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Fig. 1 Schematic diagram of the electrolytic device
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Fig.2 Relationship between the mass concentration of

effective chlorine and time in the transient state
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Fig.3  Effect of brine flow on electrolysis
11 3 T LU RS T BEAE R K i B S R
HR KA RIS JBi B v B2 8 T /) 3K 2 PR Ay R K
SRR, FhK 7 FL SR v A 457 B e ] R Ak B
N7 ] T T, 5 RO A SR Y B R B AR, B 3R
KA IS R, L SRR B R, B AR U 1
IR HR KA SR Jo e kR AT {EL SRS I [R] P A
RO A R, IR R R B W T e
Ry Y S e A Y ER KU AN [ K A

TGS AT AT T XL, G R 4 Fros .
&1 4 W B SR KRR AN 12 1T R A T
BN, VAR 75 mL/min WEAT SRR, 456
R 18, R K L 75 mL/min £F A e 5
WEH

50
HL ] Aldn?
R SRR T /L 414
40 37.5 3K EEF20 °C g 367
B
?ﬁ&:
R
10F
0
25 100 125 150

K4 zfr3tHBEER /K A2 1l
Fig.4 Variation in operating cost as a function of

brine flow
2.1.2 HWRERE
T PR St Ao R I O v A S S A B
A I HE AR A S50 00 Y R 10 5 ik B2 S
3~13g/L, 5 Bon T #h i B ik 5 KA R
{18 R B R TR ACR I KR

560 35
— —— H A R
= —— R 30
& 4801 N
=T <
= 25 S
= 4000 ﬁt
il B
4= 20 48
=g P

320[
,@ [ 15
2

T4 ) T S I SR R—a— b 1)

3 5 7 9 11 13

BRI/ (g L)
(815 Eh 0% o i vk BE 0T AR B s el
Fig.5 Effect of salt mass concentration on electrolysis
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Fig.7 Effect of current density on electrolysis
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Fig.9 Effect of inflow temperature on electrolysis
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progress on sodium hypochlorite generator and its applica-

Parameter optimization and investigation of the apparent
kinetics of low concentrations of aqueous sodium
hypochlorite disinfectant prepared by electrolysis

WANG XiaoQing LU NingNing XIAO Ning”

(College of Chemical Engineering, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract: High concentrations of sodium hypochlorite ( NaClO) solution can lead to a decrease in the effective
chlorine concentration, chlorine poisoning and other problems during storage and usage. Therefore, in order to en-
sure the stability and safe use of the disinfectant during environmental sanitation disinfection, the concentration of
NaClO should be reduced as far as possible. Using low concentrations of salt water as the raw material, low concen-
trations of aqueous NaClO disinfectant have been prepared by a non-diaphragm electrolysis method. The effects of
four process parameters—brine flow rate, salt concentration, current density and inlet temperature—on the electrol-
ysis were studied by single factor experiments. The electrolytic parameters were optimized using the concentration of
available chlorine, current efficiency and running cost as the evaluation indices. The results showed that when the
brine flow is 75 mL/min, the mass concentration of brine is 7 g/L, the current density is 1 A/dm’, and the inlet
temperature is 30 °C , the effective chlorine concentration and current efficiency are higher, and the operating cost
is minimized. The apparent reaction kinetics of the preparation of aqueous disinfectant by electrolysis was investiga-
ted, and it was determined that the reaction was a first order reaction. The relationships between the initial mass
concentration a of salt water, the current density J and the reaction rate constant £ were investigated, and the fol-
lowing kinetic equations were obtained: k=0.007a "**, k£ =0.003/"*.

Key words: NaClO disinfectant; electrolysis; available chlorine; kinetic equation
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