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m O RS HEARE, UTREERAKYRBKERTT KMnO, 5 C, R AL THMSs 4 8§ ¥ il &
H. MET CL, BB .KMnO, B EX THMs £ RBRERESH LW, F 588 C, HERHETHE. BRX
#,Cl, M REW KMnO, 5 C, thRAINELY THMs E MW T ERX; SREGLBHR YA C, HHEMAK,
F A KMnO, 5 Cl, thE 1%, aT LA THMs 8948 BB, R B R A K, B EE S THMs MR
%Wif: KMnO,; Cl; thF{EH; TLHE; =85 (THMs)
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HRERAKEKETHECLHESSBRBRAE N GRRWEEN =0 ESL, BR, BT CL AR
~FRIME R BHE, BN RBREURMER L2 HRESEMY LT BN ZENAAKLE T %, X
B — e o, 6 AR T AL 1 B A ATRTHE T, RERL =X B4 (THMs) FF FR =W £ B2+ 4 2
iy BT ClL #HBEET THM: SR ERM T EREZ —, B BEAR C, HREBERMEE
LB A= 8 A  ATREG . BFST R, R KMnO, BIE BT E L L B EREIK THMs #94 R &, T
ELi &% H KMnQ, HbK £ BT A 3 E 6 A A SR =9, Hilk KMnO, B—FrHRE 20
AKEH . (R, KMnO, M ¥HK PESKIEHRE, RAYE— KMnO, BIEALERH T LR 5 AN
RIE EHEERPOHRPRAP, KMnO, 5 CL, RAHEMEER, EXFHRANESROEGT, #
i KMnO, TTLA B ERE Cl, 1 &. Fit, A 3GEI TR EFEDRAKE ZHTRE, RASHAEEY
& KMnO, 5 Cl, thiEl i #r THMs MBS, 365 581 Cl, HER THMs 4 BUH5LETT B, it T
KMnQ, 5 Cl, thE i 2 T 2% THMs £ BRAEHI1EA .

1 RRHHESEHE
1.1 RBK¥

SRR R AL RRKER, —E R HERES BB KHEER p(CODy,) =4.5 mg/L, LA
KRKPWEIY, FAetin A —E BB NaHCO;, Ca(NO3), M NaBr, E H ¥ E 2 3 H 1 mmol/L.
0.5 mmol/L# 0.5 mmol/L, MRE—EHBEE . MEMRSE. A HCIf1 NaOH ¥ pH HIFHE 7.

1.2 RBHE

B 300 mL X3 /KFEE T 500 mL B4R, F B IIA —E & KMnO, NaClO 1 FeCly; ¥ H B T /BB
FEHL P R (B 1 min, 88 30 min), MELPHEBIBALESE, BT 250l =AM, EREK PN
24 h(iRE 25 C, ## 100 r/min).
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1.3 ZEFmBAE

KRR THMs #ITE R . RNE/KBELB - EBEE RKYE, f A SAHEEY(HP5890) i#
FT4M0T. BRI AEBME(HP-5,60 mX0.32 mmX0.25 pum), I H - FRKLNEE. #HEOR
JE 200 C, %M EHEE 300 C, BRINBHAE, AIEHEERTE 75 C, /R 15 min,

2 RBRER51TiE
2.1 KMnO, 5 Cl, RRITZ 4 Cl, % B} THMs & KB m
B 14HT KMnO, BN 2 mg/L & C, BE 120,

%t THMs A BB R S0 il

ME 1 ALESN, MK CL, B8, THMs £ &
BEAS, H Br-THMs AP EEEY. #lm, BE
Cl, BEH 1 mg/L #HZE 10 mg/L, THMs H 10.6
pg/L A& % 105.0 pg/L, Br-THMs H 9.8 pg/L F

B 100.6 pg/L, Ti CHCl, U 0.7 pg/L ABE O aR )

1 & Br-THMs
80 nCHCL,

1

p(THMs)/(ug-L

4.5 pg/L. Br-THMs 7 THMs ¥ fif i L8359 7E 90 % F(Clo)/Cag:L7)

Pl W, KPHFE—EHREM Br™ B, Br-THMs  E 1 Cl, B8R THMs £ R B R & BUE S K LW

&5 A THMs iy 4 AR tig.1 Effect of Cl; dosage on the amount and
Cl, E THMs £ B R T EFHWMT/ER. —F form of THMs

i1, Cl, ¥ THMs BE (THMSs precursors) & 4k & THMs 4 i A a4k, [ BH¥E Br~ E AL b E R (HBO M
BrO )W B—FiE,CL, X HES 5T BE4ER THMs RN, Bk, Cl, %W KMnO, 5 Cl, %8
HHELZ THMs AN FEERE. B 1 FHERIEEFAEMOETET, B4 C, BERRK /A THMs B
BHARERZ —.

2.2 KMnO, 5 i, ERITZ th KMnO, R EX THMs 4 5 {5205

B2 M 32 F 0 AR B I0 FeCly BB (2 mg/L)2 FEH T, KMnO, ¥ THMs 4 RAY % m .
d & A W, KMnO, ZEK LB i}, THMs 4 B BB KMnO, 3 04 By 3¢ i, B % KMnO, £t B i 2k 223 I,
THMs £ R B Z 8L

35.0 mCHCl;3 18.0 [ =CHCl;
~ 30.0 ®CHCI,Br ~ 1607 aCHCLBr
= 550} ®CHCIBr 2 'ljg @ CHCIBr;
)] o CHBr; 3 1&Ur :
£ J00] 7CHEr g 1290 ocHBr,
= 150k 2 80
S i 2
T 100 [0 L 60
= L < 40
S SOF K & ool
il S el o - - S - SRETL e B
4 1.0 2.0 3.0 4.0 9 1.0 2.0
P (KMnOy)/ (mg-L™") p (KMnOy)/(mg-L™")
B2 KMnO, ¥ THMs £ B2 1E B (A FeCl3) Bl 3 KMnO, ¥ THMs 4 B #9 # &4EH (I FeCly)
Fig.2 Control effect of potassium permanganate Fig.3 Control effect of potassium permanganate on THMs
on THMs (without FeCl; dosage) production (adding FeCl;)

BINEgEMHETNELES, THMs WERBHEB K T RBEMBEA O ERE. WHEE
KMnO, B B8 I b0 FeCl; 5l THMs A B TRIEEFEA(REK1).



o0 &+ = L Ik kK % % # 2006 £

FeCly IR EE{E FIRBAE —E B LR THMs 4% #1 KMnO, 5 FeCl, B¢ FI% THMs B91OM
AU, FF BB KMnO, fE B EFREH R FeCli B 1ap.1  Control effect of KMnO, and FeCly on THMs
BERE, I E Xt THMs B9 B E.

B0 KMnO, #E— € B E E&m T THMs #94%
iR, X—FERHT KMnO, BIELER, B—FE

p(KMnO,)/  p(THMs)/(pg:L™") THMs
(mg-L™!)  FHIFeCly IMFeCl; EBR&E/%

Rt FIE RS MnO, % Co** FAER 4 T8 X e
RO B - - :

2 30.42 14.73 51.6

HIEA KMnO RACHER L&, — 77t 8 3 27.25 12.08 54.3

e, W LABEIR e THMs BRI, 8 THMs 4=/
¥ (THMFP)RR; B —H E BB R &3k THMs BT R — 2 H A THMs B K, & THMFP ¥
b7 B KMnO, 3 THMs ERMER SELBEFRAXE. I, KMnO, B8 R £ HK
A MnO, BERHEXMBEER, EEMHBE, EREHS THMs BTR.

HK, B MnO, HRER ORI BHE T P REERA VYR SRS

R A A, KMnO, ¥ THMs B H R ZFERIBERERNLER. BARXE, B FKMO5
CL AR, BEBREMN, FEAEEZ 548 THMs R, B3 THMs £ B EmR /).

2.3 KMnO, 5 I, hEHBSHRAERIBENER C, HEXS THMs W& R ES L8

X KMnO, 5 Cl, BREIHEATIREE,. KMnO, 5 Ci, HFEHBHEEGHEENR, SRAEZEHF
R ClL THEEAHLL, Y EERCRAE Y, AT EM AT R0 CL HEAEER. B, ¥ KMnO, 5 Cl, thiF
4 #H THMs 894 B2 5825 5 BUHRE 69 8% Cl, 1HE I THMs FAE BB H#T T k. R4 R LA 4.

1
0+2.0 0+6.0 3.0+3.0 0+10.0 5.0+5.(

n

A4 KMnO, 5 Cl, thEHE 5825 AR & £ C, % THMs LR B H
Fig.4 Effect comparison on THMs between synergistic disinfection of KMnQj and

Cl; and individual Cl, with the same total disinfectant dosage

® 4 28, KMnO, 5 Cl, HEIEEH THMs A B ESRAG L BMFM SN CL HEW THMs £ E
A, R EA RS THMs B ARK, FRR B A BERM. S, % Cl, BEN 2 mg/L B, THMs
4K 13.861 pg/L, T R AHHI KMnO, 5 Cl, & 1 mg/L, THMs 4 B 11.801 pg/L, FBRET 14.9%;
WH Cl, B A 6 mg/L B, THMs £ BB K 38.57 pe/L, FIEH 1 KMnO, 1 Cl, & 3 mg/L, THMs 84 R
BH22.523 pg/L, KT 41.6% . B, X 58M CL, HEHRMEESRMITET, BT KMnO,
R EERL Cl, KR, ANTTARIRL THMs AR EH.

3 45

t) KMnO, 5 Cl, thFEI#&E L 24, Cl, #&¥ THMs £ EA BEE M, M KMnO, #EX THMs &
R R BN, KMnO, 3% L4+ THMs £ 2 i ZFERVHIStRERNER.
2) KMnO, 5 Cl, hREIHFELZE /LT CL ‘R, T REE T THMs & 88, 88 Tk Key b2
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Z&¥E. T H, KMnO, 2§ THMs £RHN AT HENE BN KENBE.
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Synergistic Pretreatment of Permanganate and
Chlorine to Control Trihalomethane Formation

YANG Yan-ling', LI Xing', LIU Rui-ping®, LI Gui-bai?
(1.Key Laboratory of Beijing for Water Quality Science and Water Environment Recovery Engineering,
College of Architecture and Civil Engineering, Beijing University of Technology, Beijing 100022, China;
2. School of Municipal and Environmental Engineering, Harbin Institute of Technology, Harbin 150090, China)

Abstract: The control action of synergistic pretreatment of permanganate and chlorine on trihalomethane
(THMs) formation is discussed by gas chromatography with laboratory water samples. This article observed
the effects of the dosage of permanganate and chlorine on THMs, and also compared the synergistic effects
with those of chlorine disinfection only. The results show that chlorine dosage is the main factor in the syner-
gistic disinfection process of permanganate and chlorine. The synergistic disinfection process of permanganate
and chlorine may reduce the amount and form of THMs significantly with the increase of disinfectant dosage,

by comparision with chlorine disinfection at the same total disinfectant dosage.
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