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Influencing Factors of Sodium Hypochlorite Disinfection and Its Optimization
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Abstract: The main influencing factors of sodium hypochlorite for disinfecting the effluent from a
filter of a typical municipal wastewater treatment plant were systematically analyzed, and the disinfection
process was optimized according to the characterization indexes of effective chlorine dosage and
disinfection performance. Effective chlorine dosage, contact time, mixing conditions and the number of
fecal coliforms had significant effects on disinfection performance, while ammonia nitrogen had little
effect on disinfection performance. The influence of temperature on disinfection performance under static
condition was significant, while that under agitation could be ignored. When the stirring and contact time

was no less than 10 min, effective chlorine dosage of 0.75 mg/L. could ensure that the number of fecal
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coliforms in the effluent of the filter after disinfection reached the first level A criteria specified in the
Discharge Standard of Pollutants for Municipal Wastewater Treatment Plant (GB 18918-2002). The
number of fecal coliforms in the effluent from typical advanced treatment processes decreased
significantly along the process. Compared with the number of fecal coliforms in the effluent from a
secondary sedimentation tank, that in the effluent from the filter was decreased by 85% on average. For
municipal wastewater treatment plants that require to meet the first level A standard or more strict
standards, the optimized effective chlorine dosage for disinfection of the effluent from filter was 1 mg/L
when the contact time was no less than 10 min. When the contact time was less than 10 min, the effective
chlorine dosage for the disinfection could be increased to 1.25 mg/L. The optimized effective chlorine
dosage (1-1.25 mg/L) was significantly lower than the average effective chlorine dosage (3.69 mg/L) of the
surveyed municipal wastewater treatment plants required to meet stricter discharge standards. When the
effective chlorine dosage was 1 mg/L, the residual chlorine in the effluent from the filter for 30 minutes
contact (0.02-0.16 mg/L) was significantly lower than that (1.12 mg/L) in the effluent from the surveyed
municipal wastewater treatment plants required to meet stricter discharge standards in China, and the
ecological safety risk of the tail water was significantly reduced. An optimized disinfection rapid
characterization index [oxidation reduction potential (ORP)] and an operation control parameter (AORP)
were innovatively proposed, and the referential AORP for different contact times of the effluent from the

filter under the effective chlorine dosage of 1 mg/L. were proposed.
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A RN T <. AR [EHERCRR T Sl S Ak Ak
BB R SRR AT T R G RN 2
KOs b (CEAMEK BT PR HE) (GB 50014—2021) #1
FE L, TGRS TR, 5 KT KO S TR 5~
15 mg/L, HIFAREE XS AS [ R A HERObR 1 43 28 R0
ik, QORI BB RIS bR GE R i e
BRI A% SR B ) AFAE — 2 W N R PR < . 38K 1R
TEBCH L8 bR, A I JE 1 — 8 by 48 b, ANBESCHT 5
SRR UK T 8 T IE R RS IEEE  b. &
FAAFTETR , — (485 ORI 7R e AL A R
R 43514 0. 02 1 0. 035 mg/L, (HBFFT & IR A R4
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0 ek 1 S PR B Al B () 454K B A2 AE K B AR SR
Tz A SRS T T BRI A

FET e, BB A DA R s 7K A B ) K
SHAFFERS G, X UK AR B B £ A2 R 2R CAH K
S GRA A R HAWRES)IRT R
GEREST, AR IR b DA S5 B &2 AT #E O
FAEFE AR W 5 18 43 AT T AR AR, DU R Uk
I SRS K AR B VR SRR AT B AR 4 R A
BTSRRI EE T, IF 0 TR A AR E R 1)
il BTS2 |
1 REBAHFEIEZY R LA RXBRAR
1.1 AREEMNENFMm

DA LR S S K Ak B ) S K A I 5
ST H IR (25,5 °C) A 4% i 30 min (95540 T,
TEIRE T A3 R0 X 8t 7K T B R 5
TH T B 28 K B REECN 47 000 AN/L, 33t H K & A
0.2 mg/L, MARAR AR 0.5.0.75.1. 1.5,
2.2.5 mg/L I, JHHE G 2R RS0 R 27 500
13 000.8 850.1 800.100.0 /L. A WL, fiE A % &
P02 (A 3G, b K BRSO R T S 3%
RN TR AR I S R AIG, XS A AE AR N R 2 mg/L
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B, it s KT B A 2K B A ORI T OOk
BTG K AL B35 e Wy HE R #E ) (GB 18918—2002)
1 —4% A bRAEBRE (1 000 4~/1) .
1.2 BREEHNZMI

CEAMER B FRHE) (GB 50014—2021) HL5E
“URE R BN B S N A TIR A RN i SE PR TR
PR SRR B T — P A5 n e 4 A o b iy o,
B L K T3 S BLUCE IR B s R K Y FE 43
RA o TER (27 °C) RN Al 6] 24 30 min 19 45 14
TR T AR A SR G A ) T A 303 1%
O X6 KT AR (A ) R e g K
N0, WFEEE 3 100 v/min, 4559 W3R 1 (T FE a7 2%
K B RERCN 59 000 4N/L) . AT IR A A F R
K TR N T BRI s B PRSI TR Y
TH P ORI 00 T i B AT RO . AR e bR
50 A RSN 9 0. 75 me/L AT AR A 3 Y K
FER IR RFBRRE IR B — I ABRUE . T Y i 42 ik
30 min B, B OR Tt 1 7K 26K BSOS e 1A 31—
P A BRUERYA BCES NN 2 mg/Lo
®1 FRBEEGTERERMEX IR HKEHXN

REINE
Tab.1 Influence of effective chlorine dosage on

disinfection effect of filter effluent with different

mixing conditions

A HRAIN | HEE R
LR (mg+ 1) 1)
1.5 1100
i 2 50
2.5 0
0.5 900
SRS 0.75 0
1 10
1.3 BEB®Mm

G AE T BRI PE S5 R  JF JR Il 8% 0 v
KIEFFROR W, FEAE T I AT A
TERCH 59 000 AN/LL, 322 fil isF 1] 24 30 min, 8 L 1 7K 42
A0, S RER N 1.5.2.2. 5 mg/LE}, %
(27 “C)O BT T 1M B Jm 28K i #5053 7 R 1100,
50.0 N/L; AR (13 °C) B T iz g8 bR 53914 4 900,
1750.0 /Lo #EFEAAET  THBERTE KM TR HEECH
34 000 /L, # fil 05 6] 2&7 30 min, Y&t 1 K &N
0. 3 mg/L, TEFEEL 4 4 100 r/min, 254 B A BN K

0.75.1.1.5 mg/L I}, & Ik (24 °C) FIRIR (13 °C) 3
BN HTE R RER R N 00 WL, A
il JBE 8 9 K R SRR A AR Y R )
&5 IR RERCRAR L IR A T FERCR B
R B DR DE U KT B R 28K R A R S A B —
G A BRI, S I E] 2 30 min B 8 IR AVIGIEL A LS T
e e AT B BN 3 5 2 1 2.5 mg/Le {HAESE
FEAMER Ul B0 BBt K UK SRR ST F 8RB
i ] LA 2200 o AR IR 30 min 5 0F T, A RE S
T4 0. 75 mg/L BRI AT B Of 38 HH A 75 5 26K
R RS IR B — 0 A bRt TRLEEXT YR B 27
RIOCR 8 5 i) 3 B B Tl A 1 136 P FK 3 112 B
SR N 2R AR S R R RS R,
AT RUER TR Tz sh i 2 G E T E
SRR, AT DR SN £
1.4 Hefh R iE) B9 %20

TEH IR (24 C) T DI FEEATIR & L 3
P [0 7t ) 7K 9 7 S8R B 52 DL 3 2, e rp
KA N 1. 2 mg/L, B 5% 34 100 r/min. AJHT,
2 i P [0 0508 1t S 7K R SR A 1 5 A8CR B 5
o BB T fl B T B9 3840, 8 K 7 S 2R
PRV AR D DR BT K I 22 )5 2R
TR ATE RORE R I8 B — G A bR, YA RSy
0. 5 mg/L IR, 5 2 A4 42 i I 18] 29 20 min 5 10047 2% S5
IR 0. 75 mg/L I 75 2 (14 42 fik i ] ] ¢ 41 22 10
min , B A T % AN B AR E ) BLAE 1A i
/N30 min” Y EKR

F2  FEARET )X LK E SRR

Tab.2 Influence of contact time on disinfection

effect of filter effluent

A RCABNE | 7S R Ao 18] 93K i AR (4> L)
(mg-L") 0 min 10 min | 20 min | 30 min
0.5 39 000 1 000 450 400
0.75 39 000 150 10 0

1.5 SRIRENZME

RAEEW AR E A EZ —, Y
15 KA B K S B AN, AR S S AR
JO7 A B A AR A S . E TR (20 °C) B
F2 itk 30 min A RCEBINE N 0. 75 mg/L JH 5 A ZE
K FEBEECH 25 000 AN/L ISR W98 AR W
XoF 08 S K T BEASCR A S, S5 R LR 3. WAL )
B2 U B X it K O R R AR —
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S, U IR A =1 mg/LI 8 K I SRR A
JIr BEAR: , AR AN 2 i H K 36 R o R RS E TR AR
X5 (TR A A 258 SRR BN B AR B
RUACSE BB INTRG 58 " A — . A AR
WTZ R 0.1, 2813 mg/L I, JE T K I B8 5 A AL S
SAVEBE 43 8 0.0. 05.0. 09 F10. 05 mg/L., 43 Hrik
N AEBARA BB |, Bl 2 Rk B3,
TR A RS A T B BE 0 AR O B A — SaU A
et SRIE R BUNBRRCR T i 325 A

R3 ERKEXTIRMHAHERROZIM

Tab.3 Influence of NH,-N concentration on

disinfection effect of filter effluent

AAMEE | ZREH =Vl BE/
(mg-L™") /(AL (mg-L™") (mg-L™")
0 0 0.02 0.02
1 200 0.04 0.09
2 50 0.04 0.13
3 50 0.04 0.09
1.6 ZEXPFEEFHHZN

TEH IRPEHE 30 min AIA AN E R 0. 5 mg/L
HIZEAET 43 BT 00 46 36 K B A 50T 0 b HH /K T B2
RORBI M, 25 R, I TR 2SR ROk
25 000,39 000 F148 500 4~/L I, 173 5 3 KM B i
B BIFEZE 150,400 F1 1 480 /L. W] UL, MR K
o TR AE 500 U8 3t 7T B O (A5 T e 2 T EE AR
PSRN GEPN7 R R [T N S SR
PRI ETEECN 48 500 AN/LET, 15 )5 B9 26 K i
PR T — % A BRIERRAAE

P — 20t LR PR B AL B T2 IR BE—UiiE—id
U)W RS R B R B AL AR E AT TS . LA
]I 3 g LR Y K AL B YR BE AL FR T U R R R
W RERCA BN G, 45 R, X 3 JET5 K T2
ISR RO S B A R 3, D0l /K 38K
T HERERCH (19. 5~39)x10* /L, 2853 T FE AL P
U8 ML H K B (2. 05~5. 4) x10* AN/L, - 2 B 05
23. 04x10* /L, BISE-HIREAR R K 85% .

2 REBANFILRNHR
2.1 ETHKEDSRENEUESEMEML

A AN R SRR AN R s 1T S
b G N (B2 A 1 RS B 2B LU E @) |1 o N E RS
M) Y5 7K A B T K A SR RN 32 4l K AR i AR S
4o MR 3 AR ML — 2 A DL B AR ERR LTS Ak Ak

PR G FR BN B R G A SR B, SR A R
B4 2. 5~4. 5 mg/L, HI{EH 3. 67 mg/L. {HAMF
G ARG A B R4 ok 10 min £ F , A RCA K
JigE 4y 0. 75 mg/L RIAJ A ORI EE 75 7K A0 B 8 3 14
TR I 25K B R BCR e IR B — A b ife, W I
T2 PR Y 4 [ 31— 2% A e LA A if
WG K AL BT BRI R SRR BRI B R A
SE BN (3. 69 mg/L) , i — A F U 475 3% [ — 4
A KL AR RS AR A B A7 AR A AR
TR K AR A A KUK 5 S ) R, 255 R TS
KA B IR K 0 Bl A3 B B 0 e
B 72 G0 040 A2 BRI 7 700 B0 AL AT RS AR R 3R
I BB TR 2 4 R A W — 2 A Je U b FRiEdR
BT K A B 32 i B ) AN AR T 10 min T A9 RO
BN A 1 mg/L, F2 fil 5 [ T 10 min 1944 240
PN Al SN E 1. 25 me/L.

Ko LR —G A R DL EARER TS K AR B
HE K R SR S TH B A SR B U 1 F AT
DA Y0 0 3o 5 b TR I A Y K A B T bt K A
FERTGE 6 H TR PE R i 30 min ARG INE K 1
mg/L W) UG 2 K R E SR 25 000 N/L 454 F
2L B AIE T AN [ W) 46 28 EUR BE T DB K O B
ROR . S5 RRW, YW IR A AR EE N 0.1.2.3 mg/L
NSRS E N 7R R & @l MV s o7 )
0.02.0.02,0.03,0.03 mg/L, i 5 4> % K 0.02,
0.06.0.12.0. 16 mg/L. [Ff, 454 4 /i3 E—2¢ A
K DA b o SR 5 K A B R SRR BT 7 R 4 F
B AN i SEBR G O, BT T R A AR
T (4 mg/L) T T4 75 42 ok BsF 1) XoF 4% S 00 52 i (g8 3t
HIKE A N0 2 mg/L) , 45 R E 1 FTR .
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Fig.1 Influence of contact time on residual chlorine
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Bl

concentration with effective chlorine dosage of 4 mg/L
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AR Z AW T A RCEBMN &R 1 mg/L
3] PR 0 b s KT B S 3SR W TR R AORR A 1k #
— 2 ABRIE, BB R KO RE ST T S RN A S A
AR TR A GBI & (4 mg/L) T 38t H K 5
30 min A3 E5 54 (0. 48 mg/L) 5 2 44.(0. 6 mg/L) , [f]
LA T 22 B A5 PRI ) 42 [ 56 98— A K DL I
B 1 38 75 K A BT B H KR A ECE IR (1. 12
mg/L) o 5% iR, A RGE BN R 1 me/L B, —2%
A KV b bR E T K A B ) R AR A 2 2 4 XU AT
HH d A1
2.2 HEMRRMEERNMEL

YRR B WAE S5 BRA A7 ) 7 v A2 6 IS ]
R IM5E I 23 AT A5 T U m) R, 75 ) A
B NRE RIS TR o X LR I AR
SR BN BEROR R B RAEAE AR (R A S &
SR ) I I R BR 36T 4 AL S L 6 (ORP) 7E TS
KA Wy b B 2R G 5 A B P A N LR T AR
WU K AR RN T8 b5, QT g2 T
— PO B 5 K A BT VR SRR AT R AR PR R
TEFE PR o R FH AU A 5 F A S s i S I 2 S 4%
TN —2 A T UL bR B 5 7K A B VR R
THEE RGBS

DA LR S K Ak B )9 S K A I g
G IR T A RCEBM R 1 mg/L A 422 fk B 10 %5 914
B 7K ORP B2, 45 S A &1 2 firos . Wl e 4%
fil 1 min N, W25 7K ORP I8 44 1 183. 3 mV il
B TFF 2 506. 7 mV, K5 ORP B4 fis s} (8] %) 4 4 52
TR, Bk 60 min J5 4 E 299. 2 mV .
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Fig.2 Influence of contact time on ORP of disinfection

effluent with effective chlorine dosage of 1 mg/L

Bk 7K ORP 2352 DO ¥ B2 R R #5455
SEARAE Y o BE B2, AN [R) 95 7K A BT 8t K
ORP(WI%f ORP) A7 It 22 5%, $2 K5 T 58 tH K Y 4R
38 5 3 1 i (AORP) 1R b R GE iz A7 i # H =

B ORE T A BRSO 1 mg/L i A i 7Y
SRR K A BT 308 v AN [ gk R 1] (10 min)
() AORP 2251, W3 4, W] oK UK B Pl T —2¢
A R UL B BRSBTS R NI 75 R GE Y
AT RS %

R4 BHEIFMEAT mo/LEHE M H 7k 7R E b A i

¥ AORP &%1{&
Tab.4 Referential AORP of filter effluent under

different contact time and effective chlorine dosage

of 1 mg/L
bl AORP Z#%{H/mV 3L AORPZ#{H/mV
t/min t/min
10<t<15 | 195<A0RP<210 | 30<t<40 | 140<AORP<160
15<t<20 | 180<AORP<195 | 40<t<50 | 125<A0RP<140
20<t<25 | 170<AORP<180 || 50<i<60 | 115<AORP<125
25<t<30 | 160<AORP<170 >60 115

Shy B R 3B T K A R K 3R P T R AR
SE IR FN G A UL AR T ST A T R
AR BTG HH 7K 2 2854 4 IRUBS: 1 L, U SR 7
B LA AEW TR AT A B v 7 42 G T 4 AR 205
D B TH B R G0 1 K7L ORP SRR ) fin 24 42 il
R4 ;@4 HH e I8 i 1 7K ORP (#1146 ORP) A4k
A G U b KO [ 422 i B [ Y AORP
QBETF M7 Z Ge it 7K It ek 52 o A% B S o 42 s i )
R 5 A% B 1 SIZ R 42 f B 1] 6 2 LA AORP 31 [ 5
@DZH A A BB I, I 456 08 11 7K ORP
HAORP Y[, S 5 U0 SR AV T 1 sh 8450,
HET A 34 ] B /K SE B ORP.
3 #itbai

O  ARABINE R A SR fik B R] Rt
R R RSO TR S R AT TR AR I 52 T B 3, R
VR T R G R AN T TR ORI 52 /) 5 e 8 R T
IR X R B R RO e 3 BT
77 A TR 5 MR AT 2200 5 0P Ak B[R] 210 min B, 4 2K
SAINEL A 0. 75 me/L BIVAT A O 0 i 1 7K 08 2 )5 25
K A REERR 2 TR 5 — R A BRI

@ MF A KL AR KA
B2 A sF 6] > 10 min B8 Tt 11 7K 78 25 09 DL TG RS
T R 1 mg/L, 42 il 5 18] <10 min B 0] 389 90 %8 1. 25
mg/L; AL A B E A (1~1. 25 mg/L) B AT
PEAIF A 4 [ HE R R TS K AL BT S A
RCABE N (3. 69 mg/L) 5 ML A s B h 1
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mg/L. A5, 98 T M 7K 422 fivh 30 min B"]%% (0.02~0. 16 hypochlorite on secondary effluent of wastewater

mg/L) W AR TR AYFE A5 (1. 12 mg/L) , T4
FUNHE I RS AS 0 7K A 285 28 4 AU 34 I S AT, 2805
TS R ETRTE N

@ AHHE L T — B Ak 1 B RCR R
HEAEFER , B ORP HIAORP, If-45 T HAL A 50
B 1 mg/L B8 b K AS [R]42 A B5F (8] ) AORP
Z%d.

@ X LA 7K b A A 42 b () 195 50, 2 BHT
AEE K R FH A 7Y, SR A A b 7Y 1) ¥
K T 58 A TR A R Bl Y A R AR s
KA BRI T R G s 7 PR S B0E K Ol A v
IR, S A B i 00 i A A R

ORI /31 H  ib 5 LN B E =8 e = |

& ORP WKL AME I, AE DL AL A R B &= F
S5 A PR S0 1 A T5 K AL RT3 Tt HH K AS [R) 4 fi
BFE] ) AORP, I H 2% 14 Fe v B A6 8 bt /K 873 1
BB AELR R T, ARl 22 fih v S o 1 /K O A B 4
ik FsF ]
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