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Abstract: In an alkaline basic solution containing sodium silicate, the influence of phytic acid (CgH;3024Ps)
concentration on the solution conductivity was studied. The influence regularities of environmentally friendly electrolytes,
such as NaOH, Na,SiO3-9H,0, H3BO;, Na,WO,2H,0, NaAlO, and Na,CO;, on the solution conductivity were
systematically studied by the orthogonal experiment with four factors and three levels. The results show that the solution
conductivity decreases with the increase of phytic acid and boric acid, but increases with the increase of Na,Si0;-9H,0,
NaOH, Na,WO,2H,0, Na,CO; and NaAlO, concentrations.
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Fig.1 Influence of phytic acid concentration on solution
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Table 1 Ionized constant and acidity of phytic acid!'®
Ionized proton number Ionized constant
6 strongly ionized protons 1.8 4.5-5.0
2 weakly ionized protons 6.3 7.5-8.0
4 very weakly ionized protons 9.7
[5,15]
[11]
2.2
2
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Table 2 Factors and levels of orthogonal experiment

Level  ¢(NaOH)/(mol-L™") ¢(Na,SiO5-9H,0)/(mol-L ™"

¢(H;BO5)/(mol-L ™" ¢(Na,WO42H,0)/(mol-L ™"

1 0.05 0.05 0.05 0.05
2 0.10 0.10 0.10 0.10
3 0.15 0.15 0.15 0.15
Lo(3%)
el «( 2 2
3 NaOH Na,SiO;9H,0 Na,WO,2H,0
3 K H;BO;
K, K; A;B;C\D; NaOH
ki ky ks 0.15 mol/L Na,SiO3;9H,0  0.15 mol/L H;BO;
K K, K 3 R) 0.05 mol/L Na,WO42H,0  0.15 mol/L
ki ko ks AB,C;D,
NaOH 0.05 mol/L Na,Si0;-9H,0  0.05 mol/L
H;BO;  0.15 mol/L Na,WO42H,0  0.05 mol/L
3 3
NaOH Na,SiO;9H,0 Na,WO042H,0 A;B;CD; A B/C;Dy
H;BO; 4 2
39
3
Table 3 Results of orthogonal experiment about conductivity 2 NaOH NaAlO,
1 1 1 1 1 26.1 6
2 1 2 2 2 36.7 NaOH Na,CO; NaAlO, 3
3 1 3 3 3 44.5
4 2 1 2 3 37.7
5 2 2 3 1 32.8 165 T —NaOH
6 2 3 1 2 574 1 5 2 — Na,8i0;-9H,0H
~ 3— H,BO,
7 3 1 3 2 44.4 = 150F 4— Na,WO,-2H,0
8 3 2 1 3 60.1 é 3 4
9 3 3 2 1 55.1 2 135}
K, 1073 1082 143.6 114.0 g
K, 1279 129.6 129.5 1385 E 120 -
K; 159.6 157.0 121.7 1423
ki 35.8 36.1 47.9 38.0 105 II :'2 3', i 2' :'J, i '2 é i 2' :'3
ky 426 432 432 462 A B C D
ks 532 523 406 474 Factor, level
2

R 17.4 16.2 73 9.4

A: c¢(NaOH); B:
C(N32W04' 2H20)

C(N3281039H20), C: C(H3B03)> D:

Fig.2 Effect of factors on electrolytic conductivity: (a) NaOH;
(b) Nazsi03'9H20; (C) H3BO3; (d) N32W04'2H20
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Table 4  Electrolyte compositions with maximum and minimum conductivities

c¢(NaOH)/ ¢(Na,Si05-9H,0)/ c(H;BO3)/ c(Na,WO,42H,0)/ Conductivity at
(mol-L™") (mol-L ™) (mol-L™) (mol-L ™) 18 /(mS-cm™)
0.15 0.15 0.15 65.8
0.05 0.05 0.05 17.5
5 as by
Table 5 Factors and levels of orthogonal experiment
Level c¢(NaOH)/ ¢(Na,Si053'9H,0)/ ¢(H;BO3)/ 3)
(mol-L™" (mol-L ™" (mol-L™"
1 0.05 0.05 0.05
2 0.10 0.10 0.10
3 0.15 0.15 0.15
[17]
6
Table 6 Results of orthogonal experiment about conductivity
Conductivity at [13]
Ly A B c b 18 /(mS-em™)
1 1 1 1 1 22.4 3]
2 1 2 2 2 31.5
3 1 3 3 3 394 (18] 3
4 2 1 2 3 36.8 7 3
5 2 2 3 1 44.7 1)
6 2 3 1 2 38.9
7 3 1 3 2 49.6
8 3 2 1 3 43.6 2)
9 3 3 2 1 51.1
K, 933 1088 1049 1182 OH
"
K, 1204 119.8 1194 120.0 H
K; 1443 1294 133.7 119.8
H;BO; NaOH
ky 31.1 36.3 35.0 394
NaZSiO3-9H20 N32WO4'2H20 3)
ks 40.1 39.9 39.8 40.0
ks 48.1 43.1 44.6 39.9
R 17.0 6.8 9.6 0.6 [ AI(OH)4]7 [ Al,,(OH)4,,+2]("+2)7 [19-20]
[20]
(Us)
(p) [15]
Ug=ag+bglg p (3)
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