTIE (Accuracy
and Precision)

40 158za18M089RLEN 158208
NAIFIU 6 ITAUANNANLY Ad 5, 10, 25, 50,
75 waz 100 lulasnIuaagnuIAfagiues
AMNENTURE 10 %1 ulMAI3eEazS
NAUAY (%recovery) %amiagﬂuﬁw 80 - 110
@ %RSD UazmsUszLiiuens predicted RSD

® N Horwitz’s equation

0.3

0.25 —
y = 0.0048x + 0.0012

0.2 — r=0.9997

0.15 —

Abs

0.1 —

0.05 —

nsUsziiiuaiannalinivausainisia
(Measurement Uncertainty)‘”

msuszlivanuliuiueureinisia
aasilane au legldmadniiimsiin 13
a3y 50 ulasnsudagnuafiadiues
Togduumannunasiisnassanyliutiuey
wavue udrmnaenuliviveuums szeu
ANNEHDNY 95% A k = 2

USinamansiiwy (fiadnsudagnunad
OANAT) = C

We

15ne auaN Myl “uesiuazdianisia
(Linearity and Working Range)

PNMIAA 158z reagent blank lag
158zMININIFIUNTNANNNTY 5, 10, 20,
30, 40 waz 50 lulasnIudagnunafiaduas
Ua? SNNIINNIATFIUL A9AIN  NWUD
SEMTNANNEINTURY  absorbance lAnTING
Bt "uese e Wl ns v uwus (0) whiy
0.9997 (MWt 1)

AN NTUIBINEN (ug/])

AMNH 1 ANWINATTIUL AN NWRUSIZWINA absorbance NUANNINIUDINAN
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PINNITRA 159LAIYAIDLNNLAN 19
LYNNTTIU 5 STAUANNINTU Ap 2, 5, 10,
25 waz 50 lulasnsudagnuianiadiues

Vv w L o J ¥ v
TN ANANIN NWUSTEVINANNANTY
{ a e 1 L4 a Q(
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% NNUS (r) AU 1.000 (MWNH2)
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y = 0.0048x + 0.004
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N13WITONNAVBINIINIIANY  (Limit of
detection, LOD)

HansNe aulagdla 158¥aN8 matrix
blank 10 %1 faaud LOD i 1 lulasnsu
ARNUIANLATLNGS

MIFANNAYINIIINLEIUIINAU (Limit of
quantitation, LOQ)

PNMINUIUA LOQ (estimated ) LAY
2 lulasnsudagnuadadiues uanms
na aulagnisda 1sazaradiegeiiiin
wazaEnsgn 2 llasnsuaagnuiad
WEwas  Taedesed 10 %1 @ gerecovery
agluz9 83.8 - 107.6 uaz %RSD WU 7.4
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1NA BUMNINUNUUAZANNLHYY (Accuracy
and Precision)
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5, 10, 25, 50, 75 waz 100 lulAsnsSuea
anunafadiuns anududuag 10 9 @
M3p8aLMINGUAN  (%recovery) aglug
84.0-107.4 ¢ % RSD agluz 0.8-5.6 &
TaiAuen predicted RSDr 14 Horwitz’s equation
(mtm"?i 1)

nsUszivaannliniuauraanisia
(Measurement Uncertainty)
msUszanam ey liLULauYINMTIA
Qdd‘ v Vo 1] c}d =
MasNlene au lesaldaadninsidy 13
53 50 lulasnsudagnunafiafiuns
WUNHAUNNU 43.8071 = 3.6800 LulAsNIu
0.0037

+

GRNUIANLAZINGS WD 0.0438
faanSudaiassans unsefinIvaIAY
1&iLLLi‘L!E]u, @ Combine standard uncertainty,
@ Expanded uncertainty (61’151\‘1“7; 2)
NIMIATVATERNaNTazaEaNIN
DAMBULND) GnFUaNDALLNFUNSNMLEE

U 9 MpEN FeTRNUNNEIBEN



o

Afss VNN uazgan U3yl

U

USinaumwannasmeaaninnnmzuswa anusseeIms
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MBULWA FNFUANWDRBNAUNSWMILEN LaeAANZVA NN NTUSE 10 %

Spiked level (ug/1) Mean SD %Recovery %RSD predicted RSD

2.0 1.99 0.15 83.8 - 107.6 7.43 26.90

5.0 4.89 0.27 89.1 - 107.4 5.32 23.43

10.0 9.05 0.51 84.0 - 97.1 5.58 21.11
25.0 22.95 0.26 89.8 - 93.2 1.12 18.39
50.0 43.81 0.41 86.3 - 88.9 0.94 16.57
75.0 68.84 1.36 89.2 - 95.2 1.98 15.57
100.0 89.91 0.74 88.9 - 91.0 0.83 14.93

AN 2 1 euvasnanzesr NN liuliuey, A Combine standard uncertainty, @ Expanded

uncertainty
Source of uncertainty Symbol X u(x) u(x)/x
1. Volumetric flask Vf 0.006137989
- 5ml 5ml x 4 0.029497140 0.005899428
- 10ml 10 ml 0.015655137 0.0015655137
- 1000 ml 1000 ml 0.648716681 0.000648716681
2. Cylinder \2 100 ml 0.437235634 0.004372356
3. Autopipette Vp 0.002402567
- 0.5ml 0.5 ml x 4 0.00070505 0.0014101
- 1ml 1mlx3 0.001194864 0.001194864
- 10ml 10 ml x 2 0.015350081 0.0015350081
4. Conc of sample from Cs 0.043807 ug/ml 0.000464796 0.010610091
calibration curve
5. Purity of Sb P 1003 ug/ml 2.886751 0.0028781
6. Precision Precision 1 0.039456558 0.039456558
7. Recovery Recovery 100 0.439262281 0.00439262281
8. Area, length Av 0.00216333
lcmx 2 0.00212132 0.00212132
5cm x 2 0.00212132 0.000424264

Combine standard uncertainty

0.042002587

Expanded uncertainty U (r; result = 0.043807 ug/ml)

rx 2 x0.042002587

0.0037 ug/ml
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Determination of Antimony Dissolved from Polyethylene Terephthalate

Food Containers

Sasitorn Homdumrongvong and Uma Boriboon

Bureau of Quality and Safety of Food, Department of Medical Sciences, Tiwanond Road, Nonthaburi 11000, Thailand.

ABSTRACT Antimony is extracted from polyethylene terephthalate food containers by extracting
the sample with 4% v/v acetic acid, at 60 + 2°C for 30 minute in water bath. The leached solutions were
quantitative analysed for antimony by GFAAS at the wavelength of 217.6 nm., using 500 mg/I nickle
solution as modifier. The limit of detection (LOD) of antimony was 1 ug/dm®and the limit of quantitation
(LOQ) was 2 ug/ dm®. The working range and linearity showed that the correlation coefficient (r) at the range
of 2-50 ug/dm® was 1.000. Accuracy and precision tests were performed by adding known amount of antimony
into the leaching solution of the extracted sample. The %recovery of antimony from 6
levels were between 84.0-107.4 and %RSD were between 0.8-5.6, which were not exceeded

the predicted RSD

Keywords : antimony, polyethylene terephthalate, food containers, GFAAS
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