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Effect of Temperature on Efficiency of Grid-type Sodium

Hypochlorite Generator

LI Lian-xiang, LiuWen-chao, Song Shi

(1. China Irrigation and Drainage development Center (Rural drinking water safety Center of Ministry of Water
Resources) , Beijing 100054, China)

Abstract: A new grid-type electrode was assembled for rural water supply projects. Effects of salt water temperature,
running modes, cooling measures on efficiency of sodium hypochlorite generator were investigated in this paper.
Results indicated that cooling measures could improve the electrolysis efficiency of sodium hypochlorite generator
significantly. Circulating cooling water or intermittent operation could increase the yield of available chlorine from
38% to 42%, heighten current efficiency from 37% to 65% and also reduce operating cost from 5.217 RMB/kg to
10.185 RMB/kg. Sodium hypochlorite generator with circulating cooling water could produce maximum 263g
available chlorine and the operating cost was 8.876RMB/kg in theory. The optimum operation condition could reach
lowest operating cost of 7.989-8.066RMB/kg with electrolysis time 270-310min. In actual application, electrolysis
time should be determined by available chlorine and operating cost.

Keywords: temperature; sodium hypochlorite generator; grid-type electrode; available chlorine concentration;
running cost
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Fig.1 Schematic diagram of sodium hypochlorite generator
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Fig.2 Results of different salt temperature
K2 (1D B MR EE ARG T, P58 EN 100g 1E 5L BT i Al {5645
A WA 7] Eh A B AT A F IR A T, R KR R T, R B KR EAE 35°CLL L
b, G ARA BRI AT AU B, R Bt 1e), Ve B Fe g R — 8 shah, R
b e (X (1), 7EFMIEIE ARG 85 F AR F U R AR ] IE B, 2R
fR B SEI,  ARU B R A p R  TY DRLt, R R A A R R
AR BB 2 (2) FIAL, FRS AR VAR IR B I A AN FIRE I BT, SR A R



VTR L P b TR RS, AT AR RSB B D, FIRLRCR BRI (1 2 (3)). A, @
A AN ) 7 T PR R P R, B T SRR AN A 2 2 B AR R AT BRI 52 o
2. 2 AABATHERAE

k0 W1 B ORI N A AR 3 P R 2, ASCR A SHEAT L (M BT B
HMEAEA A K 7 AT R0, IR 45 Rl 3 pror.

10000

e HBRIBAT, T A 2 o mmEh. TRaEE
g™ [e-mame, Tt S o RKER, Fo MR
E 6000 | MLEST, BHAHA 2 v s | | EFRE
i : g
ﬁ 4000 | VTN
& 4 i
i 2000 | ®E 5[ I
0 ' ' s s 0 s s s
0 60 120 180 240 300 60 120 180 240 300
BRI (min) HLAER E (min)
(a) AMAKRE (b) H#hE
150 30 o
s EEE, TR HREM | —a—-ESET, EAHIEE
Sis | —o-EEER, EAHEE LB —o— ERKEST, A
% ——EGEAT, AR ’ 2| BT, IR
< 100 >
~ % 15 4
- :
= " ?zﬁ::gngiingjzg:jF;@ ﬁlo'
4
5.0 L L L 5 " L L
60 120 180 240 300 60 120 180 240 300
AR (min) AR 1] (min)
(¢c) HH&E (d) 1847 A
100 Y o 50.0
- EGET, A B o BEEAT, AL
_ —o— [AEKBAT, FTr A 200 | —o—HEKEFF, TR HEE .
2 —— EGHEAT, BRI o
< ~ 30.0 3
¥ 60 42
B 5200 §
= | =0
7 40 % oo |
il
0.0

N
o

180 240
HLARE R (min)

(f) MRS IR

180 240 60 120 300
FLARETE (min)

(e) HFAE

60 120

K3 ATtk as R

Fig.3 Results of different run mode
H1& 3 (@) A&, AFBATHEAELT, RERMNA A& ARG A BRI A B E S,
Fep AR R A KGO T, A GRS B, (A BIE1T (o Eait) ez, Tk
A HOELLIS AT OL T RAK.  CLRLARIN [R] 9 300min Al iELLIEAT (o Esit) 15
LA R 5795 mg/L,  [Al&iE4T (TG A48T 1540 T8 8020 mg/L, SHi#EZHz1T (G
AHFED 1500 T AHESR B 38.4%, TIELLIEAT HIG AR ZIKIENL Ty 8240 mg/L, 5iE
BRIEAT WIS RO TR 42.2%. LR ILESLEAT HIGEAG IR A HK R LR

A EGE4T (ToREITEIED 10T A IR IR 2%-11%.
Kl 3 (b) Al 3 (o) $iliik V AFBATERAEN N HIEENH B R, hTiELElT Bk
Tt B0 T REAC, T A R i E . S0 AT HI IR JK I 5L R Al A
PR HIRERMH B E, SEUa1T (LR LN E T4 2%-11%.



FHH ST 2%-8%. 4 HARET R 270min i, 448547 LRI A HKIE R N M 2R
3.827 kg/kg. FHHLE N 7.568KW « hikg, AT (EAEIEIE) 1K T 0=/ B2
A4 4.110 ke/kg 7.991kW « hikg. K3 (d) ZREHEAR 3 MRS ITRIAE N T 1E1T oA,
LI AT IR E K L1847 AR (RN 7.989 Ji/ke), SIAIEGEIT (LA A
HtD LT (RACA 8.198 Julke) AHLLECAI 154 2%-8%, Al T4LialT (i #FEt)
o
78 F e A o R OB R A THFE T BRI R i, A5 A S b R T E R S
B, 8 R IR R R S i B R A S S b B S e R A 2E . 5 (6)
A HRCR (3 (e)). LK 3 (e) WL, BEFE MR MK, BRRIZH T,
HEBAG IR K SRR IS AT AT DU FE FE A3 i AR, D8 /b HRTH R, [ I I rL IR A%
TR YRR Ry 300min B, G BAEIAA EIAKCRI A BIZ AT L T IR BE & 45% 1
44%, TEGHEAT (CBAEIFEIE 1B T ERSCRIUN 29%. tAh, 7Ei50 i F2 Houm 1 i
IR (B3 (F)), AT LA (07 H e Aot 2 ot o PR I 386 K, Pl A pA) YV AN
Tt fEESET (EA S 1BO0T, A% 300min, ERE ] 40°C, IERH TR
JERIRIE T, AT B AR AR T B
S5 LRTIR, PR F A A A L B v VR B R A A P IO I A i
BRAh, (R, (E E A FE s A () AR e SO B R BT, B
HUEI TG, AR CERE ). JHERE . MR B WAL, (H [N &
FEL AR P L P I T o BT R AMEEIE IR A EKIE LT SR 22 T O AT 285 A B 5 W AR ] 11
KREMLE. BT A S BN R R M TRLE (U (TD FI (8)), BT H R
R B R R 509, 100g. 150g. 200g. 250g. 2639 15 T I HLART (8] E4T A (%
D .
y1=-0.055x*+43.946x-21.117  (R®=0.9998) (7
y,=0.00000001x"-0.000008x%*+0.0028x*-0.4139x+32.083 (x<150min, R*=0.9999) (8)
Hodr y AERUGEIRE (mg/L), yo NIBITHA (Gtlkg), x NHEMESE (min);

B 1 AMEIEIA L FR B OL T UCUBR B AR A ORI S 45

Fig.2 Simulation calculation results of sodium hypochlorite generator with cooling water
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