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Fig. 5. Effects of river water matrix on NDMA concentration after the ozonation of

MB and DMPD. Ozonation conditions: initial (added) concentration of target -

compounds, 0.05 mM; reaction time, 15 min; pH, 7 (5 mM phosphate-buffered
solution); temperature, 20°C. NDMA concentrations before ozonation in the
absence of target compounds: 4.0 ngL™! for the Yodo river sample and 4.7 ngL™!
for the Tone river sample. NDMA concentrations before ozonation in the presence of
target compounds: 5.1 ng L™ for MB and 59 ngL~" for DMPD in the Yodo river
samples, and 7.3 ng L~? for MB and 36 ng L~ for DMPD in the Tone river samples,

DMPD in Yodo river water, and 5300 ng L~ for MB and 3100 ng L™
for DMPD in Tone river water. In all cases, NDMA concentrations
after ozonation were much higher than those before ozonation.
Also, NDMA concentrations after the ozonation of both river waters
with a target compound added increased compared with those of
ultrapure water. Therefore, it was shown that some compounds
promoting NDMA formation in ozonation from the target com-
pounds were present in river water samples, In addition, it seems
. that thé ameunts of promoting compounds in the Tone river water
samples were higher than those in the Yodo river water samples.
NOj, a type of promoting compounds, was present in water sam-
ples from both rivers although its concentrations in the river water
samples were not high. Also, NDMA concentration after the ozon-
ation of Tone river water with MB added was higher than that with
0.05 mM (0.7 mg L~! as N) NO; added, as shown in Fig, 5, although
NO; concentration of Tone river water itself was 0.06 mg L™ as N,
From these results, it was presumed that there existed compounds
promoting NDMA formation in ozonation other than NOj at least
in the Tone river water samples. -

Next, the value of a transformation factor for NDMA formation
in ozonation of target compound was evaluated. NDMA was de-
tected in river water samples before ozonation, as described above,
NDMA formation was also observed in the ozonation of river water
samples without a target compound added. Thus, Eq. (1) was mod-
ified to Eq. (2) for application to river water samples.

F(%) = 100 {[NDMA] — [NDMA], — ((NDMA] — [NDMA’]O)} @

(Mo

where [NDMA]o (M) is NDMA concentration before the ozonation of
a river water sample with a target compound added, [NDMA’] (M) is
NDMA concentration after the ozonation of a river water sample
without a target compound added, and [NDMA'], (M) is NDMA con-
centration before the ozonation of a river water sample without a
target compound added. The F values of MB in Yodo and Tone river
waters were 2.7 x 1072 and 1.4 x 10~%, respectively. The F values

of DMPD in Yodo and Tone river waters were 7.2 x 1072 and

8.1 x 10~2%, respectively. Therefore, it was shown that the F values
of both MB and DMPD in river waters were higher than the F values
of these compounds in ultrapure water, as shown already.

The effect of the initial concentration of a target compound on
NDMA formation in the ozonation of a river water containing it
was investigated. DMPD was used as a target compound, and its
concentration was set at 0.0005 mM. The Tone river water samples

were used in the experiment. NDMA concentration before the
ozonation of the Tone river water sample with DMPD added was
49ngl-'. Thus, NDMA concentration in the sample with
0.0005 mM DMPD was the similar range to that in the sample
without DMPD, 4.7 ngL~.

NDMA concentration after the ozonation of 0.0005 mM DMPD
added to the Tone river water sample was 52 ng L™}, which was
higher than that after ozonation of the Tone river water sample
without DMPD, 18 ng L™, Thus, it was confirmed that NDMA was
formed by the ozonation of 0.0005 mM DMPD added to the Tone
river water sample although the NDMA formation was lower than
that by the ozonation of 0.05 mM DMPD added to the Tone river
water sample. In the case of the F value, the F values of 0.0005
and 0.05mM DMPD added to the Tone river samples were
9.0 x 1072 and 8.1 x 10~2%, respectively. Therefore, the result of
this study was limited, it was suggested that the F value of DMPD
added to the Tone river water sample was seemingly independent
of the DMPD concentration added.

4. Conclusions

1. NDMA was formed by the ozonation of seven compounds with
N.N-dimethylamino functions at pH 7 with the highest NDMA
formation from DMPD.

2. NDMA concentrations after the ozonation of MB and DMPD
increased with pH in its range of 6-8. NDMA concentration after
MB ozonation at pH 7 decreased by the presence of TBA, a HO-
scavenger. On the other hand, that of DMPD at pH 7 increased
by the presence of TBA. The reason of this discrepancy was con-
sidered that NDMA concentrations after ozonation of target
compounds were difference between the NDMA formation
and its decomposition during ozonation and the significance
of these two reactions might differ depending on the chemical
structure of target compounds and pH even for the same NDMA
Precursor. '

3. NDMA concentrations after the ozonation of MB and DMPD at
pH 7 increased by the presence of NO;. The reason for this
was presumed that NO; acted as a source of nitroso function
of NDMA.

4. NDMA concentrations after the ozonation of MB and DMPD at
pH 7 were not affected by the presence of 0.16 mM (5.3 mg L™*)
H,0,, the concentration employed in this study.

5. When MB and DMPD were added to Yodo river water samples,
NDMA concentrations after their ozonation at pH 7 increased.
The same facts were observed when MB and DMPD were added
to Tone river water.
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BICHT 28] TREOMN A MRS LB
P EREARSE CEERIE ETHRIER N
ABEINODBWHHRO VTP OEMIHEYS LT
WRETHD, LaEREN ST, . &
R R AR, MR, EEFE. MR,

ZER, RER, KRR, FIE, BIEE, 15H
B, RIFE, MR &,

BRKERTS SR, BOKEOA, i,
BKMBERDORANEER LRE SN, EEE
DERKETH 5,

QZFRE | 255 LKEDOEKE, FRIGE2 B

IR, .

ER OB & BB T 5 72012, @F 0K
N2 5 WIBEI DA 2 B U CKIBZBET A L &
i, BRI LCHiskeE N 1 A m/HU L EE
HTOBXKEE CELRIBRETEL LI BEL
72K, MENGH AT, HEED (RENT:
25 N TH B, LEEETFN. I, FHREE
Wi, KEEED) ., BB, BEE - B
WEFTRBRIL, BEE - TEEFRN, T
B N, s, FRREEERIN. A
NEEEN. ZmEABN, EREZEY L, KK
WEIN, BEETMSY A, RILEBIL, LEBEA
HIIL, BREION, HERFTI, EREAR
ML EZRN. RS L5 50K 5%k
DREGKHE (BK) RUkEmGAE k) &7
Ao

Z DMODTE TER L 125350 5 biEEmk,
EIERERRE OF D - 78RBS DR AR %K,
FERI94E 2 ~ 3 B o g A,

2.1.3 REICATIRE

2. 1. 20FIRNNTRIg 042 K EE KB ICBIT S
FE CERRISHEI ~108) OB TR L7
BARER CERAE, 72, 2.1.20F 0o
RGBT BRE (FRIE2~3 A) ORI

ﬁ“ﬁ'fﬁ{m L f:%]\*ﬁo
2.2 piAE

BRR. BEXROSTIE, —HOEEROE
EEBRWT, /13 rux ST U FLYE
EHEN IC/MS/MS) 2BV {iTol, BEE
BROGEZIE, PIEWE IR0, B ER T A
2o BETHRERVTNG0.05,,g/L FEEBIC

DV, =8, 0.1xg/L) Tholzo HHH

EOMEEZR-1NIRT, 33, BHY ISRLE
2, REBROEHEHICA L ZVESRARLCEE
WEZTo /2, KEIX, HER, BETBROME
OFERICAD X910, BEKTT~EHERR

(9)



BEITE H4F (F 883 ) x E W

FH20. 4

-1 IC/MS/MS # FlW-IEE8., BEZROSTEE

1. A& oninz

1) MEOKTHE LARER (MHEEA I 2, K 70Eb Y, KYFL o LEPETEROVWTLY) TR
2) RBRHCREERSH 2568, EOTRAINVEVRRF Y YA (ELBEMT ey ) FAVTHEE, Tl4to
.

BERE0 T R ‘

3)ﬁﬁ#é%n\aﬂm&%ﬁ&1mnm7{w9—(%mﬁﬁﬂaAvwmnm)%mwfﬁﬁo
4) AAT7T 2100 4 g/L DPIEREESES) (M0, BIERE) % 1 /LB LL LI IEML, BRBKTAAT Y 7

2. IC 4&fF

#iE ICS-2000 (Dionex #) AS50 (Dionex )

AT b TonPac AG20 (¢ 2mm) + AS20 (4 2mm)
B OB KOH 10mM (0 min) —80mM {0 -22min)
BRI E 0. 25mL/min

BT ABE 35C

KA N ASRS Uitra (¢ 2mm)

B 60mA

EAE 100 L
3. BRI T LEH

HE HP1100 LC Binary Pump (Agilent $)

BA DT L 0% 7 =T 10%HEEK

KA IS LTHEE 0. 2mL/min
4. MS/MS %t

*E API3200QTRAP (Applied Biosystems %)
4% qbi: BSI (Negative mode)

A%y rE—F MRM

WEA A+ > BERE (83—67) BIEZER (99-83), ®0,-BIEE™ (107--89)

5. BETIR

SEEER 0.054g/L (—HOF— 5 TO.1pg/L), BIEEE 0.054g/L
(5 BB LAED CV I10%KRM. S/N >>10, 77 > 7 il & B/ LI fE.)

LTI 21T o700 KEHROEFEIREIZ. FIR
MFIB B 542 LARBEE KRB OB EDH, IC
12 & o T2 770 REOEREZIERE DBE.
BREEEICL o TiFo 122,

3. PAERRRUEER

3.1 BREEK - #EKkFOERBRER. BIEFREE

=E

s, BVERS O EBERIETH 5B K
UEEW - @IITTROREK, KOV THRE
BT o720 T-2ICTNHEEIKF OEEBE R
BEBREORERER LR T, (—HEEHRY ™ T
#HFE) FRINEBIC oW, B & R,
EEWCEAE L ) B % LR, £ 0T,
LEMNSEE L ) B ERiE, F0 Tt T
BICoE L7, _
FRNTEHOREARDOE A, EER, BIERER
FizE&TOREP oM E N, REHEIE, £
nZh0.7~9,000% U°0.08~1,500 4 g/L. TH >
Too FNENORBREIL, BRTLEEY - &

JIRIBDOBRBAIC LR THEICE N RETH 2,
i, BERY TR X, ThEToESR
bOWEIC L), FURI EFRBIEIEREE., B
FROBER L HRN SN2 BBOEERIFFEL
TBN, 2ORBILILbDEEZLNIZ, TO
LE, FIRINCOWTR A & REIEEILIERE,
BIRFEERTENLNL, 1005 07340 4 g/L TH o 7,
T/, SRORETE, BEFOLELZIT ok -
THBOBEEAR FRIL TR, "I R0l
RIRIREIZ20~30 1 g/L BB, BIERERIBE 210
~0pug/LBETHo7, —F. BEEREOXEL
T TWRWwEEZ LN REBOBE. HRMBE
B, RERBTIEL pg/LBE, £hH ik
Bpug/LBETH o7z, BEEBIEEI. BLER
BMTR0. 1 g/LEE. TS Tl peg/L
RilTHolo TNODBEN, REBICEIT2
HARHROERR, BIERRRE L E X bz,
BEW - ®NROBREKIE, BEBHRTER
AT BANK (&N, BRI, @D, F

(10)



ARBEEE, EARUOKEESER S b T ABTRICBIT A

BITE $4%5 (% 883 B)

1)
HEBRLBEZROGERT L HEER

&R MR, FH, BF, BE

~0.3ug/L OERICH o7 B.4pug/LOEB%
BR&, MBTRAMOBEZ 0L LzL EDFY
BEEIX0. 18 g/L) o HEME FARIC, BELL
WHEAERRO b olz, T, HER. BiE
FBMOBEOWFRIZBWTYS, FURIIFS O
kDS b BERBE CEFROBERORES
ZIT TV EZ S NLEIKBOEE L R
BEThol, Tbb, FIRINEE. BEW - &
N e i, BRBROERR, BEERO®
BREABETHLLEZ LN, TRLEKXD 6
REOBA, EREBIEEIX0.6~180 4 g/L DHiIH
Tholeh, TRKOWATICTERF L LTHEE
BAAERTAEHEISThCwRnI RS,
FHRBENEVRABIIOWTIE, EEEECAY
LNAHERFOBEND LTEEEIE 2 b/,
—75, BT FEERRRE 0. 05~16 4 g/L DEFICH o

F]-2 NI - PRk OEERE OSBIEERREE
EEmEE (pg/L) BIERERE (ug/L)
R4 RN BB s | RiSEY | B | mes | BOEe | B
BEK - Hik
BEM - NS
itk H18 4 25 24,725 0.4" 26" 22,725 0.07 5.4
Tk ALEE A HIS 4 6 6./6 0.6 180% 6.6 0.05 16
FUBR TR :
FRk .
L H18 4-6 88 88,788 0.7 9,000 i 8,88  0.08 3900
B TR HI8 3-5 16 1616 3.0 350 @ 16716  0.54 259 @
FARRLER K H18 5 1 1/1 15 15% 171 0.13 0.13
HEEYK HIS 4-6 2,/2 46 7,000 2/2 1,100 15,000
a) BEMEIRHEEIC B B 1E,
b) EETHER0.1xg/L (ZRBSOBENL0.0548/1),
C) %ﬂiﬁi&{%o .
d) LWBoOREEESHT A0k g/L B,
WL &N, RENBEUCEINO25EHIDOWTH 100000 ¢
Er2iTo7-. BEE., 4RI ORI, # 10000 | s
DREI0.4~26 4 g/L ThHo720 2B T0ug 3 1000 g o P |e xRN
/LEBLZTWEN, ML THpg/L DBRETDH S ol A o ® © IR
> Spalny = y e
) (pg/L EBRERHERE, ERTHRAN 8 G@§:‘° . T
DREE 0L L EOTIREES. 1 ug/L), K T S g
» 3 420 - S S SEr : g . . ]
i 7L\_\ —Fm‘fa'@b&1—]‘< bs Lf\_ﬁ D T?E_i&?b =Y < & % @ 01 X Og h %@ 100 1000 10000
Z0ENEIED SN Dol —F, BIEFEERIL. x ;gxxd.‘t »
2B ORI E N, FOBRBEIX0.07~5.4 g/ * 001 x
LTHotze 1 ug/L 2B, BEHEE BRBBRE (ue/L)
ARLZ1EB (FWBI) Thh, F0LH0.1 HM-1 JEKROERENER & BIERREE OBR

7zo MIERIRIREE DR SIRE & R L T ALK
ROBRREREE L, 9ug/L & FNEEL ho
FeZ bhh, BIEFBROBRE, HEEEICBY
THWLNEFERIC L A2B53Th k& ik
N TCADTRERLEZ BNz, ThHOR
RBP D, TARLEKIT, BFE LTIEEEICRE
WHIT TR WA, BERP~OEFZR, BEE
BROBEBIR L 22 B/ANH B Z EHRENT,
B-14z, FIARNTEIR R OBEY - wIIRROB
BoK - KO E28E O FEEE L BIE TR
BEOBRERT . BAEROEEL RSN 5FIR)
X g BT, IR - B ERRES VT
NLBE, LOHEOHBERS» - 72, HE
BRI A BIEERO (GRIERE IEEBRLL)
A5 FIRRNAN EBELLTB Y, FRNEN DR

(11)



WITE H45 (5 883 B * #H B

& ¥ B ER20. 4

EEROEREZ TR EEZ BN,
=T, FIRINDOZNITH 2 AN OFIBICH
BT5 Y #IBICOWTIE, EREEEIIEDT,
BIEFERLTBRECEUGIERD A NOKEICE
BEEZTWLEEZ LN,

BIEFEER EFEBILIE, X #igicBnTigizl
AR L7HS, YRIBICBWTIE, 1072 ~10"8E
ERELER TV, BEROTEHEICL > TID
HRIZBR2L 2 EDBRO LNz,

3.2 ERKPOERBREE. BERBEE

3.1THRA & 91, FBEFEOBETHRING
BWOKEREHIITIERR, BERBS BN
BETHEEL TV, RETIE, AREEK, IR
K, BRPOERENEE., BEZEBRREEICOWVT,
FARNFE L Z M UADOHIBICF T TT &0,

3.2.1 FRNIFIHRO LKEFEKBERK (R

7K)

FRAKEEK E T HENEOERBFEI, PR
1843 ~4 A (£EI12EKE), FRISHEI ~10
B (FIRNgES42 LAkE) . FRI9E2 B (&F
REHPWERE, 7 OMORE) \1iTo o EE
*$+-3, B2l T,

FIARNRIR D42 EARE R K\ BT 5 ERE,
MBS SEERER ORI O\ CIEBEIRY (SR L7225,
Fno e HUERR. BIEFEILIC, FiRK6R
BOEThHromHE SNk, BEMEIL, HEBRE
1.3~26 p g/, BIEFRERIZ0.09~17ug/L Tho
2o 31Tz, BEFOBELZITTWEWN
FERZEUKL T 5EKIE TR, IEEERRE. &
EEREEIEVEBEThH o105, BER ST
V5 HIE T ICIRE R o T2 By W,
THRTHET 2 &, EEBR. BEEBILICTHR
TIHREMETLTEY, ZhIEFRICIEbD
LEZ LN, HOoDOBRKE T, B
WAL TWAD, BEER{LER2 &, BRI
DWTIRAELREENI R, BEZERICOWTIE
ETREMETLTWAERICH o7 EFEDOHR
FEABORELZRET D L, AFREOFIE
FRIERBRRE SR WEMIR O N zh, T,
BEFZBROBIIEIH T Y EMIR L, LFOM
WEVPBD L7 OB THVIEE & 7% A HEMER
L7720 ThiEEZON,

3.2.2 FRIIFEE O LKERKEEA (BT

7K)

HTFKREFEKE T HEAGOERRAETIZ, T
18 9 ~10FEH L. —HOBABFIZOWTIE,
FR194E 3 BICEIRAE 21T o 100

ERISEIOH ORA T, BEKPOEEZER., A
BRI 39BN F 29K U750k & B
S, B SRR OB EI30. 06~ T8 R TT .
0.44~40p g/LTH Y, BT L VFRIWAK I DK
BCE» o7 (H-2)s WTFhoEKEd, EXR
B, EIEFEMORBER L D THISAE L Twizds,
BEE. BEZEBRIRE SN0 —H %K%
DEKDOHRTH o7z, DL X, BEFERIEED
oo BRI, BRBEEOEP o, BYT -
BEKIEIT, HBRBEEL W22, ERCAL
BT 2 RARITERBE SBEZEROWHORLE
ETbdolz b, BFARERURL TV EHEOMH
2B HEEFRORE L 2T BEK FIRR))
DIEFHB R OBIERERE T, Bk &L I
ol b, FAXKPOERR, BIERRI
BERICIBIDEEZ bR, YT BRI
DWTIE, FRI9E 3 BICHTAEE Lzds, v
NOBELRBETH 572,

—F ., EEREENE D o7 BKD I b, #k
Bk o T, ERMBEOARL (5.4~26ug
/L) BIERREE IEVEE (0.44~0.81ug/
L) B olzo BT HEKEO ERICNET S
BEFROFEKIE, WERBIIIFILALEITNRTEL
THREFBEENEVI L, ZoFBEITERET
HrHrILhb, NOERBREREND 5, #T
K DBESHEDO£WIZ &V BIEEMAETRA &
B SNATMEEES b2 LHERI SNz,

EERE, BEEREEIE D o LEK (T
oW, RIS DML OBRE RS &,
FARN 2 & DOBEREASE VAT, IERTRRE, B
EEBEEIBVERCH o7 (H-3), 2D
X, BIETEREE . FIAR)IS 5 O BEEEAST, 000
mBEICRB L, PEVEEoTwi, L
L. EEERE L. BEREBEEL Y OETE .
FIRRN A & OBEEEAL, 000m T BWTH20 1
gLZBA T, T, BEBEEORSE
(7T7~78 pg/L) &, FURRJI & DPEEEAT6T0m DO Hy

(12)



ﬁ?ﬁ%ﬁﬁ‘ Uy ABTRICBITS

BITE H4F (5 883 %) R BRI R THE B TR MR, FH. B, B

®-3 BKFOEK - TIK - BKDEFRE BIERBEE

WHEBEE (xg/L) BEFRRE (xey/L)
B4 MR BRE | mi | BEHY | BEE | RHS | REES | waw
B ERIK
FAR ) T3,
ik
SE12 EAGE H18 3-4 4 4,4 19% 25% 44 13 17
FIRNGEIR42 L KE
ot %: H18 9 6 6.6 1.6 2.7 6/6 0.09 0.82
HFEI HI8 9-10 19 1919 6.4 26 19719 0.15 15
TR . Hi8 9 19 19719 1.3 16 19719 0.15 2.7
ZEEBHRET (LkE) H19 2 4 4/4 17 18 4/4 5.2 13
oMt (PHOBHRE) H19 3 4 4/4 5.9 23 4/4 1.2 7.8
WK
FURRN Piid2 b AGE :
L H18 9-10 39 29,39 0.06 78° 27,/39 0.44 40
20 (MROFHRE) H19 2 21 21,721 5.6 77 21,721 0.93 32
FURN TR DA
FHK
SE12 EAE HI18 3-4 8 7/8 0.5% 6.0 /8 0.17 0.35
EERBANFAEE (bkE) H18 10 13 10/13 0.08 44 8/13 0.06 2.5%
FERANRAE (ZHARHE) HI8 10 4 3.4 0.16 0.37 2/4 0.09 0.09
ZERBHFEE (LAKE) H19 2 21 19721 0.15 534 17721 0.06 0.38
oMt (BEOBERE) H19 2-3 2 1/2 0.53 0.53 172 2.3 2.3
TR
ESRRHNALT (Ll H18 10 8 6/8 0.46 21 5/8 0.08 0.14
EZRMMNRAE (SHLE) H18 10 16 1416 0.11 6.0 13,716 0.08 1.2
ot (—HiELETOERE) H19 2-3 3 2/3 0.80 15 2/3 0.09 1.2
BB IR - ok
FIRRN 5
gk
£E12EKE (K) H18 3-4 5 5/% 2.3® 75% 5/5 12 189
FIRR NI 842 EAGE
R (TER) H18 9 32 32,32 17 250 3232 4.8 12
T (THk) Hi8 9 7 /7 6.5 35 77 0.23 1.7
EEEE (k) HI8 9 6 6,6 1.8 92 6./6 0.12 0.86
i (k) H18 9-10 22 22,22 18 290 22,722 0.22 14
T (BK) H18 9 17 17./17 10 240 17717 0.23 1.8 .
AFRBMAE (LAE - §K) HI9 2 4 4/4 15 140 4,4 5.5 15
ol (BTOBERZE - &X) H19 3 4 4/4 20 96 4/4 1.2 7.8
HFK
FURR N iiR42 EAGE
L (B ' H18 9-10 5 5/5 62 430 5/5 0.08 24
oMt (LHOBRE - ¥R) H19 3 2 2/2 66 86 2/2 22 23
FUERNEREAS
ik
12 EAE HI18 3-4 7 7.7 2.3 72 /7 0.15 0.36
ERRANRE (LAE - &K H18 10 13 13713 37 2,900 1213 0.05 6.1¢
EERBHEE EHKE - B H18 10 4 4/4 130 990 2/4 o1 0.69
AFFRRMAE (LAGE - k) H19 2 21 21721 0.87 87 17721 0.06 0.33
204 (MROBFHRE - k) H19 2-3 2 2/2 250 880 2/2 1.1 1.7
HTFR
EERBANAE (LAE - %K) H18 10 8 88 36 1,200 7/8 0.09 0.19
FRRRMRE (EAHKE - ¥R H18 10 16 16,716 0.17 350 16,716 0.06 1.2¢
FOM (—EIBATOERE - k) H19 2-3 3 3/3 24 31 2/3 0.09 1.2

a) BRERBMBECBY 2E, b) EETREIR0 1xe/L (ZRUHORE0.06pg/L)o o) BENFEVEREIFHIIBVORS R ERS
Db 0T, BERTERND S OB KRR, d) BEEIFHLR. ¢ REEIBETR (BRFH), ) BEk& GIEHE. fRIIKER
ORERETIUDHNTHER T3 pg/L O, g) BEERREEZBICLZLBDNS, h) BREIZIZFAMETH 55, AEEBICLILEL
LNDEM Wlpe/l) ORAD Y, 1) REERFKRERME L R,

(13)



BT %45 (¥ 883 B *x E B & # Gk SER20. 4
50 100 - ABHRE(E)
I o mEM(Z)
~ . o BIEFRE)

40 6 © * TFK }:i. 8 r & o BIEHREE(R)
~ o o H#i'FoK g e o
k) Co © & 60 f 9, a
230 I e
i i o © 5@ da :‘ g; e
o 8 M L. .
& ¢ © w0 A ap ®
g 20 ooko O & ! 0 @t 9
i e 0700 s 4 ° a0 a %
) 2% g0 a% scta a

o B® P ’ | o A a
10 & o ¢ o & 1
| &00 0 M I " I 1 1 N Qi Q1 Q.
A (¢} 200 400 600 800 1,000 1,200
0 ®Q¥$ £20 FHRIID S 0 B5BE (m)
0 20 40 60 80 100
7 _ i NS OB Vi S o Jik
SRR (/L) -3 HTARPOEEREERCBEZRIEEOF

B-2  FRNFEBO EKIFR A B 5 ERERIRE
&SRR RERIERE O B4R

B Thotze Thbb, HEROH LT HINAY
RIEF) R THHLTVS L EL bhi, 1
FW L BEEBOVTRE b ABE CREIENS
WILEEET S L, AERLBERROLOE
W, SRR DR S A R SRR O
HENEFP LROBTAFR o TV B ITEEN D
E2bN5b,

3.2.3 FURIIFRLIS O3SKIBEK (FHAK)
FIRRNFRUAN DB ABOWED S b, ks
HHRAKDOBARBOTEL., ERISES~4 7 (&
E12 kAE S . FRISEI0H (EEFEH
MR . PRIE2 B (ABRBHYERE) .
TRIME2 B (20M0RE. EFFEHREED
I BD2EKE) WCERL, £FE12. KB EK
BROLAEREHDEREL. BROTELER
KA BEARL T DHRESBRR S VEER FAE
Bk, ERRBEGMERTIL. ERARCRT
KEBAET DS OBE BN THEIEI LB
& EAEERB R BERKETH o720 KD
R ADhER-BITRT . BRALBTRE DR
EREFKE LTWARAICE, ERAKICSEL
72
—EDWA S ERAE L, - AERIR
o TRV BN, 488, IEFRRITA0RE DS
B EEIS5E D SR S, il SR
DIRBFHHITF N EN0.08~53% 0. 06~2. Sug

BRI & DREBER U & 0 BR%

/LThol, HWERICIOWTR AL, BESGH
O, AETLICL o TETFIRER > TIZW
B, &ETIE, 1~5 pg/L OREGHETED
% CL7TRB, BV T0. 1~ 1 pg/L DHEIC 14
B ol BEFROFELZITTHRWAIRIIG
BOBEK, BEW - BIHBROBEAD 20
BH#HFICH o7, Lo T, BEAOERKDE
KICBT 5T R IBREBROERE L ~V10. 1~
Sug/LBETHIEEZ N, JEEIIOW
Tid, EEBBEI20,g/L 2B TBY, @5
DPOBEEPHERN S N, —F, BEZEBROEE.
RESAIL, &K TIX0.1~0.5 4 g/L DR
b % C198E, v T<0. 05% TN, 05~0. 1
p /L OISO TH o7z, Lo T,
HADEFARDFNRIZ BT 5 PHRY 2 BIEFHO
WREL VL, 0.06~0.5ug/LBETHL LE
Zbiiz, Tz, BIERBIEESpey/L B2
7ZRAEHE 2 T, REMIORL ZF—BKEO
FATHote ZNENOWES2.5K02.3, g/
LEFRBRETHY)., BELLTRFREIEEE
D, TS OEE N RIERIE L LN,
3.2.4 FURNIFIBRLIADSKIBEK (HTFK)
FRNFEIRLA DOEAKIGORED S . FEAMN
WTKDOEARBOREIL, FRISEIVR (FFEsk
WM ERE R OFRIME2 B (2oL,
*%HE$$ﬁﬁ%§%§®56®1ﬁm%)K
i L7z HRER-3NIRT,

FIRDSH T KDEANG OB 4, 2138, &

(14)



KB, AGEARROREIEERRT b Y 7 ABBICBY 5

BITh HE4E (5 883 B)

ERRR L OBERREOTFERT & AR

&R, MR FH, BF. B

FERI228E 0 5 |, BIEEENI 2030 S H &
. B SWEROBRESBIZZh2h0. 11~
20K/ T0.08~1.2ug/L TH o7, BESHIE,
R, BERBRVTRCOWTY, 2T, £
NEMZLAED0.1~5 xg/L, 0.06~0.54g/
L O#BEICH o7 Lo T, BROH T KFR
DEFIR T USBIERBRO IR 2 BB L~V i,
RRAKELEFABETHLLEZ N, 7277, &K
FAICB T 2 HTRORBHNL, WIT, B,
BK, RIAMPTBIEL Tz, &%k, 20
ReEBER LB NELEZ O, EERIZ

AFEHI OV TI0pg/L /BB L. BIEERE 2
HAEHZDOWT L pg/LEBEZTBY, ASPDTE
FFROONIHTROFIEL Tz, FHEEREH
EEZTToRA—EKELEThTEY, BE
HeEROBEbH L EEZ LT,

FURRIN TR OFIRRIN I LA 0 Bk 35 0 Bk
WZonWT, BIERREERLET, wThose
HEMALBTRTRERENIR L, 2L
TENENS. 2X1072~T7.5X107", 1.3X107%~
LIXIOOEHEICH o7z, Z0BIEERR /TR
Wid, FRINFEEDOFEAKDF I E <. BRERD
ADBAE, BWRIOTUTFTTH o072,

3.3 IFK, BKPOEFRBREE. BIERMH

BE

3.3.1 FURINFIHOEKE (TFEK, %K)

BKFOIRHRERRE L. 63 Tr LM &
., IREHFIZ1.8~430ug/L THoize £LD
ABTHT 4g/LTHo7s, Bo20E I
1000pg/LEBX TV, FLAEDEEIZOW
T, EEEEEIIEAICHE LT RS LTz,
INFTTOMEN Y THES R TS LI,
REZHRTHDDOLERONI, ZDLE, B
AR DR B CHRNNIRIRO Bk O FKR O E
BRI, MHBIC R TEWETH o 7225, %
BRROERRIZ, FRIVLKRXINVDBOTHo
720 A EIDRMEDOHHMN TR & FEARDIEATL
NIRBHCOWTEA L BKOELEHE L
5, BAKER AVTW23%kE (RETLD
DRE, DTHRM) KBnwT, EXEBREEIRS
430 p g/L (FFRAELS0 e g/L) W EH L Tw7z,
HERCREE 7 VW TWz 9 BRBICOWTIE, B

\CIERBROUREE 113240 0 g/L (FPRfE63 4 g/L))
Tholz, WILEEZHAVTWaEKE I, &
FER6 g/l (RREL.5pug/L) THotzo O
LOWKOITIEIZIE, TV UEIEThTWA
BEbddD ., WERBEE O ERIIKRHESORY
TR, AV VBEO TR CREEER 1
¥ (ClO7) PHEFEBRICEN L2720 TH AT
BEED B 5,

—77. BIERERLIHRBETrORHE &R, &
BERFHIZ0.08~24 p /L TH 0 720 4 HOFET
i$. USEPA H%/R§BIEEERD DWEL (24.54 g/
L) 2B 2% KEIBOONE Dol 2B, E
KDOBEIRE AT, BKORFREIMEVVE
Tholzd TILBERMEERSEERL-
Bk, #TREZEHIOK L T A BEEEOHE
K (BTK) O1OTHY, BRTIIMOKED
LOBRKICEDFRENZ2DTH o, T
BFKE D QRBENE L 2o nid, EEBER
IREHROBEND B LEL bz, BA
REZ AV CTW223% KRB I BT, BIEERO
R B 53063 4 g/L (FRIRMED. 03 4 g/L) . AR
REZ VT2 7HKRBICOWTIE, BIEER
132.Tpg/L (FPIMED. 06 x g/L) ThHot2, WAL
HEEREAVTW 25K T, BIERRIZO0. 80
pe/L (FRAEQ. 15 g/L) Thot, SHEOH
BOBERERBOBELEIINS L, Bk
RO H 5 RBEH S DR RE oV T BT
5L, BIEFRBITII L A EBD R E D E
2R L7z SNOLDRERNS, BHEO bbbl B
D, BEFRRIIGEKAEBETECREOREICLY
ETHEMTA2Z Lz 2dNh, KhEERBETHS
ERERR S LT,

3.3.2 FURINIRBLISNN OkiE (TFRRK. %

7K)

AR OBk s D748k B, 15
FRIZETOME D SR Shiz, BEHERIIZ,
0.17~2,900 x g/L & |, IRE LFOREIFEC
Lo TEZ o725, FRNFROBEKEDOEE L
BRI, < DRBICOWTEA L b BEAKIE
IR LTWi, BESHICOVWTES L., bk
HHEPRE VEKIEORE (RE12 EKESRK
5 B UAZERBHME A D LB EKE) T,
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B2 ug/L L3 E ALY g/l Th o720
% { OB E B THERHEEIN S ik -
BRAXEORE (EFRHARWERE) Tl &
kzFKRE L7k 0EE, 100~500 x g/L
DEHIPRDE <. 1,000 g/L BLEDRE S 2
Dhols, REIRE2, 900 g/L OFEHL, TN
KEFKE LI-BRAEDOEKTH o7, HITFK
ZRAKE LKIEO%HE S, 100~500 4 g/L @
#HEPRD L, FhbAE, B oBETET
pg/LOBRBTH o7, T/, EFRAHWER
FEIZBWT, EXKELERKETRESMIIKE
RAEIIZERD b o 72,

IO ORERD S, FREICBV TR, Bk
C DIEFERIERE L, FAKEBKE Lz
DINEVEARS - BEKE EERAHWERET) .
HTARZEKE LA BBBED/N S K
(EFERAFWERLE) . HEIREITR & ik
B AFRANYERE) OJECEHWERICH S
EEZ b, TOBEBIZ, KEORED MR T,
BEFORFPREFOFMEZEIBS LT
BEHAE O/ & Bk 0 5 AR I R O 1R
FHESEVD, KEROEEREEIRE %
BIEMIZH B EEZOND I &, KEDOEAERD
BT, EFOHFPLFLID D —HHICEL E
KPERRANDFBEDFTEHTRKOBE LY EN
Tk s iSRS,

=7, BIERBOBE, 2T4RBP. 65,
SR EN, BRHRZEADBEL Y LR L1,
MHEMAEML0E, BEL LTopEIRizL
AEDBZETHEIVH OO, FIRBNFEO SRS
DEBELRABICKEOHBBLE 2 bR, KT
Nz EORBEHEIL, 0.06~6.14g/L Tho
720 1 ug/LEBRIZOB6HBTHY, Wi
SERRBHWERAE ML 2 LAE, 18
FAEOE 3®AETH o7 (FOMDTEL L
TERIGES AICBRELAEE L nTFh b ER
BTb 1 pg/L2BITWD 688, &
KBz oWT, BK, BRbhOEEZEE T I
BT5E, FROFPETBEHECEKDOH N
EFBVEEDH oo, IBEL LTIRIEIZLRT
D¥ABTRBETH o 720 FIRIITEBOGKE
DHMRLABTH o720 1 ug/L %BZT- 3HK

B0 b, 2%KBIIEKRT] pg/LEBRELT
W7eh, B 1EBREBIZOWTIER, BERTHE<
0.054g/LTHolbrbbT, HKRTIL 4
g/L 8B LTz (FRISEI0N DFRE 6.1
pg/Ly FRIGESAORE  1.1pug/l)e 2O
BRICBT HBIERERE O LAIE, BRkFORE
FERREORR (FRRI8EI0H OFRE 2,900 ¢
/L. FE19E3 FOME 880 g/L) bEET
He, REHRTHDEELONZ, ThHRKE
6. FIRNDA ORI O KRG T, BAD» S
i BVREOMBIEREIIME Sk h o 78,
KREDEFIRRIZ & o Tid, WkBOEEZR
Woue/L 2BLBBETH DI EPRENT,

3.4 REFOERBRCBERREE

3.4.1 BAREROEFBECBERRER

RIEICid. REHOEER, BEXRICL 2%
KR DWRENDEBIZOWTRRT & 7205, A4
TRERICKREFOIERENER, BEFBRRE Y
FE L, ZRCEDWCTEHME 24T o 720 FRLISAE
9 ~10A. FIBRNIFIROENKEG BT A IEFRER.
BIEREBRREOERAEOEIC, 2THBAXKERT
6 EFRE LA L FRI9E 2 ~3 B £l
NOBIBOKRIG BT 5 EERR. BEEREE
DEBREOBRICSBAKE XN L7z, 1BA
KREE, HIMERR U2 O FW L2720, H
R, BEFRHREEINEEOLEEEHRE L,
7o, B L-BARBEOSEEROHT, 94t
Thotzo BAPEREEZRT,

BB AKRE A DY SRR 131, 200~26, 000mg/L,
I BRI 13170~33, 000 1 g/L & WBIL ViR
#HEICH ol T, BESHICOVWTRL L,
BRERE OBA. 1,000~5, 000mg/L AS1150H
5, 000~10, 000mg/L %5115k, 10, 000mg/L BL -
PPL0RBTH D, BIEFEREDOH S, 1,000 ¢
/LSRR8 A, 1,000~5, 000 » g/L AS143KH}
5, 000~10, 000mg/L 7% 2 8%+, 10, 000mg/L Bl k
BIHEThHo: (H-4RUE-5), FiIcEER
DWW T, 10, 000mg/L B EDREDE (| iF
LOEPRENVT EWRENT,

K-6IZ B AR RIRE & B, I RARE
EOBRZRYT . BEREBEFBEVGEICBY
T, BRBRE L BERBRRES B VERICH S

(16)
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B AR UATESEE S | U & AT B 2
S BRSO LT

BR. MR HFH. BE, Ba

®’-4 BKBTHEASA TV I REERMS Y LBRPOERB R OBIE R

ERBRE (mg/L) IR ERRIREE (. g/L)

K5 WK BB | BRE | RIS | REE | M | B0 | RwE
KREEFBS b)Y 28R (KE)
AR,
B KR HI18 9 6 6.6 160 1,700 6/6 13 660
BAKE H18 9-10 27 2727 1,200 26, 000° 21721 170 33, 000
RIS}
AR H19 2-3 5 5/5 6,500 22,000 5/5 510 13, 000

a) BREOEHFMERIRELS. 0% (FR12.0%).

b) BEEDOERNEIERIREIIS. 0% (FFR12.0%)0 KERHDHEIZ10,000 ¢/L (10mg/L) BT,

<1,000 <5,000 <10,000 >10,000
BRBRE (mg/L)

B4 EEAKHE P OERERBE OS5

(BFEFEPE © 1,200~26, 000mg/L. H4E : 7,400mg/
L. 318, 300mg/L) '

bbb, T, H-6TIIBLERENICHHE
LTRLTIEWRWAS, Sy =L 1ok 2k
DA OEIIFICERED SNk P o, Lidto
T ChHDFRECESEIRI L /2 EAKREDORER
RESERREOHBED12~13.2% (BEAEAF
TELPo/248B2ER) LRVERICH -
CERERTHE, BRERBRE ORI,
BEBRE., BEZEROVWTRICBWTY 20
BT AEMICH B 2 LAVRENT,
-7\ AR OIE RERIREE & BIE R
DERERT . EERREITRBVERBIIOWTE
EFRERE D BWERICH 5 2 LdShh b, i,
WHRBREENET~ 15 mg/L EATHICE VIS
A, TEITITIZHABRICH Y, EERRENS
BEOHEAE, FORENETET AENRICH
770

18 r

15

12

HEH

<1,000 <5,000 <10,000 >10,000
BIRRMIRE (1 e/L)

E-5 BEAKEROBEEMRIEEOSTH
(RPBERERE © 170~33,000 . g/L. H54E : 2,300 4 g/L.
SEI4{E4, 400 1 g/L)

3.4.2 BARBROEFBRRCBEZEHROR
iy
WHRBIZ. KFOREIEERER (HCI0) O
) ERHAEE K@), L yEEmicid, Xk
HEEBRALT Y (Q1O7) OHWBE RS + >~
(C10.7) Wl E L-SBmEnL (R6), @),
7272 Ly ORI HAIEFEITEND) »bk
BT AL TnS,
ClO™+H.0—HCIO+ 2 OH~ (1
CIO™+ 2HCIO—CIO; "+ 2H'+2C1” (2
ClO™+Cl0™—ClO;~+CI” (3
ClO;~+ClIO™—Cl0; ™ +Cl™ (4
REFDOBERBOEFBHEICOVWTIR, Th
T CTHHHLPITRR o TRwS, BIEEES
BHSNLRETHE, BEERSEERREOD
LZ1,0000D1 (1072) BETHLHI L, KHE

)
)
)
)

(17)
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~ 35000 r .,

S A o EHKE

230000 o BERE
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# 25000 F

W

" 20000
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L - ©00g
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§ , l L3N

0.0 5.0 10.0 150 20.0

EIEEMERRE®

H-6 WEAKE T ORI EAETRE & ERBRR
T UM BE SE B B 0 AR

PRA LR AT VBN LRI R IRIRE
DVEL b2 b, WERERES)> L LRERR
BAERLIZ WD &0, REFOBERRD
ARIE, EERR. KEOWH AR TROD &
IICHEESLTWB EELZOND, 72720, ARG
KoWnTIE, HREER D, KEAOBERE
DEFBBCOVTIRIFZTHILEFDH 5,
Cl0;™+CIO™—ClO, ™ +CI” (5)
EERIBEIE WA RIS R RIS
Bl b id, RERFRICBITHERRLE
BRIBOR()~ENR L7z KIS O RIS HRE D&V
WEETAIDTHELEEZ LN,
ERLALI T, REOEFI X - ClEERE
B, BYE R T AR H o 7208, B
MEZRENBS LTV RWRER (BALTY
) DINLBEZEDERETH 00D
THET 2, Thbb, BEREMERRE T2~
13.2% THolzZ &h b, HEFSEERENS
NENBUIBYETH o 2B EH DOV T,
EREREE . BIEEREEICOVTEM LY. 0k
S TARAI23D D . EFREREEIXL, 200~
12, 000mg/L O #iFH TXE¥5, 900mg/L, BIEFEE
TR IX170~4, 400 1 g/L OHIBH T, 800 1 g/L
Tholo Flo BEZRH EEBILIF7.0X
1075 ~5.0X 10 OEE T, FH2.7X107* TH»

Too BEAKXKHEROWMEDLEKIZ, BARBEROEE

KBTI AWMEOEL ) “HUENIWET
HHZEWFbhrol, I, THIZBWTAERE

35,000 1 000
I 5000
30,000 [ 4000
. 3,000
2,000

25000 [ 000

5000 10000 15000

AMERREI2S
UEORBOH

20000 | 0

© 15,000 |

BEFEBE (/L)

'8 10,000 r

5000 |

0 . T .
0 5000 10,000 15000 20,000 25000 30,000 35000
ERBIRE (ng/L)

H-7 BAKESOEEMIEE & BERBRIRE O
I

SNBREICBATHE, (BRBERICEST) 8
EXEBPERINIZL WS L ERLTWS EE 2
b,

3.4.3 HERABEPOIEFEBRRCBIEREBIEE

HERREH OERERE, BIERBRRER. £
N#EN160~1, 700mg/L. 13~660 4 g/L TH o 72,
(R-4) HEBRETIE, BAREICHT, BFR
EREEE . BIERENERE L ICED o 720, WA
BRBEIE . BERBREISBVWERICH 5K
B, AEARERREEN 1 %HETH B H
ERERE, BEZREE L RTRAFRL N
(HF-8)s CHEREICOWTERT L0, HER
VRERTo728 A, EFREOREA— % —
EB R > Twds, BRIEIVWTROBLF Y v %
BWwizboTholoZ b, BRICLHENT
BhwekEZL b, INFT, EEXEICIBWV
TEREFRBIERT A2 L 2R LIHRITESES
DMBRY 2 \ds, BF®D I2BWT, BERIEIC
B 5 VEBETHVWTEREEZ 2T TV D KE
TRIEZFBROERER SN, ORISR
BEVWEIECBREOBEZIBRIERL THREI LN
RENTEY, FAHOREIRE TSI LT
&N,

BEIEEER EEERILE, 2.6X107°~1.1X107°
DHEAT, FH3.2X10*Thot, BEEIIE
AKEL ) D BNETH o 7255, FHTEET 5
& BACKE LAERRE T, EER L BEERIT
FREOLRTHEEL TWALI, HEBRHTLWE
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EITE E4E (883 8

K :
Yein - BIE RO TR & AT IR

AGEK B ORIEIE R 1 7 LEHRICBIT 5

&R MR, FH, BE. Ba

1,600 .\ 700
~ AR d
J 1200 {50 %
E 1,000 A >
B 400
i 800 f . §
S 300
ﬁ 600 ° i
gd 400 200 ﬁg
200 F o ° 100
0 A A A i A 0
10 20 30
BIEEEREEM

®-8 ARREROHEEIERRE &L ERBRE
K USRI SRR BE

BN sBAREL BT 2 L ABREICBWT
FMERBEED - OEZBRBEIB VW &%,
HIEREREEBESBEFICL DR - Tz,
ZhiE, ERCREITER ST 5B
N5 ETORMPHEOBENRLD ., BEBRIE
S BB EEHobDLEL LN,
3.4.4 BKPOBRFBEVBIERBREENT
-~ HME & ERHED B
KRE (BARIE, ERCRE) X 28 KP0iE
SR, BERREE~OBEIIOWTEL D,
Bk OEEHRIEE., BEEWmEEIC. AES
BED-) OREPOERERERE., BIERERIBRE
ERMEBDICKAEEEAEDOEICI D REICX
BEKNOEFRELFE L 0RML, Zh
BOBEKRPOBEZLUTOI I ICFHEIL, EBED
BRKPORELHEZTo/2 (-9, B-10),
ERBRBETHE=FKF DOERRERE
+EREMBRBREH - O
KE P RERRE X ERE
AER
BRI FEEERE T M=K OBIERERE
+EREMERRED D
DR PRI EERIRRE X
ERIEAE
BOPOENKBICHEIY 27072 h, E
WOENG T, IBFEEAFEIL, EOREXREH
DAEEERELHE L TEHET 20T
EREWMERBELFRAL VLI LS P ol
729, FEIEBWTOEREMERRE AV
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BRONT, Lo T, 3.2TRLEEBD,

FRFOERBRBEL, BWHATOIE T 1g/L

THoIL2BETH L, KEEAIGKFD



BTk 45 (5 883 F) x B B

& # B

SERG20. 4

BEBRREENOECERERT I PRI
720 Weinberg » DX E DO FREWE® Ot EEH
WBWCERBRBEEOTE &L ERrREI TN
B, FRCKHLTY, BED EOMHEEH 5 L
Ezbhiz, —HIERBROEMNED R VEESFY
HYEROFMIAETH 253, —IRICKRER
& ERRB ORI, EARRERAO TR E
WX AEDOTRENES L EEZ N, 2B, &
ERAHE OB KIS OEFEEARIT, &ET.46m
g/L Tholz, —F., BEEBEICOWVWTIE, FK
BROSKEEREED LEIE SN FRME & EEE
P L - R EE S OB IR Y v, FHIE
CEIMERED TE &KL, JTRITREITE
Ry 2 B8EEHRBEENME, BRTH0.26p¢/L
DTTharl, BEVEY (BEE24ug/L) %
EFREXKERTH LD EEZ NI,
3.4.5 KEHROERBECBERBROAR
BETRE '
BICEAKROT VEZTIREFNEWES, YV
H U BEOLDICHIERLEIfTOIL TV EEE
e, BRNREREAFEII O0mg/L 2B 5
EREHY, FOLDBEEITIE, RBEICL)Ih
FTRENLLD DBBVIBRECERBRIAT S h
BB IOBRENLETHD, T T,
BWEEARNBVEAI, S HEOFREHEREOKE
HmOEERE BERBRENEOBREOREN 2R
THhEELL, SEINESNIZREICOWTESR
FEAEE LTl0mg/L 2{KE L. £ DBEOHEER
ROSBEEBOBMBE LT O LA ICEHEL,
B-11% UE-12125R L 720
BEBAWERETFIUE=RRENERRED
D OREAAEERIRE
XIEFEAE
BIEFEBRETIEE FUE=TEHERREED
72 Y DR B
BRIERE X IR AR
BHEICN ) REOFRIERIEE I, WER
MEFRE TR (RREVERREZ BV,
FRAMEZREOBEHRIE O N2 o 725,
B AR R ERKEICOWTEFNRFR, 12.5Kk
U°1.0% % fiviiz, MEBRERRESERER
HFEREIVBVWES, SFEREIERORE X

DB b Fatic, RIBICHERRDIERRED
BT LARBT, 71— Fy 2580 (ERORE
BIEFRE CED SEREAMTIDNSE) T
i, CCTORBIVBEICEL2A2HED D5,
BRBICOWTRSL &, BAXREDOREG. FE
WX B EREEIX92~2,100 4 /L OHBEIZH Y |
#42100~1, 000 ; /L DEEFTH o 7225, 1,000
pe/LEBRABED 4H B H oz, Thbidw
FThy e AEMERREIMED > LR TH o 72,
EBREDOBA, 160~1,400 1 g/L OFEFHICH Y |
SERHICEAREL ) DEVERICH o275 1
I, 000 g/L 2R Tz, —F, BEE

W OWTRD b BAKEOBA, <0.05~2.8

pg/L OFFT, 3L AED0.5ug/L RTHo
T2hs, ABBR L pg/L 2BZTEY ., EBEOW%
ROFERTHEONTZLIC, BECLoTHEH, X
HHRETOEKF OBRBERBETIREI S 1 g/L
ERBZENDHBLLEZ LN, ERREDRE,
B TR 13 <0. 06~0. 67 1 g/L OFEFT, 13
EAED0.5ug/L RWTHY, BAKREL VK
WIBEHHETH o 72,

4, FE®

1) BEK, Bk, AGEEIK, MBETREK, X
HHOERER. BIERBROMELIToLLZ
B, WY BK, DEHEREELKICE
CHEELTWA I LD bdol,

2) KEFEKFPOERBROREMEIITE 1 g/Ls
WIEFRERIT40 4 g/L ThH o7z BIBFBRIZ.
FIRNFEIROM K, AEAE < FFEFE LS
AEAPIBIEEBLS T p /L EETNS
BELRDONIz, —F, KREOHBICSE
Wik, EEOMOEKRETIE, FRPOB
BEREEEEN 1 pg/L OBENIILEALTH-
7oo SEBHZOVWTIE, 1 ug/LEBBLT
WS, BB TH6.lug/L ThHolz,

3) HEREZZFIITWRWAROERKIZBITS
EEE R RERBOBRE LV AVIE, 0.05~
0.5ug/LBETHo 2,

4) BIEFRE ERERIE, BRAKLHTART
REZBNTR L, BEOVKOZELZY
TWABERKRE, £hPh3.2X107*~7.5
X107, 1.3X107*~1. 10#iBicdh o720 &
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Y AR BT D
HEBR

R, MR, EH, 2R, B

16
O R E
12 + mﬁlmﬁ’
&
Z 8 r
4 -
0 2 1 I il S
<100 100~500 500~1,000  1,000=
REIZEDIERBEFRE (uglL)
E-11 REEAEY10mg/L & LB ERE R

BT HIME

mi&mﬁl
B EARR

B

<0.1

0.1~05 0.5~1 1=
REIZFHBERBRTRE (uolL)

E-12 XkHEFEAEZ I0mg/L & LB BEERE
T B T e

DI, FURNFIROBEATE <. BAH
ROADBFEE, BARLTPTTHEI LN
R (WA

5) FOKHOERERRE SR VHITIT W oh
BEOHIBICIE & LTz as, EloERICE
WTORESRMENLETORECEELR
BRON, T2, REFOEZEHBBEENS
WIBAICIE, BKICB A EFEBOATHOIE
EACIEREICERLTBY ., BEBOBE
8600 1 g/L Z B AHEADES NI,

6) REHFOERRRBERE & BEFHREEIIHEE
BRSO, BRERREET L-RE

THERRE CEIERREEL?E & 5M@EmH
RNz, BIRREREE I hERERD 102
D|EL XNVTH o7z, KEFEAROmg/L
ELIDEEDEROEZBETEE L. &S
2,100 ¢ g/L. BERBAWREEIBVE4
W e g/L B2 AGATH B LIRE
N7zo EBREICB VTR, SR E T,
W RERRE B - 220, EREREED
720 DIERFEBRPB I END o7,
g
RBFGEE. BAEF@FEMIE [Har RS
ReBW/KEEEORE LICHT AH%] (%
ERRE BWAEE) 0—BL LiFbhiz, |
MR OEBRI AR SR 4, EEBEE, 3
REFEBRTFIRN - RN ERES R OBEE T 2k
BEEFFRBERBICTH B F i,
WAL LTS, 7, WEO—EIE, FRlssE
EEVAREERMZERKETS - A5ITbh
720 THIIVIEVMMEREZER (EEAERE),
ZAEARFHRE ONGEHAER), RINETHK
(L FELEBKEAEN) CHEEZET S,

2 F X #

1) Ea¥%@4  EENZFEBRAKEEMRESES, T
19466 A (2007).

2) EEFHERERKER  $ROECBET 5 REELR
TR ADFERCE o TOERFHICOWT, FRIS
£ 3 B30EBHEM (2006).

3) HAKERS  FRITEEFEEYHEEERALT K
RERFEIE T A AEREE ], FRISEI A (2000).

4) MERERZLFESE®, FRI9E3 A BHAM
(2007). '

5) 'WHO Guidelines for Drinking Water Quality, 3rd edition,
Geneva (2004).

6) Howd, R. A. :Pesticide and Environmental Toxicology
Section, Office of Environmental Health Hazard Assessment,
California (http://www . oehha. ca. gov/water/pals/chlorate .
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