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Fig. 4. Effects of coexisting compounds on NDMA concentration after the ozonation
of MB and DMPD, Ozonation conditions: initial concentration of target compounds,
0.05 mM; initial concentrations of coexisting compounds, 0.05 mM (0.7 mg L™" as
N) NO;, 5mM TBA and 0,16 mM (5.3 mg L™") H,05; reaction time, 15 min: pH, 7
(5 mM phosphate-buffered solution); temperature, 20 °C. NDMA concentrations
before ozonation (except in the presence of NO7), <MDL (5.0nglL™"). NDMA
concentrations before ozonation in the presence of NO;, 11ngL™' for MB and
68 ng L~ for DMPD.

To investigate NDMA detection in the presence of NO;, additional
experiments were conducted with other target compounds at pH 7
(5 mM phosphate-buffered solution). In case of 0.05 mM auramine,
0.025 mM MO unpurified and 0.025 mM MO purified, NDMA was
not detected in the presence of 0.05mM NO;. Also, in case of
0.05mM DMAB (purity, >99%), NDMA was not detected in the
presence of 0.05mM NOj, although DMAB is a basic structural
compound in the target compounds investigated. The reason of
the NDMA detections in the mixtures of some target compounds
(i.e. MB and DMPD) and NO; was unclear in this study. However,
it was thought that NDMA might be formed by the reaction of the
reagents of the target compounds with NO3. So far, in case of DMA,
it is known that NDMA is formed by the reaction of DMA and NO,.
Choi and Valentine (2002) reported that NDMA was formed at
about 2 pgL™! by the reaction of 0.1 mM DMA and 0.1 mM NO;
at pH 7.0+ 0.1 (1 mM bicarbonate-buffered solution). Also, Lv
et al. (2007) theoretically investigated with mathematical model
and reported that NDMA was formed by the reaction of DMA and
NO; in the presence of carbon dioxide, a catalyst. It was thought
that like the case of DMA, such catalysts might be required for
the NDMA formation in the case of this study.

NDMA concentration after MB ozonation in the absence of N Oi{
was 310 ng L', while that in the presence of NO; was 4000 ng L.
It should be noted that no NDMA was formed by NO; ozonation.
Thus, NDMA concentration after MB ozonation markedly increased
by the presence of NO;. As one reason for this result, it was consid-
ered that NO; acted as a source of nitroso function, a required
function for NDMA formation in ozonation. On the other hand,
NDMA concentration after DMPD ozonation in the absence of
NO; was 1600 ngL™", while that in the presence of NO; was
3100 ngL~'. As in the case of MB, NDMA concentration after DMPD
ozonation increased by the presence of NOj, but the degree of in-
crease was lower. As one reason for this result, it was considered
that the amino function of DMPD acted as a source of nitroso func-
tion. In the absence of NO;, NDMA concentration after the ozona-
tion of MB was lower than that of DMPD. However, in the presence
of NO;, NDMA concentration after the ozonation of MB was higher
than that of DMPD. This might be due to the difference in the num-
ber of N,N-dimethylamino functions; two in MB and one in DMPD.
That is, in the absence of coexisting compounds including NO3,
NDMA was formed as the result of ozonation of a compound with
N,N-dimethylamino function and a source of a nitroso function.
However, in the presence of NO7, NO; acted as a source of a nitroso

function, and, therefore, the number of N,N-dimethylamino func-
tions became the limiting factor for NDMA formation by ozonation.

NDMA concentrations after ozonation of MB and DMPD in the
presence of TBA, a known HO- scavenger (Haag and Yao, 1992),
were 180 and 3400 ng L', respectively. Compared with that in
the case of the absence of coexisting compounds, NDMA concen-
trations after ozonation decreased for MB and increased for DMPD.
NDMA concentrations after the ozonation of target compounds are
apparent values, that is, the difference between the NDMA forma-
tion and its decomposition during ozonation. For MB, it was con-
sidered that the NDMA formation associated with HO- was more
significant than the NDMA decomposition by HO-, so that NDMA
concentration after ozonation decreased by the presence of TBA.
On the other hand, for DMPD, it was considered that the NDMA
decomposition by HO. was more significant than the NDMA forma-
tion associated with HO., so that NDMA concentration after ozon-
ation increased by the presence of TBA. It is known that the
reaction of HO- becomes significant at higher pH. As described
above, NDMA concentration after MB ozonation increased with
pH (Fig. 3). Thus, for MB, the effect of pH was consistent with that
of the presence of TBA because the NDMA concentrations after
ozonation became higher under the conditions of higher HO- con-
centration. However, for DMPD, the effect of pH was not consistent
with that of the presence of TBA. One possible reason of the dis-
crepancy of these two effects for DMPD was that the significance
of the effects of HO- during ozonation (i.e., NDMA formation and
its decomposition) might be dependent on pH even for the same
NDMA precursor. The similar tendency was reported for the case
of DMA (Andrzejewski et al., 2008). That is, it was reported that
NDMA formation by DMA ozonation in the presence of TBA in-
creased at pH 7.5 but decreased at pH 10.5.

NDMA concentrations after ozonation of MB and DMPD in the
presence of H,0, were 270 and 1700 ng L™, respectively. That is,
NDMA concentrations after ozonation of both target compounds
in the presence and absence of H,0, were not markedly different.
It was shown that NDMA formation by the ozonation of target
compounds investigated is not affected by the presence of H,0;
when the pH was 7 and H,0, concentration is 0.16 mM
(5.3 mg L"), the concentration used in this study.

3.3. Effects of river water matrix

The effects of river water matrix on NDMA formation by ozon-
ation of MB and DMPD were investigated. Initially, ozonation of
river water samples without a target compound was conducted.
NDMA concentrations before and after the ozonation of river water
samples were 4.0 and 120 ng L™! for Yodo river samples, respec-
tively, and 4.7 and 18 ng L™ for Tone river samples, respectively.
It was shown that NDMA precursors in ozonation were present
in both river water samples, particularly in those from Ep_e Yodo
river (the reason for this is already described in Section 2 ). Also,
NDMA concentrations before the ozonation of river water samples
with a target compound added were 5.1ngL~' for MB and
59ngL~* for DMPD in Yodo river samples, and 7.3 ngL~" for MB
and 36 ng L' for DMPD in Tone river samples. The reason of the
NDMA detections by the addition of target compounds into the riv-
er waters was unclear. However, like the case of the presence of
NO3, there was a possibility that NDMA was formed by the reac-
tion of the reagents of target compounds with some compounds
in the river waters including NO; (Table S1). These NDMA concen-
trations were much lower than those after ozonation with a target
compound added, as described below.

Fig. 5 shows the effects of river water matrix on NDMA concen-
trations after the ozonation of MB and DMPD. NDMA concentra-
tions after the ozonation of river water samples with a target
compound added were 1100 ngL™' for MB and 2800ngL~" for
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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, 15min; pH, 7 (5mM phosphate-buffered
solution); temperature, 20°C. NDMA concentrations before ozonation in the
absence of target compounds: 4.0 ng L~! 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 ngL~" 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 the amounts of promoting compounds in the Tone river water
samples were higher than those in the Yodo river water samples.
NO;, 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 NO; 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.

[NDMA] — [NDMA], — ([NDMAT - [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 107'%, respectively. The F values
of DMPD in Yodo and Tone river waters were 7.2 x 1072 and
8.1 x 1072%, 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

F(%) = 100{

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 ng L.

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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REAL, 0pugkg/BTHAY, iz, HHRRE
fASE (WHO) MREIAKARF A F54 v icBw
T, WEBOEENTA FF 4 AMET00  g/L 2,

(7)



BITE B4H (% 883 B * B

i

& b2 SERE20. 4

H

MEKDOFSEL80% L L, hE6Okg Dk F AT
TR2LEOG L VI REPLHEENT VS,
k. BEHTIE, BIHIX RMmMED ¥ A —
VEERLTWL, BEDL ZAKERERET
(USEPA) T3 HAFE®RE (MCL), HIERK
FEIRE (MCLG) H0#HMIZED TV wal,
BT x V=T INRRRREESME (OEHHA)
T, FAHROFEOBED 5200 4 g/L ©BFEME
THBRTLIERLBH I TWSE Y,
WEENCTHA SN A RE R, FRICEEDK
EFE TIRHEEMNERENS %2 0L EE
THBEmMTH D", KTHRESKE» LAHES
KEF TR HWORTWS, REHOEFEE
IZ2WTIiE, Gordon5Y Sl L EERY 5 AT,
R O 2 6 DIEEBMO LRSS, WEE
BEICMT 2 MR R CERN R 5T
TWwh, EE61X, 2RTE N REOEBOEE.
FEHRI LA M BT AR EE T o TE DS,
FTORTHRFEMA 2 EL I KHEbH D,
AL DR ORI { . FoABERR
ESEVT-DEROFEAENE L 2EHEH¥HY
D LI e EI I RRRRRAE IR RER B TE <
A EEREHLEY. —Hh. KEREKPOER
BRiZoWwTid, THRHKFICEE SNLEERL
KREIEHR ISR S, FIUZ L ) AKERKICEE
¥RIZTIEDH B, T, HEBIZ, K&EHD
KLERIGE, BABRTOERTHZ L AMS
NTwaY, INLDORNEZBET L L, KEE
Kegw, KBEEPOFEEREZIBIET A 2 Lid,
RFEROFEBFA~OLEL B2, ERFRD
NEE L TELEEEZONDH, 1T TREE
PICBTAREIRITILEA TR TR W,
—7%, EEEBRICEEN—2Ib - 1 BIEERD .
KBTiRA4+> (Q0,7) THEEL, BEENR
L IEBICRELIWETH S, AE., AIEFERR
L BIRREME, BIERMOTETERE - HH S
NTv:b, BIEFMEOE2ERBEE LTI,
oy bR I VOHERIPMOENLTWS, &
WPACL ., =723 7, R, TEN, T F,
BEHES, AL URERESATWEY, £
foo EEBREFERIC, REFORILEREIZL -
TERTAHAI ENG LA TVARY B

(8

WIEEEE., FRBICBIT2 LI FOWMN AL
PIMIT A Z LS L, 20054 2 B, REIREE
THTI— (NAS) 3, BEFEFROZHAE
(RfD) & LT, 0.7ug/kg/day #EIE L. FA,
USEPA &, NAS D@31 F#EO RD THRA L, &
FIKS R (DWEL) & LT24.5ug/L 2 56%
L7z (70 kg DAD 1 B 2L OfcEKEEA L,
ORI K DB EF S H100% TH 5 L REL-E)Y,
BEMTId, XL 2 2EEOMCL BRES N
Twhiwds, A1) 7+ Vv=7HiE. BEEROK
BARPOMBEREL LT6 pog/LAFEESN, #D
PORTIZ, 1 ~18pg/L OFET, BEZEBO
BEL AV ERELTWS,

1990FACHEELIRE, KEA O BTIRA R UAGE
KD o, BIERBOFEIRE I Y, 4,
KEDOL ¥ ARFIATHIHREBINTWAEY, Th
I CHIERBOMTIKEARZHRE L2L0ns
IZEAETH o720, B, BEOHE. fmh
HHLBEERAFEELTWA I LFHRES N
oW BHIC, HERRLFEMIC, KEPRICOLE
INTWEHIEhIMEINLTNEY,

L ERNTOMNRNFRERICST 2 REERE
DEERIIZ OV THREE T, FIRIIREDIL
WHEHIE T, BEK. KERAKRTEK, BKEK
PIOGBEEBIFELTYWAI L2 HE LY,
AR TR IIFR R RE Lok KicB vy
TEETug/L. BEHOBEKIIBVWTERE4p g/
LOBETHEELTWASE, 372, B#KIRET
DENHELZMETH D Z & 2HE LY,

FWL TR, TOROREZRLEO. BHAK.
R, KARK - HK (BRLBETEKEED)
ZBVT AR K UEIEEN O £ EN 2 FERR
owTFewa bbbz, HERLEBEZRD
HEMRBIIOWTEREETo /0. £/, ERO®
KGTHEA SN T REPOEERBE, B
FRBEIIOWTHERRELTo/0. TDLE,
BAKRELZT TR, HEEMEAETI0.1%"
FEOLERKRBEIZOVWTHLRAELTo7,

2. RREARE

FHFFETIE, DT OBTEK - JpKk. SRBIEAK -
B - REREK, RUCKRE (BARUER) @3
BEos44ABHI oW T, HERROIERERBE R

)



w7H H4T (%883 %)

LEWICBITE

®E. MK, FH, BE. B

B ERREEOHEYERL -, FRFhOR
Bz, BRICBNAHROERICRT,

2.1 MEREH

2.1.1 REEK - HEKICEET 2R

RO . BAVEHh T O FEAKIETH 2 FIRR) K
UREM - IR OBREK Ak, #EAE).
gk (FARMEK, BEFHK) oW THRESL
frorz. BERIEAIZ, FIRNARICBIT B8
FROBERE RO NIBEFEE»LOHKTH
h, Ot ETHIKDEELZT 7 mEOH)
A, KEOKIZOWTHRE L, FIR)IFEED
BHK, BEKOREITTFRISES ~6 A, &)
BOBEK, BAKOREITFERISEL Bif7-7,

2.1.2 KERK - SKICEST BAE

SEOKEICBTHIERR, BEXEBOBRESL
JEBT L7720, LT ODO~100_ L AKE Ok,
0 AKEIZOWTEK, TEK, Bk (—5E
KeK) OREZITo72, ETEORMEICBITA
BABOS L, —RIEA—DEKBETH L,

- EE128KY B, KR, B, dbT2E,

FIh. FRIRE ORI EAGE SIS DB,
K. THI84E 3 ~ 4 B IZFZE,

- FRRINBRIBC BT 242 EAGE BRI © FIRRI -
FWINAEBES) X McEITWTRBEL L
KEEAFOE K, THEK, #k, EhBIC
Lo T, HEBOEK, BROREZHRILL
27z, RBRIT. BAEOBER—BELT
Fvev, ERI8E 9 ~10H K,
CABHMERLT (EHRETEERL) %05
KH

OEFRE | 21 EAGESE KIS, 208HAE, T

BL184E10 A IFRE™ .

B4 S@ERRAENE (ERFHERE)
MBEOWARFOFAL #k, R, BHEAKH, &
% ([ PRI6EE KBS %) cBwT, &%
MIAREFMASEEE (LHE) 2B8L TR
HaEhr, 22, TERIGEEAERHERSL
BICET 2WE] CTREOMAMBA L ERIE
B EEEARDTE HERBITEETHRE S 1
ABEINDHIWHRDOVTNDPOLLIHTL LT
BRTH2, bAGEBEGSMAIL, JE, B
Bk, HEH, AR, EHE, R, BFHE,

=ER, RER, EBE. FIE, BRE. FH
B, REE, dHEEESE,
HHAKERES RS, BOAROAR, Xii,
HRAERR N DR EE LEE S, Bl
DERKETH 5,

Q&FRME | 5 LKEOEKE. FHRI19E2 A

- .

EAROBRZRIBT 5 72010, £EOFEE
N2 & HIRBI T4 2 B L TR EBET A & &
i, FRIE L CHiskBEN 1 F m’/ B EDFE
HHOBAKBETELZIERTEZLIBEL
ToE A, AN R, HERY RSN
25 TH 5, LiBEEFN, JIK)N, EHRE
. RKEIRHEWN, BEREBEEIUI, BEE -5
W FTRR)I, HWER - FERFR), BTEHIT
FIL sl MENEAEI, HFEEERI, A
NRRNL, BHRAS)., ERESEEY L, AR
WoENl, EEEFA LA, LB, EBEK
HII, BRI, EBEFEI, EHBHRHE
N B, HREARR S L0 5 BUK T 5 K
ORUKH S (FAK) ROEKmEAE Bk ¥
5o
FOMODOTE TER L - @AKED D HIEFER,
B RERIEBE DR D o 7o KBS DR AKR UK,
F194E 2 ~ 3 HICFAEE.

2.1.3 REICEIT 3RE

2.1.20F RN IR D42 LK BEEABIZBIT S
A CFR8E 9 ~10H) DEIIH-E THRIML
B A RHE R AR, 72, 2.1.20F 0o
BRBICBITHME CFRIE2~3 A) ORI
BF2 THREL L 725l A K,

2.2 HAE

EFER, BEFEROSTIE, —HOEZEBROE
BFEBRWVT, 14 2uv 575 FuK
BoHTET (IC/MS/MS) ZHWT{To7:, BIEE
BOBEICIE. AR EICC0.BEERT AV
720 EETRMEIZVTNG0.05, /L (FEFERRIC
DWTIE, —#, 0.1ug/L) Thoize FHH
EOMEZR-1IRT, 56/, BER® (SRLA
A, REROHEHICAL 2V SEIAR L THE
ez fTolz, KREWX, EFERE, BEZIBORE
MOFPIZASD LI 12, ERATTF~BIERR

9



HEITE H4E (5 883 5) * E

b

L
=

o % Fre20. 4

-1

IC/MS/MS # R\ 7-3E %8k, BUEEROTTENE

1. HEORNE

1) MBATRELLSBE (HEZFI A, FUFOEL Y, #)2F L, LEPETEROWTILL) (2RI
2) RBEAKPIrRTEENHLAB LI, YBOTAINVEYEF M) s (FREELT e A) RRAWTHE, RSO

BERTOT T EMEE.

3) ST AEBI, REATIEN2,m D7 4 17— (§AH PTFE. ADVANTEC) & BV TiF#l,
4) AZA7FT A0k g/L OPIEERES ("0, BIEER) %1 .g/LHBITLEB LI ITEML, REKTAZT v T,

2. IC % .
®E 1CS-2000 (Dionex #) AS50 (Dionex )
hZ L IonPac AG20 (¢ 2mm) + AS20 (¢ 2mm)
T BE L O LAY KOH 10mM (O min) —~80mM (0 -22min)
BERGE 0. 25mlL./min
T LmEE 35T
FF L vH— ASRS Uitra { ¢ 2mm)
Bit 60mA
AR 100 ¢ L.
3. BAMH 7 LG
E:3 8 HP1100 LC Binary Pump (Agilent £4)
RA AT LK 90% 7+ k= k)b 10%HkELA
AA T LT E 0. 2mL/min
4. MS/MS %&fF
il API3200QTRAP (Applied Biosystems #)
1+ »{bE ESI (Negative mode)
AFxrE-F MRM
L i e IEERE (83—67) BIEFERE (99—83). "0, MIEERE (107—89)
5. EEBTER

HERE 0.054g/L (—8OF—5T0.1peg/L), BEEE 0.054g/L
(5 EEDELBMED CVIiZ10%FKM. S/N iE>>10, 77 7 Gl #H L7ofE.)

LTHERfTo 7. KEPOEFREREIL, FIR
N B 242 L KESFKRFOFHEEDA, IC
& o TITo7:e REOHFNERREOHEIZ.
BMEEEIZL > T 727,

3. BREBRRUEER

3.1 BEXK - BEKPOIBEZEMEE. BRIEEE

REE |

W, BEHAOEEKRETH 2FHRIIR
UEEMN - EIRBORERER, HEKICDWTHRE
T o7, ‘B2ICINLREKPOEERER B
EFEBBREORERR LR T, (—HER"™ T
%F) FARNEBIC oW TiE, B & FEREC.
EEACHERE L Y L% i, 0T,
RN E L ) Ll E s, £OTFic Tit
BiIZaEL7,
FIRINTROTRBE RO S, EERE, BEFEER
FizeToREroEBah, BREEGRIZ, *
R Z10.7~9,000% 0. 08~1,500 x g/L TH -
7ro FNFNORBEEIZ, BT L2EEN - &

(10)

JIFRBOBRBEAKICH R THEIIBVIRETH 5,
Chid, BHY Tk, ThIToOEE
HOREICL D, FUR LB IIE TR, AR
FHOREEBE LR ENIEROEEEIEFEL
TEH, TOEBILIZLDEEZLNL, TO
LE, FIRINCOWTR S L, BEREIIIEERE,
BIEEBTENENL, 100K UB40,e/L ThHo72,
¥/, SEORETIE. BREFORFELZT /% -
TBROBEHEA FIHRN, TEN, TN SR
FERBEIZ20~30k /L BE, BIEFRRNARIZ10
~0ug/LEBETH /. —H. REBOEEY
ZFTwRVEEZ LR AREDBE, EERR
Eid, MERBRTIR1 pg/LBE. ThDATIR
Bug/LBETH- /-, BEFRBEIX. LR
BTI20. 1 g/L BE, #hLUAN T ] /L
KiMTholo INLDOBEED, FRBICETAS
HARHROEFER, BIERRBRELER LN,
BB - ENRSOREKE. BBV T
AT AWK (&N, BHHIL @), F



B, AGEKRUKEERES Y

LEWIZBITA

VS 7
W 4T (5 883 F) EER L BEREROFERN LA MF ®A, AR, HH, BE, B

FR-2 WK - BEKP O R U8R RN E

L EXRORE (pg/L) | BEEBRE (ug/L)
R5 AN BREH | i | REED | REE | BT | BEEe | BEE
B - Hik 5 ?
B - vl | L
Fi K HIS 4 25 |2/ 0.4 26 i 22785 0.07 5.4
TR EA HI8 4 6 | 6/6 0.6 180 | 6/6 0.05 16
FURI FEI f f
FIIK :f i
s HI8 4-6 88 . 88,88 0.7  9,000¥° | 88,88  0.08  3900°
o - i H18 3-5 16 | 16716  3.07 ‘O 16716 0.54 259 @
FAMEA HIS 5 1 A 15" ¥ | 171 013 0.13
BEBTEA HI8 4-6 2 i 248 46" 7,000 | 22 1,100 15,000

a) BBEIBREBBEICSTSHE,

b) EETRMEIZ.1xe L (ERLUADREII0.05.81L),
c) FEIFLE.

d) EfBOBEE 2 A0 ug/L DL,

WL &N REN R TEN D258 BHIDWTHE
BEiTo7z. WEREIT., UREIOHHEEH, #
DBEI0.4~26 /L THotzo 2R T0ug
/LEBZ TS, LT eg/L DRETH
D 20pg/L BB 2B E, T8 TREAN
TOBREE 0L LA EDFILBEEIZS. 1ug/L),
T/, FTHRBICITIC LA > TRENEL 25
LOWEMIBDO SN h oz, —F, BIEEREIL,
228NEL D IR S, ZOBREIX0.07~5.4 g/
LTholze 1ug/LEBATFAEE, BEEYE
AL 1EE (FEN) THh, £0%2%0.1
~0.3ug/LOFHEICH o7 G.4ug/L DEH%
P&, MHETHEREBOBREZ 0L LA EZDEY
W0, 18 ug/L) . HEFERR L FIRRIC, BEEAL
AR B b ot $7-, EERE. B
EBOBEOVWTILIZBWTY, RIS OW
NAD S HBEEBREVEZEROREROEE®
FFTWRWEEZ S NBTIIKPORE & FR
BThol, Thbb, FIRINGER, BEW - &
N e iz, BAAMEROETE, BIEERBEOR
ERRABETHLLEZ LN, TRUEKD 6
HEOHE, EEBRIREIZ0.6~180x g/L D&
THholzd, TROMATICTERGE L THEE
BEPERTAERBEGEIL TRV NG, &
EZRMBELEVREIIOWTIE, BEEHFTICAL
LhAEFRFNOEELH L REEIE 2 bz,
—H . BIEFEERRRE30.05~ 16« g/L O#HEICH -

100000 [
10000 + s

o 1000 | st L T

) P a ® o R0

% Ll | "“ﬁ ® o Alll

'E %10 -S% ® & AlllYiEE R T

g * feies

f . 4 > . A )
001 X 04 . 100 1000 10000
x g"‘x d‘% M
. 0.01 X
BB (v e/L)
F-1 WK OERRRRE & ORIERENEE O

7o BIEEERIBRESREIRE LR L7 T ALK
FOEERIREEIL, 39ug/L L EFNEBEL Lo
s, AEEEROBRI, EEHFIBY
THAVWLh-EERCL2E5 1T Hh RE R
<. TADTKERLEEZEZObN, ThHDFE
REhb, TARREKIZ, AL LTIIFEFICKE
WHIT TR VY, BREAKPAOIEERR, BIEFR
BEDOHEHIRE & 2 2B EMH B LARENT,
-1z, FIRNFE R BB - &)k o 5
Bk - KOOSR OEFRRIRE L BIE KRR
BEOBBERT. BEFRERORE L RSN SFH)
X gz B\ TiE, R - BIERRRREF VT
&<, L2 bHEOHBEUE, -7, HEE
Bty HBEEROL (BIEERE EEERI)
A, FBRINENEBBBLTE D, FRIERIN OB

(11)



BITHE ¥4F (¥ 883 B) *x # B

& ¥ ® FB20. 4

EEAROFRRALZ-TWAREEZ ORI,

—AT, FIRINOFINTH 2 AN OFBIZAE
BT5 Y RIIOWTIE, EERRIEE LT,
BEEBRTRBETCEUHATANOKE K
BrHBziTwariEZLNS,

BIRFERE R, X #EicBWwTIEE]
AR L7ZAS, YH#IRICBWwTIiE, 1002 ~10"8 %
EREL R TV, SEROBERICL->TIO
HRIZELL ZENEDH LN, '

3.2 KERAPOEFHEE. BEEMERE

3ATHRRA L HIZ, BEFRORETFIRIIGE
BOKEREP IZIZIEERE, SERESHENE
BRETHFEL TV, KETIE, KERK,. TE
K, BKPOEFRRE., MIEREREICOWVT,
FIARNGEIE & F A oiRizFT T D72,

3.2.1 FRIIFIE O EAESKIBEK (T

) :

FEMAKERAKE TH2EKBOERREIL, Pk
18483 ~4 B (£E12EKE), FRRISE 9 ~10
A (FIAR)GER42 LK), FRRI9EZ B (&F
FHRAYERE., TOMOME) 27072, BEE
*#®-3, @-2127RF,

MR TRIB D42 EACGEEAE Z BT 5 IEERE.
WIS ERREE OFERICOWVTIZEEERY IR L7A5,
Tho w3 UIEFRE. AEFREIIC, RiKks6HR
BoE&Th ol ans, BEGE IR, X
1.3~26 u g/L. BIEFERRIZ0.09~17ng/L THho
720 31Tl 7z, BEROEEYZITTWiRWw
FARZEKLTWLEASTIE, EERRRE. &
BHRBREIEVCBETH 0, BEEEZITT
VB HIE T IR ICRES R o7z, £, B,
TS THET 5 L, X, BEFEEILICTHR
THBENSETLTEY, CAEFRIZIZHD
LEZ LN, H0o00BKETIZ, B L EH
WKHAELTWLY, BEELERZ L, HESIC
DWTIRKRELREIZ (., BEERIZoOWTIE
ETEBENFETLTVWAEMIZH -7, EFOR
FELEAFORELRET L, AFREOHIE
TRERERRED R VEMAR S0 2,
BIRFEBROSMIZH T VB % (., £F0M|
MEFEL LIOEFETREVBE L 2 2 @M %R
Lzl Ths LEL B,

3.2.2 FRNIFEL D LoKESKIBEAK (BT
)

WTFARTEAKETHHEKEOERREIL. Fl
184 9 ~10BICER L, —EDEABIZOVTIL,
FR194E 3 HICHREYITo /2

FERISEI0H DA TIE, FAPOEERE, B
HEER X9 B F N FN29R U273 E D S M
sh, BB SN OREREIZ0.06~78R
0.44~40p g/L THH . BEAFICL W FRFEAK L DK
BoEro/: (H-2), WTFhokhd, BE
B, BIEFEROFER L Y THRIAE L Tz,
EEE, AEFEIRE SN0 —H0EKS
DEKRKOBTH o7 SDOL X, BIELEREH
o EAKE, EERBELE P o, AT
HEKBIE, HBMBEE L Cwi-Z . BRI
BT AREBIIEEREUEBEEROMAEDEE
BEThbHorzZ &, FERERUKLTVE2HEOMH
CHLREROEBEZZVI-R’EAK FRN) &
DIEFEMEUBIERERRE X, FKEFFL LI
Erolzl b, BEARPOEER, BIEXRIZ
BEFRICLIALDEEZ DN, BUTHEKIC
DWTIE, FRIEI BIZHRAEE LA, T
NOBELERBETD 72,

—F., WEBBESE - LBEADI B, Bk
Bl oTiZ, WERREDOAE (5.4~26ug
/L), BIEFEFRE IEVEE (0.44~0.81pg/
L) #Holz. B THEKEO LWICAET S
FBEROHKIZ, MEBRIEBLAEEINATES
TEREZEMBEEN EWI L, ZOHBEREHET
HHI b, JIOEEBBELRENS S, T
KADESHEOEW I L D BIEFERIERERE~ &
BICY SR H D RIS N,

IEERE, EIEFERBENE oA (T
iZowT, FIRRINACOHEE: OMBEET RS &,
TR & OFEEASL VG E I, IEFRERREE, A
EZBBRE BVERICH - (H-3), 2Dk
=, EIEFEEAEIT. FUARN D5 O EREAT, 000
mBEICLZLE, PRV ELZoTwA, LA
L., BERBE I, BEFBRELIILETH .
FUARII A & O FEEEATL, 000m T2 BV TH 20 4
gLEBRZ T, ¥/, EXBREEORGE
(77~78 wg/L) &, FIAR)I & D FEREHT6T0m D H

(12)



LTBHEIBUTS

FrUY
W% E4T (% 883 F) R &R, I, HH, BN, BA

®-3 BKBORK - TIRK - $KOEFHRE VBIEFERRE

i ERERE (ne/L) i BIERBRE (Lg/)
E5 RANM  BHE | g | BEMY | BRM | BE% | RER | aee
BRIBR A : i
FURR 480
Feifi K H ;
B2 EKE HIS 3-4 4 4 19% 289 L 44 13 17
FUAR | R4 2 bkl
L HI8 9 6 | 6/6 1.6 27 | 6/6 0.09 0.82
PR H18 9-10 19 19719 6.4 % i 19419 0.15 15
TR HI8 9 19 1919 1.3 16§ 19719 0.15 27
AFERNME (LK) HI9 2 R V2 17 18 | 44 5.2 13
ol (UHOFRE) H19 3 4 i 44 5.9 P I 1.2 7.8
WA 9 :
FURR)I| FARA2 b : i
LR H18 9-10 39 | 2039 0.06 78§ 21739 0.44 40
o (UEIoEME) H19 2 21 | 21/2 5.6 771 21721 0.93 32
FUBR AR A : f
FeiiA : |
@12 EAE HI8 3-4 g8 | 18 0.5" 60 | 778 0.17 0.35
EFHRABME (L) H18 10 13§ 10713 0.08 4 | 8713 0.06 2.6
EFFAMRE (FHEAKHE) HI8 10 4 1 34 0.16 0.37 | 2.4 0.09 0.09
AFRAMTWE (LAGHE) H19 2 21 19721 0.15 53¢ | 17721 0.06 0.38
oft (LEOBEME) H19 2-3 2 12 0.53 0.53 | 1.2 2.3 2.3
BTA
EELMHEE (EAH) H18 10 8 | 68 0.46 21 | 5/8 0.08 0.14
WERMMME (HKH) HI810 ° 16 | 14716 0.11 6.0 | 13716 0.08 1.2
ol (—&ibioERE) H19 2-3 3 i 2/3 0.80 15 i 273 0.09 1.2
FABTEL - BX ! ]
FURL) LI,
LA : ;
SE2EAE (8K) H18 34 5 | 546 g.3% i L ¥ 12 18"
FURRI FEa2 b
s (THK) HI8 9 32 1 32732 17 250 | 32,732 4.8 12
TS (TEA) HIS 9 9§ 9 6.5 B 77 0.23 1.7
ER (k) HIS 9 6 | 66 1.8 92 i 6/6 0.12 0.86
PRS (8K) H18 9-10 2 i 22/22 18 290 | 22722 0.22 14
THR (BK) HIS8 9 17 i 10 240 | 1717 0.23 1.8
AFFRBRFME (LAGE - #K) H19 2 4 4/4 15 T V' 5.5 15
M (MOBMIE - $#4) H19 3 4 4/4 20 9% i 44 1.2 7.8
T {
FUAR| 42 E okl ;
LR (#K) H18 9-10 5 5/5 62 430 | 5/5 0.08 24
Toft (MHOBRE - #k) H19 3 2 2/2 66 8 | 272 22 23
FIHRI RS 5
itk i :
£RE12. Bk H18 34 r | 24 2.3 27 | 0.15 0.36
HERAGIRE (LAGE - #AK) HI8 10 13 | 13713 37 2,90 | 12713 0.05 6.1¢
RERAGME (MAKE - #Kk) H18 10 4 1 4 130 990 | 24 0.11 0.69
AFFRMRE (LAGH - #K) H19 2 a | as2 0.87 87 | 17/2 0.06 0.33
oMt (UHOBERE - #X) H19 2-3 & i %3 250 B0 i 22 1.1 &
T A i
EEFRANAE (LAGE - Bk) H18 10 8 .i 88 36 1,200 | 7/8 0.09 0.19
EERANAE (WAAE - k) H18 10 16 | 16/16 0.17 350 | 1616 0.06
O (—EIEATOEMRE - #4) H19 2-3 3 | 4.0 24 a | 2.3 0.09 1.2

a) MAEMIIBHEEIZE T 5 E, b) TRTRMEZ0.1pg /L (FNUNAOESZ0. 054 Lo ¢) MEEAEVEEHIFIRIIGVOR & Lk
DHOT, MERXFIRN2 G ORI KERAOER., d BREITHLE o) EREZRERLTA (KETH), §) ke i2izEE. FRIIPGR
OKRERETIUATREMT O34/ L O, g) BEEIDAEEERICILZEEDNRZ, h) KL IZZEMETH 24, REEFEICIZLEL
SNDHM (#Wlpg/L) DHAHY . §) BEEIEARRSE LGS,

(13)



¥ITHE K47 (5 883 B * b=k i3 & HE = FERE20. 4
5 r 100 r A EEE(H)
o EHER (%)
5 ) sBIEHE (H)
40 o © * FifK Rl Y o BIEER (X)
:j‘ O Oﬂl-FJK E [ [} ®
ESO Go 0 % 60 " 9, a
i " o t I Aaos l: .
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Bl-2  FIRNGFROEAHEAKIC BT D HEBRRE
&RIEFBRR A OB

HThotz, Thbb, HEROAIETHEDY
BRI 2o THHLTWE EEL LN, &
FREBEFBEOVTIE LKEHTRENYE
WIERERTAE, EERLBEEBROLODE
Wid, BAERCHIB ENLEZTR Y BEERO
FEOEBPL EARDBTARI o TWAIEENH D
EzbN5b,

3.2.3 FERIFEBLIA DR KIERK (RFK)
FIRNRBLAN D ERIFORED 5 £, KD
FMAKOFEKGOREL, FRISEI~4H (&
E12 EKESEKE) . FRI8EIVR (EFRHEH
WHEARE) . SFRI9E2 A (AFFRBFWERE) .
THI19E2 B (20fo@E, EFFRBFHRELED
b2 EKE) CEKLL, £E12EAEEK
BRUAZFABAMMERLELZ, BHNOETELRER
KEEKETHBESHBRKEVEE, FXE
w3, EFRBHMERETIR, REARUHT
KEFEKETEE L OBFEICBVTHED LB
IEVEKEEKBRVEHKETH o7, KD
BREEDERBITRT, KA #HTAEDR
BREFEKRE LTWAH G, FERACTEL
e
—HBOWAKGIIEEERE L, T EEREIIE
Lo TidVA2, 485 HP, HERIZ0RE 5.
WIEREEIISHE A OB S h, Bl s h-3E
DR IEZ 10, 08~53 % 00.06~2. 5 g

I 6 OERER EE & OBR

/LTHot, WEBIIOWTRS E, REHE
DOFFR, AET LI - TETFREL-TiIW
HH, EFETIE, 1~5pg/L OBREHHEIRD
% C1TRE, HEVT0. 1~ 1 pg/L O#EIFHIZ 145K
B ol BEROKEL SV T2 WG
BOBEK, BEH - BIHRBOBREKL Z 0
E#EIChH o7, LA oT, BEROERADE
KICBTHFHWLIERBROBE L ~VIX0. 1~
S5ug/LBETHLEZZObN, 3EABICDOWV
TiE, BFEBRBEN20pug/LZBATEY, @56
DPOFEEPHERN SN, —FH., BIEEBROBE,
BESATIE, £/ TI0.1~0.5 1 g/L O i FH
M b Z C198H . #itvT<0. 05K V0. 05~0.1
pg/L DBEBICISHABTOTH oz, Licdis T,
HAEDRFADFEKIZET 5 FHHY %2 EIRERRD
RELNNVIZ, 0.06~0.5ug/LEBETHLLE
ZAbhiz, T/, BIEFERBESLg/LEEA
7eAEHI 2 oT, AEBHORL AR —HKEFD
BERTHol, TNFNOBEDL2.5RU2.38/
LEFEBRETHH, BELLTEIFNILEEL G
WA, AL rOEENRERIE L LN,
3.2.4 FRNRBLIS OB AKBEAK (HTK)
FRNRBUN O E ARG OR/ED S . FHAA
T ADEKBOREIL, FRISEIR (BEF*E
WHPERLE R UTFRIE2 A (FOMoREZE.
—ERIFEFRBRHDERED S LD 1 HKRE) 12
ER L. BRER-3IITRT,

FADH T KOEARBEOHE, @218k, &
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BT 4R (5 883 B)

&R, MR, FH, B, B2

FEII22AE D 6, EEERRII2050E 0 S B &
v, B SN FEEOBREREB I FNF10. 11~
21 U°0.08~1.2n g/L TdH o7z, BETHIT,
EERE. BEXBVTNLICOWTY, £4T, #
RENZTLALD0.1~5 pg/L, 0.05~0.5xg/
L OffICH o7, LIz T, BEOH T A
OEFEEK BIERREOFEH N B L Vi,
RMKEFABEETHLEEZON, 7275L, &
REICBIT 2B TARORENT, BHAT, BHE,
B, REAPBEL TV 20, 4%, 0
HEZERL-GELLELEZ bR, EERIZ

A RBHIOWVWTI0pg/L #3BA L., BIEEREIT2
REHZOVT ] pg/LEBZTBY, MEHIDTF
BuSBR O bN DR TR S FEE L Tz, FIEER
REZTTo7A—BABLEITATBY, B
B2EROBELHIHLEL LN,

FURR N T3 OF AR T3 LIS 0 k35 o T 7k
IZoWnT, BEFR EEBLE. WThogs
LERAELHTARTREZBVIREZ L, 2L L
TEFNRFHNS.2X1072~7.5X10"", 1.3X107*~
LIX10"OEHIcH o7, Z 0BETERE /TR
i, FIRNEEOFRKOFE . BAHEERD
ADF AL, BRI UTTHot,

3.3 IfK. $#KPOEFEREE. BIEFEE

R '

3.3.1 FHR)IFIED$KE (TFK. %K)

BAKPOEERBRE X, 3RBE TR
., WMEHEIZ.8~430ug/L Thotz, £ D
HETHT ug/L Tholds, EoroihEiE
100 g/L 2 Tz, ZEALDORBIZON
T, HEBBEIREAICHE L T LR LTWwWias,
CHFETOMRY Y THREShTWVWD LT,
REICHETHILOLEZON:, ZODELE, B
& BOEE THRNFBOBAEOR KD DIEE
ERIBREIE, MBI _TEVETH o728, K
BHEOEZEREIX, FhLIVdRKEVLDOTH-
2o S RIOREOFEEHPI TEK L FKDIIEAH &
NEREIZOWTEKREBKRKOEREEL-ES
A, BARELZEWTWA23%KE (RHTL0
O, UTE#) cBnT, EEREFRIRE
430 p g/L (R3fE1S0 g/L) IZEH L TW7:,
HERCREL 2 T Wiz 9 BARBICOWTIR, Rk

(IR REROURE F 7132400 g/L (P SAE63 2 g/L))
Thotzo MILERLTHVTWARABTIZ, 1
EM36ug/L (hHfE1.5.g/L) Thotzo Th
LNEKOTREICI, T/ REBHREThTWS
BEYHN ., EERBEO LR ITKIE G OFHL
PZITIREL, AV VRBOTETREIEENE
T (ClO7) HHEEBICEL LD THAT
BEtELH 5,

—7%. BIEEREL IR Tr oM Eh, &
FEREFHI0.08~24 u g/L TH o720 SHOBFET
(3, USEPA »%/R ¥ 35 &M D DWEL (24.5x g/
L) B2 KEIBOLN o7, 2B, K
AKOBEBREICHART, §KORRIREIEE
Thotehs, THLBEERBERBELRL:
FAR, BT RKEHBIOKL T L HEEROHE
K (#TA) @1oTHY, FRTIIMOKIFED
LORKICIDFREN: 720 THo7, T2,
FAKE D SBHFEITEL 2o720id, EEBEREK
ICKRBEHREOBENDLI-DEEZLN, BA
KELE T W /223K IZ BT, BIERERD
M RE F5130.63 e g/L (FPOEO. 03 e g/L) . HEHK
KEEXHWTWI THBABIIOWTIE, BIERE
(32. 7 g/L (PIRAEO.06 4 g/L) TH o7z, WAL
WEREHVWTWSEKETIE. AEEERIZ0.80
pg/L (RREO. 154 g/L) ThHolz, SHOR
BOBEAEFROBELERIINS {, FAEE
KOx$EHH HIRER S 2RI oW THET
A&, EIEFERITIZE A LRI E W) Em
R L7e TRHHDER>L, BE 2hHbLE B
b, BEERIBKOBRTECREOEREICLD
ETHmTasz Lz zdbh, REREETHAC
LRI,

3.3.2 FRINIFRRLISL DK (T#K. #

)

FIR N FIBLAN DB O 745K E P, 1R
FRIIETORBI BB S N7, BEHEIT,
0.17~2,900 g/L &, BE LR OEEIIFFIC
Lo TELZ o285 FIRNRBOEKEDOHE L
FREIC. % ORBICOWTEAL hiBEEAKIE
CERLTWw, REFHICOVWTRS &, HE
MBREPREVEKEORE (£EI12EKEFRK
B R CAFRBFWEREO LAGEEKE) T,
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H1TE H4F (B 883 F) *x E B

& MW FRE20. 4

BT2pug/L EIZL ALY+ ng/L ThHotzo
% DHBE BV THERMEEI /N S WK -
HRAAEORE (EFREHPERL) <1, £
MARTREARE Lo ABOBHE. 100~500 2 g/L
DFEBEAPRELE <, 1,000 g/L ELEDRES 2
DHolz, mEmirE2, 900 . g/L OFFHL, A
KeBEKE LI-BERAKEDHBKTH o/, #TK
RAKE LB ABOEHBES . 100~500  g/L @
EBEFRLE (., FhUAE, 2L 0BETHT
peg/LORETH o7z, F7z, BEFERBAHYER
EIZBWT, EAGEEBEAKETRESMAICKE
RIEMIZRRD bz dro 72,

INLDFRP L, FREICBVTE, #KRF

OEERSEIL, FROKEEA L Lo BmoEE

DS VEKEy - BRAGE (EERAHYERL .
BTFKRERAKE L LBRHRED A Z gk
(BFEFHAFPERLE) . HEROBREI K E VigK
% (AFXRHEFHWERET) OMEIZEVERIZH S
EEzZ N, TOHBIZ, KEOREO ST,
BEOHWREFOEERI WA LT, I
B O/ S gk By O AT B IS R E O 4R
B E V20, KEPOEEEREEHE %
AERICHHEEZLNDEZ L, KEOEAED
BT, BEFOADPELFLNL—HBIIHL, B
KBRFRADBFEDOH VBT RKOBEL Y EW
ZLick s LRSI,

—7. BEEROEE. TR P, 65580
LRt e, BHEKIEAOEEI Y LR L.
BHBIEML O, BREL LTOEEIZL
AEDBETRHREVE OO, FIRRIIGIRO &K%
DHELERRICREOERELEZ bz, B
N7z A ORBERBAIZ. 0.05~6.1ug/L Tho
oo 1ug/LEBIICOIZ6EHTHY, wih
YEFXHAMNPERE TS L2 KkE, 18
HABOR 3HBAETH o7 (FOMORAEL L
TERIESAICHBRELAZLZLVTRLEK
BTH1l ug/LEBLZTW-D6RE), &
KFIZonT, FEK, #KRPOEEFEEE % b
Byot, BKOAPETERVEHEREKDO LN
ETBCBE D o205, BEL LTIIZZET
DEKETRIBEETD - 72, FIBINIFEO B &S
DRF LR TH o7, 1 pg/L 2B 3HK

Wb, 2BABIIEKRT] pg/L *EABLT
Wzht, B 1BKBIZoOWTIR, BEAKTiic
0.06ug/L Tholzilb bbb, KT 4
gL ZEBL T (CFREI8HE10H OFEr 6.1
pg/L. FRIGEIRORE 1.1pg/L)e D
BAICBIT D BIEFHERRE O LRIE, BKPOE
FEEEREOEE CEFRISEIOH OFEE 2,900 g
/L. FH19FE 3 AORE 880ug/L) bERT
B, RERRTHLLELLNZ, ThOER
26, RPN O MO EKE T2, BEASS
i, BVEBEOBEFERIIRE Sk o a8,
REORFRIEIC L - T2, KT OBEER
PBug/LeBZAGENHH I LWERENT,

3.4 KERDEBFERUBIEERRE

3.4.1 BAKEFROIEFRR UV BIEFEREE

ME T, XEPOEEER, SEXERICLILE
KB OEE~DEEIZOWTRRT X795, K
TIERICRESROEFTRBE., AIEFEREL
BEL, FRICESV T 24T o720 FRISE
9 ~108. FIARJIFTIROEKE 28T 5 EFEEE,
BIEFERREOERRAEORIC, 2THARERT
6 BRI ZHRILL . FRI9E2 ~3 A, 1l
NOBIROEAFICB) S IEERE. BEERRE
DERBFAEOBIC S MAKELZFIL 72, 1HA
KaiE, HIEFRL-LOZERML20, &
B, BIEERMBEIIEEEOLIE A L,
T, BRL-EAREOREEEORKIZ. 94
Tholo BAHELEREETT.

B AR EE P OIE FEREREIZ], 200~ 26, 000mg/L,
B FEEEBE2170~33,000 1 g/L EWELViRE
BHRICHoTz, T, BEFHICOVWTRS &,
EEBEEEOHE. 1,000~5, 000mg/L A°115808
5,000~10, 000mg/L #5113k, 10, 000mg/L L\ E
MHIFRETH Y, BEFEEEOHE. 1,000u¢
/L kit 8 A, 1,000~5, 000 x g/L H514388
5,000~10, 000mg/L 7% 2 &K, 10, 000mg/L L\ E
HIRETH-o7: (H4ARUE-5) . FFICEFRER
(22w T, 10,000mg/L D EDOREE NS |
LOENWRENVWIZ EITRENT,

R-6\Z B ER AR RRIE & IR FRRE, B RELR
EORRETRT. AREERRESBEVEEIIBY
T, EEERE L BIEERBESE CEAIZH 5
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T, ﬁ(ﬁ%%tflkﬁﬁ#ﬁ‘)‘ b UYL ERIZ BT D

7K
BITE E4E (% 883 %) EFRM &R R ORI & AR B AR

&R, NE, FE, 2@, B8

T4 BABETHERSATVIRERERS b)Y LABERTOEERE BIEESEE

 MEERE (mg/L) L BEXEME (4L
X5 PN BORM | M | R | R MEE | REW | B
KREHFR F) Y A3 (KE) 3 ?
AR
R E H18 9 6 i 66 160 1,700 ¢ 6.6 13 660
L YN H1§ 9-10 21 L2/ 1,200 26,0000 | 27727 170 33, 000"
AR i s ; §
B AR H19 2-3 5 5.5 6,500 22,000 55 510 13, 000

a) BERECERAEDEFREIZL. 0% (FF12.0%).

b) BEEOENAMERREIIL. 0% (FRIZ.0%). ARSOBEIZ10,000. g/L (10mg/L) LT,

18 r

15

<1,000 <5,000 <10,000

ERBRE (me/L)
(-4 B A KEE B D 3E FEERIR KE O 53 Af

(EEFEPE © 1,200~26, 000mg/L, #5:E : 7,400mg/
L, F¥{#E8, 300mg/L) ‘

210,000

ZEDbhb, T, B-6TIRIRBEEENCHE
LTRLTIIW RS, BLEEETLICX 5B
FHOBVIIFFICIZRD N o7, LIzdo
T, IO DHERRTSERL 7-EAKEOE
NERIEEREOHEN12~13.2% (IFHEMSAF
TEhholdBBLEBRL) EEVERICH -7
TEEERTHL, BWHEZREORL I,
BFEBRE., BEEBROVTIIIBVTLZFOR
AT 2EEICH B Z EITRERT,
-7\ ARE R OIERERIBAE LA ERRR
DREFRETRT. BREREIBEVEBIIOWTA
BEXRBEELBVENIICH L Z LiHhh b, FFiC,
BERBBESHT~ 175 mg/L LB IZEVE
a MEZIZIZHABERICH ), EEBRENE
BEDEEIE. TORENETE T ZENRICH-
25

(17)

<5,000
BIRRMRE (ne/L)

<10,000

BU-5 B A K B O e SRR E O 4 A
(RFERIPH © 170~33,000 1 g/L. 94l : 2, 300 u g/L.
¥4, 400 g/L)

3.4.2 MEARERDEFEMRER BIEFEMOR
I
WHEREI., KbhokHEEEEE (HCI0) OF#
(K1) EFHYORIE (R2). & hEIciz, &k
HHERAA Y (CQO07) OHWEER A+
(Cl10.~) %W Mtks L-amus (R(3). (),
2220, ROERONITH_FEEICE ) 254
BTAZ ML TWwA,
ClIO™+H;0—HCIO+ 2 OH" (1)
ClO™+ 2ZHCIO—CIO; "+ 2H*+ 2CI” (2)
ClO™+ClO™—ClO,~+CI” (3)
Cl0;~+ClO™—ClO;~+ClI” (4)
REPOBEFBOERBERCOVTIR, Zh
TTHHHLPICIE 2o TR WA, BIEEEH
B SNDRE T, AEEREEREEOB
££1,000001 (107°) BETHAZ L, KE

1



RIS $4% (% 883 9) x # B &£ # & FH20. 4
— 35.000 r 35,000 h 6,000
‘ E

- E 3glooo -4

§3QW0 ABERE e
# 25000 | ° 3 25000 |
Lo 2 o
® 20000 # 20,000 | 0 5000 10000 15000
= ° &= ARARRE2%
T 15000 ok ﬁ 15,000 LEOREOH
:& L [+ ] Q

10,000 | ° € 10,000
§ A ‘°0$
ﬁ 5000 ‘g‘ﬂ% 5,000
s ; R 3 S . -

0.0 5.0 10.0 150 200 0 5000 10000 15000 20,000 25000 30,000 35000
BEBEDERRE®) EERRE (mg/L)

H-6 HMAXREFOMEAMETRE L EXMRE
R UM B3R R AR O BI R

DA LI R AT VT R R
VEL b L, ERBEENSE) O ILBIEFER
FER LI WS SR, XKEFOBEXERD
ERICIE, EEB, XEOMAIICICTRD &
IRESLTWwWAEEEZLRS, 12721, XRID
IZDOWVTiE, EREEEZED., REPOBEERRE
DERBRBIIOVTIRF 2T HLEND S,
Q10 ~+CI0 -0, 41 (5)
EFRBRRESHVHEIRIERRE E KRS
mlh I lid, RERFERICBITHEXEREE
EEBEOR)~6)NR L 7 FUE O FUG S EE &
WBET LD THEEELLNT,
FRLZE 52, REORFIC L - THERR
B, BIERERRRE WM 2ERICH A, B
MIEEREFBL LT EWERER (BALTT
) DINGBREIIEORETH 7001220
THET S, T2bb, BREDEZEEIZI2~
13.2% THo/Z &t BIEFEZTRENF
NINBVILBLETH 72 conwT, EE
RRIREE, SBIEFRRIREICOVWTEMH L. 2D
ERLETHIREII23B Y, IERERBREIXL, 200~
12, 000mg/L O &P T35, 900mg/L. A FEE
RBEIZ170~4,400 1 g/L O#E TFY1, 800 1 g/L
Thol, T2, BIERE EXEBHLIZT.OX
107°~5.0X 107 *D&EH T, F3H2.7X10 ' Th -
720 BBAKEHROWEDOHIEIX, BRBHROESE
KPIZETHMBEOLRL D MU NS WET
HHZLDbhol, Thid, THICBWTAE

-7 BAXKBROERBAKE - BIEFRRBEEOH
3

SRBZRBICBVTI, (BRBERICKST) B
BEREPER SN WIEEZRLTWSE EZER
L,

3.4.3 ARARBEFOEFRERVBIEREEE

A RCREROERERAE., BERRBEIL, £
NEN160~1,700mg/L, 13~660ug/L T -7,
(R-4) ABKETIE, BAXKEICH~RT, BE
FRRE., BIEERBEXICED 705 BEER
HRBEVE ., BEBREIBVEMICH LR
e, HEFHERREN 1 BHETH25H
EERRE. REEREEL T THRECR O
(-8)0 COREICOWTEET S0, BEH
DRELfToE A, ERCREDOREISE A —H—
R o T, BEIEIVWTROBLFY > %
BWizbDThotzZ b, BRICLLZEWVT
BawekEZLNL, T T, EkBIZBWY
TEREFBIFERTALZ EE2RL-MEIEES
DEBRD 2\as, BEE® BV T, BEMIEKC
BiLF ¥  EBELHVTEEE T TWAKE
TREFZEMOERAR SN, Z ORI AR
BEWIEICRIREOBIEERBAERL TWAS Z LAF
RENTBY, FRORICHHEE TWDE I L
i,

BIEER ERERE, 2.6X107°~1.1X107°
DT, FH3.2X10 ThHo7z, BEMEITHE
AREL D LBNETH o724, FHTHFET 2
L. BACKE CERCKET, EERBLBETED
FREOHETHEEL TWAY, LB LVE
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#£45 (5 883 8)

FhY) T LERIIBITS
HEME &R, MR, HH, 1BE, B

BT (/L)

0 N e
0.0 10 20 30 40
BIEATE R
-8 HSRAREFORERDIEERE - IEERRE
EUVBIE IR

BONHBARE L BT 2 L ERKREICBNWT
AEFRED ) OEFRBRELIE VL &2,
WIEERREEREBHICL VR 2o T,
i, EFCREAHER S N TH 6 REHHREL
DT TORMPEOWMENRL ), EEBRIE
(BB EhdHolzbDlEZ LN,
3.4.4 BKPFOEFEHREVBEZEREENT
B & ERED 8
K (BAKE, £FCKHE) 12X 28Kl
FEORE., BIEERRE~OEE I OVWTELS,
FKPOEFERIBE., BEERBEIC, F0iEE
WEEH 72 ) OXRFEPOERERAE, BIEERRE
ERMZEDICEZERFEARORICE hRIEIZ L
HBAKNOBTRELRE LA OEMEZ, h
LOBKFOBRELXLDTOLH)IZFRL, EBED
BARKPORE L KB LTo7: (H-9, E-10),
1 FERIR B T = R K P oY BRI
+RTAMERRESH /DD
K IR FEERIR B X IR
AE
W 1R SRR T B = FK o 0B KRR AT
+RREMERRED /2D
DR B R AR R X
BEREAE
BODPOEKGICHENY 7oL A, #
BROEKETIX, IWEEAFIZ, FOEMEREP
DEMEFRETHE L TRHET IO TIER .
ERAMEFERELFERAL WAL EL o/
e, FEILBWTLRRAMEREEYH V.

400 r

[£]
[=}
o

HERBIIRE (2/L)
S
o
(]
o
0 o
o

8
o

0 100 200 300

EREMTMRE (/L)
REFOEFRBE L REFAFICET (B
K AR O Y SR TR IR BT M1 & SEE O BASR

400 500

-9

25

BIEREEARE (/L)
82 & B
-2

(4]

0 L 1 i Il i L L 1
0 5 10 15 20

BIEEETRRE (ue/L)
REFOBIERBBRER FREEARICED
<K OB IR ERRRE T RIE & EREORBIE

25

E-10

—EORHEIZ DV TIIERFERIERIRE DOHR
PEROLNLro7, Z0BEESIR. HOXEOE
FAHMERRER VUZAROBEERRE L E
BLT, BAXHEIZOWTIIEMETREL. 5%
., BERAREBIZOWTIZL 0% B, XS
OIEFEE, BIEERBE L, EBOFREKAYD L5
BIIIEHEE A,

DLEOERY»SL, wFhoBkizBwTd, &
FRREOTHE L EREOBAR BT 2O —3K
BRONZ:, L7zdt>T, 3.2TRLEEBD,
FARPOEZRBEIZ, BVHETOH T ug/lL
Tho/cl b xEZEET L L, REZEAVBKFD
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BT W45 (F 883 F) A E

s B OB Erk20. 4

BEBRREAMOLIZERZ IR T Z EAMERE SN
7z Weinberg & @R i O R EF 7T D18 & E
BV TR FEERIRE OFH & EFl A s i Tw
BN, FRICHLTL, BEL LLOMEES S L
EAbN iz, —HERBROEZNEORVERAED
HOEEOFEMIITHTSH 205, —ih IR
& ARG E ORI, EAERERIOThZY
LA EDOTRENDLEELZON, B, 5
(0] A e 8 B D ok 3 DR TR ASRIE, T, 46m
g/L Tholz, —H. BEFBRICOWVTIE, FEK
B UK REE A HEME S - Tl & ERMEE
HEB LA CIZES S OMAR Y 228, FillfE
EEAUMEIEDOTE (B L, THEKREICE
W42 BERBBEIEC, BRETH0.25g/L
DFThaze, #ENEY (RE24ug/L) B
ERFEKERETHL-DEEZ LN,
3.4.5 REBFOEFREEVCBIEFREOAT
WRIE T RIE
BICEKBOT Y E-TIRENEWES, <V
HBEOLZDICEEZELEF TR TWAEE
ek, BEBGEEEARRIOng/L ¥ B2 52
ERHD, FOLILRFHEITE, KEICEIDZh
TTCRENZLDIBVIREOEFEIEH SN
BT LD ORENLETHD, TR,
BEREARNEVBEIC, SEORETHEEOKIE
R OIEFRER L RIE FEERIRBE DT E O E OB/ F LR
THEEZ Do FENE SN KEICOWVTHEE
HEAEE L Tl0mg/L ZIEL., TOBDOEER
BRUOSBEEBOBMREL L TOL ) ICEIE L.
H-11RUE-12127R L7,
EREBEMRETF =T AMERRESH -
V) O HE AR FE R
XIEFEAE
WIE R TRE FHE =R T A ISR RED
7= DR d b RIEE
ERIRRE X IRFREAE
FrEIC L) XEOFIERIBRE I, HES
MEFRETI R ETEHERRELHi.
FRAEMERIBE OERSE SN o &,
BEACKRE B BRI DWW T EFNEN, 12.58
UL.0%% Rz, ERIERREDERTAEL
RERELVBVEE, BHEIRBEIIERORE X

DB D I, KIBIZHIEARIEZREDN
BT LARET, 71— F23y 76l (EBROR
HIEFRE I E DS EHFEAVITDNIEE) T
i, SCTORBRIVBIIERIEELH S,

WEBICOWTRL &, BAKEOHE. §HE

V& A EFTIREIXI2~2,100 4 /L OFEHIZH Y |
BEA42100~1, 000 x g/L DFFR T H - 7245, 1, 000
pgLEBEIABEL 4R BH oz ThHIFW
T WEAEFRRENE, - 1B THo 72,
KB ORE . 160~1,400 4 g/L OHBEHIZH D |
SEMICHEAKE L ) EVHEBEIICH 729 1
I, 000 g/L ABZ Tz, —F, BIEFE
BRIZoWwTRS &, BAKREDOHEE, <0.05~2.8
pg/L OFPAT, 1FEAED0.5ug/L KiliTH o
edt, AR /L EBATEYN., EBOE
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