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Preliminary Study on the Potential Ecological Risk of Residual Chlorine in
Surface Water and Its Monitoring Necessity
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Abstract; During the outbreak of coronavirus pneumonia, chlorinated disinfectants have been
usually overused, leading to a massive discharge of residual chlorine into surface water through the
wastewater treatment plant effluent, ground wash-out and surface runoff. Residual chlorine can affect the
stability of water ecosystem and bring potential risk to water quality of the drinking water resources even at
low concentration level. According to the comparison of surface water quality standards and literature
researches between domestic and abroad reports, it is considered that residual chlorine has a significant
indicator effect on the water ecological environment. So far, monitoring methods of residual chlorine are
relatively mature, which could reach the requirements of the conventional water quality monitoring.
Thus, monitoring of residual chlorine in drinking water sources is highly recommended to ensure the
stability of water ecosystem and the safety of water quality in the future.
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Tab. 1 Toxicological data of residual chlorine to freshwater

aquatic organisms

Yikh EC, #EHIHER | £4WE/ (mg - L")
AT 72 h 0.160
eff 22 24 h 0.070
KIEIK % 24 h 0.038
AL 96 h 0.078
T 96 h 0.059
SR b 96 h 0.304
RN Pty 96 h 0.280
BE i XA [T 0.400
R R Bl 3REA T 0.050
8% k1T 0.200

i ECs, Rl 50% 2t A A AN I FE Pk L
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(T 25 Al = ), A 4 A QT B2 Al = (CL - DBPs) |
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DBPs) =2, 2 R/KHFIUE FEIIHRE R ™ 1) 122
PA= 5 H e (THMs ) H1 50 £ R (HAAs) SRR 1 #
HUIHRE R, HL AP AR T 20 B, %5 H H ATE A
15 700 Z Fft I 75 ) 7400 , vl AR LAY 88042 ol b 2 7K
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Tab.2  Cytotoxicity and genotoxicity of some disinfection

by-products mol - L™'
THEER =Y A1 o 1 AR
4} (TCMN) 9.62x107° NA
A% (TBMN) 4.00x1073 NA
A5 (TIMN ) 6.60 x 107 NA
AR BE(DBMN) 1.91 x1073 NA
AU e ( DIMN) 2.41 %1073 2.95%x1073
SR (CAA) 8.10x107* 6.80 x107°
TR (BAA) 1.00x107° 1.70x10°°
—4 2% (DCAA) 7.30x107° NA
IR (DBAA) 5.90x107* 1.80 x107°
AW (CAL) 3.51x10°° 1.43x10°*
T (BAL) 1.73x107° 3.81x107*
Tl Z, |85 (1AL) 6.00x107°¢ 1.01 x107*
AL (CAcAM) 1.48 x10°* 1.38 1073
B ERE (BACAM) 1.89 x10°° 3.68 x107°
il 2, WER (TACAM ) 1.42%x10°° 3.41x107°
TS LT (DCACAM) | 1.92x107° 7.95x107*
=AW (TCAcAM) | 2.05x107° 6.54x107°
SRS BE (CNM) 5.29x10°* 2.15x107°
TRAGEEFH % ( BNM) 7.08 x10°° 1.38x10°*
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Fig.1 Overview of residual chlorine existing in urban water

system in China

FE AR AR TR E WL 3, i3k 3 AT LUR
H L S FE 0 A 3 FK 75 () K K A sl
BRI HEAT R, R K AR S AR C
B3 FRIETEA I K 5 () 7K % A 5000 2 il BR
H S RRE E 5 R D AH LU (WHO) (45 ] 1
A0 AL TR IR T 7K AR G rp oA A S B 2 SR A A
BRIG I , MK A AR AT BRAEAL T8 FRIRAS I
e F KRR A EE L

®3 EMIMRIRIEHIRE

Tab.3  Control standards for residual chlorine at home and abroad

eSS PrRUES B ARFHHOE
CHEVE AR TR THAEFRUEY (GB 5749—2006) KK =0.3 mg/L, B MR KK : =0.05 mg/L
4 RV B00) (GB 19193—2015) KT T K =0.5 mg/L, B RFKAHAK : =0.05 mg/L
N e 4 H o A Rp—
. ORISR KT 8T 0.6 -1.0 my/L.
WHO K R KK BT HE ) (55 P4 ) KT H) K =0.5 mg/L A AR K : 20.2 mg/L
B R e A KT <4 e
N AT 1 <8
kT k FEI (BRI I K S Y HE bR TE) (GB 18466—2005 ) Hfilith i 7K :6. 5 ~ 10 mg/L; B HEHFAKIE: <0.5 mg/1)
CHr B SRR 2515 Y ) PR 75 7K 0 s Ak PR A 15K K >6.5 meg/ L3 =1.5 h) ;
F % GRAT) ) TR K > 10 mg/LOEefinf[a] <1.5 h)
EEEAN 2012 Guidelines for Water Reuse (U.S. EPA) VEK) K =1 mg/LOYE YT . B SRR B 45 FK)
FIP | O R e #5110 ) A S 4 5 = ) H R R /K b : <0.03 mg/L
Wk EPA 44015—84—030( U. S.) FIRIRIK : <0.019 me/L( H ()
Hh [ 3 2006/44/EC WK KK : <0.005 mg/L
Ambient Aquatic Life Water Quality Criteria for Chlorine ¥ . <0.002 mg/L
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0.3~0.5 mg/LEE%0.6 ~1.0 mg/L (BT
FKIE WHO DL K3 B3Ry (EPA) HLUE I RR (A . 1
15 () K AL FT R i A BT AN [R) , B 97 142 7K Ak 23
W SIH BE A BT B CT A (AR Mk BE 5 45 b [ 1)
) w3k 600 mg - min/ L, 70K T3 [ i) A A 0
ME SR 1 450 mg + min/L ( B A7 B ™ 4% 1) CT
). MK P RAEF 6.5 mg/L, ILE 10
mg/L DL b AFAE B AL (75 K HE AR T 7K 3B /K BT b
#E) (GB/T 31962—2015 ) 2 il e B i XURS: o T 701 2
SEURE IR T 9 A B IT LA T I K Hh Ay S
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Y21 J 1] 5 SRR K HE OGS 52 9T i 1) 52 ), 9 5%
BAE R KHERC T 3 000 m b4 585 #4755 T EPA
PEh B KRR K B O R (B () BRAE
(0.019 mg/L) , REILE BN b AR AK A A Je A
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SEEARI BE I A& 21 1 2 ey 28 ) 3 1 AR S
T WA o2 AR v Xt 2 KPR 7K U i s SRk
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586—2010) (A% S0 52 AR v MLIE ) (JIF 1609—
2017) BiiARE, 2 T DPD 43 66 8 v i 1 5 28 A
SRS ) 32 B AT, 5 TR R AT 3K F) 0. 01
mg/L AR F R LA Kz 5 B R 19 b 28 7K 4 SRR E,
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Tab.4  List of methods standards for residual chlorine detection mg - L™
& PRAEA R i/ JE ARG Y PR AR T
K| CERYOTAPRIER S 7%k I #ERbR) | DPD 20tk 0.01 0.04 ~ Azt
JEUK (GB/T 5750. 11—2006) TMB H, 5,35 0. 005 0.02 ~ Fbrth
T5/PK |CORB iF B EAE SR IE NN - 23 - ey
ok |4 — 3 e ) (HJ 585—2010) DPD J¥5E ¥ 0.02 0.008 ~5.00
ﬂi"';i.%j(\??/ <<7J(ﬁ Tﬁ?%’%*ﬂﬁ%ﬁm)ﬂu% N,N—:Zx%_ DPD ﬁj\jﬁj\[ﬁ)—@% 003(%?&&_‘) 0. 12~150(%W§)
K UK 14 - G e TR (HI 586—2010) | 0.004(fiE¥kIE) 0016 ~0. 20 (fIRHKIE)
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