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 E [BM] TAKSBYRIEFER Y (1-DBPs) B S s A A RTE M FTE R R Y 2 —, R IE R R
PR R AT T AR R R P M TE K R RE RO, . [ F738]  SCEEE S 1-DBPs MRLIE R IR, SR 5 B145 1-DBPs
AR fEE . B RAMIAK R IRAEACE . Ry . ApHLEE AR R s hAR, [SER]  RAHK SRR B
R EEMRIE (A T IR AL Z A, 1-DBPs 5155050 171 25 8= 0 AH b, 22 30 Hh 08 0 T 20 0 2 1 R oot A% B3, 31
4y 1-DBPs 38 FECR IR, 38 E KK i 1-DBPs [ A F ARt LA AL F R/ — ik K ¥, B AT 2 1-DBPs St
=k e, BURCRR . BUR S BERE . M . BUREZESE, #4 1-DBPs E 2 A K Filg IR AR K Bk, 1-DBPs
ARSI 5 vk A o BT s, A A Bk FH BOB BT Bk AR S5 5 0 AR . 1-DBPs A2 i 5 H #5501 28 A ¢, A8 L 5 A Ak
FEMIRBLER (4 E B R R AR A 5, [45i8] 1-DBPs MU MR R FE S5k . BB FHE . HHAEM LT
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Research Progress of Iodinated Disinfection By-Products in Drinking Water
ZHU Yu”~
(Shanghai Chengtou Water Group Co. , Lid. , Shanghai 200092, China)

Abstract [ Objective] Todinated disinfection by-products (I-DBPs) in drinking water, as an emerging disinfection by-product with
high genotoxicity and cytotoxicity, have become a research focus in recent years. Therefore, It is urgent to comprehensively understand
the characteristics and risks of [-DBPs in drinking water. [ Methods] This paper systematically sorts out the sources, classifications
and hazards, occurrence level of drinking water at home and abroad , detection method, formation mechanism ,occurrence characteristics
and control strategies of I-DBPs. [ Results| The result indicates that natural iodine sources in drinking water are the main source,
but other industrial and agricultural iodine sources cannot be ignored. I1-DBPs are more toxic than traditional halogenated disinfection
by-products, exhibiting stronger cytotoxicity and genotoxicity, some I[-DBPs also cause olfactory problems. Compared with other
countries, 1-DBPs have been detected at home, and they are basically at the same concentration level. The main measured byproduct of
[-DBPs is iodotrihalomethanes, iodoacetic acid, iodoacetamide, iodoacetaldehyde, iodophenols, etc. Some I-DBPs have been included
in the national and Shanghai drinking water quality standards. The detection method for [-DBPs is instrumental analysis, such as gas
chromatography-mass spectrometry or liquid chromatography-mass spectrometry technology. The generation of [-DBPs is related to the
type of disinfectant, and the generation mechanism is related to the rate and duration of the oxidation product iodate. [ Conclusion ]
The factors affecting the generation of I-DBPs are mainly related to precursors, iodine ion concentration, disinfectants, and process
parameters. The control technology of iodine disinfection by-products mainly considers the above factors and economic applicability.

Keywords drinking water iodinated disinfection byproducts (I-DBPs)  detection method occurrence characteristics —research

progress
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AR 7H 75 8l 7= 9 (iodo-disinfection by-products,
I1-DBPs ) ZAE1E/K PAATEMUIE A IS DL |, o P I 2857
(AR AR R A RS ) X R K
i 2 i, BRS80Sk T i R ARA LY
(natural organic matter, NOM) 5 Rj1ARY) I & A KN
AU — 2RI R

F 20 fHed 80 AR, L 5 — MU e Ry AR
¥y 1-DBPs 75 S0 3 5 19 T /K B R 8 A th
UEHIZEAIEE Y R IHK Y 1-DBPs i ik
KV H A ng/L~pg/L, 2405 B AW 1%,
S SACHRACTR] S M0 AH L, BAT B 28 1 B0 A B
AR, RSP BRI A5 B AL FEvE A AN
HEFEIETT S, 1-DBPs $IA A 2 K K g A% 2 1
KGRI =2 —", MHh, 1-DBPs AT AEFZ M Ik
FK R MR, ©A B e, = iU Joe vl g
it R HIK A 5 B SR (A1, (At 41 %) 1-DBPs
AT 2 R IR 7K 7 U AR 22— 2006
AR 5E (R 7R 4 R T RE A P p P A b R B T =
FF 3¢ (iodinated trihalomethanes, I-THMs) DA & 2
MEOTSR BRI N BRI WRaT R RO
YLK PR R S T 5 T 20, DU AT 7 A 5 vy ik
A% 1-DBPs.

CAETR IR TIAPRIE) (GB 5749—2022) £ 4%
ML L TR N A S B A8 bR 1, TR YT (A%
R BARTEY ( DB4403/T 60—2020) LA M 5815
Ty BT AT RO KK BTARifE) (DB31/T 1091—
2025) WIS RLAL ) B 2 AN — S — LR B AR 1
B AT 7K B BRI 5, 5 2% 1-DBPs A 3
AHIATR, KBS BB AR

SCERE R G HIK h 1-DBPs BRI 7326
A AL A7 vk FEh PR SF AT LR
AR 1-DBPs B4 42 i B A R (8 I 52 07 1w 4 A3t
Jy
1 AERIR

PRI A I 1-DBPs FHT$E 251, Hode MR J5nT
Gy A R £ DL KA FLBIGE . R ARIK AR
) — B DAL (1) JE X BR AR (105) JE X
FEAE AT AL R 32 SR I T AR X 3 £k 3 5 R
(iodinated X-ray contrast media, ICM) , ICM J& %K
HARYGE RN, S 2w 259, e ARG R
SE 15 KA BRT X H R BR R,

I ZIE A -DBPs [ EZMIE, &4 T IEKS
THEEF SN AT P24 1-DBPs,, 3k [ 3843 P Fili i X Al
T T i XK P 1 R B2 i s, 7K A 2R 32 B KA
15 JBCHRARITE LA K b % K ik B )k 7 HE il 25 40
AIAEER S T AMRIE . 10 —H A0 N0 E A E
AL S W25 H Tian %5 75— 0T 98 rh 3,
WUERER AT AFE H M pH Tl i SR M R OE A R
WAk, V5K G A TCM A |
B ie RS E SR IR L S R IR AR, X e 1ICM
BEAIKT UK, A 1-DBPs 2 {3t 2 A i g5, He
WA B A kAR A 1-DBPs Sy B AR . KRt
AN FFE KRB T2 F ICM A0 B 564k, U B A 2835 30
XK T 257 AL 52

1-DBPs 3 7 7ETH 8 5 K g 2 38, HE
MTATE s 7T -5 ol PR A 5 I 3 R A T Y
8 DR 22 =¥/ = B SO 71/ R 26 I ) Y 4 S =5 K U
PSRN T 5 it 1 K P T-THMs B9 Jo 5 3k 8 ] /3 3k
6 mg/ L, 732 3% S 2 7K HE I 52 e ) b 227K i &
U T A AR FE Y T-THMs , 33Xt E 32 7 L &6 Tl
(AR 7K HE AT B8 & F SR 7K (R 1-DBPs 2R i 2
— 8RR AR A 7K 7 SR HE RS
KB TR EE B b AR, B o VR T
Al A 28 mg/L" | I H: dpe 2 it ek HE Al 3 ok K
AKUEH AT BE S MR K T # i AR P 1-DBPs 1B
B, BT AR LA P it A K AR P8 B SR R A, HiAl
ARES AV 2 S BCA VLG Y, BV RER 55 | (H X L8
PSR U8 G AN TS A v RS A W R W B U Y
AN A A R WA S R S Ak R it
R AR KA B I R TSR B 2
007 FF R DR gy AR R R L A o kR L I i
B ) EZ TR R

T 7K IR ACTE 4 53l PN ok B 22 b B oy —
BT 1 0 AR A A 57 07 3K B K 5 4% 4 b
FEKUEAH LT BB & A B 2 IR e W Fi e 9, 5
SHGEE KR M, B & AR K
LY AR B AT RETE R, Kim SV R RS
R AT R T E S TR I R (A R T IR L
IK B LY B AT AR, PRI, HE R 7 ) AR A
XD AR K SAE gk ) KRG
T2 5| AT i JO VA B 1 A AL [ A M L
B (DOC) ¥ fin 0.5~ 1.2 mg/L]""*" H 1-DBPs
R A XU 2 T 2 3 v o TR AR b G SRR A v K
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595 KAE W b A 1 AR R A, b RT R 23 1
H 1-DBPs MYTE RS | 335 — B0 4 1 5| i 36 43 5% 4
68 FH 98 7K IR A 6 2 AR K T SR T U 3k T G
FE S T —E WA R IR K A L 1-DBPs 9 3
E S (SR RO S T 5| O 3| 2 S O
BT S | A B 4K I A K 1-DBPs (1) ) #5175
GIEE Z W KTE,
2 I1-DBPs I EFMEE

TR K Y T-DBPs AR 4 25 #4 1] 43 Ay it
=1 H %E (I-THMs ) | B8 18 )< & R (iodoacetic
[-HAAs ). i % Bk f% 2% ( iodinated
I-HAcAms) F1 # f 2 BgF 2%
(iodoacetonitrile, TAN) %5, 4 UL 1-DBPs F) B Ak P
5 MR (E SR 1 R, H ETEE R B 2 -
THMs , =22 i 50 V6 BRI Y e A B = e Y s
(CHL) %9, AR H e id 25 5 S S0 FH K 1 55
MEL [ A5, 41 Cancho 45746 % BX 1-THMs A 5L {5
9 0.03~5.80 wg/L, H CHI, f25H 25 Mk fe i

FT 1 JUII-DBPs (AL B S
Tab. 1 Physicochemical Properties and Odor Thresholds of
Typical [-DBPs! 18]

acids,

haloacetamides ,

GBS SF CAS %5 log K,,, %ﬂﬁf
(pg-L7)
WA e CHCl, I 594-04-7 2.77 5.8
CHCIIBr 34970-00-8 2.11 5.1
CHIBr, 593-94-2 2.20 2.9
CHCIL, 638-73-3 2.53 0.2
CHBi, 557-95-9 2.62 0.1
CHI, 75-47-8 3.03 0.03
WL ICH,COOH 64-69-7 0.85 -
IBrCHCOOH  77809-05-3 - -
MU B2 ICH,CONH, 144-48-9 -0.19 -
Mtz xR CHyIN 624-75-9 0. 61 -

1-DBPs 5555 4 045 b L, FUA Rt
MR (G V5 0 FE 50 0 8 UG 5 4 A0, 0
1-DBPs B 55 4 7 2 30 1 3 1
BRI P b L 1-HAAS 40025 He /1 U
HNLESML I >> R B, ML R H AT %
SR T L S AN A5 PR 101 2 K )
W12 FO BRI (1C,) 120410 Z e
/310, 534, 55 1-DBPs 18 4 = 4 W, 1

HAAs B0 L6 I-THMs T 525 19 48 it 25 M, 1-THMs
Ty R R SR . BRABMFE RS 2 TR B R B
A AL ARG SO RO, B 2R 1Y it 1 7
PEREZIR ORI 2.6 fF, 2 W L IRHY 523.3 fi%,
H1T I-HAAs 5 I-THMs AH LN %5 5 5 %, P,
HARPHIKAE ™ ki R R By 5k i 5 K
55 TAEF G,

N T E N SD 1-DBPs YR KSR 4F R 3L
k89 1-DBPs HEATPPAS IF HEATIL AL, a3k 2 Fis
1-DBPs FAS A2 84 v g /Noy7 i W e, 4
U1 1-HAAs  I-HAcAms  I-THMs %59 7, SCikE™ 42
B FRAE T KPR B TR — R — R
L2 PR % 1-HAAs, BUEWR LN 1.7 pe/L,

5] ] 5 HCAh ) 58—, 1636 1-DBPs A5 431
TR 5 1-DBPs e BEKFBR 5 LU A AR He By, 5
Hofly & AL W] — e BEAKF . BARFR R b IX
NI L1 O 206 3853 1-DBPs 40 A b, 2
1-DBPs G 1 e 2 A TR 40 A A I B | i s &
B AR AR ST R I ZR G M, S oK 5 A B
PEHEIERE TR
3 I-DBPs R 7T

AR T 1-DBPs AYFRARIE BT, o H A AL A A
D75 2% 3 A 95 AOM (8 1% {CHR 5 v, 1 4 2 A
(GC-ECD) ¥ SSRGS (GC-MS) 14 UM A%
JEEHE T (GC-MS-MS ) 2 A 8 1 (0 15 5 55, W3k 3
IR BT o 1-DBPs 1 75 5 — BRI,
I, e Bl T IR AR AT E | LY
B RTTEAER TR
3.1 BHEEMESHERIE/ SREKA

CAETE R RIK AR ARG N I % 2 43070 H 7 A
FEWIFEBRY) (GB/T 5750. 10—2023) Fll EPA Method
552. 3 Determination of Haloacetic Acids and Dalapon
in Drinking Water by Liquid-Liquid Microextraction
Derivatization , and Gas Chromatography with Electron
Capture Detection #5813 R FH F 565U T 3L ik ( MTBE )
HATAREBUE R . Tl CRRAR S SR
T AN, PRI 51 FH Y BB T R XK i i il £ R
PEAT A, ORI 8 2 37 A A S B A JSORS RE F) 2 TR
Pt , Al TR TR o L AT, 7T AR UM 3 vk A7
FETE , WOBRZEIGE LF-Re 58 AL UL K AE T Y 6 Fif
I-THMs £ R %5 UL 1-DBPs , PRI VRO AR B AR S
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&2 [HAHN-DBPs ¥ KT AL
Tab.2 Summary of Concentration Levels of I-DBPs at Home and Abroad

AFE0Y E K (LX) T 5% e J5T Jo e e E= BTN
2009 fE— | (I R SRS W, —A— R R ND~2.3 pg/L [19]
2010 4F 2.
2010 4 R L) 13 AWK W2 W, =L 5 0.04~2.91 ng/L [20]
2010 4F—  HTE (31 M) 70 K TG YL G R e ND~5.58 wg/L [21]
2011 4
20124 E(3AMED) 7 HEKIT AL , R 2 Tk e ND~0.36 png/L [22]
20144 HE (K=MK 9 9 %K) AR i TR, AR F R, A 0.71~64. 85 ng/L [23]
0D FRBHEEIR T U Y B
2015 4% T (K = A HIX) a: LT 2 SRR I-THMs a: 2 548 ng/L; [24]
b REIE SRR AL BT b: 356 ng'L
2 S B
2016 4F HE (R ) 9 AN X I 3k K AR i TR, AR R, A 1.23~5.62 ng/L [25]
FRAHEEZR T U OE Y
2009 F— gk 65 KK~ I-THMs 0.02~12.33 ng/L( ) 7K) ; [26]
2010 4F 0.02~21.66 ng/L( &™)
2013 4F  ZEWEKET (RIS RIR, EKEM TG YL R e 0.039~1.79 wg/L [27]
JERHE )
2018 4F LA (PYFR2TEAY) AW T, SRALIREE, DT 1-THMs 73~80 ng/L [28]
VE, BD kORI M R
U8, E H I
2018 4F  Hi[E 70 KT I-THMs 0.04~1.59 ng/L [29]
2022 4F MR (FIRIAA) 4 50K TR ND~0.36 pg/L [30]

I :ND FRAK

FRTIAE 1-DBPs 42 k38 B9 J7 ik . Woo 251 ffi
TR A BLLE & GC-MS/MS A, i1 7 6 F
I-THMs, J5 ¥4 IR M 0. 04 /L, 46 M B AT 35 5
10 ng/L, TR H AR I 99. 4% ~110. 0%,
3.2 E#ZFEES GC-MS-MS =% BBk B

[T P A% T D B o) 90 2 ) = R
ARTRL 3t KARTR S S0 H Rt SR 5 3 T Bk
PR FEAT BRI, HARY) o 70 0 50 5] v i i 1 B
SRR T R, WARAE R — A T oh i ER A 3
TEERAE , HETRARAS A shik © 238 K, Al DAz A
VAR E R R, 53 46, A 2 BT DL i %
AN [F) 1 2 B A4 R S ERAN [R] B AR e 1 AR Uk
a4 PR Ik 0 SRR B AR T R PR, Hu
SE VR A AE RS R B E R SEEL T 6 Ff
1-DBPs (4G, IR 5] 70% ~ 110% , Fe ik
BEA 0. 03 ng/L, 53T 55 4 14 52 50 88 R A 55 ) [
e,

3.3 MEMPAMEHERRESKEH

T00 2 R A B AR PSR, U Bk iR
T RE R P B ok SRS FH AR A A, Pt
AERIATIE . T2 KA AR 5 GC-MS-MS
PRI K P EE R A v N L R, an =
St T B W0 A  1F R FH W 9 I vk e B L
R R T EZ S — i m, e T
I-DBPs 4 F K, NS P, STk i i i
PERAARE T R A PR, 7T 1-DBPs [m1ilk
R E N 47% ~ 94% , % 7 P 7F & Wk E N
1.5 pe/L BFEE) R AP AR
3.4 EMREMENREAE GC-MS-MS

X1 4 W A5 Y P [ AR S BU-GC-MS-MS 3547
Prik K FRE -THMs, 20 Fr B i sR 4 1.5 ~
4.8 ng/L, A 86% ~ 101% , % )5 1 fai Pk |
A U R R E LY R, Rk A 1
THMs X2 ng/L IR Y i s 2 P R 47, H
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FLA B0 1 B IR A I R A0 05 . HRT -
THMs = Gt — WbRER I 5 i, L, i ad o — 25
SEREMESE 1% T A B A T-THMs 9 A oG D 5
Pio BROR UL, B X B kK R 1-DBPs
I-THMs AJ BERE AR SCE 7, i % e & 1
B TR A=) A0 1-HAcAms , A] SELEIB0R (33 55 Bk IR
TEECE B R AR AT A I R R
AR % J2 KRS 1-DBPs R T B 8 7= 4 1Y 1 P A

FE AT R (HURRTHE SRR 23R A T-DBPs [
N AR S . LA, ERGER HAEF S A HLEE(TOT) >k
XF 1-DBPs AT E . 1550 i 25+ (i ke D
U it — 2D i R B B 45 B AR
T (ICP-MS ) 1 =5 R R € 3% — F IS 55 F 2 I 3%
{(UPLC/ESI-MS) SR 5 17, > [8] 290 % TOI, A
K R INE A H i 23 BRI A &R R K TR &2
(1387 1-DBPs 4 PR A 18 2 APk ek g e ik

&3 1-DBPs Kl 7 ik il A
Tab.3 Summary of I-DBPs Determination Methods

VAUIWIRES ey I

WA TR /B b — IR — B e, —
TR g — R R g — &
1 01 e 1

A ZEBCR AR G i . — R — i 2R 3, 5- -

i A-FRIEHEE 3, 5- UK |
2,6-_fM-4-FHEIRE 2,4,6- =
UK

B FER - AR, I s — R — U
CERRE B walllFies TR—RL g — 98 L | — 4
U | =L
TR — IR — U b
TR—BL b — 98 L | — &
MU e = R A
— TR TR

I AR IR~ BRI

NER SR S N

AR - OB B LI | SR 2 TR 2
R T Jiie . L LT

0.04~1.59 ng/L

0.02~0. 15 ng/L

0.05~0. 11 pg/L

10~50 ng/L

0.41~0.50 pg/L

5~50 ng/LL

G 1 B e T FE B 22 30k
71.35%~118.60%  MppErh4s [29]
72.1%~125.3% MERE R [25]

I 100% MERAMK,HES  [16]
SR EI PH P )
86% ~101% MERE o 4 Il R [31]

85. 2% ~115. 0% MERE AR, A Hh PR [32]
A4

72.1%~125.3%  ALERAERAEM % [21]

4 1-DBPs HJ4ERH1IE
1-DBPs YAz 15 0k FHZK T 2 71 e 5 25 DI AH G
THEEFIF M -DBPs H 1] 442 A= B 8 2 F1AELE B[R] 34
S EE R Y 2R, 1-DBPs 5 LI B Rl
P A IR 2SR T EE R S K R i 1RO, S
A R AR YCBILER (HOT) , HOT 57K 4 rh NOM J
JiAZ AL T-DBPs, it HOT 78 7K o 77 4 i ) i K
SESC M B R ) A B DG, FERIK T2, K
TR P 5 T B R RN AR LR AR R T B SR Y
HOI, HOL 5 7K {& i 5 AL ¥ 4k 2 ) I fe 4 A
1-DBPs, K It 175 78 B 570 SO0 1 S A7 LS & 5%

i 1-DBPs & R HY K
HETH A 3R A &S (CL)  —a AR
(Cl0,) S fE B (NH,C1) \ R4 (0,) | = il IR B
(KMnO,) , ANFEIEEERS AR AN E
wn Cl, 5K P A & HOT, HOT 5 NOM [ 1 )

R BT HOI 5 HOC YR8, Hi, 1T
RS R HOT g AL Ak 105, fF5E A 3R, Cl,
A 90% 1) 17 Ak 105, FE @ISR, A7 7E
HOI 5 NOM i #% i5 F HOI 5 HOCI #9 J2 7 i
F G L-DBPs R, 0, 5 U R, 5IH#E
Cl, SOWZEL, KA R T 105, KMnO, A1 1T A9 )
N A RS T-DBPs AOTE PEBLNIBR T HOL, 8 A 1, .15, i
M4 1-DBPs,, %341, Sk W, KMnO, 7] fi§

L MnO, JLE, MnO, AI¥E 1-DBPs 2N HEAL ],
FE3E 1-DBPs 25 i, Zhao 2515 5 i 3h J1 243 B0 IE
52, MnO, YTVE W vl ol AR 1 28 0y I 1) A ik R 4
5 2.3~5.8 1% (pH {54 7.0, #EJFH 25 C), Ding
PRI S A 2R K R IR, 2
FETEA A 1-DBPs 4 2 - 6] % )y 2, 4 —[8] — K
FI XU . €10, 42 i 1-DBPs It Y b RA T AE S+, —
AN 5 KMnO, S AR R ] 7= 928 HOLL 1 5 —
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P THSAAL R 1,1, 245 i 1-DBPs i 32275
P
5 I-DBPs B MmEZE

1-DBPs 4% UL 5w HLERFE §il K T2 o A K
(A4 5 B 770 B N AR SR AL RE 0 BESR 1 HOL,
HOI 5 /KR Hh A P Ak 22 J2 1 B 442 B8 T-DBPs, K]
I 1558 7 5 S b7 19 e 7= W I 25 J& 52 ) 1-DBPs
TR Gk [REE, 1-DBPs 49 4= 1 5 7K IR 3 25 57
A pH | IH 1 R A AL R R R S M
%[15,34] .
51 AN FEERXFRE

KM H NOM ()P J5 Rk B 2 il 35 S e T 7 T
IR NOM 431t 1 3 A AL AL & %2 I NOM 7E
KPR NS —, BFEE R B
5% 5 FIOARTRIZK K , 28 528 W FEE AR i R0 2 58 6T 7K I
IKH R BEA T 4, 328 T AR 58 AN ) K 1 437
Jo 5 ) T AA 40 R SRR T B 70 SR A BT 2 L P Y
MR R, RS RR Bk MR, 4 F TR R
(R IAR) 5 25K M AR A T A AR A L, A2 AR
S BE R R RIS (AR 5 AR LA T A L
TBLAR A 5 S K PR 1 T A P DU B 25 o A A 2 1R R
AR B e 280 T R0
5.2 KR ITHRE

1-DBPs A= Jili g il 17 4% J3E 10 384 000 1 A 1z 38 o
MoK YR RS RET, A B 1-DBPs W DLHA 55
TR A S e o L AV R AT R G A
TEMNTE N I-THMs A= A2 R 2, & B 1 AN
A FE 250 1-THMs (136 B Fn A= sl AL, ik
HEE— MR TR T, SR & 5 nl = A
Y T-THMs , L =l B ey 3 5 T-THMs (194
S et B 2 7 BT[] P8 28 0 T 14 g G A= B
Y B2 SR I 1) 5 W 55, A S R e A1
IR0 T 35 B A Ry AN — R i R e, A S H
IR LT A N — A I | e —
PO o | — 50— L PR o R0 = P 52 T-THMs 19 A K
ML = U /e 1-THMs P el BE 2 17 ik
B BE I 2 155
5.3 HEFMAER

THEERI XS T 1-DBPs A= A & 252 m , #F
G & BLBE FHAN [ 2 700 o] = A YR 1) > S A A7 A
225, DTS e 78 25 w0 = 4 1) A A e i B el 2

WA RH W98 T AS TR 5 05 X% 1-THMs 19 4= i 5%
i), o B FH A ] B4 98 75 T 200k A i AY 1-THMs 28
RUfFAE S, 1 R S f A (<750 pg/L) , ff
FHSEME T | 20N 3 SRR R T F ), BB AR
1-DBPs 435>0 =L F Bg | — G — B R Jg LA B 5 TR 1K)
I-DBPs, Bichsel 5 F 55 2 W, 76 R S 2B &
£t TRV RV N | R Byl =N R [ [ 4
HOI 3l 25 1 22 b 5 S A OB RR , AT 5 TSR WL
ARV HOL g B /0 | e 2642 i 1-DBPs
b e BRSO B 00, S5 & B A ] e
B 5 b AT B R YA B A B E A G, 7R
SRR, T B 5 SRR B2 fioh B2 7 B[] K F 45
min , K HAE Y 1-DBPs FoAE/D 5 24 5 s [R] /N TF 1
min BCHESEBOINZS B ST, K o 1-DBPs Az il i
VilTa EA

FRETHEE A U K R AT 5 e Ak 38 B 7 A
1-DBPs [T AE RS 02 e K AT, X B 4ol i S0 g0 %
SZHERLIRWF SRR ) IR W I A 0F 5% 45 B HIE 5K
HEAT S b B (8] S 59 /0 1-DBPs 1942 i n] LL3E
A FSE A Cl, . KMnO, (pH fE <6 3% pH {E>8) . IY
WAKER O, XK IEFT IR AR S FE TSR AL By
B2, F G0 I BIE 0 T Bk A Ak RS AR T S 43 bl A
E N
5.4 ITESHHIFM

1-DBPs 4 1% 27 14 35 770 59 &= | 5 78 9 5704 F i
] pH RS v B | AN [ 218 28 2 70 43 i 45 1A
FH K, Bichsel 5% W57 T 14— & i K 5
T 1-DBPs A4 U 4 B, i 2 S 1) o o VA 1
(0.5~2.0 mg/L) ,1-DBPs ;=R A &L M, 15
W] 1-DBPs MyAE i ma (R 28 2 4, 5% I 28 Al ™
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