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Transportation of DEHP and DBP to the surface of food utensils from the air

as a source of their oral intake

WASET> KHfR FEREH
Ryohei TOKUNAGA*, Minoru YONEDA*, Shinsuke MORISAWA*

ABSTRACT ; Behavior of DEHP and DBP, which exist in the air as gas or small particles causing oral ingestion via food
and food utensils, was studied. Characteristics of their transportation and adhesion were also considered. The amount of
adhesion of DEHP and DBP in various conditions was measured by wiping off the food utensils by filters followed by
the analysis of gas chromatography-mass spectrometer. It was observed that DEHP mainly existed as small particles in
the air and accumulated on food utensils, whereas DBP existed as gas and transferred to food utensils through absorption
of gas to their surface. The transportation of DEHP and DBP from the air to the food was also discussed. It was suggested
that DEHP and DBP existed in the air could be a source of their accumulation on food and food utensils.
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1. Fif

75 AFw ZIEAWEE TEDN A {LFEHEOREN 2O TH . HROHLSTBW TR TEsR
WHDIZA> TS, FOTITAF v 7 ELEOR, KBRICEEGINDE T 5 AT v 7 iiimidEt - @5,
LB KEEEDTHHWBEIAEFET D, TIAF VIR T S AF v 7R x5 57
FAFy FAERINSH U, REFEEUVTIYNBTATNVERS B, BT 5 NVEED2-TFINAF)(DEHP)
SFEBAIO S EFER O RN L 5D DRENB T I NEIATIVT, EZIVFEM, KA, HE LRI,
EROEBICEZEROE N\ D DN TS, DEHP © 1 ERIOEERIIOATIIN 25 F >
(2003 4E) T, 7 ¥ )VEERRIAIAEERR 38 77 b 2D 62% T, £ FHEFIEERFI 40 77 b > L HATH DEHP
WBEERTSAFy 7ul¥RTH D ENR D, . TYNED0-7F)UDBPI 1 EBIOEERNHAT
3T 0034F) T BB EITHEWANTNS P, ARFETIIINS DEHP X DBP ##lE
K5 & L7z, DEHP RUNDBP O¥E% Tablel 1R,

Tablel: Property of DEHP and DBP"

Melting point("C) Boiling point("C) Photolysis(/h)
DBP -35.0 340 2x10™ in natural water
DEHP 550 334 2x10™ in natural water / atomospheric halfdife of 3500-4800 hrs
logKow Vapor pressure(Pa at 25°C) Henry's Law Constant(Pa-m3/mol)
DBP 4.72 0.0056 0.0297
DEHP 7.88 1.90x10” 1.197

ST R R EG T A AR TEREE T2 %I (Department of Urban and Environment Engineering, Kyoto
University)
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INSOWE, HERHKIEE TI3d 20, TLEB/ZERENES MR > TH . NHMEREMECGE
FHEND—DITBEZ BN, FHICDOWTEEITMTSNTNS, 0D, TNHDY AT Z7Hb
THUHEND O, ATERED TORETMNEN NS, DEHP & U DBP 12 HZTO TDI A 40~140 1+ gkg/day

(01 T, FAUNDCERHR REEL-U A7 FMIZE S &, DEHP DAFE - FA4EFEED NOAEL 135 v
I T 10mgkeg/day B2, —F. b N0S4 BOHETEERIL 23ug/ kg/day SHEE INT NS, ERRORBEREH
IZOWTIL, AR5 ORDEBRICHT 2ERIIZ BINTWSH,. KEEEH TO DEHP XU DBP O
EBIOWTIRIFEAEHIDRINTOARVNONEIRTH D, ROBREHEERR TN TOAHENE
BRI D010, KEBEP) SROREEKEBIICESHROBENLETH S, £z, HERODIE
T3 DEHP %X DBP Q&M 5 OFENEBROFE T, RRTBREQOHNHEE IN, SHHFMASDORM
DEBADBTIIE- 20 EZEL TIRWA 577, [AERIC DEHP KX DBP Ok 4 it E OXRERERE
IZBWTIL, BERROMEREREN S OBHOIDFEE SN, 28NS OMFEEREII-> EVRIMLIED
DAz,

£ T, FBFEIZHBWTIE. DEHP RN DBP DENZEZDIRIEE, 22505 REENBITT DB TR R
BITROMBEOEE. TL T, BHD SRBAOBITEERZEZN S RBANOBI /2L, DEHP KU DBP ©
TN L AREPAREN L TROBIICES ETOXEZEET I E2ENET S,

food utensil

2. DEHP KU DBP DZ2R0 5 BREBREANOBIT
2. 1 AEEO DEHP R DBP OHlE
2. 1. 1 A[OKERECEERE ' o Twble

EWFECHER L= Besid. LS. 4 5 AL, Fig 1. The figure of upside-down setting
JV—VILT, B MIEORERIFNENK 946, 919, 79%cm’ TH D, REMOEBRIESTHRD X
317, PIEEEARIIAMIC RS TH Y AT AL L —)L EARICRENR S M2 b DO EEAR. T
ZRENIBEADH 5 X, 31— Coming Inc DGR T, BEH I ADKEEBWHA A TI—FT 1 27
LTHO. MBPEDTAMSIZEN, E<ABELTANSGNTVSHOTHD, WINOREDHHBD/N
AL MT, BOMIEIRSHTEHDODDTH S, '

INSEHHIL Y — LT 4 2T O3 BEORRICH S, &S 705cm, KA A T = BIEILHER
DOF—T M FHP BT RE 6-160-2802) D LICHE LTz, IWEHIEL. B¥OERTIEIT—7INIED T
HZ U TESE, ARZERSICESER TR, Fgl OX3IMEIEMIcESE. BRAEDRHZ2ETT
BE L7,

FEROEKIIE L E VLD A )L(Vinyl Composition MATICO V : TOLI Corporation #) T, HEBOREZ I
RN 520X 1100cm’s FRD BRI F TOEI AN 360cm THholz, BHII L7 ) — FZEDANFN
BOTHDHOT, RINIEN > TWDEHONIEHE, BTFICEN> TR HOMN2 »Fid 0. HIEH
MO SRIZNT T TH 70T, BEUNOBRTEERIT 2 Z&idaho . BERIZHAO ORY
> OSOEBRIEERNS 0. mABEERENTIIN, BHIIEHE AL REICH o /2, BRITKI 20 A
OPLE 2By B BERSNTW . FNENOHUTSY IR EI N, AL 10 BIZENESL.
U M2 55 HMNTEREE E OBBIIEW TN o 7, BB 10 ABREDOARDSHAD LTHRD,
9 RRtEMN 578 9 B E CIHBK TH 5 ABEIRENIZW:,

2. 1. 2 A&ERMO DEHP - DBP OHElE Hik

BBRETENAR DI, TR oAV T 4 P ZIVRC#EF N O LATHHDREM BRI
% Fry—3I—HTol ST CATHEEZN 075m B LUAAEEMRZ < o/t KEKT
KLBEEN LB 0RO, SFERICRERDERETOHAE. BIABIRT v TEN L,
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TOTIRNEZRLKEY D BRGIRIER 2, 5 ARE 6 8% 3 HRBE L7z #, TR Tleis L. &4

3HTORIAVERANWTIREIEAZBOLARTRIEREZDOZHEL, T ZAWTHERDE

BELEEIA, FIAMVYEANVWZHOD A7 DEHP TRK 10%BWHIEENE LNz, RIT1VEBWS

& ORIEERAD D IREENEE TEIRW, AP TIRBE OB LD/ HDEEEIC 10%E EDREND

DEHZEEEEBLEZLET, RSV

BRI N TERRE T 5 AT 540 L=, Fig2: Measurement condition of GC/MS
EEORERDIL. A3z column: SUPELCO,SPB-5(30m=0.25mm,{ilm0.25mm)

DAL TF L ORISR T Ly (T injection instrument : Shimadzu, AOC-20i auto-injector

o g e . injection volume : 1ml
TR TIRT NS UTT injection method : splitless(splitless time 4.5min, split ratio 6)
ANE) Z2BRANT, HRETDE  arrier gas : He
FORDMIHEORE 272 <HZ  ion source temperature : 300°C
WA HEERE L, B2 6MIZ 7+  injection temperature : 280°C
W 4k, HLITRE Mz 24 oven : 35°C(Smin)—10°C/min—280°C(10min)
TN E BRI, TR RN interface temperature : 300°C

o ~  measurement method : SIM

HEMOTE TERZET AT oot jon weight : DEHP-149, DBP-153
ReAAFRT=LINILL DA K E 2L

RIUHEICTRER> 7=, HERDIT

s b TF L B T 1 V5 & R Table3: Background and limit value
72O, BITERRROMEER, HERODEE | number of filters 2 4
REEDIN Y 2777 57> RIS —RYE unit ug/2filters ug/dfilters

) o : average 0.031 035 0.073 0.10

RBEMIMoT AT E B5ml e e on | 0013 | 0017 | 0014 | 0034
DT b 2% 30ml DA TIUZAIL. [ detection limit | 0.070 | 0.40 0.12 0.21
BMERERESG (HEIZ <Y > [ quantitation limit | 0.16 0.52 0.22 0.45
ULTRASONIC CLEANER + MODEL
22100) T 1 B U, DEHP XU DBP OEEFRNE T S DEHP-SI KX DBP-SI @ 4pg/ml 7 b
AR ESZ M EEBITBEEICE L. 1ml FTERRE B L T GSMS HD/NAT TIUNZAR. Z
NESFINELE. UFINS OBRERFLTY > TILOERET 5,

BB GOMS (BEUERR A A7 0~ 5757 GC-1TA B, B BUERTE B 24788 QP-5050A &)
FIERMEZ Table 2 127Kk T

BB, BEONN 7757 0 RERBWZT 4 VY OEHIZ Table 3 1R Uz, E7%. DITOEBERIIST
BIEONy 7597 RMEEZEZELBIWZEEZRLTH 5,

2. 1. 3 T4NFICEBBEBORIED ETEN D EHWEEKEID O®EN
T ERHWTHER -/~ DEHP KU DBP &R2C

HEL TV bDOOERETEL. UFOERTT 4Ly Table4: Comparison of two methods
DBOREMD EDRAEERLI-, s LA
1 .
IO RIS 6 KEL T3 HMMEL. 3Bi37(  DEHP pom
WEDAT, 3 BET 2 2RAAERTZT 4 IIVT T, Dpp Method 1% 0.26
BEIKII T4 NY 2HERAWTER<HER->, Z Method 2%* 1.2
NTYINEERLT GOMS THELZ, 745D * wiped by 2 filters per 3 dishes

BTHRERS7=HD Method 1) &. 7t k> ERAATE ** wiped by 2 filters per 3 dishes with acetone
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7 4 W TRERSZOHD Method 2) @ DEHP KIUXDBP D7 4 VI ~OBATROFEERZ Table 4 1R
L7z,

Table 3 L0, DEHP I37 4 V¥ DAHORERD TIHEEBDBLZ 6 EILM T 4 VZIZBTHEY. DBP T3
2~3BUINT 4 WL TR T4 VY DAOREZERYD T 4 V7 123479 % DEHP K UDBP i3,
BT K s DPWE N O/NSWEFEBEO D EZEZ SN BOMETFICNE L TREBIETLEDD,
HLUKIIRTFRTRBEL TR HOTH R EMNFREIND, H. T4 NVYOHOREBOTIIT 4V ¥
AT UIRWEEED DEHP KU DBP I3, HARTHEEL TWeD, BENOREVRFTH-720T2HE
INFREHIR D, T4 NI DADRERD TT 4 NI ITHITT DEAIEEED DEHP R DBP 1. BBICALE
MR L TRRFICHITL ROBIE T 2ERENKENEEZ 5NS5720. L FORZRD LR T
BEAOMNEOFTE 74 VY DAORERY TRENMSHWENDBEDSD L, T2 RpATH
T4 VI TRENCENTAHFERRELSDREEEMTTURLE,

2. 2 BITEORMIZEL

2eH D DEHP 21X DBP ODRBADBITHMEDOBENEER TS0, BB BT 5RO E2H
ETDERETO,

Famges. oA, AL—I O 3BEOREE 6 I DABLE. TNOREHITHREL. RSV TEN,
L7z, THZEpmiEss GRERH 0 Kif) 0R3B[EL. AR e BIUTE 4RO T4 NI ERANT, 2. 1.
2 CRLAESETRERD. Y 2#ERL TDEHP XU DBP # GC/MS TEEL =, T0O%. Fh5
DORBREEHUVES. 6 BUREBL. FROBRET GOMS TEEL /. EHkIC LU THIBMREZ 12 B, 24
IRefils 72 B S 2 X TH > IV EHERR L. DEHP U DBP % GC/MS TEE L /. e Rk OHEREIL 2.
1. LIORLEZEBUTHASHM, AOHADRZZ: EI3—UEERNZIMEL THiaWh, HEAEREL
TWRWe®, &% D553 DEHP KU DBP OZEEM 5 BEAOEFRNERE TI<, H< ETHAID
HEMMCAEE~BTL 7z DEHP RUDBP DB THD. MEOBREE T h 2 RBAEE LT NI %
AWTHITo/. Method3 137t k2 2HWRWRERD %2, Method4 27t b2 & HWRERD 2R
L. DEHP 2 DWW T OEROEEE % Fig 212, DBP OZN % Fig 3 1R Uiz, BN EEB: D O 58
Thobhbliz,

—&— china Method 3*+* ~—fy—china Method 4**** r—&— china Method 3*+* == china Method 4**+*+*
= B = glags Method 3**+* = O = glasgsMethod 4**** = B = glags Method 3%+ = D = glass Method 4+
~—@— corelle Method 3*** O~ corelle Method 4**** 1 —@— corelle Method 3*** —0O~ corelle Method 4****

-

_‘_‘E.l-‘-"'} ]

80 0 20 40 60 80

hour hour

Fig 2. Change of the amount of DEHP Fig 3. Change of the amount of DBP

**+*:wiped by 4 filters per 6 dishes
*xkx wiped by 4 filters per 6 dishes with acetone

0 FHMEGEHER) O DD, FHFROFIEE BRIV TITodt LEOERL DR OHIICK
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ERTAEDESERNEEZSNS, 24 BEBOH S AR 72 BERON S AL L —IVBER E,
RIS T % Method 3 DIEDH S Method 4 DEL U H DEHP DEIEBAREVDDRH DA, INHidE4
O Method 12 L2 FEBRIIR 2 HICT /-8, BIE LIZBOZRHRICEET % DEHP ORERIMFERE
DEIZEST, BRI ULELENWML LD THD EELD, 22RO DEHP LU DBP O2ELETF
FEREOEIIDWTE®BED 2. 41277,

Fig 2. Fig 3 &1, B§5MIZ DEHP & DBP DZEEh 5 REBANOBITRENR2 2 Z EAVRE N/, DEHP
OBATEITHE B HEIL THEIBEMICH V., 74 WY OAHTRER S -FEBR Method3) &7 TH
EFR-7-EE Method 4) TA—F—L UL DR S, —F. DBP i3 Method 4 TODfEIE Method 3
TOEEDFA—F— LRV TEVMEZR L. DEHP OBITHHEE ©i& - 2k & OBIfRAE 5172, DBP IZ
DNTHL T4 DB TR ERNBWEFERE THIT L T2 HONZENEb b o7z, BRETOH
FREOBNZOWTIE. 3 BEKE OBREEAD DBP BITRIL VO ZFITNIT D &, IZIFBMIERIER
BRI TH 2 EEZTINERDNS, 3 HRKE DM~ DBP S#TRAMUOREFE R S AR5
DI, [ERDBP DEHROLVRIFIIE L TWizh, BIEFICRA LS E L 515, FHEE -7
AR IEHEOEmIT. BESTEMD SV HREICIAEEO L TIINThHIBONTH D0, BEOME
#1Z L% DEHP XU DBP D225 S BBRADOBFIERNSER RGN0 EEA NS, FHROE
BT, RESENSREAVEZDOEIRAR AR PERMEEL. BROXEMEDENE, Z25H0
DEHP (X DBP OB HEFADBITOEZRIET HZLENH 5.

2. 3 BBEOHEOMLHICKDHLEER
DEHP K UXDBP OBEETADITFID AN X LAZASMNIT B0, BICRSROBRDFIHEZ LIIUT
#iiE U 7-8% (normal position) &. TR THIE L7=E} (upside down) D7D FHITHIZ#{T9 % DEHP KX DBP

OEWEHST A2ERY T ( ‘E normal position & upside downj i M normal position B upside downj
Jzo AL—NVORE 6K E. 3 3.0 3.0
HOZ#ZIET T 3 0 Fig 1 25 hy
DOESITEEZFMTT 3 HEH . 35
BL. BoMImET Vs B2 E30
DHTREWST, KR |21 T
2 DY TSIV EHERL. ~ 10 2?2
GOMS TER L7z, FEIREIZ. 05 19
FichdzalL—)AREE 05
A2l — IV RBER A 00 00
3R 3IHMELRE 7R h

SEAWTRERD, 2 DD Fig 4: The amount of DEHP and DBP Fig 5: The amount of DEHP and DBP
YN EERL T GOMS wiped from food utensils in wiped from food utensils in
ERL, two ways two ways with acetone

BREARICHITTRELASEE S, B2 THRELZHEDREEND DEHP XU\ DBP OffEEDT 1
WY OADRERD#ERZ Fige. 7 b TRERSZHDOORERE Fig SITRL7Z,

ABOE < [A1%12d > T DEHP U DBP OIS EICAE A -, Fg 4 £V, DEHP I3EA M TR
BLIFABAOMERL. E2AVTHRELEHODR 6% LA, Fg 5 T 1%88ELo/, —HAT
DBP ld. Fig 4 D&, BEEHTHE L= bOOREENEZAT THRE LZHODF 0% TH o7z, #
RO LS 12Z2&H D DEHP & UX DBP 132 BFEEER &V 5 5, REBAOBTICEL T, HEXNT
BIFTHHDO0. BTORMRALE L TRITT2ONEL LGNS, T4 IVT DA TRENSEEIT 27
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R, RIFRRIIMRFICAE L. TOEETRIBCREL TR DIZDON TARICEHEL ThfE
NS GENDEEZ NS, DEHP K DWTIHERIZDODH OADOERENRAZDHDIZLEROTMTH
00, FEAENENETRBIIBITL TODAMEEENH D, Fig 2 ORI TR & (B BICHSA
OEFENESNZOI,. ZOXLSITHHEEEDIZEHL TS DEHP Z2EfIJ5HDEEZEZ S, ZOTE
i BOBROBKEZZIOCNDBHBEEET LR, TORBERETEVWTRIENT. BRENLTO
DEHP OB 27 2 KIBIZBHTES Z & ERBL TS,

/2, DBP 2DV, RFREADHETEDAEBRE Db o TWAHEREEN S %, Fg 3 T,
BRI ARED 1 S0 THE->E D ELARSEEDICEIZS WS HAREETND 1 DTH
% BET DIEZSREROBITEL T I3 RA HARKS OREAOEER S & U TERICHITL
TWH AR B D, Fig5 T 74 NY OHOREEMD LITHIC, RaZDORBEET> THWZBEE~D DBP
OFEEROHH, BRETHEBINTWEZNREDBNI <ok, BEET> THNI®. BREENT
WAREN S, DBP D3 AR THRE L. (RETWZEROED MM AKO DBP 25 E - THRIBE
TRIBIZBT LS. BBROMEDEBNCLDZT D NEOBRVPIRDENC L 2EERENEL
53, ZOHKOFERZHEMITBIZIE, IBITHRARBERPLVETHS EEZ 505,

4 ERFBE S BRAOBTREOLE - R

4. 1 2254 @ DEHP &KX DBP OHIEHA
BEREE LU ZEANREDZEKD DEHP 2T\ DBP OiEE %

HBEDIT, TLARTT 4 A2 (3M#E CI8FF) #HWZ,

2.
) glass flher i_::\lter empore disk

TLKETF 4 AZSRIRO PTEE (57125 (cRtE#TH S = »
ODS ZEE L. EX 05mm DEURIC LT 4 A7 REMTH teflonring  mesh
5, WHEEHI Fig 6,7 ORI, BRIV Y I 1 B 7 Fig 6: Filter holder
I CHRBRS U B DT ART Fa 20 EGHA T A

T4 ERI ALy 2500QAT-UPATmm ) Et v hL. mm”ﬁwwa&mmm

s,

27 (GL Sciences Sampling pump SP208 10L) 124 ©) 8L/min
T 8 RSN O ZEE ARSI L7z, 8L/min iZ AR DRI 2IEN,
BEBHZIIRE L. BEWE. TLRT T4+ X7 2EHFRNLY
—MEEOHL 7Y b 25ml T 1 BRI Ik, P
IZ 4ug/ml O DEHP-SI & U DBP-SI % 1ml fiNZ. 1ml & CIEHE L Fig 7: Air sampler
GC/MS @ SCAN HIETERZL 7=,

REKHROT7 5 NI AT IABRRBRRHET B0, 75—t 3750 Thsu—7L vy
A INTH (ERY Ly 78 LP20 8, LUF AS &B8Y) ZRAWE. FOREES Table 5 ITRT,

Table 5: Properties of classification by Andersen sampler

tripod

stage 0 1 2 3
50% of classified diameter under 20°C,1atm (um) more than 11 7.5 5 34
4 5 6 7 L1 L2 L3 14 back up
2 1.1 0.66 0.47 0.28 0.19 0.11 0.05 less than 0.05

E7z. AS SEXOMER 7 4 W7 F L OBIEE T 4 VS (FERBETH WP-500-50 E4Z 110mm)
ZHEAE 80mm IZY]o T, AS OFEOEHEA 7L — M REZICLTH S AW, ShldHER 71V
ZELTHEIEIT L UBHEEL Y LY (BERERVICHVWEDOEFUHO) 2RV, 33t
LTV SR T 4 VS (BAF T 4 V%) BMEEMICRNEE T, Etko 7o o7 EhiRnia E 0ER
i TN
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AS TEZE—EHRE (5 254L) T 8 BfiWs| Uiz, HEHBE®RO T 4 VY T TIVEERL GOMS
THMERLE,

2. 4. 2 ZERZEHP O DEHP KU DBP BEDHEHELEE
Z2 D DEHP KX DBP DBERHFERES L .

EHIDWTHERT B0, BNEZPODEHP & | |—D—DEHP ——DBP — 6~ temperature(C) - 4 - humidity(%)

URDBP RS, O MOLEIC W E oS | 25 ' : ‘ 45

' .. ]
THONEHSHIT. 7 HER UM (8 F~16 T T ;-_-_-_i—_ro---f-i—e---w "
W) KKLART T4 AT RUCEEASZATANID | | o N IS 1%

418 (Fig4,5) TZ&H D DEHP RUADBP £H%L. | § PUBTS o TR St 8.
B> FIVEERL T GOMS TLREH D DEHP KU
DBP ZFB L7z, BIC 2 HEEET 0 F5~8 By, 8¢
~16 I, 16~24 I & [FIH£12 225741 ) DEHP K U DBP , ‘ ’
ERHELTHINEERL. GOMS TEZHROD 0 2 4 6 8

» day
DEHP & DBP ZE &L 7. ¥z, EROESIEF Fig 8: Change of the concentration in the air by day

B SIB SIRE OB 2 RE L. (
1 EROBMERERS Fg8 12, 2 ARIORME DR F‘D‘DE“"“’*“DBP — &~ temperatue(C) - -4 - hunidiy(%)

® g9 loRL, EL, 7 AEEEOREIIE | 2 e
& U2 FI TR ORI 5 15T (45 22 8 BEED 2| e
1 30

DOHPRIE (4 BifH- 12 R -20 R 2R LIz, .

= L5 125 %

ERTLRY FA A EBEHTATA NI THE | 3 e——¢-—o-+T% Ix]
SNREER2RELUTRLE, os A,__/_W’—-ﬁ\\a ] ig

Fig 89 & V). DEHP KU} DBP i8R/ AMHC X D Z 7 W {s
BLTWHIEMRTENS, 7 HEEUERIZH 0 ‘ 0
LR RS 2 ARG L TRIE LR D, 25 o0 B0 0¥
1) DEHP K7\ DBP D& BOYH - ToielkE t Fig 9: Change of the concentration in the air by hour J
Table 6 IZ;RL 72, Fig8 @ 4 HLUABS TIBAE & DBP O o ) 3
SBIIHEES B AL ST B S, EBE. BE Y0 Table 6: Average and variation coefficient (ug/m’)
EEB T LY =)L 5O DEHP ORI HaE S average variation coefficient
H S ABANDUIMERITRIEN 55 EIIT daiy change e 029 22
ML TW3, ¥ Z2&H0 DEHP & DBP D7FE SE—030 R
REH~RDE, £ETDBP OFA DEHP £0%&  horal change —me5—5757 012

HIZE<FET D I EAREN, Lnl., ERIC
RBAHBTL TS DEHP [ DBP DL D b 1 F—5 U EXENEN S HEAEORRTH T 570,
REABTT BHGIIERRORELE D, ThENDIEWEDTEERIE S HTHHEIC IS 5 & 250
KEVTIRIEN S5, TTebb, MTRTOBTONN, REONEERE L TAE <HNT H7f

HRENT,

2. 4. 3 ZEAZELH D DEHP LINDBP DRI & REBANOBIT

b—4—z kD, EEHNCEET DR OMER EMNELT S 2 &Lk o T, DEHP XU DBP OREEAND
BITICEDX S REENHDONEERTZ20. UTFTOEBRETO/,

BREPREHEONTOMAEL, WHITHEE. BEODWTWIWENEET3 BEKEL., 74150
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ATOREIWD FETHERY ., Y2 7NV EERLT
GC/MS TDEHP 2 TXDBP ZZ &Lz, T, BEN
DWZIKEETRERZ 3 HHEMRE L. [FEIC L T DEHP &
U'DBP 2F&E L7 =771, BREWNEL T2
BODOWRREEESDIL. HAT7y o b—%— (TR
BT 7 b—— 1 1408053 B (MR A) KX
I73 (I7 32 :FAYISOFB : (BR)¥ 1+ 1% 7%
FREHIZOT SNRETH D EBRODIZHA TN
Tz, A7 7 o be—y—0BEEART 7
BRER. AAHESIRBIRGR. BB LA TH .
BB T ¢ )7 SEBE T ¢ Y INERBINTWE, Fk.
HAT 7 o be—F—bI 71 HBRERET 23CHIE
DHFETH 7. BEODNTWEMS/-IREEE Case 1
EL. BEODWTWZIRER Case2 &9 5, Caseld
11 AOHEIZ. Case 21312 HOHEICITo .

Case 1 & Case2 & T, B2RIZA1# L7~ DEHP U\ DBP
BT A E Table 7 D& D178 072, Case2 THL 3 H
MOMBORIZ KR BEAIZ 7 7 > e—F—%&DIFT
Wiz, :

3 HMKELRETY > TIVEERLZZEHO 0 B
WS 8IEET, TLART T A AU RN AS 2L DENZE

Table 7: Difference between two cases (it g/cmz)

Case 1#**** Cage Dbk ok skok

china 18%x10°  19x10°

DEHP glass  1.8x10°  20x10°
corelle  1.6X10°  1.5x10°

china 1.1x10*  25%x10"

DBP glass  88x10°  1.3x10%
corelle  94x10°  11x10*

sk gdhesion under the condition of the heater off
wdekaioiok: gdhesion under the condition of the heater on

Table 8: Concentration of DEHP and DBP
in the air (Case 1) (ug/m’)
Whole Particulate Ratio

DEHP 0.35 0.19 0.54
DBP 0.83 0.053  0.064

Table 9: Concentration of DEHP and DBP
in the air (Case 2) (ug/m?)
Whole Particulate Ratio

DEHP 0.21 0.060 0.29
DBP 0.57 0.25 0.44

KEWME LTz, TLRT T4 A7138853 8L, AS V35D 2541 T8MMKEIL. TLARY 74 X0 LR
52T 4 WY TZEAHD DEHP LIUNDBP OEEFHEL. AS THEHICZ2EH @ DEHP &) DBP =itk
L, B2 N 2ERL T GOMS TERLEZ. BEEZDUIREOZT R EERE TS, 8 B, ERE
BCTHATZ 7 o E—=F—&D1 2 LIz, &5 5 HHEERRBRICBIT52ERIZ 20CTHEBR TH - 72,

Case 1.2 TOILART T4 RAY EGEAS AT 4 T TOBEBDOF 2ELKPO2EWhie) L., AS
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#1L T\ % DEHP RN DBP #HIET 5 the amount of desorption 1.3 018
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TGN S ERABIT L 72 DEHP KU DBP Ot E#R % Table 11 1R LTz,
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ISHEEBRCERND D HDEEHEZT. B ETTELRDNSBHBAD DEHP KT DBP OB/TO RN %
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