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ABSTRACT

A quantitative method of analysis of di (2-ethylhexyl) phthalate (DEHP) in rubber glove
and plastic glove was developed using a gas chromatograph equipped with a capillary column
(5 % phenyl 95 % dimethylpolysiloxane) and flame ionization detector (FID). The limit of
detections is 5.3 ng/g. The coefficient of linear correlation (r) greater than 0.99 and relative
standard deviation (% RSD) less than 10 %.

The average levels of DEHP determined from thin Multi-purpose gloves, disposable
examination glove, thick Multi-purpose gloves and polyethylene (PE) glove were 42.70 + 8.21,
52.01 £9.06, 54.72 + 8.13,45.41 £ 9.01 and 34.92 +7.98 pg/g, respectively. Soaking thin multi-
Purpose gloves with distilled water at various temperature, DEHP was found leached out at 4
and 25°C significantly less than those at 50 and 95 °C (p < 0.05). similar, when thick multipurpose
rubber gloves were soaked, DEHP was found leached out at 4, 25 and 50 °C significantly less
than that at 95 °C (p < 0.05). The leaching of DEHP depended on temperature more than on
duration of soaking. DEHP was found leached out from plastic gloves more than from rubber
glove at same temperature because of their thinness and less heat insulation. DEHP was leached
out from rubber glove soaked in palm oil at 95 °C significantly more than those at 25 and 50 °C
(p < 0.05). Most DEHP was leached out within 15 minutes in palm oil.

DEHP was leached out from all types of the glove in acidic condition (pH 2 and pH 4.6)
significantly than that at neutral pH (p < 0.05). The leaching also increased as duration of soaking
was increased (p < 0.05). In a basic condition (pH 9), DEHP was found least in the leachate and

its level was not increased with time because more DEHP was hydrolyzed in this condition.
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Preexposure to 70 % ethyl alcohol caused more DEHP leached out from all types of gloves after

soaked in either distilled water or palm oil.
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2.1 ﬁ1§3l1ﬂ5§1u!!ﬁ$$ﬁﬂ
2.1.1 a19NA991U (standard chemical)

Di-(2-ethylhexyl) phthalate (DEHP) (purity 99.7%, GC grade, Fluka, Germany)
2.1.2 Internal Standard

Benzyl benzoate (purity 99.5%, GC grade, Chem Service, Germany)
2.1.3 érechaililumsnaaes

1. ailoossssumAeiunilszasnsianig

2. ailooNETINA ¥R 29 TsnwiauIg
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4. Q\'ﬁJ’E')EJ'N‘ﬁﬁiiJGb"l@l@Luﬂﬂﬁgﬁﬁﬂ%uﬂﬁu'] grion 2
5. allowa1dAn PE
2.2 M50

- Wao5%a (Florisil 60-100 mesh)

- Taspeugama (Na,SO,, AR grade: LAB-SCAN, Thailand)

- [N 1UDA (CH,OH, AR gard: LAB-SCAN, Thailand)

- 9% Iy (CH,COOCH,, AR grade: Merck, Germany)

- gy (CH,,, HPLC grade: LAB-SCAN, Thailand)

14>

- 1@y (CH,,, AR grade: LAB-SCAN, Thailand)

14
-n3a'lalasnasin (HCD) 19394 0.01 N (AR-grade: LAB-SCAN, Thailand)

~ I 4 Yy 9
- msazanelmdenlanTon led (NaOH) (9uU1 0.01 N (AR-grade: LAB-SCAN,

Thailand)
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2.3 n30siie Jaquazqunsel
~in3eauialnsunInns v (gas chromatograph, GC-FID) GC 8960 series i flame
ionization detector (Agilent, USA)
- Capilary column: HP-5MS (30 m length x 0.25 mm L.D., 0.25 um film thickness)
5 % phenyl 95 % dimethylpolysiloxane), (Agilent, USA)
- Chemstation software (Agilent, USA)
- High purity helium carrier gas (purity 99.995 %) (TIG, Thailand)
- Oxidant gas, air zero grade (purity 99.995 %) (TIG, Thailand)
- Hight purity hydrogen gas (purity 99.995 %) (TIG, Thailand)
- Lﬂ?mﬁwﬁy 151710 leeou (deionizer) Millipore iu Milli-Q 185 plus (Switzerland)
- 1nTeeFannuazIBen 3 @MU Mettler Toledo 31 PB 303-S (Switzerland)
- 1nTeaFAMazBeA 4 § 1M1 Mettler Toledo 31 AB 204 (Switzerland)
_1A599NIUYDYA) (Jartester) Phipps & Bird 31 PB 700" (Switzerland)
- Lﬂéﬂﬂiﬂﬁlﬂ% (pH meter) Russel ’3: U 150 (Thailand)
- Lﬂéﬂﬁﬂlu (stirrer) Framo iq U M 21/1 (Switzerland)
- Lﬂtiéﬂﬂ rotary evaporator (Switzerland)
- m?m shaker (Switzerland)
- ﬂz} ﬂﬂﬂ’:fu (hood) Major super flow fume cupboard (Thailand)
- ﬂz}ﬂﬂﬂﬂuﬂd;}u (desiccator) electronic hygrostat (Thailand)
- 1IHUN T GF/F (Whatman) ¥118312)@ 0.7 pm
-mes lumes (thermometer)
- ula vu1a 0.5-25 Haaaas
- dnnes A 10, 5, 1000 Jaaans
- Volumetric flask Y141 25, 50, 100 tag 1,000 Naaans
- Vial vu1 2.0 Hadans wiourh

a

- 239158105 YUIA 250 Vaaans

a A

- v UNANVUIA 250 Haaans

- NTTUINANVUIA 25 Haaans
a d

-5 lay

A a

J
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317 2.5 gailenana@n Indensau (PE)
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A s A & A A < A
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a1 (31 2.6)
2.6 nmﬂ%’ﬂua 198018 DEHP Hag internal standard stock solution

3eua1aza1e DEHP (stock  solution) Taetlilanududuaisuinsgiu DEHP

1 05y ladluvaadadsuiasvuna 100 Hadaas USulsuasdlreaisazaty hexane 1dau

Lsi’lliJslgl}uTI 1 NFuAD 100 aaans m"lﬂmummwnﬁ 4°C mmumauwuaamuauﬂaﬂaumwu

q U

%

VA8 1AY (U.S.EPA, 1996)
M3eNEITATAY benzyl benzoate (internal standard stock solution) Tagmstllanau
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IASEUE15AZA10NIATTIU DEHP 910 stock  solution Tagldanulunisdsy
Y5113 19 Idnnududuvesansazaisunnsgiu DEHP (1D 0.05, 5, 20, 100 iag 500
luTasnSunoiiadans uaziAy benzyl benzoate 17 lannudndugns 20 lulasniuse

A aa I
1aaans 1Y internal standard

2.7 ﬂ]‘iﬁ%ﬁ&ﬂi]ﬂﬂ]ﬂﬁyu (Standard curve calibration)
IASEUE15AZA10NIATTIU DEHP 910 stock  solution Tagldanulunisdsy
Y515 i ldanududuvesarsaza1eanasgiu DEHP 151181 (0.05, 0.50, 1.0, 5.0, 20) 1oy
v 1. Aa aa Y a I ¥ Yy 9
(10, 20, 50, 100 taz 500) luInsnSUADNAAENT LAUAN benzyl benzoate M IAANMTNYU
a % 1 A Aaa 3| A Aaa [
an’ 20 luTasnsuaoiiaaans 114 internal standard gaensazatoNInsgIU 2 daaans ldvae
9 = 9

. Y a a A A= Lﬂy A [ [
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2.8 INAHAMSANANIBAIAATUVD G4 (solid phase extraction)
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Y o Y <

a o [
INAUANTTNAAIYAIAAGUUDILUN (solid phase extraction, SPE) Wumsuenes
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dy Jq ¥ aa g o A o @ A @ = doa.ll =) dy
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1) ivaeigalleufiguugii 140 °c Wluna1 16 Falus daselim

Q

f

g A

B
a < 1 a 1w 1 a 4

gangines nulduwauiitadhreiudieurvegiiienosd (U.S.EPA, 1996)
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v J aa |
m3euneaNtusIganITalasldnszaiunsesuuagda 0.7 lulnswas (GF/F)
v 9 1 4 a Y v Jd Y &
aaflunavvinaduriugunatinelu 0.9 wudwas seeliflugulunedmingy
a 1 J a @
AN 6.8 UANAT IdurIugUIna1nely 0.9 wudmas udIusIgRIeou leasa
TmReudanla (Na,80,) 0.50 nsu udnaliudumwdrenasisanmin 1.00 nsu Uaiudale

uou laasa Tm@sudamla 0.50 n5u (319 2.7)

+«——  NaSO,

|*= Florisil

| < Na,SO,

H [ 4 aa [ [
311 2.6 neduiussyasIFauazuou laasa laduganla
ad
2.9 M INAA0Y
[ A Y o an v J dy Y ad
- mydana DEHP lugeile lddauilasitmsves aussad meids (2549) uazisms
V93 Tsumura ef al., (2000)
v 2
FIFUAIUYIND AL YINONAIAANVUIA 1.0 I HUALAT X 1.0 IHUAILAT
[ Y d‘ q'z a o 1 o w 1 d' o‘/ 9 1 A
M3 N3N MenTessanaley 2 duua hdledeiigelalaluviaglyniauenau
(AR grade) 1202 % 11 (AR grade) 1485183 1:1 (viv) USu1as 30 Hadans v lwedoe
A " A < S ~ ~ Y o o 1 Ayysn o 9
IATUVEINANNGITOD 140 ASerewi 1Wuna130 Wi udnhdledei ldtaiudae
Aa A 4 Y] v Y a d o A a9y I M A
aglifisnrlesauaziuiivdreninay il usiguvgidouilunar 20 437w teas
v 2
20 1 Tu9  wenFudiugelioaremsnsesnunszawnsesvuiagiila 0.7 lulaswas (GF/F)
4 4
A19NTTAENIDIMBBNEUAT AL 10 HadanT 11U 2 ATe 3z ldasazaededielaluuia

a

Y o Y ' a ] A Aa ~
Aunaw thensazarealeds laalsuasdreniosanlsuas (rotary evaporator) igavigi
A 9 LY (] 9 a @ a
40°C  WADUUII AZA1IATAI0819928 DLF Iananay = 1:1  (v/v) Ysuilsuas 10
Y 9
Haaaas amiui ldsdaasduileu

- msmvaasiuialeu (U.S.EPA, 1996)
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[ 1

@ o a a
DEHP #igaguoglunoduil lagmsay aniau:osd 1oy (HPLC grade) = 90:10 (v/v)
a aa [ o o @ ] ~ [ 4 a 9 A
10 Jaddas avluaedmiihmsazarsdredisiioonnnaeauil lanlsinasatoniosan
Usashgungi 40 °C auRoUNRUAY internal standard AMMWANTUENT 100 TuTnsnSuso
A Aaa [ a I A Aaa 9 1 . o
adany Ysudsunanilu 2 Taddas dreienay (HPLC grade) gaaisazatslavuin vial 1l
2 7Y A
ANTIENAIATOI GC—FID
= A Ay o @
- M3AnEIaAENlraluMsse DEHP Tugaiadieinauy
J 4
FIFUAIUPUDIAZYINONAFANVUIA 2.5 IHUALAT X 2.5 IHUALLAT
] J E4 Y 1 [
11 3 NSU ABIATOIFINATEY 2 A1HU WFudugaleummihnaungungil 4, 25, 50 1ag

9 [] g’ s A A o gl ~ 9 a 4 ) :l
95 °C Tdtalumsuaniingud 3, 15, 30 uag 45 WA 11N 1AW1AATIZH DEHP Tagiinimn

a 9 A a ~ a A Y A a aa
anl3asalenietanilsuins Ngungi 60 °C NP UUNAMABIZINY 0.3 UAAANT

F4
v

1nulSulSuasdlediniiazate ecd lauuazienunensiain 11 (v/v) 1714 10

ana T [l o [} o w dy Y [ o Aaa
anaNng !ﬂlfﬂﬁﬂﬂg @ﬂﬁ1§ﬁ$ﬁ18§l’)ﬂEINi]1ﬂ"ll’mll‘]Jﬂ1ﬂﬂﬁﬁﬂulﬂﬂuﬂ’)ﬂﬂﬁ)ﬁhuﬂﬁﬂi%a

Z)

A A o A Yy 9 a ] A a Y a
WHOUNINAA0aIN 1 1huunuaNututulasnsandlsuasalreniosanlsuiasuanay
. = Yy 9 v 1 A aa @ a 9
benzyl benzoate (internal standard) NANMYNYU 20 TuTasnTudeiiadans USuUTunsdae
Y A Aaa @ 1 1 . ) a o U Yy 9
wnwuauld 2 ladaas gaansazatedledialduaa vial hllmszdmmanududu
DEHP @781A399 GC-FID
= A A g g‘ o J
- MsfinuIan1znlna lunsyy DEHP Tugalodeiniviay
Y a oy o o {
MInaaedlazAIuNgunglveniiuIhaun 25, 50 uaz 95 °C narlums
Y
dudd 3, 15,30 uaz 45 Wi hyuadIunIlos ez QILeNAIANIUIA 2.5 IFARIIAT X 2.5
Y
a a [ ] o w o a Aa Aaa a
SEUAIAT WNFIAAY 3 NTU urdleriniuihandsuag 20 Haaaag AU NI TZEZIA
v Y Y Y v Y
It muaudweninivesnnnudiugaiie dniniun lduadan DEHP Tagnmsiidatiniu
J Y ag . . a = J gl [ 1
1181 #2835 saponification Taedu Tandew lanson lad (0.1 N) : ws1uea : 111 8AT18IU 40 :
a Aa aa Y o 1 ' oy Qd‘ <3|
100 : 100 (v/v/v) 1/511¢5 20 Hadans ndah ldusTusrahniugugungii 40 °C ifhunan
a9y Y o vyq Y d o o o 2
20 W 1¥n320818na13 (separatory funnel) t1aade 31 asazarenazihiunensuiy amiu
) > d o ¢ o o w ¢ Ay o o o EAN
TuRenusnrumsazarslaoonaminiuihay inihiuihdun la Wadas 2 a5 aniuii
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Inlet conditions Mode: splitless

Injector temperature 255 °C

Column HP-5 5 % Phenyl methyl siloxane
Length: 30 m
Diameter: 320 um

Film thickness: 0.25 pm

Detector FID

Flow rate : He, (carrier gas) 1.2 mL/min
H, (fuel gas) 40 mL/min
N, (make- up gas) 30 mL/min

Air (oxidant gas) 300 mL/min

Oven temperature 110 °C initial time 1.00 min 20 °C/minute to 300 °C
2 minute
Runtime 15 minute
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msnﬁ 3-1 A1 LOD ¥0435n1534A512+ DEHP ﬂ?ﬂ‘ﬂﬁl\‘ﬂﬂﬂWﬁ?%ﬂﬁu il

sample method LOD (uﬂun%’uda References
n3%)
Toys SE-GC-FID 5000 Rastogi et al., 1998
Foods SE-GC-MS 10 Gruber et al., 1998
Foods SE-SPE-GC-MS 23 Tsumaru et al., 2001
Foods SE-SPE-GC-MS 70 Petersen et al., 2000
Baby food SE-SPE-GC-MS 37 Tsumaru et al., 2002

SE = solvent extraction, SPE = solid phase extraction
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guileeneunisyasnaianig 81.10 86.70 88.51
fpullowanadn PE 90.10 93.12 95.00
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amandutuvesas DERP i aidns1zinld % Recovery
(lulasnSuneniaaans) (ulasnSurediaaans)
0.50 0.43 86.00
5.00 4.18 83.60
10.00 8.40 84.00
35.00 32.00 91.43
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0.50 0.46 92.00
10.00 8.12 81.20
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35.00 32.00 91.43
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¥iingdlo 530U pH
2.0 4.6 7.0 9.0
ARETLIANEGTLBIRN 0.27 0.10 0.07 0.06
NIV ERRCATIXTTR 0.47 0.11 0.10 0.32
pellonaean 0.02 0.01 0.01 0.01

€9



t:i a A A A a g :j o [ [ 1 dy Aa a
M990 3-15 “]JilITm DEHP “V]E]ﬂ‘]fZ’E'JE]ﬂllﬁ]Tﬂi}\‘lM@ﬂNlmgf,}\m’E'J‘Wﬁ??f@]ﬂﬂilﬁlu1ﬂﬁuﬂiﬂ pH (llﬂJTﬂiﬂﬁJG]’fJ‘WH‘V]W’J I NI NUFUALUNT) naznaﬂu

N5 7 I

¥iingdlo 530U pH
2.0 4.6 7.0 9.0
ARETLIANEGTLBIRN 0.46 0.27 0.24 0.13
NIV ERRCATETTTY 1.11 0.35 0.28 0.40
pelonaean 0.02 0.02 0.01 0.00

a

d' a A =} = a 9 c;y v a @ [ v dy A a A
M3199 3-16 Y5194 DEHP %Qﬂ%‘éﬁﬂ’ﬂﬂuﬁnﬂqQiJi’)EJNLLﬁth]‘QEJﬂWﬁ"IﬁG]ﬂﬂ’JfJHWﬂ’dHVI‘]Ji‘]J pH (bllliﬂiﬂill ADWUNKNIL AT INEUNNANT) NTSUSLIAT

19 30 U
¥1iAgailo 5¥0U pH
2.0 4.6 7.0 9.0
D9PENFUALN 0.28 0.36 0.28 0.05
DaUPENFUANU 1.69 0.83 0.73 0.54
puilfonaadn 0.03 0.03 0.03 0.01
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UNN 4

alwamanaasy

Fmsdesevans la @-enfaenda) suan (DEHP) ludiedegaiioenauazqeile
“Wﬁ1ﬁaﬂhlﬁgﬂﬁwu1"§u1ﬂﬂl%Lﬂﬂﬁﬂuﬁ)ﬁTﬂ‘imIﬂﬂﬂWW (gas chromatography, GC) &1
mMYaa13Aeau YA 5 % phenyl 95 % dimethylpolysiloxane 331 UAIATI TAsiialanlooe
119 (flame ionization detector, FID) laf13a919av04A13937939 DEHP 11171 5.30
wlunudensy mdulszant avduniusdaduase (1) 11031 0.99 waziimad iy

v o 7 1 A a c'dyd ~ a S A A FY
WIATIIUTUNAND 6 % !Lﬁﬂ\i']']']‘ﬁﬂ133!ﬂ31$ﬁ'Llilﬂ']']illfﬂEJ\W]3\1Llagﬂaﬂ1§ﬂlﬂ§1$ﬁ1%@ﬂﬂqﬂ

=) &, =) =) a
4.1 Y3ua DEHP ‘1‘14!!1!’?)QQN@S]Q!!@%QQN@Wﬁ1ﬁﬂﬂ
a J dy A J a A
WNaN13UATIEH DEHP Glulu’f]i}ill@EJNE]L‘L!ﬂﬂi%ﬁQﬂ“IﬂMUN Q\'iﬂJ’E)EJNGI‘i’Ji]Iiﬂ
A Jd Aa ~ Y A a Y (a = 1 ~
qwamwmﬂﬂizmwuﬂwm 2 gNoLAYNNDNANTAN PE llﬂﬂﬁiﬂﬂ!mﬂﬂ + @IUVYUUU
UINT91UUBY DEHP N 42.70 + 5.27, 52.00 £ 4.17, 54.72 + 9.06, 45.41 £ 7.25 11ag 34.92

+7.98 lulasnsunonsy audiay

a Aa a b o ) d
4.2 BNBNAVIIQUHHNNAZ ITEZIANIUNIFZRINNIVEI DEHP ehenindunaziinaiuthanly

A A a
PANDYIUATYININAITAN

a

Y v H
HamInaaewyIlesyiaunlinhnauiszauguugi 4 naz 25 °C WuN

v v Y H
151 DEHP Ngnazeanun lulinnuuananiuudazinugeiuiguvgi 50 taz 95 °C 9619

£l

o v aa

UledAyn1ada (p < 0.05) Mud e 1J5u1a DEHP dzgnazeanuuiniiganigly 15 uin

Povendraglumsindondiweoninves DEHP Ao gungiuinnszezarlunmsusdiuly

a

a A [ 9 1 {
pulosnrianuiigungil 50 °C Anwdounaznasnuaai luiisswe Nz DEHP 9o

U

aa o

lawnuasz lduanadunananulSunaiszoenmiigungil 4 uaz 25 °C daulugaiie

v
= a

WAAANONTWAVDIANNS O ULHARDNITFLUDINIUDY DEHP AU NN UAN 4 °C

q QU

a [ a

Y51 DEHP fignyzoonuieendiigmuungii 25, 50 uaz 95 °C egniisdAyniean

QU g

)

A A a Ao I Y Ay 1 2R A
!u@ﬂﬂ’lﬂqqyﬂwa']ﬁﬂﬂllﬁﬂ‘klm$‘1J1\1!,Lﬁ3LTJ1!ﬂu'J‘L!ﬂ'J"IiJﬁ@1!1/]u@ﬂﬂ')’]ﬂ’]ﬂ’ﬂﬂlﬂﬂﬂ’]ﬁsb'gﬂ'ﬂﬂﬂ']

launnigeiiesaigung 4, 25 uaz 50 °C

a

9 ]
namsnaasautgaiiseriaualuiniulhduiguugli 25 uaz 50 °C wu

Rl

v Y v
1311@ DEHP fignazeanin liuana1anunedda uallsua DEHP wgnazoaniuniui
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o o a

QUnQN 95 °C 081 NWBTAYNNADA (p < 0.05) 1Az DEHP dzgnrzoonunnganiely 3

o

= =} a

vy o ¢ 9 Y o -
Wi M3%e DEHP Tugalosnsiianindeiniuihaudlikaadeny anuvuvesgeion
1 [ A g; o 4 =< 9 1 dy A Y 9
lifinanemswszeonuives DEHP esviniuiuihauunsndudn I giilegeiosnsldiig
Y :’ Y J KX a Y ' g/ 1
uaz DEHP ensnazans laa lininiuthavduiamsyzoenuives DEHP ldaniluiih diu
A a 09; o o [ 1 3’ d’ a A
Tugailewarer@n DEHP  gnwzeenun luihiuihay lusanasainluiuiiesninwaraani
U5wm DEHP dfoeningeieennsiiainaz gaileeaianuidegnrzeon 1d luszaud

Y
IndiRsanumsyedienin

4.3 nBWaves pH AeMs¥zeonNIvee DEHP Tugailesnauazgediowaradin
[ 9 g’ o [ 9
lunsnaaosana DEHP laglwinaudsy pH Taely 0.01 N NaOH uag 0.01 N

vy ¥ 2 A o = o ¢ A

HCI 1WA pH 2, 4.6, 7 nag 9 uyudiugelodluszozna 1 Jude 1 dlavi uag 1 1hou
v v 4 [

WU pH 2 tag pH 7 Tugailessriiauiei5uia DEHP gnazoonuuiuiuiiszeziial 1
@ 4 1 v o w ana 5 1 a a
dansd odnalitied Ay nana (p < 0.05) FWANANIINYINONATTANIAZ YIUDENFUANU
d‘ A dy d‘ [ = [ o A 1 A v o w
i DEHP a11130%200nuuinuduiiszezinal 1 Ju 09 1 dila waz 1 1hou egniidedidn

an 1 ~ [ N Y A dy o Y
NNEDA (p < 0.05) d2ufl pH 9 Wud1 DEHP azqgn lalas lad ldanan1gil ildasrany

Y Y v F4
U5um DEHP Twshaggeiiensauyia lddeeuinszeznamssmudumns i danso
Y 3 9 4 a aaa AA a d? "o @ =

@a1e DEHP ldapd1esiaia ldamsvendgian losounazljnieuaiinmnaduse hidundy @

1 ~ a Aaaa o [ 9 9 = A o g} Y
uanAINaTazaensanasonalnsedunaylanazdotinis 115 Tamaneiniud

wljnsenueames il DEHP aatelunsalddiosninluais (Boer er al.,1963)

a A a d
4.4 aINsNaveddNTaUdaNddIda 70 % oluﬂ1ﬁ‘li$f’)f’)ﬂ3~l1sllﬁx‘i DEHP 1uqaﬁea1euazqaﬁa
waaan
{o o a 4 1 ) 1
Glumﬁvmaaws DEHP ﬂ@ﬂﬂWﬂQ\iﬁﬂ“ﬁ?ﬁJNﬁlﬂﬂ‘ﬁmlﬂ'ﬂﬂ@?J'E]a 70 % ﬂ@um"l‘ﬂ!,w
oy Q'J 1 1 1 1 = 9 9
Glumﬂauwmmmwm% DEHP 99n11010N1NNJNAIUANNNYANITNAADY Lﬁvummm%qd
A v w a J Y o [ g} Y J 3 Y
UadunNanIaudanadgea 70 % umm"lﬂmiuumuﬂmuﬂ%mmm% DEHP ﬂ@ﬂlﬂ”lﬂ
1 U 4 4
1INNIINAUAILANILDIDIN DEHP a1113082a10 180 1ueansaod 39e11150% DEHP 000
dy dyd&'o A u/o/g’ glw s 3 o Y a lc;y glu/ s
ﬁ]”ml,u’ejqma"l,ﬂmmmqma"lﬂfmwﬁumazumuﬂmnﬂ‘ﬂﬂmﬂﬂms%qumazumuﬂmu

S W v a

launndinguaruguediaiitiodingnieana (p < 0.05) A8
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317 -1 Calibration curve ¥84 DEHP fi52AUANMGNYY 0.05, 0.50, 1.00, 5.00 1Az 20.00

[Area Ratio -

08

08

04

02

1-
0.8+
0.6
0.4

0.2

i Area Ratio
| 1

MANHIN N

Calibration data 8% curve

: benzyl at exp
A | FID1 A,

#® | correlation: 1.00000
/ Residual Std. Dev.: 0.00000
P Formula: ¥ = mx + b
- m: 1.00000
o b 0.00000
v x: Amount Racio
3 ¥: Area Ratio
7
"
. — o p— -
05 1 ¢
Amount Ratio_ |
] DEHP at exp. RT: 11.338
/- | FID1 A,
e Correlation: 0.99796
/ Residual Std. Dev.: 0.03818
Formula: ¥y = mx + b
/' m: 6.05081le-1
Py b: ~2.40842e-3
i ®x: Amount Ratio
y: Area Ratio
2. 2 i
[
o o
1 2

@ Y

FID1 A,

benzyl at exp. RT: 7.654

1
i Correlation: 1.00000
5 iResidual Std. Dewv.: 0.00000
s | Formula: vy = mx + b
4 | m: 1.00000
| b: 0.00000
| ®: Amount Ratio
¥: Area Ratio
/ i
0.5 1
Amount Ratio
?/' DEHP at exp. RT: 11.112
A FID1 A,
/ Correlation: 0.98574
// Residual Std. Dev.: 0.09193
- Formula: v = mx + b
A | m: 1.85072
/3 ; b: 7.37918e-2

rs L =

———r

025
Amount Ratio

Amount Ratio
Area Ratio
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517 n-2 Calibration curve Y99 DEHP AiszAuAMbudY 1.0, 5.0, 10.0, 20.0 18z 50.0

TuTasnsuaensy

517 n-3 Calibration curve Y9I DEHP Nsgduaudndu 0.05,0.5, 1.00, 5.00 uag 10.0

TuTasnSusensy

U7 n-4 Calibration curve v99 DEHP #5z@uanududu 0.5,1.0, 5.0, 5.00 uaz 20.0

TuTasnsuaensy



51 n-5 Calibration data Y94 DEHP

_

Method C:\HPCHEM\2\METHODS\PHOONOOS5 .M

Calib. Data Modified : 6/21/2010 3:43:21 PM
calculate i. Internal Standard

Based on b Peak Area

Rel. Reference Window : 1.000 %

Abs. Reference Window : 0.001 min

Rel. Non-ref. Window : 1.000 %

Abs. Non-ref. Window : 0.000 min

Uncalibrated Peaks ¢ not reported

Partial Calibration : Yes, identified peaks are recalibrated
Correct All Ret. Times: No, only for identified peaks
Curve Type : Linear

Origin ¥ Included

Weight 4 Equal

Recalibration Settings:

Average Response : Average all calibrations
Average Retention Time: Floating Average New 75%

Calibration Report Options
Printout of recalibrations within a sequence:
Calibration Table after Recalibration
Normal Report after Recalibration
If the sequence is done with bracketing: i
Results of first cycle (ending previous bracket)

Default Sample ISTD Information (if not set in sample table):
ISTD ISTD Amount Name
# [microg/L]

1 100.00000 benzyl

Signal 1: FIDl A,

RetTime Lvl Amount Area Amt/Area Ref Grp Name
[min] Sig |[microg!L]|
............. el e Il [l B B e
7.654; 1 1 100.00000 28.07120 LI i o S T Ibenzyl
2 100.00000 30.99183 3.22666
3 100.00000 29.40709 3.40054
4 100.00000 29.31838 3.41083
s L1 e P | 4.00000 7.67529 5.21153e-1 + 1 DEHP
2 20.00000 12016572 1.64396
3 40.00000 23.13024 1.72934
4 60.00000 35.51437 1.68946

1 Warnings or Errors :

Warning : Cal. table open and changed while report was generated.



MANUHIN U

133194 DEHP 1gn5200n31910an 132614

d‘ a A a
M19199N U-1 UYTu10 DEHP 11!@]\111’0 5 ¥Ua

77

U Aunde DEHP (ulasnSunaiaaans)
dechall | gailern peloenanun | gaiipenanin Quileennsny | guilowaidd
awnlszasd | oundszasd | awndszasd 15 PE
FUAVN wiiadi 1 siiad 2
1 67.54 98.34 68.75 58.43 41.26
2 62.63 77.36 99.45 58.12 42.52
3 69.45 85.89 86.72 66.13 49.13
4 54.76 88.76 88.56 58.74 50.12
5 69.45 88.42 98.59 61.34 64.26
6 54.76 88.37 96.74 56.14 54.14
7 65.81 68.84 89.58 68.90 56.50
8 61.94 68.22 75.86 57.23 45.55
9 65.41 78.25 98.74 53.14 66.16
10 78.36 78.36 94.13 50.12 54.12
AR £ SD | 6501821 | 82.08+9.06 89.71 +8.13 58.83 +9.01 63.72 +7.98

v 9 i
M5197 -2 HAVBIQUNNNLATTZEZINIABNT¥ZONUIUYBI DEHP Aaeiinau

qauigdi 4 °C | viiagaile U3ina DEHP (laTnsn3udediadans) ignyz | Aunde +SD
aanmnéudauqaﬁadaﬁmdnﬁ
3w 1 2 3 4 5
pulowanaan 135 | 111 1.23 143 | 130 | 1.25=1.04
SNTRIANEATENEN 220 | 212 2.45 200 | 138 | 223+1.12
peilogatianin 143 | 151 1.82 165 | 130 | 18+125
15 pellowanaan 1.85 1.73 1.92 2.09 200 | 1.99+134
SNTRNAREATIRIRN 312 | 335 3.42 314 | 317 | 337+086
faileenewiianin 235 | 245 2.41 210 | 230 | 249+1.02
30w | guilewaradn 210 | 151 1.62 150 | 200 | 1.72=1.13
ONTRERREATES RN, 351 | 4.00 3.95 361 | 324 | 381056
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eilegwtianin 312 | 325 3.42 350 | 348 | 335+0.67

45 | guilewaradn 171 | 1.62 1.92 210 | 200 | 1.83+1.08
ONTRNAREATIMAN 350 | 3.90 2.90 340 | 252 | 3.49=1.14
puloserianin 145 | 1.60 1.50 160 | 1.50 | 1.53+0.97
qamgili 25°C/ | vHagaiie U3 pERP (Wilnsn3udediadans) fignyz | Aunde = SD

na aanmn%uquqﬁadaﬁmdnﬁ
3 1 2 3 4 5

Quilowardan 305 | 512 6.12 415 | 512 | 471:1.16
puiesnwtiau | 605 | 512 5.01 301 | 201 | 424166
puiewtianun | 201 | 3.02 421 501 | 202 | 325+133

15 W pallonanadn 523 | 7.6 8.66 8.00 9.54 | 7.71+1.64
Quileswtiau | 9.54 | 1037 | 1125 816 | 7.00 | 9.26=1.70
guiloewtianun | 11.00 | 1234 | 1582 | 14.00 | 12.54 | 13.14+1.83

30 Wil gailenwanaan 11.17 | 795 | 10.12 815 | 954 | 471+1.16
QuileNFHALN | 1514 | 2015 | 1454 | 1672 | 14.00 | 4.24=1.66
guilegnewiianun | 1600 | 1595 | 17.14 | 1600 | 1452 | 325+133

45 W Quilowardan 1154 | 1234 | 1512 10.12 | 11.00 | 12.02+1.91
puiesnwtiau | 16.25 | 17.15 | 1600 | 1825 | 15.03 | 16.54=121
Quiowtianun | 1854 | 1725 | 1600 | 17.04 | 19.54 | 17.59+132

Qg 50 C°/ | vHingaile
3al

3 Quilowarddn 1025 | 7.12 8.12 925 | 800 | 854+121
guileenewiiaung | 1105 | 1095 | 1253 | 13.05 | 1405 | 12.33+1.32
guilegnewiianun | 12,05 | 1405 | 13.01 | 1123 | 12,05 | 12.48=1.08

15 °c | pallewanadn 1254 | 1725 | 21.00 | 2000 | 21.72 | 18.50+3.74
Quioswtiau | 600 | 1500 | 13.14 | 1420 | 16.00 | 12.8+3.98
Quioewtianun | 14.00 | 1600 | 2000 | 19.00 | 21.05 | 18.01+2.92

30wi°c | gailenanadn 2021 | 2524 | 1941 | 1614 | 20.14 | 20.23+3.29
guiewtiau | 20.12 | 2212 | 1955 | 18.00 | 19.00 | 19.76+1.53
guiloywtianiun | 1545 | 1615 | 2272 | 19.15 | 21.10 | 18.91+3.12

45 °C | Qallowaddn 2105 | 2325 | 2425 | 2506 | 2600 | 23.92+181
Quilonwtiauie | 2100 | 22.54 | 2325 | 2412 | 2000 | 22.18%1.67
guileenewiianiun | 1604 | 1854 | 2254 | 2300 | 24.00 | 20.82+3.36
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QMY 95°C
3w gailenanadn 30.12 | 3291 | 2925 | 3315 | 35.00 | 32.00+235
naileonwiiag | 3001 | 3501 | 4000 | 42.00 | 46.00 | 38.60+6.22
Quilpenewiaun | 3001 | 29.12 | 2801 | 27.15 | 29.00 | 28.65+1.10
QNI 95 ¥iingaile Y3 pERP (bilnsniudefiadans) fignyz | Aunde +sD
°C/m aanmnémfmqaﬁadaﬁ’mdwﬁ
15 ¥ 1 2 3 4 5
pailevanadn 4115 | 3915 | 3417 | 3315 | 3417 | 36.35+3.56
naileenawiining 4900 | 5015 | 49.12 | 4672 | 39.15 | 46.30+533
guileeneriianin 41.00 | 42.00 | 4500 | 46.00 | 42.00 | 43.39+239
30w | uilewarddn 4022 | 4023 | 3041 39.15 | 30.14 | 36.03+527
SNTGIANGATRNRN 5512 | 50.12 | 49.75 | 4800 | 51.00 | 33.86+2.65
SNTRIANGATEVTR 50.15 | 50.15 | 5815 | 5515 | 49.54 | 52.63+3.84
45 | uilowanadn 4325 | 4200 | 41.00 | 40.00 | 39.00 | 41.05+1.66
ONTLINGITENAN 56.00 | 53.00 | 5245 | 5415 | 5515 | 54.15+146
fuilegneriianin 5512 | 5892 | 5572 | 5512 | 54.12 | 55.80+1.84

v 9
s1eh V-3 HAVDIQUVYULALTZISININDNITVEDONUIVDI DEHP G?])’JEJﬂ"IﬁHﬂTﬁ’iJ

qaurigdi 25 | wiiagadie U3ina DEHP (laTnsnudediadans) ignur | Aunde+sD

°C/m aanmn%uquaﬁadaﬁmdnﬁ

3w 1 2 3 4 5
pullonaadn 3.05 5.12 6.12 415 | 512 | 471:1.16
NITLIANEATESTRN 6.05 5.12 5.01 301 | 201 | 424:1.66
fguileeneriianin 2.01 3.02 421 501 | 202 | 3.25+133

1511 | pallowanadn 5.23 7.16 8.66 800 | 954 | 7.71+l.64
SNITRURREHTINIRN 954 | 1037 | 1125 816 | 7.00 | 9.26+1.70
fuilpenawtianun 11.00 | 1234 | 1582 | 1400 | 1254 | 13.14+1.83

30wi | galewaradn 11.17 | 795 | 1012 815 | 954 | 471:1.16
SNTRIANETINEN 15.14 | 20.15 | 1454 | 1672 | 1400 | 424+1.66
fuilegneriianin 1600 | 1595 | 17.14 | 1600 | 1452 | 325133

450 | gallewanadn 1154 | 1234 | 1512 | 1012 | 11.00 | 12.02=191
fuileeneriiaig 16.25 | 17.15 | 1600 | 1825 | 15.03 | 16.54=121
Qeilogatianin 1854 | 1725 | 1600 | 17.04 | 1954 | 17.59+1.32
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QMY 50 ¥HAGIND
c
3 | gellewana@n 10.25 7.12 8.12 9.25 8.00 | 854121
NPT GANEATESIRN 11.05 | 1095 | 12.53 13.05 | 1405 | 1233+1.32
palloonerianun 1205 | 1405 | 13.01 1123 | 12.05 | 12.48=1.08
151# °C | gailewanadn 1254 | 1725 | 21.00 | 20.00 | 21.72 | 18.50+3.74
RETLANEATESTRN 6.00 1500 | 13.14 | 1420 | 16.00 | 12.8+3.98
pullosnrianin 1400 | 1600 | 20.00 | 19.00 | 21.05 | 18.01=2.92
30 i °C | guilewaddn 2021 | 2524 | 19.41 16.14 | 20.14 | 2023+3.29
NITLANEATESTRN 2012 | 2212 | 1955 | 18.00 | 19.00 | 19.76+1.53
palloonerianun 1545 | 1615 | 2272 | 19.15 | 21.10 | 18.91+3.12
45 °C | guilewana@n 21.05 | 2325 | 2425 25.06 | 26.00 | 23.92+1.81
NPT GANEATESIRN 2100 | 2254 | 2325 | 2412 | 2000 | 22.18+1.67
pallognerianun 1604 | 1854 | 2254 | 23.00 | 24.00 | 20.82+336
QYN 95
e
3w | gailewaddn 3012 | 3291 | 2925 | 33.15 | 35.00 | 32.00+235
pallooneriann 30.01 | 3501 | 40.00 | 42.00 | 46.00 | 38.60+6.22
palloonerianun 3001 | 29.12 | 2801 | 27.15 | 29.00 | 28.65+1.10
15
pallonanadn 4115 | 39.15 | 3417 | 33.15 | 3417 | 36.35+3.56
ANETLANEATESTRN 49.00 | 50.15 | 49.12 | 46.72 | 39.15 | 46.30+5.33
puilosnerianin 41.00 | 4200 | 4500 | 46.00 | 42.00 | 43.39+239
30 | uilewaddn 4022 | 4023 | 3041 | 39.15 | 30.14 | 36.03+527
NITLANEATESTRN 5512 | 50.12 | 49.75 | 48.00 | 51.00 | 33.86+2.65
ulosnrianin 50.15 | 50.15 | 5815 | 5515 | 49.54 | 52.63+3.84
45H | Qailowaddn 4325 | 42.00 | 41.00 | 40.00 | 39.00 | 41.05+1.66
NPT IGAREUTESIRN 56.00 | 53.00 | 5245 | 5415 | 55.15 | 54.15+1.46
palloonerianun 5512 | 5892 | 5572 | 5512 | 54.12 | 55.80+1.84
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a =) . 1 a aa :; Aw U 1 4'
‘mﬂqwa/nm 1]%3»119! DEHP ﬂiﬂﬂiﬂﬁuﬂﬂﬂaﬁﬁﬂﬁ) ‘ngnmaanmn‘mam ANay = SD
A 1 U ) d‘
QQNBVI@VI’J@EINT]
geilonaradin 1 2 3 4 5
19U 5.20 7.25 8.12 5.00 423 5.96 = 1.64
1 ddant 7.12 6.00 8.00 9.5 7.94 7.71+1.29
1 1PoU 12.00 13.00 12.00 10.00 8.00 11.00 = 2.00
gediognann
194 3.01 2.54 3.94 6.54 7.12 4.63 £2.00
1 ddandt 10.00 12.25 9.78 12.54 10.59 722+ 1.11
1 1hou 18.00 15.00 16.72 14.32 17.85 1638 = 1.66
= |
QQNBEIN
154 7.12 3.00 6.75 8.12 7.13 8.61+1.98
1 dlan 12.00 13.00 15.73 14.23 16.00 14.19 £ 1.72
1 1PoU 16.00 17.01 16.32 17.98 14.17 1633 = 1.41

M 3199 ¥-5 15110 DEHP gnwzeoninangsloisazgelionaraani pH 4.6

¥iingaile S1nau DEHP (lulasnSuneiiaaans) ﬁgnmaanmn%udm Aunde + SD
qqﬁadeﬁmdnﬁ (ng/mL)

gellonaradn 1 2 3 4 5
19U 1.21 2.14 3.12 1.25 2.00 1.92 £0.80
1 dland 5.00 6.00 7.12 6.72 7.95 656+ 1.12
1 hiou 12.14 15.23 13.15 7.00 10.11 11.53+3.13
9edoENaHIN
19U 0.15 1.23 1.59 2.14 0.52 0.75 +0.80
1 dalanyl 2.15 1.54 3.19 6.14 4.13 2.28 + 1.80
1 hou 9.25 7.48 9.00 8.15 6.73 8.12 +1.04
geiioENa
19U 3.15 4.16 2.10 3.12 2.15 2.94+0.82
1 dland 9.00 11.00 8.16 7.12 6.15 8.28+5.52
1 fou 11.00 10.25 12.54 11.75 10.00 11.10 £ 1.05
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M13199 U-6 1/511% DEHP gn¥zeoninangelosanazgallonalaani pH 7

¥iingaile Y31a DEHP (Iulasnsunefiadans) ﬁgnmaanmnéuquq Aundy + SD
flonodechadi

geilonaradin 1 2 3 4 5
15U 0.13 3.00 4.00 3.50 125 237+1.62
1 dland 4.00 5.00 425 3.15 5.14 436 +0.80
110w 12.14 11.15 7.12 12.15 11.00 1031191
gedeenavianiu
19U 0.15 0.73 1.75 0.95 1.25 0.96 +1.25
1 dansd 1.25 1.20 0.92 2.75 3.17 3.17+1.23
1 1fiou 6.15 7.18 8.92 6.12 7.15 7.096 = 1.14
geioenarHiaLg
15U 2.12 115 2.00 2.54 3.01 2.16+0.69
1 dlan¥d 7.14 8.16 9.14 7.00 6.00 7.48 +1.19
1 1fiou 16.00 11.21 8.15 7.15 6.15 8.53 +2.06

M3199 v-7 15119 DEHP gnwzeoninangelosaazgallonalaani pH 9

v v

¥iingailo Y3:na DEHP (lulasnSusediadans) fignyzeanainiuaiu AunGe + SD
gationediaeeail
gellonaradn 1 2 3 4 5
15u 1.44 2.55 2.00 7.11 522 2.08+2.41
1 dlanyd 0.25 1.41 2.15 3.12 1.51 112+ 1.05
1 1@ou 0.75 1.41 1.51 2.15 3.12 1.78 +0.89
gadleenaviianin
19u 2.54 4.11 325 2.54 3.00 3.08 = 0.64
1 dalansd 3.14 4.15 3.02 4.15 5.17 2.61+0.87
1 fou 5.12 7.11 5.13 4.12 5.00 529 +1.09
gedoenarHiaLIg
19u 1.35 0.12 2.14 3.14 3.00 130+ 125
1 dland 2.14 3.24 428 5.12 5.12 3.98 127
1 1@ou 2.14 231 1.00 0.50 1.50 1.49 +0.76
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$ a a a g
Gﬂi%ﬁﬁ VY-8 DNTNAVDUDNTALDANDIDANDNITVSDDNUIUDI DEHP mﬂmﬁammmmﬁa

nena@nderhnay
¥iingaile 13321 DEHP (lulnsnSuneiiaaans) ﬁgnwaanmn Aunde + SD
Sudugeilededaedhadi

geioenarHing 1 2 3 4 5
NQUAIUAN 8.12 5.18 6.02 7.42 6.1 6.58 £2.41
NQUNAADI 11.02 8.10 9.78 11.12 1273 | 1055+ 1.05
gadleenaviianin
NQUAIUAN 2.12 125 251 1.07 0.72 | 1.53+0.64
NQUNAADY 6.01 7.12 9.01 11.05 6.04 | 7.84+0.87
gellonaradn
NQUAIUAN 9.12 7.52 9.14 11.15 814 | 9.01+125
NQUNAADY 11.05 10.12 9.45 10.43 11.05 | 11.05+1.27

H a A a Jd
Gﬂi%ﬂﬁ V-9 ONTNAUDIUDNTALUDANDIDANDNITYLDDNNIVDI DEHP %1ﬂQ\‘1ﬁE]EJNLLﬁ$Q\1ﬁ€J

a 9 2’ o 4
naraanaletiuulay

v

2

¥iingaile U3mna DEHP (lulnsn3usediadans) ignrzeanainsuaiu AunGe + SD
gailonedaedail

gellonaradn 1 2 3 5
NQUAILAY 10.00 9.00 11.00 12.00 15.00 11.40 2.41
NQUNABDY 17.15 18.16 18.00 16.60 15.12 17.0 +1.05
gadleenaviianin
NQUAILAY 15.05 14.05 12.16 16.82 11.01 13.82 + 0.64
NQUNAGDY 2200 | 23.15 22.13 20.14 18.12 21.12+0.87
geioeainINg
NQUAILAY 8.15 9.02 6.05 7.14 8.09 7.69 =125
ﬂ’cjumam 15.01 18.25 22.01 23.06 20.00 19.66 = 1.27
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MARNUIN A

a d aa
NITUATICHNINADAN

a d aa
HNANUIN A NITAUAICHNINADN

H E4
ANUUANAWNUDINITEEDDNUI1VDI DEHP ﬁqmwgmw 9 114“]11!@"31!@\‘]3?@‘(’11\1&!,?]8

A a

puilowaradn nadou1aelHit One-Way ANOVA ao'l1lil

AUNATIY

H;: p, =, = p, US0n5%z DEHP Nszauguuigi 4, 25, 50 tag 95 °C a1 luaanu

H:p, # uﬁ@shqﬁfaa 191740 j= 1,2 3 Y5umsszoonu1ued DEHP N5eau

oUNNN 4, 25, 50 1AL 95 °C HANANAY

Q QU

v v
M9 A-1 wamslSeufieunaveigurniaon1szeenu1ved DEHP lugaiiossdieni

J
[

nau

1

Y

Sugungil

Sum of Squares df Mean Square F Sig.
Between Groups 973.810 3 324.603 6.779 .006
Within Groups 574.562 12 47.880
Total 1548.372 15

3199 A-2 wamsileuiiieuravesgurnianon1svzoenu1ved DEHP 1ugailoeruiaie

Y v
nauilsugumgil
Sum of Squares df Mean Square F Sig.
Between Groups 1495.061 3 498.354 20.111 .000
Within Groups 297.368 12 24.781
Total 1792.429 15
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M99 A-3 wananfFeuieunaveguinianen13szeeny1ved DEHP Tugelonaradnlag

9 g/ o o a
lhnaulsugumngil

Y

Sum of Squares df Mean Square F Sig.
Between Groups 1224.263 3 408.088 20.033 .000
Within Groups 244452 12 20.371
Total 1468.715 15

M99 A-4 wamaTouieunaueeTezI1MeN15¥2eeNNIUeY DEHP lugelosnrila

a

9 J
vnAethnaulsugungil

G

Sum of Squares df Mean Square F Sig.
Between Groups 673.268 3 224.423 13.217 .000
Within Groups 271.668 16 16.979
Total 944.936 19

v a Y
M3 -5 HamslTeuienszeznarlumsszesnyives DEHP Tugaliosasianinag

9 v
nauilsugumngil
Sum of Squares df Mean Square F Sig.
Between Groups 2225.534 3 741.845 123.886 .000
Within Groups 95.810 16 5.988
Total 2321.344 19

v Y
1 a 9 o
M3197 A-6 HamsilTeuiouszeznIMeNI¥EeoNNIUeY DEHP lugelewaiadnaioiil

naulugumgil
Sum of Squares df Mean Square F Sig.
Between Groups 201.852 3 67.284 5.518 .009
Within Groups 195.092 16 12.193
Total 396.944 19
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M1 -7 wamsnlseuieuszaugurgiinemsszeony1ved DEHP Tugaiieensianig

a

Y :j o J o
aeinfuhanlsugavigi

U

Sum of Squares df Mean Square F Sig.
Between Groups 1407.170 2 703.585 49.833 .000
Within Groups 127.069 9 14.119
Total 1534.239 11

MmM319N a-8 wansnfTeueuszaugungiilumsyzeonived DEHP Tugaieeasianun

a

Y : o J o
Areinfuhanlsugavigi

U

Sum of Squares df Mean Square F Sig.
Between Groups 1121.798 2 560.899 19.086 .001
Within Groups 264.489 9 29.388
Total 1386.286 11

1 o a a 9
M1 -9 wamsnlseuieuszaugurgilunsszeenuives DEHP lugeilenaradndie

Y
wiuhavlSuguvai

a

Y

Sum of Squares df Mean Square F Sig.
Between Groups 721.324 2 360.662 36.839 .000
Within Groups 88.111 9 9.790
Total 809.434 11
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- ~ A A A A ~
MINN A-10 Naﬂ’liﬂ]iﬂﬂl%ﬂﬂﬂiﬂ’]mﬂ'ﬁ%g@@ﬂﬂ'ml@\i DEHP 1“@\1%@8’]\1%1«1@U’Nﬂ pH 2

1A @ @ 4 =
52E201MIUSN 134 1 dland tag 1 heu

Sum of Squares df Mean Square F Sig.
Between Groups 270.375 2 135.188 45.691 .000
Within Groups 35.505 12 2.959
Total 305.880 14

mM319i a-11 wamslseuiienlsmaumsszoonuives DEHP lugeilosnswiianuiil pH 2

1A @ o L4 =
FEYTIANITULEN 1 IU 1 ﬁﬂﬂ'lw uag 1o

Sum of Squares df Mean Square F Sig.
Between Groups 345.968 2 172.984 59.392 .000
Within Groups 34.951 12 2913
Total 380.919 14

d' =l = a A a d‘
MmN a-12 wamsilSeuneudsununisyeeanuives DEHP 1MQQM®W61ﬁ@ﬂﬂ pH 2

1A @ o L4 A
52820IMINSN 13U 1 dla tag 1 heu

Sum of Squares df Mean Square F Sig.
Between Groups 65.470 2 32.735 11.749 .001
Within Groups 33.435 12 2.786
Total 98.905 14




- ~ ~ Aa A A ~
MAMINN N-13 Naﬂ’lilﬂifJUWIEﬂJTJiSJ’Imﬂ’]ﬁ“]f%@@ﬂlJ’]"U@Q DEHP {luf,:l‘\n\l'f]ﬂ'l\‘]a]fuﬂﬂ'l\‘]ﬂ pH 4.6

1A @ @ 4 =
52E201MIUSN 134 1 dlav tag 1 1heu

Sum of Squares df Mean Square F Sig.
Between Groups 172.280 2 86.140 48.882 .000
Within Groups 21.146 12 1.762
Total 193.426 14

M3197 A-14 vamsilssuieulsunaumsszoenu1ves DEHP lugailosnswsiianuiil pH 4.6

A [ o L4 A
JLYTLIANITUEN 1 IU 1 ﬁ'ﬂﬂ’lﬁ uag 1 10U

Sum of Squares df Mean Square F Sig.
Between Groups 127.112 2 63.556 38.000 .000
Within Groups 20.070 12 1.673
Total 147.182 14

- = ~ a A A A
M1319N A-15 Waﬂﬁl,‘]JSEJ‘]JWIEJU‘]Jﬂﬂmﬂﬁ"Hz’EJE]ﬂiJNJE]\‘I DEHP Glufl\ju@wa’]a@ﬂ% pH 4.6

A @ o J A
528201MIUFN 13U 1 dlav tag 1 1heu

Sum of Squares df Mean Square F Sig.
Between Groups 229.641 2 114.821 29.512 .000
Within Groups 46.687 12 3.891
Total 276.328 14
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- ~ A A A A ~
MINN A-16 Naﬂ’]iﬂ]iﬂﬂl%ﬂﬂﬂiﬂ’]mﬂ'ﬁ%g@@ﬂﬂ'ml@\i DEHP 1UQQN@81Q%UQU1QV] pH 7

A @ o J A
528201MIUFN 13U 1 dlav tag 1 1heu

Sum of Squares df Mean Square F Sig.
Between Groups 151.092 2 75.546 12.743 .001
Within Groups 71.141 12 5.928
Total 222.233 14

d' = = a =\ a d'
M319h a-17 wamsSeumeudsunanmsveoonu1ved DEHP 11!@]\1%881\1%11@??1!11/] pH 7

A @ [ 4 A
52e2AIMILFN 1 U 1 dlav taz 1 1hou

Sum of Squares df Mean Square F Sig.
Between Groups 109.985 2 54.993 61.099 .000
Within Groups 10.801 12 .900
Total 120.786 14

d' =l = a A a d‘
M9 a-18  wamsiTeuneudsunanisyeeonu1ves DEHP 1HQQNﬂWﬁ1ﬁ@ﬂﬂ pH 7

A o o 4 A
52e2AIMILFN 17U 1 a1 taz 1 1hou

Sum of Squares df Mean Square F Sig.
Between Groups 190.388 2 95.194 37.457 .000
Within Groups 30.497 12 2.541
Total 220.885 14

M319f A-19 wamalSeuieulSinamsszeanu1ved DEHP lugeiiosariauied pH 9

A [ o J =
JLYTLIANITUTN 1 IU 1 ﬁﬂﬂ’lﬁ uag 1 10U

Sum of Squares df Mean Square F Sig.
Between Groups 13.736 2 6.868 4.304 .039
Within Groups 19.150 12 1.596

Total 32.886 14
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- ~ ~ A A A ~
MAINN N-20 Naﬂ’lilﬂiﬂ‘ﬂlfﬂﬂﬂﬂjﬂ’lmﬂ'ﬁ"ﬁgaﬂﬂﬂ'leuaq DEHP GLHQQNE]EJ'NWUQWH'WI pH 9

A @ [ o A
528221MIUFN 1 U 1 dlav taz 1 1hou

Sum of Squares df Mean Square F Sig.
Between Groups 12.424 2 6.212 7.777 .007
Within Groups 9.585 12 .799
Total 22.009 14

d' = = a A a d‘
MINN A-21  wamsiseuneulsunamsszeonu1ves DEHP SlUQQiJf’J‘Wﬁ1ﬁ¢]ﬂVI pH 9

A @ [ 4 A
52e2A1MILFN 1 U 1 dlav taz 1 1hou

Sum of Squares df Mean Square F Sig.
Between Groups 12.424 2 6.212 7.777 .007
Within Groups 9.585 12 799
Total 22.009 14

A15199 A-22 Multiple Comparisons 23835 Tukey (HSD) NAdUANULANA1UDI1/T 1

DEHPNQn¥£00n11NgaH

a

U

nU 4,25, 50 LLag 95

4 Y '
°C TuFudiugeiiosndreinau

Mean 95 % Confidence Interval
) Qmwgﬁﬁ ™) qmwgﬁﬁ Difference (I-J)| Std. Error Sig. Lower Bound | Upper Bound

4 °C 25°C -.98250 4.89286 997 -15.5089 13.5439
50 °C -7.48750 4.89286 451 -22.0139 7.0389

100 °C -19.57000" 4.89286 .008 -34.0964 -5.0436

25°C 4°C 98250 4.89286 997 -13.5439 15.5089
50 °C -6.50500 4.89286 563 -21.0314 8.0214

100 °C -18.58750° 4.89286 012 -33.1139 -4.0611

50 °C 4°C 7.48750 4.89286 451 -7.0389 22.0139
50 °C 6.50500 4.89286 563 -8.0214 21.0314
100 °C -12.08250 4.89286 116 -26.6089 2.4439
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95°C 4°C 19.57000° 4.89286 .008 5.0436 34.0964
25°C 18.58750" 4.89286 .012 4.0611 33.1139
50°C 12.08250 4.89286 116 -2.4439 26.6089

* . The mean difference is significant at the 0.05 level.

M1319% A-23 Multiple Comparisons 42873 Tukey (HSD) NadouANULANA19v09UT 1N

v
~ a

1 Y Y
DEHPgn¥zoenuNguvgl 4, 25, 50 uaz 95 °C lusudiugaieenanundioi

nau

95 % Confidence Interval
D Qmﬁgﬁ‘ﬁ ) qm‘wgﬁﬁ Mean Difference (I-J)|Std. Error|Sig. Lower Bound Upper Bound
4 °C 25°C .61500 3.51999 [.998 -9.8355 11.0655
50°C -1.30000 3.51999 |.982 -11.7505 9.1505
100 °C -22.49500" 3.51999 (.000 -32.9455 -12.0445
25°C 4°C -.61500 3.51999 [.998 -11.0655 9.8355
50 °C -1.91500 3.51999 |.946 -12.3655 8.5355
100 °C -23.11000° 3.51999 (.000 -33.5605 -12.6595
50 °C 4°C 1.30000 3.51999 |.982 -9.1505 11.7505
50 °C 1.91500 3.51999 |.946 -8.5355 12.3655
100 °C -21.19500° 3.51999 [.000 -31.6455 -10.7445
95°C 4°C 22.49500° 3.51999 [.000 12.0445 32.9455
25°C 23.11000° 3.51999 (.000 12.6595 33.5605
50 °C 21.19500" 3.51999 |.000 10.7445 31.6455

*_ The mean difference is significant at the 0.05 level.



M1319% A-24 Multiple Comparisons 42873 Tukey (HSD) NadouANULANA19v09UT 1N

92

[ v 9 Y
DEHPgn¥zoenuNguvgl 4, 25, 50 uaz 95 °C lusudiugeilonaradnaleil

3
[

nau

Mean 95 % Confidence Interval
O Qmﬁgﬁ ) qmwgﬁ Difference
ﬁ ﬁ 1-)) Std. Error Sig. Lower Bound Upper Bound
4 °C 25°C -3.11500 3.19147 765 -12.5902 6.3602
50°C -8.84500 3.19147 .070 -18.3202 .6302
100 °C -22.81250° 3.19147 .000 -32.2877 -13.3373
25°C 4°C 3.11500 3.19147 765 -6.3602 12.5902
50 °C -5.73000 3.19147 322 -15.2052 3.7452
100 °C -19.69750° 3.19147 .000 -29.1727 -10.2223
50°C 4°C 8.84500 3.19147 .070 -.6302 18.3202
50°C 5.73000 3.19147 322 -3.7452 15.2052
100 °C -13.96750° 3.19147 .004 -23.4427 -4.4923
95°C 4°C 22.81250° 3.19147 .000 13.3373 32.2877
25°C 19.69750° 3.19147 .000 10.2223 29.1727
50°C 13.96750° 3.19147 .004 4.4923 23.4427

*. The mean difference is significant at the 0.05 level
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M1319% A-25 Multiple Comparisons 42873 Tukey (HSD) NadouANULANA19v09UT 1N

[ v Y
DEHPINsz00n1iszeziIal 3, 15, 30 wag 45 Wi lusudiugelionariaiig

é{amfmé’u
0] @
ARG EpAIAR G| Mean Difference

(W17) (W17) 1-1) Std. Error Sig. 95% Confidence Interval

3.00 15.00 -8.22400 (*) 2.60609 028 -15.6801 -7679
30.00 -12.19400 (*) 2.60609 .001 -19.6501 -4.7379
45.00 -15.54600 (*) 2.60609 .000 -23.0021 -8.0899

15.00 3.00 8.22400 (*) 2.60609 028 7679 15.6801
30.00 -3.97000 2.60609 447 -11.4261 3.4861
45.00 -7.32200 2.60609 055 -14.7781 1341

30.00 3.00 12.19400 (*) 2.60609 .001 4.7379 19.6501
15.00 3.97000 2.60609 447 -3.4861 11.4261
45.00 -3.35200 2.60609 584 -10.8081 4.1041

45.00 3.00 15.54600 (*) 2.60609 .000 8.0899 23.0021
15.00 7.32200 2.60609 055 -.1341 14.7781
30.00 3.35200 2.60609 584 -4.1041 10.8081

* The mean difference is significant at the .05 level.




M1319% A-26 Multiple Comparisons 42873 Tukey (HSD) NadouANULANA19v09UT 1N

[ v Y
DEHPIN¥z00nszeziIal 3, 15, 30 uag 45 Wil lusudiugalosnsriia

Wu’lé}'JfJﬁlWﬂgu
@ Q)
TeeTIM JeEsIm Mean Difference
(’Lﬂﬁ) (’Lﬂﬁ) 1)) Std. Error Sig. 95 % Confidence Interval
3.00 15.00 -14.54200 (*) 1.54766 .000 -18.9699 -10.1141
30.00 -23.97000 (*) 1.54766 .000 -28.3979 -19.5421
45.00 -27.14200 (*) 1.54766 .000 -31.5699 -22.7141
15.00 3.00 14.54200 (*) 1.54766 .000 10.1141 18.9699
30.00 -9.42800 (*) 1.54766 .000 -13.8559 -5.0001
45.00 -12.60000 (*) 1.54766 .000 -17.0279 -8.1721
30.00 3.00 23.97000 (*) 1.54766 .000 19.5421 28.3979
15.00 9.42800 (*) 1.54766 .000 5.0001 13.8559
45.00 -3.17200 1.54766 212 -7.5999 1.2559
45.00 3.00 27.14200 (*) 1.54766 .000 22.7141 31.5699
15.00 12.60000 (*) 1.54766 .000 8.1721 17.0279
30.00 3.17200 1.54766 212 -1.2559 7.5999

* The mean difference is significant at the .05 level.
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A15199 A-27 Multiple Comparisons #2833 Tukey (HSD) NAgoUANMLANA19UD9LT1INQ

[ [ Y
DEHPIign¥zoonifiszeziial 3, 15, 30 uaz 45 i lusudiugailewardan

ﬁ'aﬂﬁymgu

0] (@)

TLYLINN T2TLIAN Mean Difference

(W1i) (W1i) 1-1) Std. Error Sig. 95% Confidence Interval

3.00 3.00 -8.22400 (*) 2.60609 028 | -15.6801 -7679
15.00 -12.19400 (*) 2.60609 001 | -19.6501 -4.7379
45.00 -15.54600 (*) 2.60609 000 | -23.0021 -8.0899

15.00 3.00 8.22400 (*) 2.60609 028 7679 15.6801
30.00 -3.97000 2.60609 447 | -11.4261 3.4861
45.00 -7.32200 2.60609 055 | -14.7781 1341

30.00 15.00 12.19400 (*) 2.60609 .001 4.7379 19.6501
30.00 3.97000 2.60609 447 -3.4861 11.4261
45.00 -3.35200 2.60609 584 | -10.8081 4.1041

45.00 3.00 15.54600 (*) 2.60609 .000 8.0899 23.0021
15.00 7.32200 2.60609 055 -.1341 14.7781
45.00 3.35200 2.60609 584 -4.1041 10.8081

* The mean difference is significant at the .05 level.



M13197 A-28 Multiple Comparisons 42873 Tukey (HSD) NadouANULANA19v09UT N

1 v 9
DEHP#ignwzoanufguwgil 25, 50 uaz 95 °C lusudiuglosnainiieiie

Y
o w J
RPTIRGEY,

96

Mean 95% Confidence Interval
D qmwgﬁﬁ @) qmw{]ﬁ‘ﬁ Difference (I-J)| Std. Error Sig. Lower Bound Upper Bound
25°C 50 °C -4.40500 2.65695 272 -11.8232 3.0132
100 °C -24.85500° 2.65695 .000 -32.2732 -17.4368
50 °C 25°C 4.40500 2.65695 272 -3.0132 11.8232
100 °C -20.45000 2.65695 .000 -27.8682 -13.0318
95°C 4°C 24.85500° 2.65695 .000 17.4368 322732
50°C 20.45000 2.65695 .000 13.0318 27.8682

*_ The mean difference is significant at the 0.05 level.

A1519% A-29 Multiple Comparisons #3833 Tukey (HSD) NadoUANNLAnA19v091)5110

DEHPNQN%£00nU1NQMH

g’ @ 4
Wuihay

nU 25, 50 wag 95

U

Y
°c Tugudrugaloserianuaie

Mean 95 % Confidence Interval
)] qquﬁﬁ Q) qmwgﬁﬁ Difference (I-J)| Std. Error Sig. Lower Bound | Upper Bound

25°C 50 C -3.75250 3.83325 .607 -14.4550 6.9500

100 °C -22.12750° 3.83325 .001 -32.8300 -11.4250

50 °C 25°C 3.75250 3.83325 .607 -6.9500 14.4550
100 °C -18.37500° 3.83325 .003 -29.0775 -7.6725

95°C 4°C 22.12750° 3.83325 .001 11.4250 32.8300
50°C 18.37500° 3.83325 .003 7.6725 29.0775

*. The mean difference is significant at the 0.05 level.
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A15199 A-30 Multiple Comparisons #2833 Tukey (HSD) NAgoUANMLANA19UD9LTINQ

a

1 v 9
DEHPgn¥zoonuiguugl 25, 50 uaz 95 °C lusudiugelonaraanaie

U

v
Mean 95% Confidence Interval
Difference
M qangiif (1) guvigiin (1-1) Std. Error Sig. Lower Bound | Upper Bound

25°C 50 °C -6.28500° 2.21248 046 -12.4622 -.1078
100 °C -18.66250" 221248 .000 -24.8397 -12.4853
50°C 25°C 6.28500° 221248 046 1078 12.4622
100 °C -12.37750° 2.21248 .001 -18.5547 -6.2003
95°C 4°C 18.66250° 2.21248 .000 12.4853 24.8397
50°C 12.37750 2.21248 .001 6.2003 18.5547

*_ The mean difference is significant at the 0.05 level.
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~ A A A A - vy J & A A Adqua
Gni1an1ﬂwu3nﬂfb31NﬁﬂiﬂﬂiﬂlﬂﬂﬂﬂﬂuﬂaﬂﬂﬁuwnlDEfH)%gﬂ%xaaﬂu1ﬂ38u1ﬂau%Wﬂqﬂmaﬂ1q%uﬂlnaﬂ1%ﬁu

AIVANLALNGUNAADY

@ a

J 1 1
WANIaLeaNadaa 70 % IENINNYY

Levene's Test for Equality of Variances

t-test for Equality of Means

95% Confidence Interval of

the Difference
Std. Error
F Sig. t df Sig. (2-tailed) | Mean Difference | Difference Lower Upper
Equal variances assumed 468 513 -4.260 8 .003 -3.98200 .93472 -6.13747 -1.82653
Equal variances not -4.260 7.076 .004 -3.98200 93472 -6.18744 -1.77656
assumed
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@ a

H 1 { a $ 3’ o a { Y] I'4 1 1
M51MARUINT A-32 wamsilSeuifeuaunaelsuim DEHP ignazesnialeinauningelesnstianunilddudaonTatoanogod 70 % 521319nqu

AIVANLALNGUNAADY
Levene's Test for Equality of
Variances t-test for Equality of Means
95 % Confidence Interval
of the Difference
Sig. (2- Std. Error
F Sig. t df tailed) Mean Difference Difference Lower Upper
Equal variances assumed 1.857 210 -5.036 8 .001 -5.70200 1.13217 -8.31278 -3.09122
Equal variances not assumed -5.036 5.604 .003 -5.70200 1.13217 -8.52050 -2.88350
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H 1 { a { oy I a { v o A 4 1 1
M3MANKINT A-33 HansilSeuiieuaunaslsuim DEHP fignazesnmidistihinaunngaionaradnilddudaentatoansged 70 % 521H319ngu

AIVANLALNGUNANDY
Levene's Test for Equality of
Variances t-test for Equality of Means
95% Confidence Interval of]
the Difference
Std. Error

F Sig. t df Sig. (2-tailed) Mean Difference Difference Lower Upper
Equal variances assumed .052 .826 -3.175 8 .013 -2.55400 .80443 -4.40902 -.69898
Equal variances not -3.175 7.770 .014 -2.55400 .80443 -4.41864 -.68936
assumed

001



d' = = 1 A a ~ 9 3’ % o A a A Y v o a 4 1
MINIMARNUINND A-34 wamsToumevauadelsuia DEHP VIQﬂGI%E]’E)ﬂ‘JJWYJEJu']3J°LJ‘]JTMJfﬂ"IﬂQQJJ’E)EJNGIfuﬂUNﬂGl“Hﬁ‘JJNﬁlﬂ‘ﬂ‘ﬁau@aﬂﬂa’ﬂﬁ 70 % EVIN

NQUAILANUAZNEUNADDI

Levene's Test for

Equality of Variances t-test for Equality of Means

95 % Confidence Interval of the

Difference
F Sig. t df Sig. (2-tailed) Mean Difference | Std. Error Difference Lower Upper
Equal variances assumed 1.857 210 -5.036 8 .001 -5.70200 1.13217 -8.31278 -3.09122
Equal variances not -5.036 5.604 .003 -5.70200 1.13217 -8.52050 -2.88350
assumed

101



d' = = 1 A a ~ 9 3’ % o A a A Y v o a 4 1
MINIMARNUINND A-35 wamToumevauadelsuia DEHP VIQﬂGI%E]’E)ﬂ‘JJW]’JEJL!']3J°LJ‘]JTﬁllfﬂ"lﬂi]lﬂJ’E)EJNGIfuﬂﬁU"mGl“D'ﬁﬂJWﬁlﬂ‘ﬂﬁﬁu@aﬂ@ﬁ’ﬂﬁ 70 % 3ENIN

NQUAILANUAZNEUNADDI

Levene's Test for

Equality of Variances t-test for Equality of Means
95% Confidence Interval of the
Difference
F Sig. t df Sig. (2-tailed) | Mean Difference | Std. Error Difference Lower Upper
Equal variances assumed .097 764 -5.353 8 .001 -7.29000 1.36185 -10.43043 -4.14957
Equal variances not -5.353 7.837 .001 -7.29000 1.36185 -10.44180 -4.13820
assumed

01



d' = = 1 A a ~ 9 3‘ @ 4 A A A Y v o a 4 1 1
MINIMARNUINND A-36 HamUToumeuaunaslsuia DEHP ‘VIQﬂGI%’f)’E]ﬂiJ']ﬂ'JEJHUJ“LHJ']'@Nﬂ?ﬂi]‘\‘liJ@WaWﬁ@]ﬂVﬂ%ﬁNWﬁL@ﬂ‘ﬁml@ﬁﬂ@?J’f)a 70 % FEHINNYY

AIVANUALNGUNAADY
Levene's Test for Equality of
Variances t-test for Equality of Means
95% Confidence Interval of the
Difference
Std. Error
F Sig. t df Sig. (2-tailed) Mean Difference Difference Lower Upper

Equal variances assumed 3.830 .086 -7.929 8 .000 -11.96400 1.50892 -15.44357 -8.48443
Equal variances not -7.929 5.000 .001 -11.96400 1.50892 -15.84277 -8.08523
assumed

€01
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