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for the removal of organic matters from wastewater. However, the impact of residual chlorine on chemical
oxygen demand (COD) measurements, as well as corresponding improvement stralegies, remains
insufficiently understood. To address this issue, this study investigated the effect of varying residual
chlorine in both simulated and actual water samples on COD measurement accuracy. Residual chlorine
ranging from 0 to 120 mg/L resulted in a reduction in the measured COD when analyzed using the rapid
closed digestion method or the Hach digestion spectrophotometric method. However, the total organic
carbon (TOC) in the water remained constant, suggesting that residual chlorine does not effectively
mineralize organic matters in aqueous environments. In the rapid closed digestion method, residual
chlorine substituted Cr,0,* and participated in oxidation reactions with organic matters, which resulted in
a lower COD measurement. In the case of the Hach digestion spectrophotometric method, the absorbance
of residual chlorine at a wavelength of 350 nm interfered with the measurement, thereby reducing the
value obtained using the low-range COD measurement method. The high-temperature digestion process
effectively eliminated the interference of intrinsic organic matters in water on absorbance measurements.
However, it might also promote the reaction between residual chlorine and organic matters, leading to the
formation of new absorbent substances, which resulted in a lower measured COD value. The pH of water
samples had minimal impact on the interference caused by residual chlorine across different COD
determination methods. Nevertheless, the removal of residual chlorine using ammonium ferrous sulfate

significantly enhanced the accuracy of COD measurements, improving it to between 71.0% and 92.8%.

residual chlorine;  chemical oxygen demand (COD);  masking effect;
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T4 B A b SR AT AR 58 42, KTk
BB RE. Hil, e FdEpa” A
S MY SO FEEE B IR AR, X COD I = AR TE T
PRI L | MR TS A 55 E A PE Y B 4 4
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BT 2, A O Ve i I W R T 2 2 K TR o s A A
F) B RE I i CH0,K E T 4 i 45 T8 B i
% ,COD 24 100 mg/L, & A #HLEK (TOC) A 37. 4 mg/L,
UV,;, 5 0.704 cm™ ,pH }y 10. 5, SEBR/KFEE B 7174
BN TR Y5 K AR BT 00 H K, COD 2l 24.9
mg/L, TOC J3 12. 0 mg/L, UV,5, 4 0. 200 em™, NH,~-N
}0.7 mg/L,pH } 7.0,
1.2 ZWHE

431 100 m AR AKEB AN R EE 1) NaClO
W, AT PEAL A S0 COD I 45 SRy sz . Hi,
B KRB A 2 i B (LA CL3E) 43 518 10,
20.40 .80 . 120 mg/L, SEBRAKFESE N B9 A 5L G0 E 5
B4 10.20.30.40 mg/L. A PIERE S KEEF AL
Y7643 I, 1B 30 min £ R W 205 . AN, 4
SIAE 1 F 10 min 47 2RAE, WE 7 W COD . TOC .
Ui S SR EE L IR ST AY RN COD I (E A 520 . 38
1 B HCL 3% NaOH 208 R /K FE Y pH, ITHR 5T
PR AR X A S TR 2, IF X SEBRK FE AT AN TH
fiff S 46 LA 43 A e T i R BRI o B L R
0. 1 mol/L i) Fe (NH,),* (S0,),-6H,0 1% & & A 4 5
K RE , DL 2k 2 R 48 7R 7], 0 S T A At
W0 J5 e ORI BIT  FA TR E
1.3 SiremsE

COD R FH & Fiv T i 43 016 0 B8 125 i P 3ok %85 P41 97
IR AE o WA A TH A O B R HR K TR L
E R it 25 AR 55370 v A B R R 2B RN
W B A% R AR B T (Cr,0,7 ) 38 JF & (0 1Y 5 B 1
(Cr*) , 3 i 5 C (1R 5% B =, R P9 1 s o R
LR AN [) e A X Rz D8 A A T A5 1 W s B 48 B A ik
FERY COD . 52 BEBE A 2 mL ZKRE (1938 770 48 A
TH %A (DRB200, M54y ) v, 78 150 "CTF ik 2 h 5 X
R AR H B E R 0BT (DR1900, #
A ) IR 5280, R 3~150 F10~40 mg/L I}
TR I 0 143591 Ky 420 F1350 nm., PR35 25 A 1
il v S A ] % IR B 78 A3 SR Ak K v B 3R SR )
Jo, DAk R AE S 48 7 ) AR 8 B 19 S 42K 44 3R
FHECTHE K ad M T R e . A 1) 3
mL K FE AR N A 1T mL 8 e 77 OB R R V459 ) .3
mL {H fi# ¥ (0. 2 mol/L EEFE R HI R ) .5 mL A1k
(B R - PR R ) TR A1 E TE WA E 165 CHY
LU REEFE I A (DIS—2A) 1, 34 15 min 5 %
0. 1 10. 05 mol/L 1Y) Fe(NH,),* (S0,),-6H,0 i& i 21

A E o TOC R H B A HLK 43 HT A% (mult N/C
2100, 7 [ HE 52 ) 52 , UV,q, % FH 28 413 560 B
(LIV-1800) 1M 22 . 7 25 S AL G043 51 R F G 7 4%
Z.(1407099-CN) F1 51 54 (1406499-CN ) 3 bl 411,75 43
FeEEE T (DR1900, M4 7 ) & .
2 #R5%®
2.1 HEXFELIKE COD BIZ N

FERAKAE HOM AR BE 1Y NaCl0 J&5 , 43 9 5%
FH R i T8 MR 53 D 01 3 DR 22 P i A 1 0 45 1Y

COD @il 1 7R o

100 100 ol mi
-~ 8, = Sn P
Eﬁ 60 2 vg» 60 4 x .
= w = w R gt
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Fig.1 Effect of chlorine dosage on COD measurement in

simulated water samples

Hy &1 1 AT, B2 NaClO #5058 i 34, Wi kb 7
PANARAY COD #52 F ¥, fE s st A H i 80
mg/L B, 19 b 05 30 56 [] — AR I 225 21 )l 2240 T
0~19% =[] , i W — 35 HLAG b — 8tk . 24 m s
IR 2 120 mg/L IS, B8 A T i 2 D O6 FE V4 A5 1Y
COD ik — 4 F [ 2 27 mg/L, T L8 25 P41 11 ik 1 0 75
14 COD | F+24 10% , Ji K AT BETE T /5 5 % 7K rh 38 5
T THEIEBR A . X5 55 SR FH PRk 285 A i
P E B COD I, A P A7 1 121. 8 mg/L 54
A A 2 0000 s v, 5 AR S 8 3 1 B 4 28
Lotk SO o X b S, Bk 1 b AR 7 A
D7 LR ZS FURE f AR St R 20 B AR 1) S B 7K AR
HF COD 2 45 S i) — bk . 51650 AR R T
il VA L, I i T A9 53 D' O B A 1) S o o R T
38 D7 2 s A Sl A, L X PR 1 A R
1YL /N R I 25 S0 06 B R BT R T R R T . Bl
R TG T, KRR COD S (A R R LA
Wy i 7 i 3 D' ' B2 1 D0 5 245 SR S 48], Jon 4 2 oy 40
mg/L FBFLK ALY COD 7E 1 min P M 100 mg/L [ %
64 mg/L.,30 min Ji5 #— 2 % 2 60 mg/L; M5 1>
80 mg/L R AR 4Bl /K BE HCE 1 A1 30 min J5 Y COD 43 1)
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9 38 F1 27 mg/Lo RfAS A fin 58 5 T 4% 750 i e (1
10 130 min) 1 COD I 5 25 S 47 1 & 534, &
L P=0. 054>0. 050, 13 1k & 1sf 8] 3K F2 3 oD
SEE B E 2R

F 1 AR NG T ALRIKRE i g S
FTOCHE AR, mIH R4 COD M (ERE A NaClO
B (4 38 T FRAG , (EAS [R5 T A 4B KRR 11
TOC ZHIAK A5 A JEE . BARIMS , K
FER TOC A 37. 4 mg/L, NG5 K AL R TOC A F
35.4~40. 1 mg/L Z ] AN 2ZE AL 7. 2% X%
WK B IR WP COD & J7 vA B9 2 T A ML bE
WAL 45 51" B SPR_EKEEH TOC ¥R BE IR & A
Ak, X5 R IREAEAE I R K COD I 5E (89 F B
T LA, BD LB A HL AR TE COD I A2 i 72
B RBRTT o L AN RN G B T
L ADL AR v X G e 2 ) R SV B2 4 A D)

Af &3, S A SRR S R T 2 B 34 5 NaClo 1y
Pk B B30 R i 22 AN 3 209% ) , 22 BT 1 51
(THFESEA N 0, 3 [RIHE B UE T /KR %A &4 A
ML & AR N o BRI, A AN COD I i
H PR AR IR S K A AL A 25 B
XF 30 min B SR FH G A T A 43 0606 B 045 1
BALLZKFE H COD 5 4 Sk B (<80 mg/L) #EAT4k Pk
MUE 53T, &I 8 B RAF A Ze v A G (R°=
0.99), 1 mg/L {4y & ] 53 COD I 2 {E F#AIK 0. 96
mg/L. A B IS, #053 SCHRRIT e 1 R e vk 32
IS TRAN BRI K COD RYZCR DAL ST, U B A%
JEAINGG COD 25 Bk %3k 53%7, A M B BLRS I 7K
JN5JE COD 5%k 88%  {H i T FikBF5% I ok
XF I K ) TOC Bk SR B AT [R)2500 5, ot DA G4
el BN A R A ALY I B SE LR A it — 2

F1 FAEMEETHEIKEREER SEMTOCKEEL

Tab.l1 Change in concentrations of free chlorine, total chlorine and TOC in simulated water samples with

different chlorine dosages

P kg 1) 10 20

40 80 120

M5} 8] /min 1 10 | 30 1 10 | 30 1

10 30 1 10 30 1 10 30

B A/ (me- L7 | 8 9 8 17 | 17 | 17 | 35

39 39 79 81 80 119 118 120

Sl | 9 | 9 | 9o | 18 | 18 | 18 | 38

38 38 71 76 80 117 118 119

TOC/mg-L™") | 37.2 | 36.3 | 36.1 | 354 | 36.9 | 37.2 | 38.0

379 | 377 | 40.1 | 39.3 | 385 | 394 | 384 35.8

2.2 REITEFRIKEE COD IR

NIRGE EiR COD HE il I R AE 52 B K 5t 73 B o
(R REME SR BT A8 N T Tl el DX RS 35 Kk A 2T
UM K BEAT ARSI . T BEOK COD BT, PRI %
T4 NaC1O ¥ BE AR N FEAR . S PR B AN TR 8

A COD e 45 R (M A TH A oL DL 2.
25
--0--1 min
-0+ 10 mi
20 S 230 min
= |:|’A
w15 %5,
b )
a
8 10 :":‘,:A_..
X B
.
0 10 20 30 40 50

fing &/ (mg-L™")
2 EERKERAREMSER CODMER M
Fig.2 Effect of chlorine dosage on COD measurement in

actual water samples

SRR RE P 25 RIS, SEPRZK AR COD
A B A e A B R RIS . 2 m &&= 10,
20.,30.40 mg/L i, JiCE 30 min J5 ZKEEAY COD I
1B 55 T 7K 0 B AH E 0 0 R BT 17. 7% .29. 7%
65.9% F179.5%. M5 & T COD BREIEH /N, 32
B HE K T AF PR AR AW I (& ) | ke
A S R W A T NaClo A B 2 .

AN TR) i 4T S B KR rpiE B AL BVl ToC
AR E R 2 R

M2 2 0 LUE Y 7E NS AN ) 20 me/L 119 4%
PR, i E 30 min J5 SEPRKEE Ay &R EE AL 200
R 35%, KRR B R G R N T S AR
BE R IR 1Y 329%~51%., SEUKFER
] , A SAFAE B SEBR KRR B COD 0 5 {1 B s 5 et i)
A 3G I 386 A, 3K 5 U U FE I 30 miin B X 43 511
MAEE S 6, R 2B T LLH 1, b HCE i
[F] P 150, S B K A v 2 SRR 22 R0V B () 0 vk
0. 70 mg/L) 4 52N B H X COD e 45 4L 1 11
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TR R AR . 2T S B K R A A S A AR Y

(BIERHSE N 12. 0 mg/L) , VETA R IR A A WY &

TOC W& K B, ARG R MUK TOC T ARk,
#2 FEMEETRFROKEFHER. AR TOCMERREEL

Tab.2 Change in concentrations of free chlorine, total chlorine, TOC and NH,-N in actual water samples with

different chlorine dosages

& &/ (mg- L) 10 20 30 40
i 5] /min 1 10 30 1 10 30 1 10 30 1 10 30
W (mg L) | 25 3.4 3.4 72 6.0 7.0 17.3 166 | 140 | 260 25.0 19.0
A (mg- L) 5.9 5.7 51 | 112 | 100 | 8.0 20.0 15.9 13.0 | 29.3 25.0 21.0
TOC/(mg-L™") 174 | 204 | 208 | 241 | 183 | 178 | 153 14.8 15.1 17.6 17.7 18.1
FAA/mg-L7") | 024 | 0.08 | 007 | 0.12 | 0.08 | 0.08 | 029 | 0.18 | 0.04 | 0.18 0.06 0.06

XF SEBRFKAE COD A2 {E (30 min) 5 43 58 Wk B
AT MU 34, vl 35 AR B R A e A
KM (R=0.97) , 1 mg/L A5 AT 5 COD I 22 {8 %
fi£0. 49 mg/L. RARAFYHE T IFORFEIKAE, kI
IK AT COD W W52 A7 AE 25 5, T4
FE MR KL (COD=250 mg/L) >4k T /K (COD=
111 mg/L)>% % T /K (COD=0 mg/L) , 1 mg/L 4 HEF
) COD T FEAE 454 0. 71.,0. 64 1 0. 33 mg/L.
LA AP R S SCIREHE , v A SO [R) KA
Y COD M (B 1 7= A= P/ T, BT PR Bl K
FE R LR B 3 i G KR R AR R
PSR, A L 2 8 1 2 S R 25 5 ) A S8 TP AR
B BN AHE 58 B K RE S R AR AL T
JE K B COD ¥ B AT , {H 2 PR B2 43 51k 0. 96

F10. 64,
2.3 RETHNBRZIWERRR

2.3.1 REWOCE R

Wy i TH 0 2 YO BB Y AR O ) s o D et
Xof IO % A 0 A5 1 T ' B 48 B3 Sk 1RE 9 COD, T
NaClO £ P Ff COD = F2 (0~40 F1 3~150 mg/L) [
WP T B4 — Wl . BARIMN S, & 10 mg/L 1Y
AT RN 350 nm P A ARG 0. 03 em™ (A
pH) 0. 02 em™ (pH=2) , #4111 420 nm 7 AW SR
1. 9x107° em™ (K98 pH) L 5. 4x107° em™ (pH=2) . ]
3 2R 2R PG 25 T A 0 Y6 BE AR 1 COD 5 7
HER KR, Y COD &N 0~40 mg/L B, B 5 i
WEAE 350 nm A AL YOG EERRIE AN 0. 018 em™ 235
i 1 mg/L COD I 22 {EL () FAIG 5 24 COD =2 3~150
mg/L I, BE SR TE 420 nm 1A 8 1 516 8 B34
0.003 em™ 235 # 1 mg/L. COD M 5 i f FE A .
I, A 2 COD W XE J5 vk 52 FF d WO BE (1) 52 i B

Ko RUFFIH LT, NG N 40 me/L 1) 5L PR
JKAE T 10 min J5 42 5K B 25 mg/L, XJ i 350
nm A0 B EE R 0. 050 em™, BRIE L AT F 3 COD il
SE(H TR 2. 8 mg/L; NG A 40 mg/L B IR R
(COD=30 mg/L) I & 10 min J5 43 & 7 38 mg/L,
XTI 350 nm Ak (IO BE A 0. 076 em™, HLS 1 AT &
F COD P& {5 F B 4. 2 mg/L; 5854 80 mg/L 1Y
R K AE (COD=100 mg/L) i & 10 min J5 4 5 1k &
154 80 mg/L, % 1 420 nm &b 5 W % Ky 4. 3x107™
em™, FRIS B A] SEHCOD M E(E F R 0. 14 mg/L. 2R
i, 3R 7K A COD W i 1Y SE PR B 3 34 4 3
KTRFAWIECRE /] B EIE AL, I 43 E XK
B COD I SE I PR A7 78 oAl A & 4%

0.8}
0350 nm
0420 nm
- 0.7
£
L
;—‘%(
g 0.6
0.5¢
10 15 20 25 30 35 40 45

COD/(mg-L™")
3 CODMEESAERBAEERXR
Fig.3 Correlation between the measured COD value with

absorbance of the solution
2.3.2 JKFEpH ISR
1 T I5 B R ok B2 1 25 5%, AR K 9 pH
HA 2. B8 — P ZA R Y5200, C )
SN 80 mg/L ALK AL (COD=100 mg/L) , ¥ pH
SrEEE N 2.1.3.7.7. 319, 5, KFEUE 30 min J5
A5 AR AR R 45 2 WL IR 4RI, 4 pH=2. 1 B,
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EXH L A RFE BN E 69 rh Bk Ak

%A1 E B 17 H

COD 7 {54 46 mg/L, liiF B3 540 51 mg/L, B.54°H 53
mg/Lo K AE H R B SR R 2 B o e i A1
33%, JF K 7E T4 pH BRI, NaClO #5354 460 Cl,
MK H s DTS SO A5 0 SR RR A . 24 pH
h3.7.7. 3519, 58}, NaClO % ¥ (19 352 43 b HC1O
FICI1O7, LB COD AN E (4 R 22 21,21 .14 mg/L,
5 R MUAE pH B I e 45 2R (27 mg/L) ANAFAE 35 2
5o BEE BAE K th RO AR AL, WA K B
pH AN 23 5% M) S R £ % COD W 2 3 i VE ), S5 A
IR LRI, 4% pH 4544 F , Bk pH=2. 1 B} CL,i%k
B B B S B K COD T2 E R [, Hodth
pH Z5 14 F COD I 5 25 5 5 BB 1B 19 I 22 7E 79%~
86% Z 1], 22 585/, Uk B pH I AE 5% ) 43 0 KR
COD 7 T SCHE R 2

100
M COD
80f o JFEIE e Ossvevernnene 0o
o -o-TOC A
- ‘.‘,.-"'
i 60 L
E 6"
@ 40 KR ToSERTTRLTEEEE Qe ©
®
20 I I
. B
2.1 3.7 7.3 9.5

pH
A[E pH T S #LK 4 COD . TOC . S S i S
Al
Fig.4 Effect of pH on COD, TOC, total chlorine and free
chlorine of the chlorinated simulated water samples

2.3.3 m=iRiHmRYER

7 7K BE COD IR, JCie R AT b 7 vk 4 5 20
e U TH A B B, T IO TE IR IR A T 2 & AR A e
B AE ClOy, AR 2R

3C1I0—>2Cl" + ClO,~ (1)

Teit 2 ClOIEJ2 ClO,~, Hobmifi Ha il v 352 i 1
Cr,0,.7 (=454 1. 63 1. 49 F11. 33 V)', (I,
JKAE R Y C1O-AT C10, ™7 o i 11 i B Be s b S 5 14
R I AT B K A B, BT 2D Cr, 0,7 Y
THAER o B IR COD Y At 1R 1 1k (PR sk 225 AT 9 i
) Fe(NH,) - (SO,),- 6H,0 [R50 o Y
Cr,0,>, 11 24 C10~ 8 Cl0, 77 7E i, Cr,0,7 71 #& 5 Ui
/> Fe(NH,),* (S0,),-6H,0 A1 £, T3 coD il

4

FEEAE/N, BE L ClIO 5 0,2 201,
B 1 mol A4 CLO™4H 24 T 0. 5 mol AY O, , % ¥ g e Ji 2.
L R B 1 mg/L A 4% & 0T 5 8 coD I & i F B
0. 225 mg/Lo ASHIF5T R I R 25 P T A v v L 4%
SN KA COD I B A TP 2 B s T Bk FRIg kb
1), 158 B A7 A B ClO 8] C1O, AR Cr, 0, /E N A L
YIRS HoAfh FE i & A% A Rt — 2B AE
WA o T 7 43 Y BE 6T Cey O, ) T A6 1 2o
FE U RAE 350 5% 420 nm Ab 18 W 6 FE A 1, W Y
KFRAFRA D Cro M R & o A PPA e T e 2o 7
2 [] SEBR KA AR BE 24 0,10.,20.,30 .40 mg/L
() NaC10 J , e HE A 7 V5 0 e 6 B T T B IR &
IKFEIA B FAS AEK S5 22 10 v R T i O =
TRCE L2 b S A 2 GG BT RS U AR 7
BENKEE“COD™ L 3,
#£3 AEMEETRBEMMNESHSTERARECOD”
Tab.3

digested at high temperature under different

“COD” of actual water samples without

chlorine dosages

=N 7!
A &/ (mg-L7)
0 10 20 30 40
1 min 11.5 6.0 82 | 6.7 | 43
CcoD/
10min | 11.5 8.7 98 | 42 | 34
(mg-L™) -
30min | 11.5 | 142 | 11.1 | 46 | 3.5

XoF AN NaClO B S B /K REAS 228 1 L A o A
R ISR A “COD™ A 11, 5 mg/L, A& T K
FERYESE COD(24. 9 mg/L) , s RIFE T 52 PRk BETE
350 nm P A AFE— 2 RO EE (£90. 166 cm™)
FEUE T Cr0, FTHFEE . XEBA IS SR
TH G AN TR e, AT AT A3 2] JL 2 COD. 3k 3
AT, BN AN 6] 96 BE NaClO J5 52 BR K AL “COD” Al
b TR A FLSE COD [RIAE I T R R, BAR T i
TH 5 KA COD MU (i . i, 4 fin 44 2k 20
mg/L I}, ZK FEZE B 30 min J5 oA 55 U004 ## #9 “COD”
1.1 mg/L, B R T v TR RS B CoD il a2 A
(17.5 mg/L) o WNAGSCHTIE , —J5 i, REAAR BHAE
350 nm 4b B IO BE AT 80 COD I A2 {8 A7 7E — /2 72
JFE B 25 (A1 7 me/L A AT T2 1. 2 mg/L COD B
25) 5 75— L, SR AR R T A LA A O
Al S8 COD i & E A 22 13. 4 mg/L( S R I 1
SEBRIKAE) o Z5 L 0T A T A o O
TH A AT LAHERR A LA A B WO B2 X COD I 22 /9 1
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o AT T R A SN COD MMM E TS o 9% o5
R, AT BEE T A S5 /KR o A L TE 0 TR 1 By
BB A BT TR M A% TR L TE R A ELAE
350 5% 420 nm 4b H A BB WG Y. BRI, 4
SAETE SR S2BRAKRE COD B HERG I 5E 16 75 45 &
HAbFAR
2.4 RETHMBTEEERG

S HERR A S K RE COD I & B9 T4, SR A ik Jit
R E 107 OB K A S R S T B AR

GBS T T B IR 5K [ 5 DA TG AN 52 i) B 24119 COD il
FE o 0. 1 mol/L AR R VAR ELAE Ryl s, LAY 2%
RAFE R, 10 S5 5 TR o A8 248 £ (S I 2%
SO IR TR B . NaClO ¥ % I Fe 78 B 1 55
PR & A O, W 2R
ClO™ + 2Fe’* + 40H + H,0——>Cl +
2Fe(OH), (2)
AN TR T 4 et AR ADL KA T A SRk o 4 3 TR
THFE R B 0 e FH o L 4

®4 REFHRHMBIKZERHERTERARER

Tab.4 Test results of Fe(NH,),-(SO,),-6H,0 reduction method for elimination of chlorine interference

BBUKEE | AR | RMTEeHE | coDWIEM | MAHRER | Ak j’”ﬁﬁ COD |y e
COD/(mg-L™) (mg-L™") JiniE/mL (mg-L™") 251% (mg-L™") ({in::-fi'/) 2%
100 20 0.070 92.80+1.92 2.07 50 137 88.4
100 40 0.140 89.60+5.03 5.61 50 136 92.8
100 80 0.250 76.60+1.82 2.38 50 124 94.8
100 120 0.400 71.00+3.61 5.08 50 116 90.0

X K 11 4 S R N R IO 2 B S B 8
AT MERLA B B S i M e (RP=
0.99), EAAIZ Jy=0. 003 3x, HH1,y 40, 1 mol/L
IR WV Ak 0 FH 1, mLs o A AR, me/L, ARE
(2) 45 3 A A2 OC 5 AT DAAS 30t R 0 2K e 7y 2
WA, HSEFRE N 5 B BN i 2 (R A A X
BRI RAL 14. 1%, B T W bR & TR
AR B SR o B IR VR A 3R Ak B S A
PUKFER CODMEME I E S F A 4 FpAS R 4 Sk
£ (20,40 .80 F1 120 mg/L) Al 8L /K A A (i FH 7t B2
VK B T A2 Y COD I 1B 43 ) 35 21 388 (H 1Y
92. 8% . 89. 6% . 76. 6% A1 T1. 0%, A X} ¥ U f 22
(RSD) 435914 2. 07%.5. 61% .2. 38% F15. 08%. It
A, LK RE I 50 mg/L i COD AREIR S , B
52 RS AR IR S 7K AR COD KXt I (4 inds
ISR B, B A SR K FEZENN E COD iR H Bt iR
VA e A T 30 i Ak B — Bl O BR A S T Y
I A HFSE B X Clo, % COD I 5E iy T4 38
it FH — i A R AR R EA T30 B B L X 5 AR 5
) figp R JELRRLL , A 7] 1% 2 A P IV 2 6 A % B
WK A AL BRR EE R 60 °C, IE K b Clo, 1
FEAR T 5 mmol/L, 5 b B [8] 24 20 min, M ASHF5E H
T AR SR AR AT 64T, ELGH A KRR () 4% SR
AVERR S o T LUl T2, BT ARSI KA 1Y

Bkt FIZRAF AR, A5 T4 COD I 7E Y3 SR 5 12
T BT R g v — A

100 | Pk
| il
30
=
w60
E
S
€]
20
0
20 40 80 120

st/ (mg- L")

E5 hnSUERLKEEE R A BT 5 #9 COD M EE
Fig.5 Measured COD values of the chlorinated simulated

water samples with or without reduction treatment
3 &#

@ REAFESHERKEE COD I E [HFEAR,
1 mg/L (A 4% 582 5 BUBE LK FE N SE BR K A Y COD
0 AF 43 531 T B 0. 96 1 0. 49 mg/L. il 54 i & 30
min Ji BB RE PR A TR R AR A5 T B R
i, HALLUK R AL PRoREE B9 TOC #9 R & AR ] B 78
b, KRR EIFREIET K P ALY AEAS
M A R T COoD.

@ XTI R REER L0, S
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EXH L A RFE BN E 69 rh Bk Ak

%A1 E B 17 H

ALY K A A RN NI D T G, 0,7 BT FE
X T B COD M E (A AR — A~ HE 2 P 5 X T
T o YO A SAE 350 nm AW 1 AR
L COD M Ty AEAE— e 2% o T FE— 5
1 1] DAHEBR K BEAR By Sl i WO B 38, (2 5 —
AT 23 AR 0 4% 585 K A WL By A i 16 W
Ji, S EOA OGRS K, COD I SE (B RFIK . BE4h,
JKFE ) pH X COD I 5E Hr 43 & TP 0 52 e vl 2005

B R FH B R WAk 4 8 T K R o Y Ay & T LA
FE 155 COD I 285 SR 00 HERF 4 | H: e B 1R 0k e 1) 4%
i T a5 A U N Ak 2 E T E B . X 4
Tih 4% G BE (20,4080, 120 mg/L) () /K B HEFT I8 Ji
I B% J5 . COD Il 2 45 5 19 RSD 43 %1 4 2. 07%.
5.61% .2.38% F15. 08% , ks [H1 0 3 11 S 6 245 5 4y
51K 88. 4% .92. 8% .94. 8% F11 90. 0% , 7 W] /K FEAE
W5 COD R R FH B IR 7% 4 14047 30 Ji Ak B e — o
ARAHR R AT %
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