REEVLBEEEFHMEAR
¥rk2345H17H

SEEH2

BRI R S KRR KORARFHMEES (B 10E)  ZEEE

BREITZRMEICEET S 1EHR
(1,4- A4 FH )

KBTI AR D N DR DLRGEICB T 2 BREEFEHEE O LB LIC >\ T (65 2
WER) | CEFR2 19 A PIRREF#S) 2% T, LTFTOHEAIZOWT,
REREOBMEOCRE LMTbIT CFk2 1411 H30H ®REEER),

K1 AT AR D KB BRETAE L L CIBINd % AL HETH
HH 4 YR
L4-UFxH 0. 05mg/1LLF

5 FRUEEIERFIE S 5,

F2 HIICHITOKEREERAREL L CGRINY 5 A

HHA HEE
e =L E ) ~— 0.002mg/1LLF
,2-VZueuxF L 0.04mg/1LLF
1,4~ x4 0.05mg/1LLF

4 EEEITERTFEEE T 5,

#®3 HEZERESIHRA
HHE 4 Bl 7 FEYEE BT D FEYE(E
Li-Y/pnoxFL o 0. 1mg/1LAF 0. 02mg/1LA I
s AYEEITERPEE 95,

LTI, 1,4-PF XY U NCEET A5 E2 R~T,



Ol 4-oA X4 Bk

1. YEER
e 1,4~V A %P
CAS No. 123-91-1
gtk C,H30,
R 8 oy 88. 1
BRETH COZEENE KEBFNT 2720, KD OFEBICEET 27 —Z 13720, RKED /N
SN, KOZEBITHEND HRREITHEBT 2 L Ebid,
KHETIEMAKDMBEINZ/LFE/EEITRVWEZZLNLTEDY
(U. S.NLM;HSDB, 2001") . fbL3R¥EIC IS < AR A5 firtEakBe (28 H[H)
TH, BOD ZfEFEN 0% Th ML HIEI N TWD (HREEE
B,1976%), iz, FRUEIGIZ L DRER LK T 259 TH D BRENIE
WICREETH D Z e Tnsd (JEF B, 2001°),
F 7o ALFRIEIC IS < BBRAE R L 0 AEIEREIES 220 U &) E
IHD, A D42 HEO BCF IF/KHIRED 1 mg/1 LT 10mg/1 12T,
0.3~0.7 }xr0.2~0.6 TH-o7- (EPEHEES, 19767,
TEEREIT N & < BBICHH SN ICIT I OKIC E TRl
T 5, ZRENE (37mmHg, 25°C) 72®, Hol 3D S 1T RAUICHERL
THEEZOND, RAFTIEE Raxv I Vb E ORI LD Ee
DAL, RN 6.69 7D 9.6 I Th D, KISERDIZ. 7
VRTIIVTFE REHEESND, VAFY /N0 LT RIFRE O
HBHnTn5,
WELROMEIR | B2 RR D B D T OR
FeE | 1.03 (20C/4°C)
IR~DVEfENE | KIAEEIZIRFIT 5
AU —EH | 0.29 Pa - m’/mol (20°C)
2. FHARRVEEE (6. RU7. [2DOLWTHBE,)
T i BRECER - ROSHOEEHR, EHRREANOZER, Peldiasl, EIHELE
U
HEpE SR ApER 4,500 t
(ERE 19 4F) (15509 Db AbF T3 ALY

3. BITHESE
() EREXEESF

BREFRLVEM (A3 /KR 0. 05mg/1

BREGIEVEME (M1 K) 0. 05mg/1

7B KB FEVEfE 0. 05mg/1

BB E 51 R ECTTE (S E S 113)

() ENEEEEE

WHOREKKETA RZA4 2 | 701 (FE2kR°)  0.05mg/1 (55 3hR 1 WBAHK ©)
USEPA 7L

EU L




4. PRTRHIEICLZ2LEQEHBHE (Fal 21 £E) (8. 2L THBE,)

A 7Kk gk 69, 429kg/4F  (FAGEZEZFR BEHE ; 69, 429keg/4F)

&t 115, 866kg/4F

5. EEBEOEHFE
Yamazaki & (1994) 5D F v % HWW oK 3530k C O FIEEIE R IR~ LT 2
T—VETINEBALIZENAY A7 10° Y HEE LT, 2. 1ug/keKE/H EHIE,
ZhiZ, {AE 50kg, ARA/KE 21/day & LT, JEYE(EZE 0. 05mg/1 & L7=,

H

1. U.S. NLM, U.S. National Library of Medicine (2001) HSDB, Hazardous Substances Data Bank, Bethesda,
MD. ( NITE&CERT #13 U A 77 G4, 2005¢ 7> & 51 )

2. EPEPEYEAE (1976) EPAPEEAE AT (1976 425 A 28 H), HEFEAGSAT AR (L2 E & B 3.
( NITE&CERL #JH# U 2 7 SFAfiE, 2005¢ 725 5| )

3. JEFI AR, ZEBIAZE (2001) 1, 4~ 4 V28 X OV HTEMERI O HZEFTH B OPEH FEHE,
1046. ( NITE&CERI @11V = 7 3EAffi, 2005¢ 2> 5 51 )

4. 15509 DAL (b2 T3 B i)

5. WHOREIKKEHT A KT 4 > (525 2 %) Guidelines for drinking water quality, 2™
ed.Vol. 2. Health criteria and other supporting information. (World Health Organization, 1996)
AAGERR © (fh) HAKEHS

6. WHOEIKKEHTA KT A4 > (5 3/ 1 &Bf#K) Guidelines for drinking water quality, First
Addendum To 3™ ed.Vol.1. Recommendations. (World Health Organization, 2006)

7. VHI9FEPRTRT — X OME — (W PWEOHELE - BEIROEIHR— CER21F 3 H)

8. Yamazaki, K. et al. (1994) Two-year toxicological and carcinogenesis studies of 1, 4-dioxane in
F344 rats and BDF1 mice. Proceedings of the Second Asia—Pacific Symposium on Environmental and
Occupational Health, 193-198.

\

U\

FK & BEK, 43,

5

6. Bt -MAZ

L4- VA roflE - mARLZFR 6, K6ITrT, 2k, WHEIC OV T, A 12
EEICBIT2EIGEHWCTEE L (Z0%OBREZLIZ OV TUIHFHER 2 2\, 2B,
WK 19 FFICHT D AEERIL, 4,600t ThHo7o 1,

6. 1,4-UAFH o fldE - i ARORELL

ENfHEEG?  RE - wmARG? i HH () 4
H14 4,860 5,800 940
H15 3,293 3,929 636
H16 5,104 6,091 987
H17 5,555 6,629 1,074
H18 5,750 6,862 1,112
H19 6,048 7,217 1,169
H20 4,435 5,292 857
H21 4,452 5,313 861

Hidi . 1. 15509 OfbL=EpE N, b5 T3 A itk
2. TEINfFEE) = T8E - AR — T &)
3. AL OFE K CBLES O HNC B A1k (IBRI48H LA B 117 5) ICHESSARE R (b



FE ORI AL ) RFFEES
4. 2000 4EE OB - g A Bk Dl EIE 16. 2% % FV 72 () S 5 S B iy LM% 2002)
(t)

8,000

7,000

6,000 -

>000 7 N M HAR
4,000 1 - ENERE
3,000 L nhes
2,000

1,000 e ~—— —

0
H14 H15 H16 H17 H18 H19 H20 H21

X 6. 1,44 %40l - A EORFEL

7. &%

1,4- VA XV U E2 PN T 2 FEGOERMME OHIBICHOWTIEL TO LBY THY |, b5 T
¥, EIMELERE ML, RS EREETH LTV D, 1,4- U F YTk
a—RA TATABIOT—FT VEHORWRAITHY . E& L THBAMRMISER L L
THEH TS,

FT-1. 14-F XY A ER, FR%

S Pk
HSERIEA OLERA], T - BOS Al (@t &
LT3 OWIETRE DI, SV fb, Ty 7 AL =&, 7

v =, HEAEAL WA, TL TTRAFvT)
- BOSHEEAD (B3, ALBEdh, BRECAI, 2,

B
- BiSL < ATEAD

HHET WA, BRI

i A VAL i A

Hi#t . - NEDO HiffrBRuskins, ERMHMEFME Y A7 BBt ¥ — 5 Y A7 FHnEY)-2 2 1,4
DA FH (2007 4 2 H3AT), AEHRASH
< BREEA PR 15 EEKEIE YRR B S P R I R A s

TERBLUANTD 1,4-OFF o HHIRE LT ABRROSN (= F L o F o REARILN)RR
RETEMERIAE R OB OREIERC, 1,1,1-h U 7 aax & o ~ORM(95 4% T). FEEWNH
DR, FEJFKRENRD D,



2 7-2. 1,4-F X W O TG FEATR

HEHITR R EE 2 b2 T -, RIE
HEWFED

MEALES (SRR OEESE) 131, 4 A v DRIEREED—o L LTE
B A ZONTHEY  HEHEE LTEEEINS, ZOKEE AW THREE S A 8L IZ PET (R
VIFVyTVI45-0) I Eind B,

B AFEOREIEMES] (& LTivdha—7mh 7z 1 AES) & pKT ABICEIZER T2 (F
DFIE) ZENMONTWND Z EnE ., ZEDEEROME I E S HEE N EE S

ns,
Bl 1, 4= A ¥ 2 ORIA AR (FH S (1998) DX % 5 H)
FmTE TR ROCH,CH,0CH,CH;0S04
R()CHZCHZ()CHQCHZO/\ +
ApE /A k0 ) CHy—CHy
o — ROCHCH,OCHCH,Q 0 00 — 0 o
0=5=0 .\.—/ CH,— CHj;
L (eh ) o Py

Flo AV A X T LU RIEA 2 FEIEHER K O OFiie T A 7 /L O fE TRIC
BOTHEIAEL, WAl EoBREHICAME L TFEL TN D,
L1, 1-Myme | LA-UFFFo4duoiE C 95 4EFET) (21, 1L 1-NImmmp Al ZEA & LTK 2-4%E A
ENTWEZ D, BEIT L 1-NIeesfisiG R S - TR B HIR & 72
STWBHAREMES U, Abe 1, MR)INENOM FATRE =27) 12T, 1, 4V
5 D15 % &1L =N ey OFERE A E O (r=0. 87) AR LT,
ENZERBEAFEAT ORAIC L D &L 4 FROBEFEM ST AL G357 B IRNTEEE 11 BRI B
pesemppn~y | DEHRBRET o 7R, £ OE TR TR (0.009-0.018mg/L) L7z, -,
. 29 RIKDWIF R AR E R FER, BT 72T v 7, &R< T, 245, @
o RS < TEAHLDNL T BTV DS BT, S EBEIEM A LD ST T H AL TUVR VLSS
BACHART, BHATO 1, 4-CA XV BERARICE W EEH LML,
—EFIECB DT SN DAL (7 = AT -e-vay BREBAERRE) 0F
By Cd D RETEHERNCEIERY & U CTHER-E LTWD Z b FETOWFIRG O
EHICAET 2 1,4~V O EREZ BN D,
EIEHEAK D BPEAT D T ARG O AKHC 0. 0004mg/L O HBIEH 0

hy OfEH/

£ 1L ATA T REER R

FREDND D ESI%) [SEEES B iR%k e HRE (mg/L)
B 5 T A ECGEA 2 1 <10-51 mg/L
bt iss_}) (=70 xS — 4 4 5.5-41 mg/kg
: BF 4o v T— 2 0
ABS ISR DREARV R |
P 1 A R 2 1 6.4 mg/L
=i ke vall 2 0
Aty FmETEER] | BRI A A 4 0
MV FHEA 1 0

i © - NEDO BABRFEHERE ., PERIMESE V) X 7 EHZE o 7 —  5E Y A 7 BHMIEY) -2 2 1,4
DA FY (2007 £ 2 A 5T, LEMRAESH
< BREEA : PRR 15 AR KGR IR S P IR I A A R

5



CERFE L RS, B PR S O S EIE & AR RRRE 2 A LIS B REA RN SV T,

Fragrance Journal, 12 A%, 20-27(1998)

» [ESCEBREEATIERT « BRI LTIV ITHEIN § 5 A W E 2 B ORI TR B3 D HF5E ¢« [E52

BRETOFTEAT R BIATJE M 2Rk 6-9 4RI

- [ESZERBEMTIERT  BESEMHO L T I BT DA EWE O X BRI 278 « [ESLERBEFE

FTRERIRFZEMIE A 10-12 B

CREHALZOW T, SURHFIZIBWT Tpg/l) s Tz b ok, Img/L) ITHUE Lid#k

L7, (BUF, AEEHHICERWTRER)

8. NHAKHEFADHHESE

YRR 183~21 £ PRTR 7 —XIC kb &, 1,4-TUAFH O FKIEA~OPEH &I
23,200~80,362kg/4E THER L T 5, Ak 21 4EF PRTR 7 — Z (281 D284 K~k
HIE O RN T TN 65%. fkHE T3 19%., EHGREEN 16% Th -7,

#81. |l 1,4-UF %4 OPHEEORFEL(

BB (ke 7F) BEE (ke/ )
s g N : ‘ -

R T i; oy | s | ThE | mEW ast
H13 159,834 23,200 - - 183,034 12,746 2,368,341 2,381,087
H14 183,587 64,303 - - 247,890 7,673 3,244,339 3,252,012
H15 194,662 80,362 - - 275,024 12,808 4,059,320 4,072,128
H16 279,043 66,946 - - 345,990 12,264 4,668,021 4,680,285
H17 93,119 80,301 - - 173,420 15,112 4,837,901 4,853,013
H18 86,243 66,405 - - 152,648 11,744 1,418,301 1,430,045
H19 87,533 54,769 - - 142,302 12,743 1,644,611 1,657,354
H20 48,045 51,849 - - 99,895 19,204 1,240,957 1,260,162
H21 46,437 69,429 - - 115,866 11,994 1,393,955 1,405,949

(ke/%F) AERAKEADHHEDBELL
100,000
80,000 /\/\
60,000 / \//
40,000 /
20,000
0
H13 H14 H15 H16 H17 H18 H19 H20 H21

X 8-1. PRTR T —# 2k % 1,4-UAF YV O KE~OHPHEOREL(L




# 82, 14 UAXY L OPEHEZICHD D HEMONR

JEHPEH & - B & (kg/4E) (CERL 21 45)
e . HEH & BEhE
i i o L
K& % +3 | ST TkE BESED)
7K 35k
2000 b5 T3 25,762 45,429 - - 11,994 1,365,339
2200 | T ATy flE sk 6,511 - - - - 330
2060 | [ 3 Hl k¥ 4,174 11,000 - - - 22,701
2800 < it s 3,100 - - - - 2,280
1320 MG 2,600 - - - - 1,700
1400 | filke T3 1,700 13,0000 - - - 660
2500 | 423 - B gL LR 3L 1,700 - - - - -
3000  HEAU I e HiLE 3 890 - - - - 940
& &t 46,437 69,429 0 0 11,994 1,393,955
(Hfiz: 1)
LB oo P ES
1,112
R RO LA [::>>
LT3 BN
1 - 1.411
o = ‘ B BB
éﬁﬁ it HhH - BS A
A fia A&t 1.576)
B &=
I
@@% T% 'rJlilillI
562 550 Vit FA v ol
EUbEE
TIAF
g, d e e
2O
— i H
98 1 g
X| 8-2. 1,4-AFHVrO~7 VU TI)7a— (R 18 )



fE

C THGE - TR 13, (e EORE - A RSB 2 FEIRA ) REEESE) OV I8 FED

filfi %R~

o THEH R X, AR 13 AREELIBEOREHE AN e SRR 12 AR ORGE - B RITKR D

L 16.2% ({EFWEOHHRET —# > — b V. 1.0) () 85 TR SRR . 2004))
MNOREH L EE R,

C TENMER R 13, T8RS - AR 20 TiE] 22 LW aiigd =7,
D& KO MRERIZERE) 1, TREMD A7 RHEE LY — X2 1, 4-UA %) (Rl 2005)

EBEIEM LT,

CTHE - BENE) o TR&U. TAAKE), TFAGE] KO TEEIEY ) (3, TRk 18 42 PRTR Ji H

T4 BREA) OEERT.

LTz ofM) X TERRGE] 226 TP - BEhE] 22 L5IWicila=7d,



Ml il

HEE B ke /) HEESE
o 0~-10

O 10~100 @ sl
Q 100~-1000

Q 1000~10000
Q 10000~ Faal

B

X 8-3. 1,4~V A XYV O &SR Qi Mk, F/KE~PEH)
o DERE 19 PRIR ety — 4% 1 (BREEA) 12V TERR



o. HAKE CaJll. #E. B RUMTKIZE T HEHKR
1,4 A XV ORHRBLIZ, £ 9-1, £ 9-2, £ 93 TR LIZEBY, WESEMTIX
NI GRIJIL, VA, HHR) RO K & & ICBEEE CREVEM IR, 10% &1 &
%o Fo. WL O TR R D DIEERNC AL HKIRE D S S 7L 5 2 AT EeE

WrHLEZLND,

X THYEME) 13, MUERAICIRW TR, BEHEA & U COBEME CREAEME & FHE), LUT, REE

B W TCRIEE,

#9-1. ANEHAKIKICET S 1,4-T A% o Hiki GEYEE : 0.05mg/L)

S | AR e g | O
R CrEfE) PEE LowmiE | F—rv—x
G | WEmAKR 8 )
B/ IME BNE Hh S
H17 15 / 550 0.005 0.042 0 6
H18 13/ 698 0.005 0.39 2 10
E A RO
H19 7T/ 766 0.005 0.03 0 6 | FHEIZHE-S<
IS
H20 5 / 639 0.003 0.45 1 5
H21 4 / 602 0.005 0.29 1 4
# 9-2. HIF/KIZHITD 1,4-PAFH o OHRN EYEE : 0.05mg/L)
ESyi e 5/ e FEHEE R il
e CP1E) PER owmim | Fesv—x
| R ik )
e/ IME e KAHE Hh S
H17 8 / 260 0.0001 0.027 0 2
H1S 6 / 280 0.0002 0.039 0 1
HiF AR K B
H19 13/ 280 0.0001 0.63 1 5
H20 5 /344 0.0009 1 1 4
H21 5 /324 0.005 1.5 1 5

KM TR EIE FHENC & 2 F8 & O A TR IS L 200 E Fi A

10




<HBBEREREROEE>
ZIVE IR LI I L T o 2 S TH D,
#9-3. WJINZBIT D 1,4-V A4 4 LU E S (FE¥E(E © 0.05mg/L)

No | #ERFI | 11114 H1 48 W E & R (mg/L)
H17 H18 H19 H20 H21
1| KRR RALIE@) | RALJT A — 0. 051 0.011 | <0.005 | <0.005
2 | wER | RE BHIOKP) — 0.39| — ¥ 0.45 0.29

AT, FEEEOBIBZRT,
SCRHI DR 19 4REEIIARME

KR KALNF O O EFCiE 1,4- VA F Y o 26 L T2 ERGEE(2 FE5).,
L4 TAX T U ERIERT D ESINTWLZF Lo AF v FERRO T2 H 3 k%1%
(I FERDPGFELTCND, 2D OFELITH L, HIRRIC L 2 MG OfFE 378 S,
TR 19 AR LA IR EELL T O & 72 > T D,

AR A (KPY) EFRICIE 1,4- AT U RRIERT D ESNTWAT L7 X LE L
TF LY a—AnbR) T F LT LT L— FeilE (HEA) 72127 5K
U = 27 WG T2 FES)BIFE L TV D, Pk 19 4R IXIIE STV 7R Do 7283,
Wopk 20 AEEE X 0.45mg/L. AR 21 4EE13 0.29mg/L ORI ER R L /e o Tk Y . HUEEA B
WL TWD, ZNHDOHEELTIE, ko 1,4-2 74 55 L AU O % E 1A 1 7= Yl %
HDHTND,

<ZDhDEHER >

1,4- VA AT DN TR, A O T 7K ORE G2 555 < F IRpES B R A LA
(2, FREOEREMRESEBIDFET D,

(1) FARNRIE

YRR 20 45 3 H FANC, HUREOEKEN D 1,4- U4 o Sz F 2520, BfR
FEREDFIAR AR I U T E S U 72 FIAR) KRR 1 K OSBRI TR it et R KIS AR 2 KB
AR RITUTO LB THY | FURNOILFFIZB W TR b7, BAERE S X
DAV BEIEMALBR R 1, =T AN T BER A VG MG IR AL PRSI Z 0 IR L, & OMLBRK %
LIS RS D FAGEIZERA L CTWZAS, 1,4- P4 5 3 U 3BEFEM ML K OV FKALEE (TF
PEVBIE) CTIREHBAE T3, ARAKEZR FLZEEZ DN D,

11




#£ 9-4. FIRJIAKRIZ

BITH1,4-OF %Y

R FE DR

1t 2%
114 R | PORRE s (KRN
(BT : mg/L) O S
K KiFERE | 4.9 H20. 3. 13 —
T B3 1| . ”
FIAR)I FIFR )45 "
s AeE | Gen | 205,16 9 20km
il FEFIEA | 0.017 H20. 3. 16 %9 42km
FUFRII T i A 0.012 H20. 3. 17 #J 70km

KANTHE, fEEHE (4FF) 2,

#* 9-5. FKII T

BUFD 1,4- VA4 %Y R

R BERE AR

GEaIe) it A (BAZ : mg/L)

1 5 1 A 5 1 A 5
KLU T 37 ke 0 5 17 | 0. 045 H20. 3. 18, 3.25
(2) #&NXE (FNR)

R 17 51 AICRERITIC
L7z Easzlt, BN L7k
BT H#FAKITER D KE

B 5 KEKERHAE T 1,4-2 4%V 2 DK EKE L AEE 2 i

% ) 1| K31

BT D)KL OE L ey -
TRAIC K 2 W) BT 5.1mg/l, #1F/K TR 0.1mg/l D

fe b

WHBIT, FEEPRE LTHE X DIV HTET 2 EERBEIML 3526 LT, B
R DHRH K OB IEE A FE SN TN D

¥, AFFNZONWTIE, HFKIZEOTH AEEBEAHE S TS, TOH

JNRAZ X DA DR R, Rk 16 FRERICIE, FEHEEZ e LT 5,

(3) ZDiKETORE

1) ZENIKRIZHEITBEE

) IKRIZE

HAENPBIK SN TS, £/,

LAMEE KL TEY ., 1,4- U4 F ¥ O REDN R

ZZ25NTW5D

J B 1,4- A KV o OBRETHE BT D SRR R

DFE

ZED & B OMA

FINR T KIE NS O NA T O R R I TR X

12

PN ZER T L TWD &




# 9-6. ZEE)IUKRICEIT D 1,4-T 4 %5 R PRI
B E ) 1,4- VA4 FH R EGRAL © mg/L)
ZEE) | AN 0.0005(0.00002-0.0008)
ZEENSII | SEFH)I(EVERE) | 0.0001(0.0001-0.0001)
FNCEEKIFE) | 0.00003(0.00002-0.00003)
AHICGHTERE) | 0.0005(0.0004-0.0006)
A 7)) 1#8) | 0.00004(0.00003-0.00004)
N (GEn ik ) 0.0006(0.0005-0.0007)
REENNCGREM) | 0.0005(0.0004-0.0005)
S CEMERS) | 0.0006(0.0006-0.0006)

B ) 1] (S AE) 0.0004(0.0004-0.0004)

SeHth SR, R, FEEERT. ZmfE, KROAET  TAREZEEHX O M T KR O
K 1,4- VA X OFE, KEEFSEE, 28, 139-143(2005)

2) NgmEAIl, dEE. #hTRAKICE T X

JINEF T DT 7KE X OVASEHARICEK T2 1,4-2A4 0 LA T 2001~2005 412
FHEINTEBY, fRE2 TROLEBY TH U | I RPN & 3 LRI TIE 1,4-0 4 F
Y UATERIED DR Sz, BT KIZ T 95 Bkt 89 (R TRt Sz,

2% 9-7. NMETIZR T HH TR, AFHAKIED 1,4-2 A4 FH o DO FERETIARE

7Kgk T AR AR 2 TR H =R F HH R B AR FEVEfE R =
(HEAZ : mg/L) LERITEA
aplll 9/9 100% 0.00018 0.00083 0/9 0%
Ytk 14/14 100% 0.00045 0.0031 0/14 0%
HR K 89/95 94% <0.00002 0.056 1/95 1%

seith  PEATFEE . TR BT B # PR R OAIERAAKE T O 1,4-U4 %9 OFEREHRA,
JINR T B IEATER, 26 31 5(2004)

3) HEE (TK) ITETHHEH

TRk 14 AR BRI TN O KTEAKIEH T CRBERNHEZ E LTS 1,4- V4 XV 0
FUE 0.03mg/L & 2 HIRENRE S iz, £ OB OBHFRAE TR OEET O 2 KD
H A THZDOHENE (0.08mg/L) Zix 7= (21T : 0.040mg/L, WEETT : 0.064mg/L), LA
e, HEHENCIBWT 2 RO Tkt 2 5 L T\ 5, BEIZ DWW T, B LT
2, THETOFELEEEIZOWTE, LFOERDOEBY TH D, SIHOFAL 21 FEED
HIE T F O A RAARN 2 Zr o T2tz BRI LRI ST,

13




# 9-8. VJIHARUCHETICET D 1,4-P4F Y A FHEOREL (BL : mg/L)

H14 H15 H16 H17 H18 H19 H20 H21
NI 0.043 0.03 0.003 0.014 0.005 | 0.005 AW | 0.005 -
e I T 0.021 0.029 0.017 0.027 0.039 0.046 0.033 0.057

ek, B B IR, BEEENICB W TR 16 FFEN S it s LT 1,4-UA4 %0
YOREZEBIEL TWDER, THETHREME (4 282 2MHEIFHMHE I T2,

4) fah HTK) I2HF 5T

PRk 16 I EEE 2 LT D, ERHIC T - FESEORARITR < REIZ O
TIEARHATH 5, ik 21 FEOFRHEICB T H A Lz 5 im0 5 5 4 #im TR,
1 R CHREEZ IR LT\ D, ik, 4%, RBBlIEZkT 52 L L LTS,

(4) EREBEERERNRRARE REE CFR 11 EEHSER 13 EE))
YRR 11 ARBEDS YRR 13 4EEE D 3 4 4RI 72 0 BB 12 C A TE B 38 A IR SR iy
EEFEML, O OWEORAWELORE R TOEBEORELIT 7,
1) ASHKIRC BT 28R
SRR 11 A4S K OVNERR 13 4R 5 DO KIS W TR ZRAE L7z (R 9-9),

72 9-9. 1,4-T AL ORHR I K& O H B

KB A A e Bt (ug/L)
FERE Hh g (i Y 1B SO T FE R LA i
A Kk H11 16 100% (16) 0.03~0.55 0.15 0.12
H13 21 81% (17) 0.02~1.2 0.16 0.10
B ki H11 21 100% (21) 0.16~2.4 0.63 0.41
H13 20 100% (20) 0.08~4.6 0.84 0.57
C ki H11 24 96% (23) 0.04~39 3.8 0.62
D skl H11 33 100% (33) 0.07~0.87 0.36 0.35
H13 23 100% (23) 0.25~1.5 0.87 0.89
N 7k H13 22 95% (21) 0.02~5.0 1.06 0.44
N H11 94 99% (93) 0.03~39 1.2 0.36
H13 86 94% (81) 0.02~5.0 0.76 0.56

HIBR © SRR 13 4R B S A T F AR SRR A i (BREEE) . B TIRME - 0.02 (ng/L)

14




2) BEESHKRUVEERSEDIZE T 5B EKR
ERESSDKIED OB 1,4V AXFH U EEHL TWD EHREDH 72 2 DOFHELD
BEA R EE ) OVBEZK O 830 DR FE OFRA 2 Ak 11 A2 L= (58 9-10),

# 9-10. FEGHKIRE K O A IKIBIZ 31T 2 RER DL

K5k e iR Peknmnso IR
FERE (m) (ug/L)

C 7Kgk i 1% P A HL B 3 R -350 0.44
T L 250 4.7

PEKIREE - 52

AkHME T3 bR -300 4.0

T L 450 23

PEKIREE - 300

HB ;SRR 13 AR

AT AT SR A A

& (BRELA)

. RRHRIRAE - 0.02 (1 g/L)

FTo, PRI FEEITIE, 1,4-UA X OFEHBER2WEHELED O b FERKIMICHE
M EN TV D ATREMENE 2 H AL 2 FmETEMEA (OHG) 2L WD EES IR HE
TEPERI 2 LT % ATREME DY & 2 fkHME S 2 5 T 20 F 580 O N IE KR O YR BE DO A
ZHEM L7z (R 9-11), TORER. 12 F¥EY (TH) ITBWT, kDo Bits Lo b
PR DB THSIZ B WD TEWVRENE 4L, 26 OFEEND 1,4- U4 X U3 dEEK
FICHE STV D AR S 2 DT,

#9-11. FELGFELD

NIRRT D 1,4- VA 5 2 OIREDRDL

e e Hh A Pekmomneo IREE
FERE (m) (ug/L)
A Kk b T R HLAR -180 <0.02
BADET 0 0.22
AN 5 0.02
i i 300 0.06
7T ATy o B RESE A -5 0.16
PBADET 0 0.15
A 95 0.14
TIAF v B RIESE iR -10 <0.02
PBADET 0 0.07
T A 110 <0.02
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FKALER iR -70 0.20
PAKDET 0 0.14
i 230 1.20
KA i 1 -410 0.11
i 2 -410 0.07
PBADET 0 1.30
i L 410 0.12
B 7Kk b7 T3 iR -180 4.6
PADET 0 —
TASIN 200 1.8
I 360 1.5
i 15 P B bk i HL s 2 i iR -50 0.78
PADET 0 0.24
TR 790 0.67
0% FH A A L e i — -
PADET 0 0.52
T i L — -
Z DAt b HR -5 0.57
BADET 0 0.10
T 445 0.56
KA i -90 0.08
PAPDET 0 0.32
e i 180 0.26
D kit = B B S i -240 0.91
PAPDET 0 1.3
e i 2170 1.1
kit R -5 0.47
PBADET 0 0.92
A 95 0.44
kit A -810 0.88
PBADET 0 1.2
T AL 550 0.83
Z D R - -
BADET 0 0.87
i i 255 0.89
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TKALERS iR -10 0.25
PAKDET 0 0.94
i 350 0.76
KA iR -150 1.5
PBARET 0 0.83
i 130 1.0
N 7k RS i B S iR -10 0.07
PBARET 0 0.26
T 260 0.44
b RUE iR -5 0.02
PADET 0 0.38
I 215 0.03
KA i -10 1.5
PADET 0 1.8
TR 470 1.2
TKALERY bR -10 <0.02
PADET 0 0.38
T 1510 0.03
T A 1510 0.03

HIB SRR 13 AR EEH A B AR SRR A s (BREEE)

10. HEKPHFIZB TR RES

(1) REBEICKIAEHER

Wk 20 4F FEICBRBEAE 3 FE4HE L 72 1,4- AV > O PEHR LI B9~ 2 SERERR A (51 F2E5T)
DFERZ LLTITR T,

BAKE, JFRANE UTHFEES D O ASHKECUT T AE~PER 3 5 Fa1 HEH 0T, X
TR ) &L, 1 HEFRHTD 1EFTE L, ok, BEiRE L TOHR 1,4 VA FH
AL LT D AT, BEEYE L TR S LA RTOBEIRF ) HEELL 72,

17




#< 10-

1. 1,4-U A% o OFEGRIPEHIRN CFARk 20 425

LR

PESEAMSYIE PRTR#t 5 i Pk it LSBT ARG S
S N AR i Ro | A3k Ik
N || R e A Lok | ~oBR | vy | e | o
(kg/4F) (kg/4F) (mg/L) (mg/L)
1 |#kAE T3 b A s 3 300 0 28,378 0.019
2 |[M#MET (b B 3 3,400 0 29,283 0.19
3 [MkiE b e s 3 190 0 19,379 0.038
4 (b1 bR AR i 3 0 0 40,178 0.012
5 [T BraCrh A - 6 pR UL} A BRI 3 0 35 329 €0.005
6 (b1 S A - 5 BRI 1,400 0 334 1.5
7 (eI BRI - & et A BRI 3 0 0 428 0.52
8 (b I3 TIAT 1,600 0 2,712,329 0.005
9 [bET¥ ZOMOFREAL S T3R5 s ¥ 0 0 44 <€0.005
10 b1 ZOROF AL T3R5 s 1,700 0 288 <0.005
11 [T T OO AL T T30 5 it 3 0 0 19 44
12 [{bETE Z DDA TR R 490 0 965 0.026
13 |1 Z OO AL TR 5 s 0 0 480 0.033
14 |12 T OO AL T T30 5 s 3 0 0 342 <0.005
15 [{bET¥ Z DO TR RS 0 2,700 123 0.14
16 |13 ZOMOA S TR s 45,000 0 895 30
17 |12 T OO AL T T30 5 s 3 0 0 110 0.006
18 [k ET ¥ TS PRI RIS S (AT A, B RDERIZBR) 0 7 192 0.74
19 |13 J2 3 i SR et 0 3,000 0.1 0.019
20 (LT EﬁeuuﬁsﬁeiL% 6,400 0 4 8
21 (b1 0 0 27 €0.005
22 (LT 0 0 — <0.005
23 (LI J22 i SR R e 0 0 800 0.019
24 LT e S 0 0 253 0.45
25 |2 LRSS [T TR T3 0 0 3,140 <€0.005
26 |G s Z OO R F LI 0 0 100 0.005
27 |&Jm il Z OO R F LR 0 0 — 550
28 | @Jm B R DM D4 JE K PR 0 0 69 0.033
29 |@jm i (AR Sty g WA R VR e 0 0 33 0.012
30 | eimaR R - 0 0 351 <0.005
31 (kT3 B A - 6 B UL} - A BRI 3 0 0 2,800 <€0.005
32 b1 Bl ARG 0 0 1 0.34
33 LT3 T OO ALY T30 5 s 3 0 0 — <€0.005
34 b ET3E ZOMOF AL T3R5 s 0 0 296 0.032
35 b O DOH AL TR s ¥ 12 0 6 <€0.005
36 [{LE1 % T OO AL T3 5 s 3 52 0 — <0.005
37 (b ET 3 OO AL T 3R s 0 9,000 451 1200
38 [k RS 3 0 0 0.2 <€0.005
39 [T TR ¥ 0 0 0 190000
40 LT3 [ S i SRR e B 8 0 1 <0.005
41 [bI3E 7 3 i SR ARt 3 0 0 433 <€0.005
42 [bET J22 JE  SRL h 0 0 342 0.011
43 (LT 5% 3 R e 3 23 0 189 1.5
44 [bI3E %ﬁbi{%ﬂﬁzL;& 0 0 2 <€0.005
45 [bETE CIF - Al 0 0 — <€0.005
46 (LT oy EE R Ml T3 s 3 0 0 - 0.044
47 [T AL FEE IR ME 5 TSR R 3 0 0 5 <€0.005
48 |4 g ik Vil o 3 (G LR T AR 0 0 - 0.044
49 |@Jm iR E OO R F H IR 0 0 87 <0.005
50 | kb RS  [RE RS R 0 0 — €0.005
51 |E5bEMar s [ R R VL — 2 0 0 <0.005
FL 8K 7 U ZPRAIE TR 20 4R KIS WA KL %Tﬁﬁtu“jmﬂpﬁﬁﬁ ) (BREEA . 2009)
IR T, A AR B E 5K ONER 18 4R PRIR R T —Z IS &, 1,44 F Yoo
BEHENZWEE X BN D 51 FEGEZR L L TEINT,
2. TREEOMTRER] O TAFLMAKBEFE~OYEHTAT 5B, No.5~7, 11, 14, 15, 18, 21, 28, 32,
34, 37, 41, 42, 44, 48, 50, 51 (X F/KEICHAKEND,
3. 1ABZVHAR (m¥/R) 13, T_COREGIEMPEH A 365 A BB & iR,
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1, 4= XY OPKRORESHTHERD . A EIRE (0. 5mg/L (BREEEED 10 f5E
(ZHHY) ZfiH) ThHolHELOFMIIE 10-20LB80 THD,

£ 10-2. 1,4~V A X W OPEKDOIRESHTHRE RN 0. bmg/L &8 2 7= F 355 O

TR Dok | IE A BRR
No. | PRy KIS OET Vs AR L . RSOk
° o 485 @/ A) (me/L) w - S
e I TR CHERL ., BEIHEIEN LU TR,
6 | ?;ﬂgjz Gl 334 15 LS DY A LI (TL . - T PG IR AR
BRI Vo TG (T 36T H R DI A L) (B,
e A TR LT 5T, SEERECOMT.
TS T 428 052 |BEEOELALIZIEIICBAT,
AR HEA TR P TR LB, T AGE R,
BRI 54 7\ 3%, T TR X
0 s [t s o " 0. BRI e 18 X T,
L e TN RIS b0) 1R | T AGHIZHE
i,
A TARC, BAILLCHEFIL , BER R LRI, R 0
N Pl BERILER,
6 [fprg  [SLOHIMEETRRER] g 30 S BIRE0— 5 L HR VeV K DSHEA LB BAT L ch - B
I A AL A B M VLD B AL T
JINZHEK,
Bk S 962 A T FI RS0 T 00 B el
s e [pEEEARER A, o o e,
FLE | akpEAaR) : PEAIOBE TR OV AICE E15 TTREEDY, Bk XL
BT T AGHIZHEH,
. . TP, T RS TR B R T
20 EFTR | EREFRRNE 4 5 DR, — B0 FERepELCHR,
PR A S0,
o |pere  |[totommETEman o0y |EEED BRI, KRR, T
- b TRALERL T AR (AP, LR SO HEKIC 0021512
AREID),
R I BRI R PRI, — bR,
2 5 S AL 5 i
8 |fePTR ERRRRRER 189 L5 BRI TP TP TR - BEAR TR 11,
EroL £10-1 055, HEKFORESHRERN BN EREE (0.5mg/L ZHB27-b0D) ThHol- 8 FHE

Lakxtgel Uiz,
2. KW No. | 1%, # 10-1 xS T 2,
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1,4- VA% OPEHEREFHAIC DU TR 20 BT 5 M L7 51 FE450 5 B ki
R TR SN 12 FEHITIN A, 8 1 EYKEHSEEMEZE R ICB T2 ZE0OEM %
BEEz. —MREIEmAREER (1R . TAGEKROIEMR (3 %8, K% - B
RS (2F3EY) 200 27T FELZXIRICTHIKERRHELZ FEM L. (& 10-3),

7 10-3. 1,4- AT OFEZELGRIPEARRGL CFARk 21 A )

PRTR# & {if (H20) HkE H2UREEDHTHER H20REEDHTHER
EXPHE EXMESE ANk TKE ANEFKEE AEFAKEE
ADHHE | ~OHHE | (m*/B) ALFRR] ~OHEHAT ~OHEHAT
(ke/4E) (ke/ ) (mg/L) (mg/L)
eI REEHRNEE (BHA, GRRRIERO 0 7 218 0.047 0.062 0.74
eI EERREMER 12,000 0 5,283 100 14 8
EFEIE  ([TOMOFREPIXRMIAMESR 0 400 337 200 160 0.14
eI EEMREMEE 28 0 361 120 0.17 15
eI RA DY - EREN - ARENESR 1,600 0 500 920 70 15
LT RA DY - EREN - ARENESR 0 100 200 0.88 0.12 0.52
LI ZOMOAMLFIXRNRAIESR 0 18,000 5,000 4600 250 1200
LI ZTOMOAMILFIXRRNRARESR 0 0 1 150 94 44
eI EXRREREE 0 0 345 0.026 0.016 0.45
eI EXRFEEIER 0 0 2 0.17 0.25 -
E2I%E |[FIRFyIBESE 36 0 4,426 — 0.008 -
eI AlITA-BREFIBESR - - 19,260 0.64 0.24 -
eI RA DY - EREN - ARENESR 0 0 3,009 <0.005 0.49 <0.005
eI ZOMOAMIEFTERRWIER - - 10800 0.081 <0.005 -
eI ARTLMEE 1,100 0 1,773 <0.005 <0.005 -
eI AR hREMRER 190 0 17,801 12 0.019 -
L2IR  |TSRFVOMER 2,700 0 16,984 840 021 _
TR EFEHREE 870 0 ’ 96
MAETE P RER 3,500 0 31,765 290 0.31 0.19
TR e g% 170 0 91,564 57 0.52 0.019
%#Jéﬁf& ZOMORE- Bl - - Al 3300 72 -
H—ERE (CHuHZE - - 120 <0.005 0013 -
KiEE TRERBERAMEREEEE - - 82,338 <0.005 <0.005 -
KiEE TRERBERAMEFEEE - - 120,283  .083~0.2 0.069~0.092 -
KB TRERBERMERFEEE - - 52,791 52,28 35,14 -
<g§§§§@> KE - - 435 - 0017 -
$m'§§mﬁ YRGS - - 370 <0.005 <0.005 -

H = ROV HoKE (m¥R) (F, FHOKEZERBRE A BEFR)
B (BE=R) DA FEESICRBWTL, 365 BB AT ICH .,
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(2) EAEEDHKLERERH > DHEKERE

FH R OVF AR 2 B 0D 1, 4= A 5 o OHEHIEEE IOV T, BT THR 1040
DEBVEHINTND, BETIE, HEIIRNOEOHLEFLAE D D DR AKBEIZ DU
THELTEY, 1:ET46 wg/L (0.046mg/L) ThH-o7= Vs, ZOfh 9 EHIMA 1 ue
/L (0.001mg/L) ? T -7z,

# 10-4. E£AEEOHARNI R ) S DK E
#3 THROESSOMAKPOI 4450 BE

. i 8
5 mEw | Ak | AR BE Kol
(m3/ dav) ; {ugiL)
BRI
PR 1996 $i5HE4 | BOO, 1,100 10 0.8—46
FACHLERIE A 1996 200,000 5 31.6-97
19992000 fﬁﬁgﬁq 230,000 | 4 | 2.4—150
FaALERLS B 1996 i & 300,000 5 1.7-30
FA LR C 1996 70,000 5 1.0-58
J;FEJf-I“’
FARMEEE a | 1999-2000 - - 2 1.2
FARMLERE b | 1999-2000 - - 2 2.6, 2.8
o AL ERIg ¢ 1999-2000 — = 2 0.7, 0.9
FACHLERR d | 1999-2000 - - 3 5.0-10
FACLERiE ¢ | 1999-2000 - - 3 1.6-4.2
FARMERR I | 1999-2000 - - 3 2.3-4.4
Fok LB ¢ | 1999-2000 - - 3 1.0-1.4
o
EMNAFETHRS 2005 - - 14 0.4-3.1
AfNAR4BE 2005 - - - 0.3-50
KRlAESES 2005 — = 1] 0.3-41
o™
FacsLEdi D | 19992000 EFEHEK B0, 000 1 0.3
FRMEER E | 1999-2000 [ s£iEdeA 1| 200,000 7 0.1-0.8
FAHLERS F | 1999-2000 | - ¥EATEERS | 600,000 1 4.4

k™ = Y s TiER
HEL - D1, 4= A XV N X DKEBRBEF Y O FHE L fE R — M7 B e B oIz B L C — i sE
MENBRER T 2 —WFtE 295 BE
2)Distribution of 1, 4-dioxane in relation to possible sources in the water environment Akemi
Abe The Science of Total Environment 227 (1999) 41-47
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(8) TAKUEBFIZEITHRAK, BRKFD 1, 4-OAFH UREE
PRTRTFAKIZ L4-UAFH U Z2HLTND EHRESNTWBEEEFTOKEZIT AN
TV D FARMLERE K OV 2L LIS D F K ALERSG O FEAIK . B /K DI EE 23 10-5 (127,

72 10-5. 1,4-2 A5 o OPEH &R K OV R AR QUEREG i A Ot i e

R il

B B (ke/ ) B %

o 0~10

O  10~100 O etll]

O  100~1000

O 1000~10000 L

O 10000~ O TRE

Yaringren

6 AT

PRTR F/KEHHOFZEL OPRZZ T AN T D TRAEY;  (mg/l)
KA ER AKX K PR 1
A 2.8~5.2 1.4~35 ARy M TV
B 0.062~0.60 0.28~0.37 ;;j:;ij;z;/y
¢ 0.083~0.21 0.069~0.092 ARy N TV s
D 0.013 0.012 ARy M TV
E <0.005 <0.005 AUy N TV
F <0.005 <0.005 AUy T YT
OO FEGOHAKEZ T AN TN D TS (mg/l)
TKALERS AKX Tk BRI 1
<0.005 <0.005 1 Sy MY
e T I R i et
(i ]

TAK (72/88 F335) . ik (76/88 H3Es) 13 7E BIRAAIM T > 72,

HL DK 19 4252 PRTR T — 2 | (BREEAE) IZHESWTHERK
DRk 21 4 EE KBTS AR E R DGHA ) (BREEE) . 1B 5@ i~ LD & 1Rk

22




(4) FANKAIZEEND 1, &-OF XY U OREFTENRXIZDONT

VR 17 AR OBRBEIE A T DI EBR L KBS RZ b LICHAMEZRE L,
SO EI SN DWW TFIT A2 FhE L TV D, EORER., Bl IXZE)IARF~D 728
WL, ZENKBEE S 2 — EZE-GKBEE 2 —REDTKAHEETHY, A
i DR & D IRV 8 - T2 DI BN7Z2 EDSRTH » 72,

* 10-6. )l ~OHuR A &EHE (ZE/IKR)

O Tk O
(BA7 : kg/day)

F1EAE 0.84 | 0.25
FE2EAE : 0.8: I | I 0.27
E3mAE oi.s | 0.18
FAEAE o.sis | 0.27

0% 20% 40% 60% 80% 100%

L« SERE 1T SRR E T L OREEL - B LD T2 OUIRBYREAFAT LA A (BREEE) AR L0 1Bk
(5) 0t

BHSCEGRHAIC X 2 1, 4= F W OPK LR O S5 5 Lt RT3 10-7 D
LBV THD,
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# 10-7. L4V A XV KA EFI% O FELNIEESHAER (CCEEE)

FESEM /M Pk & TR BE Sy AT S
7 NH
No. BESeth 535 P N T T T
e (mg/L) (mg/L) (%)
P 0.140 0.150 -7
B iR 200 0.220 0.350 -59 @
2 |HkiMET3E FERGRCE 0.150 @)
J— 0.100
3 b1 400 0,520 ©)
4 MbTE 8,000 0.0003 0.0002 33 )
s 0.170
5 b 0.067 ©)
6 [T 250 4.020 ®
R 0.0004~
7 b1 1,200 0.0011 ®
8 [bET 3 Z D DB T B R G 3 0.100 ®
9 [T GEBOCM BHLE @
10 fb¥T3 DDA AL T ERL G RE % 0.0002 ®
11 b1 ZOMOA AT TR RS ©
12 X hkar 2Ll 700 0.0016 0.0018 -13 ©)
13 |ES b Bl 500 0.0015 ©)
14 | BB HL s 90 0.0011 0.0012 -9 ©)
15 |FE XU kar HL s 3 20 11.000 ©)
16 |FE XUk ar HL i3 DM OTE T ik 3 0.002 ®
17 |FER s H s WRT— 7 R T A A 0.0015 ®
18 |FEX U hhar HiE 3 R R g B 0.0012 @)
19 | Hars H Mkam HL A 3 50 0.0037 ©)
20 |tk FH p b A HL A 3 350 <0.0001 0.0007 <-600 ©)
21 |HGs g es RS | BB - B S A 3 0.004 @
22 |Ws B pEs RS | BB S - B e S G 2 0.0007 ®
23 |4 130 0.0002 ©)
24 |48 B 3 0.0044 0.0037 16 ©)
25 |4 )@ 2 & R BT 3 0.0002 ®
26 [KiEZE T KE B A R PR 60,000 0.0004 0.0003 25 ©)
27 |KiEZ I 7K AU i 5 e R PR 600,000 0.0025 0.0044 -76 ©)
AR ESTEES K AR R PR 230,000 0.0500 0.0430 14 ©)
PR ESTEES T KT VBT B R R PR S 200,000 0.0004 0.0005 -33 ©)
30 | T 7 AL B A A A P 200,000 0‘8003967” ®
31 |kitige K AL G AR B 300,000 Qﬁg; ®
30 |k TR AL A R 3 70,000 o ®
33 [ AR AL A P S “?ﬁ; o)
s N s 0.00063~ | 0.00150~ | -202~
B v L U ek et /: .
RYSV/SEES K AL ET i S R 0.00130 0.00150 {5 @
e T 0.00023~ | 0.00052~ | -143~
LB 28 e
RMP/SEES KB AL e R ME R B3 0.00049 0.00064 a1 @
. . ., N 0.00029~ | 0.00075~ | -159~
L o fi L b
RV STEES ¥ 7K T AL 53 R A R 3 0.00077 0.00088 Y @
A 0.0008~
37 |(BBEALEAE) 1,100 0.0460 ®
A 0.0008~
38 (B pFE{LrE) 800 0.0011 ©

Hih o O 11, 4-UF %Y 2 KO mEEA O F R b OPHER ] (EF] - &Ef, 2001) (A& HE

7K 1 43 (12) : 1046-1052)
@ KEIZR T 2 FWE OEME, 28 R OMRBIKIC BT 2P0l 3 (BAR SRRk 12 4
)1 (Efl, 2000)
® IDistribution of 1,4-dioxane in relation to possible sources in the water environment ]
(Abe A, 1999) (the Science of the Total Environment : 227:41-47)
@ TEEMY R 7 FHIEL U —X 2 1, 4-UA X% (hfift, 2005)
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11, NEBEAMICET KR

1,4-2 A F W U OPEAKMLERIL, TR D —MRIAT O TV DR b, BELED X5 72
B LFZHEESC, IETEBIRIED £ 5 R AEWLIRIZ L ARENEEEE SN Tnb, 207k
D KVEMDD, B A NRLEEMR OB N EICLELE X Hiv, #filxiX, NEDO (&
BWTIE, RERR LB L AV ELAGDEDL Z LICRY, 1,4 VA omEghE
IFRAER L | B X — (L&D v AT AORERIZ T =R A D ST\ 5,

SRR I TR DI 1,4-2 A %4 0 2GR ORBREN & 2 OMEE 4R 11-1 [TRT,

TEMIGIRIC L D AEMAEE L, WA, T EorBk, BEEIRE e & O BB 15Tl 1,4-
THA XY OBREDFITRD e, IEERTE BRAEDRITHE D @ ey, ERIC
DAL F L — MANT L DWEBRE BBREZRITR D bz,

— . AV AL DI 1,4- VA F Y U ORBEN R DB HER TE TV 5, iR LAKSE &8k
EOFR ST = N ABRITBEEMR K Z R L TEWRERERPE LTV D, IEME
IRFEN W) 2 (528 ST BRI IR & MR UK TEWBRERDPHERE SN TN D, F
7o, BB O—fE CUREELZEATIUX, 1,4V A RETHENTED,

U bEDXHiT, 1,44 FH o OREICK L THEMZRGIESE LTE, MARBIEIER 2 £
DHE (A LR, 7 = v R IAR) | ATENER . HRBEEESRT B DS, REEEHIT,
FRED 144X U EFKENRE LTVDHEORERED TIGHEKENRE LIZHD
IR S o T2,

2B CKEBRERHER TII M TKED 1,4-D4 T U ALHEERE £ LT D (F11-2),
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#11-1. PR B & = o2 (1,4-FF )

HeAk AL Ji P 1 P R 451
BRELAiT
D A I/ N SR G b VAN IR (N () B D L4-AF Vo nETedAk (0.0003mg/L
us:l DILFER S &£ | R ST ~0.001mg/l) A3 AT 2 K m K
CEEpzdic| Wb, =72 W (Y ) OFREFRIT 50%F
L0 ESRATRE | L. ML Echotz, (D)
IR L SR | BB ER S 6 | ALERGRE
T 5, =, A AR 0.5me/L (BEfiFR 4 43) |
BAY AR 1.0mg/L (Bt 40 43)
N ER T, I KRR TR OK IS
0.004mg/LL 725 X912 1,4-VFFH
BEWMU, A PR Ehi T 5 & REg
I 10~30% ChH -7z, (D)
RLER SR
A AR 0.5me/L (BEfREFRIAE) |
BAY UIHEAR 1.0mg/L (B2l ASEH)
FERERBLCIRIRE (5mg/L) 1281 56k
FHRIL 60%LL T @i EQ00mg/INZFB 1T
LERERIT 40%LL T ThH 72, (@)
BLBRSEAE « A A 15mg/L (BEfiliky
[ 120 43)
MR | KT ORS%E | 1,4- 2 4 F FERLKIZ 1,4- 2 A%V R 20mg/L &
W TEMWRICHES | ity 725 &0 U SR T k 5 W2s R
HCHARPGER | H &g L D, BrERIT 20~30%RE TH -7, ()
5, (CHHEIE | CIEMERW | IEMEREAR - 1g/L (BEAhIFR 240 43)
FRALEW DR | BFRIME, 1L4-VF Y 2 E ek (0.0051mg/l
FICHHAESNT| £/ WAL FEEE) % Sppm DRy KRIEMER AL, GAC (KL
W5,) 7% O IE M WIGME ) TIEBR B R3S D i o
J % AL BR 5 72o (©)
D2 N TEMEREEAR  Smg/L (Bl R )
2, TGP R AL BR A D PERFAT CITIZ & A EAL

HInv, (@)
IEPEREAE « AR
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PeAk J B i A FRRE 5]
BRE AT
A W % | ISR O W A | b 2 R 3 FEFEWIZ KA 1 FHAER L CE 724
PER AE & IEPE R ICAT | @V, BRI TEMER & T2 Bl N U S B aR C | BE
HLEWMAEMD | 55 W1k EMRHAKD 1,4 F X4 L BE L
A& oy feikae | &R+ 100mg/L & U723 EO 4 fiE 1% 69% %R
OMEAERIC X | 2720, &k L7, (®)
DEREM E R | IRALE KD TEVERRBEAE: « R (Befiisf] - 24h)
bR, HLEREDLT 1,4~V A4 %% % (0.0008mg/L) & ek
e LAY BHR K &2 VT2 BN ERR Tix, 24
KT 90% LA EDBRERNE LN,
(®)
TEPEIR PR« K9 50 g /L ($EfiiRsfH] : 24 h)
T 5 | B IR E AR | ) < — W L,4- VA XY 25T (0.003mg/L FEE)
e THWMAEMBED | IZHEH S TAKALERS COFIERE R TIL, 48 KT
REtHREIC L0, | DB L T BREFRIL 85%RETH -T2, (D)
A 2Btk | H523, BrE | FHENFERR : 22h
[ONGIE|4 RKixgbF
i < 7R,
JEALEE | BB R | R £ R =R NRUF R — )V OENFERZEMEICT 1,4
WEHE DR 2 72 | @R, mEE CAX VU EET (76.7mg/L) W&
YA ZOARHW | 7o L PR i RGBT AT 5 L 90% FEE DR E
TR ToHE-BRE | DSILEE, FRFEoT, (®)
N
A Hild - T ATy | TR R VEM B WA, ML LorRE, BEEEILIRALEL I3
fVeAte LT licx LTlE FEAEBRETE 2V (O)
LSRR | Ak 2h A | FESRME . A
(SR e, | IRV, BEE KGR LR R, 1,4- V4%
% by | EBE EY vaEETr (~0.2mg/L) JFUKZ G —
3 ICRIEE 7 S LIRS U7 AR ORI BRERIT 1.2%F
i LB LR EThotz, ()
%, G
e SR UL | BESEVLEE  BEEEA
BALER Ik BB E

P KRS HT
TR R 2=,

27




PeAkAL | JEE I TR S5

HHAi

T O i | BRAL : BRALA] GE | R AL Bk R B85/ NI SRR i & I BEFEMIR HH K
(Bafb, | MRILKSE, %) | L #kz2 v (1,4- VA XY RERY) 26 RITTzv}

W A& 7 | Ie EERAWTS | 7272/ bET ViEEERT D ERERIT 9% THo T,

&) i3 %71k,

WA V- METE &
fEA L TAKRF D
15 W % WA b
%,

O BR R R
MBS
7o, SEAIE
S R
2, FAETER
BENZ,
V- MR E IR
B 2% 20 R 23
EAAN

(®)

AR ARH
HKET 1,4 VAX VU E2E0FEK (~
0.00002mg/L) ZHEFMEE L 7=73, BRERD
RITR N oTz, (@)

B - KB
1,4-VAF % &2 E T (0.0006mg/L) HEK
Y CREE L — %V MRS TR
EAToT2& A, BREFRIT 16%I21EE -
7o (@)

B2 RN

Hg

- DB - NERIE OB & 158 2008 KEMRIL ) (AEPIEOE LB WEEZAER)

s MEFOEOYI D 2 7 G- )

CMNZATEIEN B RTAMG £ 7 E AR HA)

CTEEY R 7 ET Y —X 2 1,4-UAF V| (NEDO HffiBRssEAs,. PEMRIHMELEWE ) A 7 & BT

Jot B —)

- DKEEEORE LICRIT 2 REHIE (Pl 16 4 4 H EAREEHRS -

MEAER) )

ATRERBEAGER 2 - KEE

c [1,4-P A XV OKETOERERK OEE EKLBLCB T A% 0T (B - i, 2004, KiE

2MEEk 73(4) : 2-10 (D)

c M 4-VA X o EGHYKROAY A (BRI, 2005, L2 & T3 79(9):408-414)

@)

CIVEMRICE D 1,4 DA FF U mE] UAE - . 20005, )1 REIESAEIZCE o ¥ —FTd 4:188-190)

®)

s M1 4- VA XY B L ORETEEAR O EETT D OPEH R

43(12):1046-1052) (@)

(FE=] - 2285, 2001, FK & HEAK

- [BESEM NI MR KIS/ SN AMEBEBLFME D R 750 1,4-UF XV o Y omEner ) (7

Arfi, 1999, HAK L BEK) (®)

- 11,4- VA% OAY R (Z4F53E, 2009, F)IREREAEE % —Frl) (®)
< 11,4- VX O FKMBEIGICE T DBRERICONVT) B RIG. 2005, KBEEEZSEH) (D)

- TESHHEC X2 U ¥ B R HROmRAE] (

AW, 2004, FFLETE) (®)

- IDISTRIBUTION OF 1,4-DIOXANE IN RELATION TO POSSIBLE SOURCES IN THE WATER

ENVIRONMENT| (225812

. 1999, Science of the Total Environment) (©)

« DRERIFNZKEARTRFR T ONENAKRRIZEIT D 1,47 # LUV OFERERA ] (R, 2006, BEiLY) ()

s 1, 4-DF XYL OF Y BT IT H2E8)) (F EA,

2001, AR (@)

28




# 11-2 Treatment Technology for 1, 4-dioxane

Exhibit 7: Summary of Full- and Pilot-Scale Treatment Projects for Dioxane in Groundwater

Initial Final
Contaminant Contaminant
Concentration Concentration Period of Cleanup Goal Operating
Site Wame, Location (pE.'I._‘Jl (nzL)! Scale Technology Operation (gL} Farameter(s) Source
Advanced Oxidation Processes (ADF) (Ex Sim)
WP 68, McClellan 641 16.5 (zamplez F UV-hydrogen Cictober 6.1 (EPA tap HA Zzhaneh 2004
AFB, Sacramento, (zamples collected in peroxide 2003 to date | water FRIZ)
CA collected in Septemnber 2004) unknown
September 2004)
= §.1 (samples
collected after
September 2004)
Gloncester Landfill, HA HA F UV-hydrogen 1092 to HNA Addition of acid to Ludwig 1987
Omtario, Canada peroxide [resent reduce pH; passing
groundwater through
series of UV lamps in
presence of hydrogen
peroxide; additon of
caustic to incraase
pPH
Charles George HA 7 F UV-hydrogen HA HA NA USACE 2004
Landfll, peroxide
Tymgsborough, MA
Pall-Gelman 3,000 to 4,000 ND to 10 F N -hydrogen HA HA Addition of acid to GPAC 2043
Sriences, Ann Arbor, peroxide lower pH; injection
MI with 50 percent
hydrogen peroxide
solution; passing
eroundwater through
series of UV lamps;
addition of caustic to
increaze pH
Confidential Site, 02 22 Pilot | HiPOx (ozoae + Tuly to 3 9.4 ppm ozone; 142 Bowman and
South E]l Monte, CA bydrogen peroxide) | August 1993 ppm hydrogen others 2003;
pre-trearment for peroxide; 1B-reactor | GRAC 2043
3T STipping system
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Exhibit 7: Summary of Full- and Pilot-Seale Treatment Projects for 1,4-Disxane in Groundwater {continned)

Initial Final
Contaminant Contaminant
Concentration Concentration FPeriod of Cleanup Goal Operating
Site Name, Location gLyt {ngL)® Scale Technology Operation {mg/L) Parameter(s) Sonrce
4.6 0.85 F HiP(Ox (ozone + Amgmst 2000 | <3 3.1 ppm ozone; §.9
bydrogen peroxide) | to ppm hydrogen
pre-treatment for September peroxide; 3-Teactor
air strpping 2004 system (pre-treatment
step for GAC
reatrmsant)
Confidential Site, 610 9.5 Pilot | HiPOx (ozone + Amgnst 2000 | <3 A Bowman and
City of Industry, CA hydrogen peroxids) | to Jammary others 2003;
pre-raarment for 2001 GRAC 2003; APT
AT STpping 2005a
320 095 Full | HiP(Or (ozone + Febmary <3 T gpm at starbop;
hydrogen peroxids) | 2001 to eventually reduced to
posi-treament for present 50 gpm
air stripping
Middlefield-Ellis- 15 =094 Full | HiFOx (ozone + December 5 (statatory 50 gpm Boarer and Milne
Whisman Superfund hydrogen peroxids) | 2003 w discharge limit) pLIE
Site, Mountain View, present
A
Confidential Site, 200 <6 Full | HiPOx {ozone + April 2003 <G 20 gpm APT 2005k
Pacific Morthwest hydrogen peroxids) | to presemt
post- raaiment for
carbon and air
Smpping
Confidential Site, 170 -3 Pilo HiPCOrx (ozone + Tammary <3 10 ppm APT 2005c
Orangze County, CA hydrozen peroxide) | 2004
Full HiPOx (ozone + March 2004
bydrogen peroxids) | to present
pre-traatment for
zAC
GAC Adsorption
SLAC, Menlo Park, 7.300 HNA Full | GAC HA HNA MA GEAC 2003
CA (Former
Underground Storage
Tank Area)
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Exlubit 7: Summnary of Full- and Pilot-Scale Treatment Projects for 1.4-Dioxane in Groundwater (continned)

Initial Final

Contaminant Contaminant

Concentration Concentration FPeriod of Cleanup Goal Operating
Site Name, Location gLy {mgL)? Scale Technology Qperation {mg/L) Parameter(s) Sonrce
Bivremediation
Lowry Landfill 5,000 to 12 000 =200 Pilot | Bioremediation HA HNA MA GEAC 2003
Superfund Site, NA NA F (fxed flm
Aurora, OO0 bioreactor nsing

Ealdoes media)
INodes:

' Based en available data, initia] and final comtaminant concentrations for projects with meatment trains may be for the entire wain or for technalogies within the train that wers intended to treat
dioxane

A = Not available in information reviewad

WD = Mondatect

gpm = Gallons per mimite

ppm: = Parts per million

31



728 ZEENKFZR O T ARG it ATk U CEEHE S 7z 1,4- VA4 X3 AR D4
SCHRClE, BB ORIRAK TR O 1,404 X5 U EHREIIHRAKEREETHY |
1,4~V A%V L FAERS OVEPETBIRIEIC X DA CIlIF & A E ARSI L T
WRWNWEDMEND D,

7 11-3. ZE)IKFR DO T ARG it AR R D 1,4-2 4 %% 2 OFRHER L

IFR A 1,4- A4 s 1,4-CA %V AR
| (X103m3/H) (mg/L) (g/H)
| WA Wi WA W
2z
¥ | Ty i ST i STHy | GPE | Ty | 4P | E
0.0017 0.00177 273 234
A 156 | 131 | " i0gg | 0-00216 | oo | 0.00205 | T C.o | 337 | oo | 269
0.0007 0.0004 50 28
B 69 69 | ) 01ay | ©0-00108 | " T q | 0.00101 | 7T o 75| "3 69
0.0006 0.00059 28 28
C 51 47| ") o0101 | 0-00078 | T igo | 0-00068 | 7T 40 | 77 oq 31
0.0004 0.0005 21 26
D 59 59 | 5000 | 0-00052 | T ne | 0.00055 | 7T 31| 4 32
0.001 0.0011 186 201
E 202 | 185 | ) i019g | 000115 | TN o | 0.00118 | TTol o | 230 | T .| 216
0.0002 0.0002 18 17
F 91 90 | "5 o005 | 0-00031 | TS0, | 0:0008 | 77 . 28| ' 4n 28
S - gaApeth. fi R, FrEEm . LS. KOAETF : RS EIX O T A& O]
K 1,4-U A% O, KEREEEAEE, 28, 139-143(2005)
(%) MEOBR Gk - b7 Vv 7FHE)
SRk 20 AEFEDBEEE T & D EREFEICK TS 51 BEH~OL T Y L STHEORERIC &
X, L 4T A OB FEEOBRIZ, £11-4DEEB0 ThHD,
F1l-4. 1,4~V ATV OMBTESOBIR Bk - v 7Y o 7 HHE)
. PEKLIS HEK
B gy | pes AR | ARME | Hokams v | Hokams L
i 27 6 7 3 33 3
FRGE | (54%) (12%) (14%) (6%) (66%) (6%)
I 2N\
(e 40 (80%) 36 (72%)
VE 1. TPRR 20 4R ACEL TG WA L W B e DR R A s 2 ) (BRBRd. 2009) (CHS\ CIERR L7,

2. Bk - vT7 U U UHRER, AFAAKEOKEHERS R K OSERK 18 458 PRIR Ja T — Z 1o S & |
L4-VAF VO HEENR LN EEZ SN D 51 TS (1 EESHT TP HES) REZK) 2%
SBL LCHEmMINT,

32




3. TS| #EEERA L VWD EEENH D720, FIHE OMAFHE 50 FHEL L THKLISM
DOAEFHT 40 FHEL L —H L,
4. TEEEH] o [(EIE)) 1350 BEBICRT 288 %25R7T,

Fo, KL SH Y | & SNTFESICB T DKM TETE 115D LEE0 THD,

F11-5. 1,4V AFH U OYAKNBE FEOBNR BRK - v 7V o 7R

PEARALEE | RESE | L 2 | o Belb | TEMEVSUE | AEWRR | HRSME | TEMERG | IR | &R

Jiik LB | o ot AL SLBR | ALER | WA | ALER | BRBE
L 16 2 4 20 2 16 1 5 1 1 2

(E5) | (48%) | (6%) | (12%) | (61%) | (6%) (48%) (8%) | (15%) | (3%) | (3%) | (6%)

H:l. B1U1-3055, [HoKLEH Y| O 33 FHELETIRLE LT,
2. THEKBE G ZEERA L TWAIEEENDH L0, FHEBORAFHI B FEEL &KLY
v,
3. THEEEH) o [CEE)) 1133 FEBIHT 28827,

12. RBYME~DOEHBOAREMEIZDONT

PR 13 AEBE~ERE 15 4EFE PRTR 7 4+ 0 —7 v 7ii#E)  (BREEE) (FEB~0T7 7
—MlAE) 22 e, LA—UAFFUORBWEL LT, =% ) —AMEFLECBIT S
REEHLRIC, ETATF AT AT M OPEFARRICHEH SN TND &0 ) FEHND O#H
ENRH o7,

33




