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Abstract: The high chloride ion in industrial wastewater makes it corrosive and hinders the growth of aquatic animals and plants,
destroys the ecological environment, and must be removed before discharge to meet emission requirements. The influence of single
factor on chloride removal rate was explored, and the effects of feed ratio, stirring time, standing time and initial pH on removal rate
and interaction were discussed. The research shows that the stirring speed is 400 r/min, n(A1>T) : n(Ca®*) is 1:3.3, the stirring time is
30 min, the standing time is 30 min, and the initial pH of the wastewater is 10, the removal effect is best. The actual conditions were
applied to the second water removal experiment and the relevant influencing factors were discussed. The optimum process conditions
for the secondary chloride ion removal experiment of the actual water sample were that n(CI1™) : n(AI*") 1 n(Ca®") is 1:3.6: 12, and
the initial solution concentration is 4 g/L. It is also necessary to adjust the pH of the system to a weak alkaline before adding the drug
in the second stage, the chloride ion removal efficiency can reach 95%, and the concentration can be reduced to below 400 mg/L. X-ray
diffraction analysis shows that the precipitated product is a layered structure of Freund’s salt [Caz AI(OH)sCl-2H2O]. This method has
low cost and no pollution, and has good application value for high chlorine wastewater removal.
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Tab. 1 Levels and factors of the experiment

K
I5ES
-1 0 1
A 2.5 3.25 4
B 20 30 50
C 20 55 90
D 8 10 12
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Fig. 1 Effect of different calcium-aluminum ratio on chloride
ion removal
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Tab. 2 Chloride ion removal orthogonal experiment table

BRI JOKT X Wi A Y
ST
A B c D LBRFEI%
1 400 5000 5500  10.00 75.6
2 250 5000 5500  10.00 73.3
3 325 30,00  90.00 8.00 77.6
4 325 3000 5500  10.00 79.6
5 325 30,00  20.00 8.00 78.3
6 325 5000  90.00  10.00 79.6
7 400 3000  90.00  10.00 75.6
8 325 5000 2000  10.00 77.8
9 325 2000  55.00 8.00 78.9
10 325 3000 5500  10.00 81.3
11 325 5000 5500  10.00 81.3
12 325 2000 5500  12.00 75.3
13 325 2000  90.00  10.00 76.3
14 400 3000  20.00  10.00 75.6
15 325 3000 5500  10.00 79.3
16 325 5000  55.00 8.00 76.6
17 400 3000  55.00 8.00 75.6
18 250 30.00  55.00 8.00 73.6
19 325 3000 5500  10.00 78.6
20 325 3000 2000  12.00 75.8
21 325 2000 2000  10.00 79.6
22 325 3000  90.00  12.00 772
23 2,50 30,00  90.00  10.00 73.3
24 2,50 2000 5500  10.00 73.6
25 250 3000 5500  12.00 74.6
26 400 3000 5500  10.00 76.5
27 325 5000 5500  12.00 78.9
28 250 3000 2000  10.00 74.6
29 400 3000 5500  12.00 76.8

SR 45 A8 (AU J5 45 2125 DR 38R U8 1 26
SN By
Y =80.02 + 1.06A4 + 0.13B — 0.17C — 0.17D—
0.15AB + 0.32AC + 0.05AD + 1.27BC+
1.48BD + 0.53CD — 3.95A? — 1.03B*—
1.12C% — 1.39D? 3)
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Tab. 3 Results of the regress equation

TR PR AmE B FE P
IR 13568 14 9.69  9.47 < 0.0001
A 1344 1 1344 13.13 0.002 8**
B 0.21 1 021 021 0.6550
c 0.37 1 037 036 0.5586
D 0.33 1 033 033 0.5773
AB 009 1  0.09 0088 0.7712
AC 0.42 1 042 041 0.5310
AD 0010 1  0.010 0.0098 0.9227
BC 6.50 1 6.50  6.35 0.024 5*
BD 8.70 1 8.70  8.50 0.0113*
CcD 1.10 1 1.10  1.08 0.3169
A% 101.08 1 101.08 9875 < 0.0001"**
B? 6.95 1 6.95 6.79 0.0208*
c? 8.17 1 8.17  7.98 0.0135*
D? 1244 1 1244 1216 0.003 6**
Wz 1433 14 1.02
PRI 834 10 083 0.56 0.793 4%

REZE 15001 28

D RREREFE (P <005); " BRREF (P <
0.01); *** FRMEF (P < 0.001); * FRANEFH
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=1:3:10 F1 n(CI7) : n(APY) 1 n(Ca®t) = 1:3.6: 12,
2R 68.9% 74%, kG HOE IR E N
933, 810 mg/L, IEANF 400 mg/L H B bRV, 70
AT W BUGRBE, FRR PR SE TIRE .
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HH T S B 1) v e B U 1 ROK LU B 2%, HHk
JEE 8¢ T PR ASEAUL B 7K A 8 vy, 2 B Fu v 1) L
HETBARHE 400 mg/L, — IR L BRAfE LLA 2, HO6k 5 b
WREE T K AT IR EBR LR IR R AR I 52
i Rl 2%

BEAD v W T S0 1 5 SE B IR K R HE S8R (T
= 25 °C; Hil #FH JF 400 r/min; n(AIPT) :n(Ca’t) =

1:3.3; #0730 min; ¥)%4f pH = 10; 5 & 14
RURIE 3 g/L), i R 6 Prox. EAHR &4 T
FAL B S 1 5 8 550 mg/L, — IR B
HIEF] 78.3%; JKIE— IR £ B 5 A8 1 IR EE N
800 mg/L, 2= R F d vy RIS B 73.3% . K ALIX IR,
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Fig. 5 Actual water sample chloride ion removal experiment
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Fig. 6 Comparative experiment of chloride ion removal

between actual water sample and NaCl solution
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Fig. 7 Two-stage experiment to adjust the effect of pH on
the removal of chloride ions
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Fig. 8 Effect of different ratios on the removal of chloride ions
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Fig. 10 XRD analysis of precipitated solids with chlorine
removal
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