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| g
AWEHAENSTERAMN Ames R, M __RERNSHAMBKREHRT THR
EHMHEE. SREH. ClO, MENKERSTILBRER, iMEAAEHKERR
BRI FHAZGRICO. EXAAKNEBDLHNARETHERKE.
X9 —FAR ClO,), BE (L), BMREH, KAK.

BHAKLBANEA-EENSHANGRY  SEHANIRYT AR EBE. B
RER, BENENKAKRARENBRERER Y. B=mERKHERIW 1979
) E_EMAR CO,) REN=ABRAEAHENZ—, XEARREH CIO, FIHEHER
BEHEMOEEAY. ROMEATTERLEAMFRE" ), A% ClO, RKERMEAK
HHEA. AXFTER_EAERBFESEAKTENEEYN Ames HRHFIRER.

1 LR

1.1 FESSRH A 2E

XAD-2 K PR # s (¥ E SIGMA %M A F]D. RGEYITIRE TAIS M TA100
EH (EEMMBRE KRS Ames TR ERHY, 2L THFRAFSER). KRFHNKE
MSOBAW (BHMAEBHK*¥EHBTZIME).

Finnigan 4500 & $GC/MS/DS4610B & - Fi Bk HL (3% H Finnigan 4500MATZ2 7).
1.2 KPHEKR (FA) HER

X (9] BBEBUMETLKTHFA, /.
1.3 RBEH

RBKBEIE=4H. (1) ML K50 20mg - 17'# CIO, FiBE CYRNZEZ,
MR KT SR MEHA), F, KM 8h; (2) KKAKRK 2WEHE (. W
# 5mgel™', 5 0. Tmg-1""; b. FH Smg+1""5¢c. EH 0.7mg-17") HFEH CI0,0.7
mg 'R RALE OGREFE- S8 MEKAKE; 3) BWE FA6. Omg -1 'KH, B

DAXAEFE IR RSTHEE. ORERMNT A K RBAILAR TH.
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pH=7, 2 18mg - 1 ' CIO, A (ARMNEL, BEMTE) FH, R 24h.
54y 7K B B 48 300L.
1.4 KMHENES

KA XAD-#AE, BAMSEA . REEREARTESET, REWK LAEG NKEL
20ml s min W ELHEEE, HERNIBMBRBEEINY, EREAZ 400C 2h BRLHE
T M EK Na,SO, AT, REAK-DERBERE T 5 CHERSZE 0. Iml, #4147 GC/
MSHEM; ZTRKR_-FHEER (DMSO) FH., #17 Ames KR.
1.5 GC/MS Mk &4

B %&HF. DB-S AR EHAER (K 30m, W 0. 2mm) A FTIE 8Psi, #EERE 0.24.
BFFB (40C—280C)

&M W¥BEFREL fTZHEH 0.13mA, BFHER 70eV.
1.6 Ames i

FARRAH REFH TAIS M TAL00 @tk, B2 S9 M A SO JHALKHHKE. B
Y B —S9 K F Dexon 62ug « M~', +S9 KA 2-AF Spg - ™' LREARER
Ames FARZN . REXEEZRIBHANTIRABAECHRERR BTN, SRER
ERBHR AV, REKBREE =K. U6 MM TFIERBESR.

HEHUELERORER. BER (MR) 22 MR=RHEFRNFHETEER/A
EYHEEEREL; HHARANBE-RNXZANKRERYHERH.

REHHERFTERNER/NEHENBTMREX, AP ZERRETEHERE,
R2Z IR,

2 HRHT®

2.1 “HEAEEMBEAMETKBEREAENE W
BURKNZE, METKELE, TEFEHENREREYS. Bk, RIOIRAA#AGTT
A S ) Ames IR, HERILE 1.

£1 ClO, S5CLXMETKPENEEYHARTHUR

Table 1 Comparison of mutagenicity of organo-enriched material in water

from Songhua river treated by ClQ, and Cl,

TA98 TA100
LEYS 51 2 o % R o] 25 7 9 3K .
(demh hemh SRR Y
Cly ClO, Cl ClO, Cl, ClO, Cl, ClO,
0 16.0 16.0 1.00 1. 00 104. 6 104. 6 1.00 1.00
0.5 23.0 18.7 1.46 1.17 104. 7 104. 7 1. 00 1.03
1 38.0 23.7 2.38 1.48 141. 6 130. 1 1.35 1.24
3 38.7 15. 3 2,42 0. 96 6. 8% 102.1 0.07% 0. 98
5 b 13.7 — 0. 86 — — — —

D W, EadEE .2 BAEERKKTRE (Iy6.84 - M~ D, CURABWHREAR.
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HELAR, MBEKHRETLKE IL HEREDX TAIS Bk MR X 2.38, B
BETHE MEY, BTRAEERE (KSR FHSHMEER, ERXRTHHELTD
X X TAI00 @&k, TEXWABTHHHBER, SEMERETKREAREBNEE
BHREEEH, ALBEAREEYIE. M ClO, M KAEEY, AEXSL - M,
TA98 #1 TA100 g Bkt &k B HHSR.

2.2 ZHUHFEBREATAKEREUNER

HRKEARKTWEAKSTERCIO, SHAKETEYHN Ames KB, HE R
FE2 mF2TR, GRBEKE, TAICOEKAMS NS Eik, HRBHE. TABHE
B AN SO B, 3L kEEEMEME (MR=1.99), 5L kit MR=2.24, BE W B MR &- KN
XFR, SHEMHEHE; mSIBELE, 7L K BHE (MR=2.11), BETHEMK, HH
FEREANBEPIEFEBBRANEETY, THUHENBEEERANE.

MR, JGH CIO, M F AR, TAIS R TAL00 BB EFMBMNEMAE T, RimSm
SORBHEANKBRERYAARH(RE ), KHACIO, WHENKFTBRERETHE Y A.
B, 8 ClO, HEAT AR EREYHR, MEMBEMFRXNBEHT (FRBREKEN
Ames HRBER W AR REEEYRE~L  AFENHENBETYR .S HBBR.

2 FHCO, SHEMKAAREEHENES

Table 2 Effect of past-dosing ClO; and liquid chlorine on mutagenicity of drinking water

—S9 +S9
Wil HEAR 21 %5 o 9% 3 GRS §.3 ¢
g Jd-mH A em FEE (e m-Y) BEE

Cl; ClO, Cly ClO, Cl; ClO, Cl; ClO;

0 17.3 17.3 1. 00 1. 00 15.8 15.8 1.00 1. 00

1 24.0 15. 8 1.39 0. 91 18.3 18.9 1.16 1. 26

TA98 3 34.5 16. 2 1. 99 0. 94 16.0 23.3 1.01 1. 47
5 38.7 19.5 2.24 1.13 27.1 25.3 1.72 1. 60

7 49.2 20.5 2. 84 1.18 33.1 22.0 2.11 1. 39

0 110. 0 110.0 1. 00 1. 00 101. 5 101.5 1.00 1. 00

1 102. 6 99. 4 0.93 0. 90 97.7 128.0 0.96 1. 26

TA100 3 118. 6 68.6 1. 08 0. 62 97.9 125.1 0.96 1. 23
5 126. 6 55. 4 1.15 0. 50 181.3 188.8 1.74 1.86

7 207. 0 52.6 1. 88 0. 48 179.3 200.0 1.77 1.97

2.3 “HEAURSHEMNKPANIRYERWE R

X ERCIO, SBALBEKENEEYHIT T GC/MS . 4RI T3 k4 H
FIAW, MCL ML AKERE 11 MAINIRY . HENY SR S5 06%; M ClO,
KBEAREAIIRY. NE4TH, ABBREANHTEOXRAKKES CO, HERE, R
WEIDMEE, SEX, BHER THEILIRY (#i4 CHCL;, CHBr, %), K9 E#)
BERBSGHEOM, 3B HK9.76%; MCIO, HEMNKAKRBHEANIRY. XtE—
FUWHHT CIO, BENKHEAR L ARSI ZEEYE.
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F£3 mWCO. 5C, HELBYBREILKTEHMHAR
Table 3 Organic compounds in water from Songhua river disinfected

with chlorine dioxide and liquid chlorine

AL a6 HELE RS S LI
ek O arm O AoLE KR A ?ft}sgwu

BEM “% 3 3 °
™) 22,4

L I RRm R RRY SE KRY BRY ARY LR

Cl, 134 86 , 15 57 100. 71 6 4 1 11 1.96 2.88 0.23 5.06
ClO; 94 59 0 34 100. 06 0 0 0 0 0 0 0 _ 0

x4 CO, 5C, HENKKAR K KAKPHENLDER

Table 4 Organic compounds in drinking water from Dongfen water plant

disinfected with ClO; and Cl,

a4l HHLY
% aHY LR Ry ﬁmﬁﬁmﬁﬁﬂwm
W B " W Ry . HX A AasR/%
M L 3. SER

By ) R omRw R KtH RGN
W-ERREN 126 98 22 54 98.87

11 12 0.15 26.56  26.71

1
M HE 112 74 14 44 96. 84 2 6 8 2.23 14.76  16.99
R 99 57 10 48 97.11 2 7 9 3. 40 6. 36 9.76
R _HAK 71 34 0 30 96. 38 0 0 0 0 0 0

2.4 “RANEEBREMNEERBETHNER

BB FA) REAKEAERAH AR T EHEYE". Mk, R
# ClO, SHELFN FA KBEHTT Ames i B, A S9 iE4Lrt, 3 TA98 5 TA100
HHRAEZHNFET. —BRYVAUHSER, DREELEMNFA K, KimS9 &, TA100
BN 0.83mgFA « ML 'M, MREE 2. BA—ERE-RMEE, TENHEHE (K
T . AR S FHALE A Ames KK HE RV F & 5.

M5 BT, WAL A FA KEE, X F TAI8 titk, m S FEfbEREK1.17
mgFA » IL7'8f, MR=2.62, BABRHWARB-RMXE, REREREAHESR,: X
TA100 B8 SO k)5 . ¥ N BE¥E. i ClO, /TR FA /K#E, % TA98 5 TA100 g #k
oSO G, R BRI AL, B4, MCIO, SHELHEK FA KBTI HIEEDN
GC/MS #+# & & (BiEWw 9. HALHEM FA KBEERIRKETF 2l #EIIRY,
HENYSEM 10.89%., 1 ClO, & FRK FA KRB B AILERY.

ULEREH. RESFAERMATHRELRY . WAREBNE, XA EEWEE
BRM, MCO, SFAERARFEREREY K.

2.5 EREAKSPBERTENGER RUEEIT

Ames AR ERMTF AP BARGEYNTRAMAEREFRREYUREH K (his ) B
ERTHEHER (his™) WEES. KAKMBEEN, - FERBETHELALR b ™ E
MESB =Y, H—-FEUNREFEAPAIRERFENETY ., RAKBESERAmE, LhaE
BEEFEAH.
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x5 ClO, 5MEHHEXY FARETHMNER (+S9)
Table 5 Effect of ClO, and liquid chlorine on mutagenicity of fulvic acid (FA) from water (+S9)

mamn R s SERRE

(mgFA » B~Y BEE A E
(h-m D (A MY

0.17 23.2+4.36 1.29 17.24+ 4.6 1.1
0. 50 25.247.82 1. 40 17.3+5.4 1.12
TAS8 0. 83 26.0-£3. 16 1. 44 24.847.9 1.61
.71 18. 81+5. 22 1.04 40.3+5.6 2.62
A% Bx 18. 0% 5. 24 1.00 15.4+4. 4 1.00
Mt 2 W 1012+ 94 56. 22 597.5423.1 38. 80
0.17 111.4+10.3 1.06 106.249.2 1. 00
0.50 103.0412.0 0.98 109.0410. 4 1.02
TA100 0.83 108.2+9. 9 1.03 106.8417. 2 1. 00
1.71 80.6+3. 58 0.77 88.8+11.9 0. 83
HEEE 104.84+12.7 1. 00 106.5+5.9 1. 00

LiR: oy ] 678+ 102 6.47 958.0+51.2 5. 00
D K&FAR, 2) BISASENAHNMEFEEE 5.

2.5.1 HEEANAILGRINBREENLEN

EERPRS, ERKENGC/MS #HEREXY, BANFLEMMIEILK, KKK
RoKSHKAAKMFA KBEIEET 527 AN RY, EhaEats,. AR, g
BHaAB%; WCO, HEAHXEKEYRERANIRY. HHRRIES, &
AU R REERT) TR, RENEKENBRRTHRBETEROAILE
. mClO, HEAERA IR, Hit, BRERHBREH.

AP OBRENE, XRTHREENEHERN —( K. REARBRNRET
B, AR TRENRER, ERNBSBRESE S, BXHEDNA # LA
AL ER S . B DNA & EREXTY . X DNA & F WM E AT EEA DNA K
BEXHMER, TARMEERUABBBHAREER. 0, 5 RBAREREK
AT LABALUDNA & EapemmEn:, NR TR RS DNA & F s E# k.
2.5.2 HEMMBEKFBRREYDKN LR

ClO, S ALENRER, BX AP Fe', Mn®", S, CN  HIBIXZS Y ERITH
EBRBRS, BN NO, . EHFR. UKL, AMER. FTIRSFHEEANEEY
BMARIFOA/RBREREN. W, THEN ) ERLITHMOBREH, HKP
B 8. 4mg - 1 'H ClO,, %3¢ (2) EMEREATX80Y. XEREAHFEHIELAHK.
2.6 1B JLA K

(1) REEHREFRN LKHCIO), EHRMERR R, £5), RANAREEH
fER, MBEAEEW, £FH*—HEKIT

Q) AXFEEEFLBERHHEN CIO, MBI E - KEMBREERN, BA#
AEAMERERR. RGEREYN. —H® ClO, &L HHKHE, Ames HEHRBR Y
B, SENERAPATRERREY. CIO, HELARFHNEBRES.
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(3) #& 2 49#imClO,, TA100+S9, MR=1.97 (7L -l "), HERB-EFMX A,
EREMRAESE. AFH-SHITRELIEYWERR I —FRIE.

3 4w

(D CIO, &t BHM LK R BRHBREN, MBELEMMIEIL KB R BEHAK
HEHRRETH®.

(2) ClO, HHMKKAR K KAKKBRBBREH, MTAAHNEFRENEE
BRAEH®.

(3) ClO, 2B FA KBRS AR, UBREALEE FA KESET HEBH
HAEEERD B REEM.

Hit, MACIO, WE, BERERNKPRRTYNER, SHERTLLE ERHEKE,
BE ARPREEKYT.

EMRIMAREHAFHAFTERET R AL, FHAES, T HE®.
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COMPARISON OF MUTAGENICITY OF DRINKING
WATER DISINFECTED WITH CHLORINE DIOXIDE
AND LIQUID CHLORINE

Huang Junli Li Haibo Mao Ning
(Harbin University of Architecture & Engineering, Harbin, 150008)

L: Baixiang Wu Kun
(Harbin Medical University. Harbin, 150006)

ABSTRACT

In this paper,comparative test on mutagenicity of water samples disinfected with
chlorine dioxide and liquid chlorine were carride out by an extensive using Ames test at
home and abroad. The results showed that the mutagenicity of water disinfected with
chlorine dioxide wasn’t tested,in contrast, water samples disinfected with liquid chlorine
were showed mutagenicity.

Keywords: chlorine dioxide, liquid chlorine, mutagenicity, drinking water.



