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/ Comparison of the Quality of Sodium Silicates and Analysis of the
Molecular Structure of SiO, in Sodium Silicate
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Takeshi SAKAMOTOU, Kikuko OGAWA and Shinsuke MIYABE

Components and building units of SiO, in commercial Sodium silicate(Na,0O03SiO,) were analyzed. 2°Si-NMR studies

revealed that the molecular state of sodium silicate is different in various sodium silicate solutions. Q' (i=00 3) denotes

the number of oxygen atoms shared by Si atoms. The amount of Si atoms in Q' was Q30 Q200 Q' Q° for all samples.

Nevertheless, the ratio of Si atoms in Q! is different between various sodium silicates. Si-O-Si bonds were cleavaged

by dilution, so that the number of SiO, units with a lower degree of polymerization was increased. From to the

analysis of sodium silicate, silica sand and silicate glass by fusing together silica sand and soda ash, it was clarified

that the trace components in sodium silicate originated from trace components in silica sand and the silicate glass in

the serial production process.
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Table 1 Suppliers of various sodium silicates and their
starting materials.

Sodium silicate Silicate glass Silica sand
A G N
B H (0]
C factoryl 1+J N
C factory?2 1+J N
D K P
E L P
F M P
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Table 2 Main components of various sodium silicates (%).

A B C factoryl C factory? D E F
SiO, 2427 28.95 29.23 28.80 2883 27.82 29.37
Na,0 8.09 934 9.36 922 9.23 9.02 913
mol ratio 310 320 322 322 322 318 332
Table 3 Trace components of silicate sand (ppm/SiO,).
P (0] N
Fe 64.10 87.90 4480
Al 203.85 264.85 88.85
Ca 18.35 14.20 2520
Mg 9.60 9.20 555
Zr 4.75 5.80 10.80
Mn 2.60 195 1.00
Ti 121.15 289.15 144.20
Table 4 Trace components of silica glasses (ppm/SiO,).
| G H L M J
Fe 59.43 7261 73.86 91.97 7214 46.04
Al 100.66 110.12 31351 263.66 204.44 86.70
Ca 43.38 59.93 62.80 19.66 4542 5197
Mg 10.88 16.84 18.90 10.13 29.92 8.50
Zr 5311 3359 60.88 13.89 20.30 37.85
Mn 2.09 236 172 167 191 152
Ti 178.95 199.38 201.84 86.26 115.59 126.15
Table 5 Trace components of various sodium silicates (ppm/SiO,).
A B C factoryl C factory?2 D E F
Fe 56.63 46.90 70.38 59.79 75.76 88.93 56.83
Al 136.21 27355 104.26 108.90 266.24 280.03 17745
Ca 3521 25.79 2591 3124 12.59 25.03 19.52
Mg 16.13 1941 11.63 16.03 1334 15.59 11.83
Zr 36.17 36.83 48.13 33.72 1531 18.72 10.97
Mn 229 172 197 241 176 169 162
Ti 17317 143.03 171.78 180.97 82.34 109.79 91.86
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Table 6 Trace components of sodium silicates and their starting materials

(Pppm/SiO,).
sodium silicate silicate glass silica sand
F M P
Fe 56.83 7214 64.10
Al 177.45 204.44 203.85
Ca 19.52 4542 18.35
Mg 11.83 29.92 9.60
Zr 10.97 20.30 4.75
Mn 162 191 2.60
Ti 91.86 11559 12115
Table 7 Anion components of silicate glass (ppm).
G H | L M
cr 386.00 56.00 358.00 27.00 949.00
SO 113.00 55.00 115.00 1847.00 215.00

Table 8 Anion components of various sodium silicates (ppm).

A B C factoryl C factory?2 D E F
Cr 32049 18.70 19751 198.15 35.70 170 414.00
NO; 4540 2.00 2.20 2.00 3.30 170 4.70
SO,% 51.90 72.20 41.00 4760 45.80 613.00 81.60
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Fig.l1 Molecular models of sodium silicate.
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Fig.2 2°Si-NMR spectrum of ortho sodium silicate solution.
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Fig.3 2°Si-NMR spectrum of ortho sodium silicate
solution(Tefron tube).
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Fig.4 2Si-NMR spectrum of sodium silicate solution of
company A
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Fig5 #Si-NMR spectrum of sodium silicate solution of
company A (Concentration of SiO, is 10%).
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Table 9 Q' ratio of sodium silicates.

Q° Q! Q? Q?
A 1 7.34 4555 7342
B 1 8.34 5101 91.60
C factoryl 1 994 58.74 104.81
C factory?2 1 16.10 93.59 156.31
D 1 12.00 61.92 98.86
E 1 8.68 4556 7321
F 1 19.44 117.70 20044
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Table 10 Q' ratio of sodium silicates (SiO, 10%).

Q° Q! Q? Q°
A 1 319 13.09 17.82
B 1 227 8.94 1544
C factoryl 1 2.34 10.55 19.67
C factory?2 1 295 1152 1477
D 1 257 7.94 10.94
E 1 3.26 12.03 15.87
F 1 2.84 11.14 21.16
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