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THEEEBEYIR AREE
w =

LFRBE R AFR G, ffifﬁaa’}?&fiiﬁﬁﬁtﬁﬁﬂ RARdzoihit HaERLEF
K B RK SR R KR

RKAARAMEOARAET, EAREREAEE . ETHE
ﬁﬁmﬁﬁé&?ﬂi&%zﬁfi# BRI, B80F 11 ARBSEBRTHEEZE A LS 0% 6 AL

AR R G A B LR K R R RS B A7 AR S A EHMTERN 5, &

4.5t K58 9 # ik (infrared spectrophotometry, TR)SL1% 42 M5 i B 05 A7 Mok | &2 B A0 ULIR
ZiER ARk B IR BB T BN SRR RE L ¥ (polyvinyl chloride, PVC)304F.

X L (polyethylene, PE)22# . & & % (polypropylene, PP)1 £ . B # ¥ — ¥ &% 7. — By (poly-
ethylene terephthalate, PET)17# & $ /L8 B B5 (polycarbonate, PC)27#; £ P B T % /o585 8k 5
RITHIARE, AEREITRRHATALZRASBR 58 ORMAREY —BIT R
S ARM AR 2 AR AR RS — BB PR T EITRE, & ERPVCH 134 #40
A, LM AU R EEBLHARE 0OHPVCHE P AR Z — THILW L BRI T X
A, Jod h #4£152.6-21015.3 ppm, THZ R 2 F R R KA, HHe kB 414453 ppm: F
WA 3 IR A H A 3,

AREIERERAANTEORSAKREBEREKRZ AR EBEHE, RPVCH T2 &8 %
AL A IE43 3%, AMT AL AAAZB U L EH T B F ot Amn

-

J

oif

RIBEE G T

Iy

LS T E, BB SR A ERER
RESHEREER. KM BHEESS, Bnask
ME FIESEE RS BRI AL R EEE
UTFERBI RS 5, B E S R R BHERME AAKE RN BT
WE, At 2wt aaBER T B R 25NE, %ﬁf‘%{%%’
USRS BR K, 2B SR B AR, (AR RITHHE ETHE B R KR OEGREAKS A
ANEE, HERHEKEENSE HET MEESR A bR B @ﬁﬁf%‘ i A, H %‘k%%ﬁiﬁ%@??ﬁﬁ
N &R AL AR E R, B E A — H,MEBHPRSEE FTVREEFEE EH.
AR BEREE TS, R B AR B B E R E BHMT. oJFA, KE4EE Bzﬁif&%%ﬁf" (=
FHRVEF S, PR KA PR S IR CAREIUCE. &8 . MRS MR,
HEL, M z&wﬁ‘%ﬁﬁf SR B 3L HOE SR KR TEEIAIT20055 0, B E A a5 FIEE R
R EH & PRERERERTIES HIH A RIRIL7 2018 M E142% , v] REEBHEFEAR R E
TERRCBISHEHE D DI R R BS99 = EBREEAEE O, MEBEARERES T
S A R (E e — A B R B SR K B BYIREGE, BN LB S EMEE R
SR RS EENE & 58 F AL 2R 8 NIVEH . & e P B O] SE B 5, T S BOA B 2252 T
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AVAT R R R FE - A E R A NI BE —E

G SO ROREGT ERATECHER
EHEERLRE AR EREEREES KR E #E
BXER BT E Y S E B 1. GEarbar B
A=l =D rj’“ﬁﬁﬁ:ﬁ:fk&@%éﬂ k& (1)2E IS 85 3 AT SF % 38 43 A7 1% (Nicolet 510
sAETS S g e R E80ET A E81F6 HAC Fourier Transform Infrared Spectrophotometer,
LHREHEERERE S ORISR AL Nicolet, USA)
BhEs N E A 2SS A £ ST E M ERE A (2)E ## (Hot Plate-Stirrer Model PC-351,
AT R KR BEERAKZE B AR b E Iwaki Glass, Japan)
fERE, T ETE e BRAR NS BB RS & (3 e
B R T, KA GBS e PR M B &R 75 (4)4 T E56M ) A
i, AL EE BRI I | VA MR T 1k R KL A a3 i (in- (SV N+
frared spectrophotometry, IR): B LARL S} SE 5% 2. FABE BRI R
Wik M E S, KB TR E 2 AR E N & b Uk W (Tetrahydrofuran, THF)
HETTRER, LT B RTE K R BB AR R L (BDH., England)&Hiper Solv (LC)#k, ZEZ(2#E
A LB, D EBR RER, REAE ) KBRS (B A KRN ) 52 R aA gk
SRTEME (2508, B 120, R ETAR 75 /77K, Reyno-
e X lds Metals Company, Virginia, USA) B &2 #t ( 28
MHERT = BT EREURA) .
3. Jitk
— RREER (L
98047 H BB1EC AR AR RTHERER B — /N Rl 2 BB R (UTREB T 2K
B EEER, mﬁﬁﬁﬁ*dﬁﬁ}&ﬁﬁ‘ﬂ@%&%b B ), RS RE LeE  B SEERIRE Fr
RRAT 4 B S ESEMEARS, Bk AKL A B IRIE
MR HHESS L, B8 51K TRk fhER 461, 97T (REK B.EHZL K g PR
—RFE), C BB ERRIIER
Table 1. Packaging materials of bottled water
Numbers of PVC PC PE PET PP
Location sample
Hualian county 3 | 1 ] 1
Taipel county 9 4 3 1
Taipei city 16 11 5
Taoyuan county 6 2 3 1
Hsinchu city 4 2 2
Taichung county ] ]
Taichung city 3 2 1
Changhua county 1
Tainan city ] 1
Kaohsiung county 1 1
Kaohsiung city 3 2 i
Pingtung county 3 2 i
Total 51 4 26 15 6 0
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Table 2. Packaging materials of mineral water

Numbers of PVC PC PE PET PP
Location sample
[lan county 12 9 ! | l
Taipei county l ]
Taipel city 14 2 1 1
Hsinchu city 3 I 2
Nantu county 11 I d S
Changhua county l l
Yunhin county 5 3 2
Tamnan county l I
Tainan city I l
Kaohsiung county 4 4
Pingtung county 3 3
Total 46 26 ] 7 11 I
D BfER KR R SRR B ETEM S BAR L, In#h IS sk AR i fa] LLP
E K WA iy B L SR N EE S T P R Sl e ] BE AL {e AR (90.5-2
R B < SR L R =1% , BIA] 5 mil, 1 mil= T4 Z—K), ek, BR2-6 NE
KEH O] RER AT E B T, (5 SR A AR S FE SR, B R (film), JEVEZ
(2R B i EHEHEIIR,
BV#70.5 ¢ IE IR FRHIBE A, & B. Y4B RS
20 mIEVE S, I10 miAT , # LUEITE R, (W) 55 B F@ BT vl T B GR LAV BR B8 7
ans BRI A ANEA (B 28 288 b A F] B 2 A, R KR I AT DA U A B[R] EA®) A
o, EE BT R 2K ) B T DA L VERGERE IR,
DB NIETE R, VAT 2 BB INERS 73 8% i i () (B) 5 £ 1 J&@ A 1 A 5647 AR 1A
PRFs —AH, B ENE T A 2 = JE’EEW%;EMTE%‘ S El F P A A BIR o, R B R Al
HIFE BB, M2, 5 250K (“Ta)% 7 {# B IR 2 ATR (attenuated total reflectance) B¢
HualiE e, SR e i R @“Wfﬁ Bl ] B MIR (multiple internal reflectance)R 5 A~ 6] /@
Al RER M E, < ME
(BHLAaE S AR (1a] =) (- )?Eéﬁwfﬁﬁ’?;ﬁ%% e
A THIB A 2 B R A 1. e blas 2
HEH"JI oI BT RE 2 FFHIEIE B, i (1)KAbHE(Muffle furnace thermolyne):
A10-15 mlﬁ* {KUH? (THF)/JN#A: Type 6000 Programmable Furnace, Sy-
AVEVR R I gk B Y R BRI — bron, lowa, USA
17" (258 (Oven)
A FFE A1, T50-70 m I f {3 H A (3 BATE#E 2% & (Rotary evaporator)
He vk, SRR B 8 Gz 2 TR (4) 5 F W 5 47 56 5E 3 (Atomic absorption
b AR T BB AR B, WAE 5% spectrophotometer):
fEH I Ay, R R T R B S, F /N Hitachi Model Z-8000 Polarized Zee-
Tk SRR A B, AR man Atomic Absorption Spectrophotometer, Hi-
(B A e tachi Corp., Tokyo, Japan
020.5-1 ¢ CLHIRE P HIER RS, (B8 (5)% @ HT5%(Gas chromatograph):
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cut sample to pieces

(13 mm x 100 mm)
and take 0.5 g

'
l toluene
|

not soluble soluble
‘1ethyl acetate 1lmethanol
not soluble

not soluble
lwater

l ethyl acetate
not soluble

not soluble
1ltetrachlor0methane itﬁtrachlercmethane
v l not soluble
not soluble soluble l
cyclohexanone i Polyethylene (PE)
Polycarbonate (PC) or
l l Polypropylene (PP)
not soluble soluble
o-cresol l
i Polyvinyl chloride (PVC)
soluble

|

Polyethylene terephthalate (PET)

Figure 1. Procedure of solubility test for material identification of bottled and mineral water packaging

Varian 3700, Varian Associates, Walnut

| (2) P9 = {b Ik i (Merck, Darmstadt, F.R.,
Creek, CA, USA Shimadzu GC-9A, Shimadzu Germany) 3@ 8 @t i
Corp., Kyoto, Japan ( )R%%%@(Pymcawe ol). BRI . TH AR
(6)51 Y6 BT (Spectrophotometer): A AR, H . R B KBRS ( H A KA
Milton Roy Spectronic 3000 Array, Mi- 7)o
Iton Roy Company, NY, USA

(4) B MR B (Grignard reagent, ethylma-
(7)EFfEJar) : 20 cm X 20 cm
(8)Ez IR ES (Desiccator)

gnesium bromide, 3 mol/)( HAHF{LK), LD
Bk EE I, Bl B R
(9L (8% (Nessler tubes) : 50 ml
2. BB

(5) %5 B B3 (0-Cresol). [i B 7 (m-Cresol). ¥/
&7 (p-Cresol)(Merck, Darmstadt, F.R., Germa-
(1)Wiks ., fERE ., BHEE Y& bk, | &, & ny) e R
B B ERER#H(Merck, Darmstadt, F.R., Germany)
B 7Bk (Fluka, Switzerland ¥ B A ZER TR

(6)— T $% 8 {L¥7(Dibutyltin chloride)(F
ka. Switzerland) : 999614 I,
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cut sample to pieces and take 1 g
{lloﬂls ml tetrahydrofuran

!

not soluble

|

I

gsoluble

|

put samples on a l l
hot plate covered ethanol put into paper
with Al film l
l filter heat
heat l (lukewarm)
l take ppt. l
melt i evaporate solvent
stainless knife air dry l
l l pick up polymer
flatten and elongate IR (KBr) film
(0.5-2 mil) (PVC) i
lz«eN HC1 ' Ifa

Al film reaction

|

pick up polymer film

IR
(PET, PE, PP, PC)

(PVC)

Figure 2. Preparation of sample subjected to IR for material identification of bottled and mineral water

packaging.

(7) & 7 B %8 (Vinyl chloride monomer)
(HARHEFRIH) 10 ppmA& 1 ppmo

(8) §n 12 “E [/ & (Merck, Darmstadt, F.R.,
Germany} ' Pb(NO;);")H;O in HNO:; 0.5 mol/1,

Germny) * Cd(NO;) 4H30 in HNO; 0.5 mol/l.
3. ik KM E E R {f%ﬁ“?ﬂﬁféﬁﬁ?ﬁ,%
WEEENE CRMEE B, PR A EEe
(F0ZePY), 43 BIE T %Qﬁ%ﬂx(@ﬁ" Al R
S0 Ry EERE RS M 8\ J MG S ) B BB (1)
ﬁﬁw%@ﬁﬁﬁéiﬁ%@hﬁﬁg RE | &6
KREETF) .

'a‘.“l‘!'

239

(148 3 Eys L 3B
KBS LEMEEERELH
(PVC), BZM(PE), B (PP), REEXE _HER L
T EE(PET) R % TR BE(PO) 2 B IEMRES , (KR
hBANEZRNEE A BERERETET:
HRREIEMERUERBRBITETLOEES
EhHE T HtYE BIFEE—S ER,
Q)= TH Yz ER ik 2% HEREHESR
ES ik K Sasaki K.Y HE®
A BT 2 B
FEHETREY 10 ng—mTﬁgﬁﬂi%fgﬁ
S B IE O E R 100 mISE¥EERER AR
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PUTE O 8 150.25-1.25 ug/ml, A EREEMEVAYE . 30 m X 0.53 mm id (J & W Scientific, Folsom,
B. B R T CA, USA)
A B2 R8s (K95 mm) fI1 g, fahi 15 & : column: 80-90 °C
2, IS LI 15 mIE U, KRG P IIEGE R injector: 220 "C
1/NER, 3R B, INZEE 150 mIffE 2 phiE, 5B, LA detector: 250 °C
ZEESEIL YN ERE200 ml, BB T A &=
b BEREE0.25-1.25 ppm(EREZE )&z%@%z%??ﬁ%
e EARRELAN) RAEEHTEE - Shimadzu GC-9A
OF 3/ Tk B H #2:FID
B E(2)B.Z M1 mIER S50 mlZ & Bt &:20% PPG, Chromosorb
B, 240 CRIB IR BRIEHE 282, TN ZBK2 mivs WHP 80-100 mesh, 2 m X 3.2 mm id (Humbo-
REFEREY), FEINGrignard 3R 2 ml, FFE 30578 1%, Idt Ct., Sunnyvale, CA, USA)
AUA TN 7K 10 mlIGERERI0A ) , DR B 2R A 5 & column: 50 °C
O2g,ﬁ§%¥§:ﬂf}@f§i B EEREE 2 ml, LAFFRE injector: 150 °C
V2 s mIEC =R, & 0EIE O, TN KR Bk £7 detector: 150 'C
fikiz, 1540 Czkzém(ﬁﬁ@%mﬁé* TLUE BT A 11 ul
EAZE2 ml, BEIEMTE Bl b2 A, (E—HHEZE (3 )*ﬁ%‘ﬁw_f%ﬂ:%
TEAEE FHEERTEE Varian 3700
D kg E iR BHE g HY 2%:FPD-S, max 394 nm
B T$58/470.25,0.5,0.75,1.0 & fE At % DB-608 Megabore column,
1.25 ppm22 ml, 2 E(2)C.Z HEKIE, #%4.(3)< 30 m X 0.53 mm id (J & W Scientific, Folsom.
e, F—REFEAIRER - ZEZTHI CA, USA)
), aE =, R R E R, BB, & & :column: 120 °C, 3'-20 °C/
4. 5% B R EIRE min-240 °C, 5’
(1)hESH Ry | [ SR By B H R injector : 280 C
SFEETER  Varian 3700 detector : 280 “C
g Hi 28:FID FOA =24l

& 17 % :DB-608 Megabore column,

faon BT

— T EER

PR S MR RSSO
B R AEATEHE D) B RAR R A TR T, AR 25
F——E Rk, RS M E R E 2 B R e A
FUAtREE, B IR Y,

DITESE RSB A E 2 ] 51k, BB RERE
EVATIA R R A S [ERPL 2 &R e
oo A RES g A\ ACPET A B R, T B % 12
MNESREERRRA) BE RN 2 b A RE R B Y BRH

Dl:’i;tlﬂ Ca}mpzfid C{}HCEHHZ?:}R (ppﬂ’]) - % ﬂi“‘% jj/\ QWIE‘H%%?%% fé&; H*”Hﬁ/}’%

| V2 FE R, 5 UM R A 8B 51| 7 ik I E R RE AT

Figure 3. Calibration curve of dibutyltin compound FEAE, "Ej’%m ESTEY VRS 2, B EE T IRE

which were ethylated by a Grignard reagent and IR T 7 SRR R B ol IR AR T

analyzed by gas chromatography with flame photo- RN Sy ”"‘jtf% NG R E, LEE & kY
metric detection. BETE 1505,

Y = 100.8 + 3736.0 X (r — 0.9977)

4757

3

Peak area

b
bnd
e}
o

1189
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/4.679 Dhbutyltin chloride

L

(A)

(B)

=[5 ] www.angle.com.tw

/4.684 Dributyltin chlonde

4}
L.
j -
g
—_—
Ll
£
z 8
2 5
o E
-
N =
! —
D
o,
-t
(C) (D) <}
) &

Dioctyltin chloride

0 3

a8 o JL‘J
6 9 12 0 -

13
"'~'.'.'J
T
©
——
o)
=
=
“siprrenll
—
O
-
L
W
3
o
(E)
N
i
<+ 5
NogCs
[
—

Figure 4. Gas chromatograms of dibutyltin compound and dioctyltin compound which were ethylated by a Grni-
gnard reagent: (A) standard of dibutyltin compound, (B) blank, (© sample 1, (D) sample 2, and (E) sample 3.

Table 3. Burning test for material 1dentification of bottled and mineral water packaging

Continuation of

Easiness burning after Color of Appearance
Matenal of burning leaving fire flame of sample Odor
PVC No Yellow, green (b) Soften Stimulating sour
PET Yes Yes Yellow, black (s) Burned(dd) Smelly
PE Yes Yes Yellow, blue (b) Burned(dd) Paraftin-like
PP Yes Yes Yellow, blue (b) Burned (dd) Petroleum-like
PC Yes Yes Yellow, black (s) BeBe voice Fragrant
b : bottm, dd : drop down, s : smoke
ALIMER ST HT AR e Y HIT f%mitr% = 30p2 3 ME .,tJ//l"[‘%Zl!“Jri’%ét DI GER R B R M E R s
o i R B AV B g P E R AR B RE BB S, 1T =2 ZyGaE kR E ( RE A ~EI), 3 fﬁ‘z,ﬁ%ﬁz#
EEFE R FIE B0 AL B 88 (matrix) S, %ﬂm%ﬁ% (LU T & B W s R EE:
A . W’r VBB FE 1T 2 BRI Y = 8 B): R e m B L (&5,
(shift), B e a8tk 5 |5 =,
AT E S EL A ER K R SR K B R 2 e B AR R R IM(PVO)ZIRIGEHE:
K, BRI ERERL (R =) a7 (18— ) 1450 cm ™' 55 methylene bencmg e 14, 600-
VEVIA B R85, A AL AR sE R F AR HERY 700 cm ' fBaliphatic chloride & 51735 ecm "' /A2
¥ A, HBCS icEE s 2 8 BB AE 20 (Nicolet ad- # Zcarbonyl groupWUZ, BRI gEA HFPPVCHE
vantage 2.14 5K # Nicolet polymer libary) & & %4 AN BT & A B 3R B B 2 M BE (polyvinyl acetate.
B LR, ] BE PR T 1 2 8 E B AR PVAO)ME , i iney B £ B Z{EPVCH E FEX,
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B VE A REZRE _fﬁﬁﬂ%ﬁim%c BmethyleneE A H b rocking R
CEASSREE _HERZ T ER(PET)ZIRYGHIE
1740 cm“iEfE;@carbonyl group B I, 1600 E N\ BN PP)Z IR E
em ~ UEEA B aromatic ring C=CIRIL, 730 cm ~? 2800-3000 cm ~ ' Falkane~” -CH stretching
Eymethylene £ H _EZ rocking I, L, 1465 cm ™~ 'Bymethylene bendingWH, 1370 cm ™!
£5 methyl group bending & I , 700-1200 cm ™! 5%
EEtCERMHPE)ZIRICEEIE: methyl group symmetricl,
2800-3000 cm ~ ' EHalkaneZ -CH stretching ik
I, 1465 cm ™! B3methylene bending K, 730 cm ™! (R)E L %6 TR BE(PC)Z IRJEEEEL:
Table 4. Hygiene standards of bottled and mineral water packaging’.
Material test | Laching test (60 °C, 30 min)
Item and Hygiene standards Leaching solution [tem and Hygiene standards
Lead: <100 ppm Consumption of potassium
Cadmium: < 100 ppm Water permanganate: < 10 ppm
Dibutyltin compound (as Residue on evaportaion':
Dibutyltin chloride)”. <50 ppm <30 ppm
Cresol”: <1000 ppm Heavy metals (as Pb):
Vinylchloride monomer™ <1 ppm <1 ppm
4% Acetic acd Methanol: not detected

Antimony”: <0.1 ppm
Germanium: <0.05 ppm

* including PVC (polyvinyl chloride), PET (polyethylene terephthalate), PE (polyethylene), PP (polypropylene) and PC
(polycarbonate).

" test for PVC only

" not test for PC

' test for PET only

r*fmw\

'y

/jf\/

va LA W
o I |

from PYAC "‘i ArOMmatIc
C =0 i I o
Ry g C=0_

from PYC CP}: {iefwanf}n‘, / C-Ci~700 !?46 ' ‘?39‘-(”}4 rocking motion

4000 3500 3000 2500 2000 1500 1000 500 1000 3500 3000 2500 2000 1500 1000 500
Wivsnumber (cm-§) Wavsnumber {cm-1)

Figure 5. Infrared spectrum of polyvinyl chlornde Figure 6. Infrared spectrum of polycthylene ter-
(PVC): (A) sample, (B) the most similar IR spectrum ephthalate (PET): (A) sample, (B} the most similar
by computer screening. IR spectrum by computer screening.
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Table 5. Resultes of material test of bottled and mineral water packaging
Dibutyltin Vinylchloride
ead Cadmium compound Cresol monomer
PVC N.D. N.D.-3.65 N.D.-21015.3 N.D. N.D.45.3
PET N.D. N.D.-0.75 - . -
PE N.D. N.D.-0.77 - - -
PP N.D. N.D. - - -
PC N.D. N.D.-0.48 - . .
Table 6. Results of leaching test of bottled and mineral water packaging
Solution Water 4% Acetic acid
Consumption
[tem of potassium Residue on Heavy
Permanganate evaporation metals Methanol Antimony Germanium
PV(C 0.2-19 0.5-8.0 N.D. N.D. - -
PET 0.3-1.4 0.5-19.0 N.D. N.D. N.D. N.D.
PE 0.3-3.7 0.5-6.5 N.D. N.D. - -
PP 0.6 1.0 N.D. N.D. - -
PC 0.2-3.8 - N.D. N.D. . -
Table 7. PVC packages found with dibutyltin com- it RMELIRFESE, MRS R RS
pound and vinylchloride monomer #
tem Numbers of samp'e — R AREERAATEZAERR
33:;2222?;5; 132 H1804E7 H B8 E6 AR SR 4L RES
LR AR R R K Tk A R A a8 RS
* Numbers in parenthesis is the failed to meet Hygiemc RRER A4 e 2 BRI AE AT A SR 97, IR B
sample. AR, RA B E BEPVC, PET, PE,
PP, PCHHH, HBEEKAK TREEC Fas kA
51¢F : PVC 4% ,PC 2644:(51.0%),PE 15{4(29.4
1770-1780 ¢cm ™ 'Eicarbonyl group&IA, 1000- %),PET 64 HIE S /K LihEs < 253 H46
1300 cm ™ B EE¥H 2 C-O group™ M, 1600 cm ™! {#:PVC 2614(56.5%),PC 1#4,PE 74+,PET 11
A Baromatic ring< C= CHRIL, #(23.9%),PP & H EZ 3R] RPCRPER
rE DA =Mk, EATER R AR 75 ik F SR AR TR E FRIHE (80.4% ) , PVCKPET
RISBMEC FE A B RERRE AR B SK TR A ME(RE—RED), Hh30
BHTE R KIEEREEAR, AR HZ AR LR 2 PVCR R H IR TRESE 1T Z PETH %
&, MAPETEPC K PEEEPP, AR EBRA, HEFF ,,s:r—: TR LRESE. 22 Z PEA 28 R 15 R TR %L
BESFERE], 05 BBERA BT  BE = & 2THEC PCA SRR H12R TRRELE, REBREIKER
HIPE ~PP1"‘?"...;¥‘%}¥§$ IR A ¥, BB A~ B ﬁTl‘]H B2 AEEEETRE, HPRBHEE
{RBERE M, AT 0] R AR ZR P AT BERY B EEEHRAR, EERARAREA HPH
MHE,F ﬂﬂiﬁgﬁ‘éﬁﬁ%*ﬁﬁéﬂ L %, EEEIE AR SR ARBmE, SRS BB R -3.65 ppm,
INEE RIS BIHEREME , FR LI R BB M E 2 & n| —THmitE

FREH-21015.3 ppm,

H
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(A) ﬁ

{B) ﬁ

;r

CH: rocking motion
.r
CH, deformation
J‘> (H stminhmgﬂ vibration

,,,,,,,,,,,,,,,,,,, poremmmparmpnl reweaprT———
400K} 15(}(} 3006 7 1500 ?{){K} | 1 500 HOGO 500

Wavsnumber {em-1)

Figure 7. Infrared spectrum of polyethylene (PE): (A)

sample, (B) the most similar IR spectrum by com-
puter screening.

Fi g 29 R f HY L AR 2 B S M D = H R A L
-45.3 ppm; ¥ 11 al B 5 o M # TH FE 52 0.2-3.8
ppm, 7% 2 58 W 0.5-19.0 ppm, B EEE . HEL.
B R R AR R RS /AR RPVC
B, HE134(43.3%) , B9 THILYI o &

B TE ST, HoA Y A 152.6-21015.3 ppm, 71
""" %Lﬁ%““%%ﬁ%ﬁ&?fﬁmf H T 1.4-453

P+

Al By *’“‘ﬁ ..... l ﬁ%%/aafiﬁjéfv SPVCHTE , T
o I 5 A — A M L 2 A DA R R A B PV C
B TR S BT E BRIR I , R Al 4 A L S g B
f B EA T HE H 2 EIRIR (R

T Y

PVCRENGERBEY i S Ry —k, F
g Rl EUE R ARy B R ELE PV E S Y
R STiﬁfJJAféﬁiazﬁ)}umm e i e AR
"If%« B, LIRS H J*“J q.-;--f%l- o IR TR LM

BN ER S Y B e 1 H AN T s m R v 2

fJU{“ 5 150%20( L """" ERPVCHYEL#E(degrada-
tion), B INEL /\L%JL/{ HE o i 1Y AU

PVC T2 FAE HRY L E BRER % i e
EHE N EE (1 CA(C1H4:COO0).. Ba(C;?H:ﬁCOO)h
Ca(C :Hs:CO0)., Zn(CriH:sCOO)z - . Fh
(AIPB(OH ) PbCO, oo ), M H %&f%f L&Y

uuu
|
O

(41 (CaH)Sn(SCH.COOC:sH 7)., (CH3):SnCOO

CroHug)oreeeo) ZAEO O, Erh DISABE R A B854
ERRAT s SO f& 15@ LR (L
EIHERAEO D AIESh

244

=[5 ] www.angle.com.tw

[(//_/_M\ q
{A)
-
(B) 1160 1970

100
I
—~ 2000 + CH; symmetne CHa deformation
v CH str;uhmg CH: deformation

o e 00025002000 1500 1000 S00
Wavsnumber {cm-1)

Figure 8. Infrared spectrum of polypropylene (PP):
(A) sample, (B) the most similar IR spectrum by
computer screening.
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Figure 9. Infrared spectrum of polycarbonat (PC):

(A) sample

computer screening.

, (B) the most similar IR spectrum by
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Table 8. Residue level of dibutyltin compound and vinylchloride monomer found in PVC packages from

various factories.

Numbers of Dibutyltin Vinylchlorie

Factory sample compound (ppm) monomer (ppm)

A (1) 8785.7 0.2

B 3 N.D. N.D., ND. 14

C 3(1) N.D. 0.8, 0.9, 2.2

D (1) 10328.4 N.D.

E (1) 1432.4 (.2

F 4(1) N.D. 0.2, 0.2, 0.8, 3.4

G N.D. 0.3

H (1) 11131.4 N.D.

l (1) 6299.2 9.1

J 2"(1) N.D., 11414.0 N.D.

K 2 N.D. N.D.

L N.D. (0.8

M N.D. N.D.

N (h [6083.4 ().7

O (1) [52.6 3.4

P 201) N.D., 210153 N.ID.. 453

Q l N.D. N.D.

R 1) N.D. 14.3

S R N.D. (0.3

* Numbers in Parenthesis 1s the fatled to meet Hygienic sample.

" Two samples from the same factory are different in volume and appearance.
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Sanitaion Status of Bottled and Mineral Water Packaging : A Survey

MEI-HWEI CHANG, SHAW-JWU LIN, LIU-CHING SU AND CHIN-CHEN CHENG

National Laboratories of Foods and Drugs, Department of Health, Executive Yuan
161-2, Kuen Yang Street, Nanking, Taipei, Taiwan, R.O.C.

ABSTRACT

To investigate the sanitary status and safety
of bottled and mineral water packaging, from
July 1991 to June 1992 a total of 97 samples
were examined. These included 30 polyvinyl
chloride (PVC). 22 polyethylene (PE), 1 polypro-

21015.3 ppm dibutyltin compounds, 7 had 1.4-
pylene (PP), 17 polyethylene terephthalate (PP)
and 27 polycarbonate (PC) containers.

45.3 ppm vinylchloroide monomer, while 3 con-
tained failed to meet Hygienic levels of both
dibu-tyltin compounds and vinylchloride mono-
mer. Plastic containers made of other materials
were all found to comply with the Standard.

The results showed that 13 PVC samples
out of 30(43.3%) failed to meet the R.O.C. Hy-

gienic Standard for Food Containers. Among
those 13 PVC samples, 9 contained 152. 6-

In this study a simple and efficient intrared
(IR) spectrophotometric method was used to

analyze these various types of plastic products.

Key Words

Infrared spectrophotometry. Vinylchloride monomer, Dibutyltin compound, Safety of food
containers.
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