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Determination of Traces of Silicon in Reagent Grade Phosphoric Acid by

Ton Exchange Chromatography.

Toshiharu Takagi
Tsutomu Hashimoto
Masaaki Sasaki.

A new method for determination of traces of silicon in highly pure phosphoric acid by the separation

with ion exchange resin and the colorimetric determination with molybdic solution was investigated. The

silicon in phosphoric acid was converted into fluosilicic acid by addition of sodium fluoride and the

complex was adsorbed on a column of Dowex 1x8. It was treated with a mixture of Na=2SO4~-HF for

liberation of phosphate at first, followed by fluosilicic acid with good separation. Fluosilicic acid in the

effluent was decomposed with boric acid, treated with ammonium molybdate at 50°C for formation of

silicomolybdic acid, cooled, the heteropoly blue was developed by the Boltz method and the light

absorbancy at 830mp was measured after 15min.

The maximum allowable concentration of phosphoric acid by the usual method had been 1 :100 by
weight in the ratio of SiOs:POs, while it was increased to 1:20,000 by the proposed method.
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Fig. 1 Elution curves of (HaPOg4)-1
and (SiFg) -2, column IL
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Fig. 2 Elution curves of (HaPOy4) -2
and (SiFs) -2, column L

B N VU LOWEE 80g/l FrUE, 4 LIk
BHEHEERCTE 205 712 ) 7 F UBORE D
BARCH 3 DIEBES SN & WFFE L <,

TAROTFHEROGIEFHCHMET, Rb s £ BICIEE
TOREDHDEAEWEATAIBERCTHLRE, )
Berh 50ppm (SiOz) F TN T AMCH4 b3,

WHED 7 DRI R Dig < U Tl & | 0 Ic i
AL %4 (0.05N-HF, 0.45N-HCI, NazSO4 40g/1)
T, 747 vBRE Y VREDSEEOSSELIC Th I 2
oo TvMRDEE VL, MOFEL & O i
)ﬂ?é%%bcob\tbi%w&%@%ﬂmiz@‘éo

4. EBEHOKRE

NT RV EOERNRREEHESND 5 & 5 5

& E A EEDFBBM DY 4 €Y7 F VEBORE
DREBFEK ST Do Dol hELETr 4 E )Ty
MOEOERTL, ~T o RYEERE T 28RS
WTIEFMARFIEEIN TR OLI0 ,1-7 3 J2-F7
M~ VA-ZVIR VB ERTTH E L C AT 38413,
PH, HEE & PRI S T ) OB By 05 - € %
FOKT 2 HEIPRNE EBHEINTIN S,

L7t s T CORBICBNCIT BT v FEl 4V
VERCHET BBEDT 41 )7 F U BORE LAY
KOWTRET 2.7 vy#EAIF VOEBIcS Tl 2,
SORFBINH DI 12, 50mg/l F ¢ ARt
VYLUEREND DR THZ L bN TS, Ll
COFRCE T & 5k 2/l BEICEZ &7 4 EY
7T VBOFARE, ME, BECASEE T,

(1) =XFV5RE LTokyEoR

TO9RAF VDT RITCREE SN DRI B
DN TCUL, BT HsBOs/F>81 | 4 28 Ha..
BOs/F=41% w3 N3,

FEEEE 50°C LLEBEORVEE2 g2 DT R
FUTBRERET D,

SiOz 507 (NasSiFe &1 ), Na2SO.40g/1-20ml,
MEKRUVEE2 g WML A3ENC 0.5N-HF 0¥
BEWBABMLL CTE, RBBIFREE CEBEc~T
BRVEEROL, ZOMELATET S,

Fig. 3|1C 773 & 51 0.5N-HF 20ml # |3 HaBOs
28 CRRIZEINBDIEEBbdh ok, CNET vk
WKHT2EVHT3~51CHYT 5,

0.200r
-_.——_1‘_\-
N \.
Q
ol
8
£0. 100} \\\\\
4 Si0z  : 50y Y
< Hs Os :2g \
- a280a4 : 40g/ ¢ -20ml

10 20 30 40 50
0.5N-HF ml

Fig. 3 Masking of fluoride with boric acid.
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Fig.5 Effect of temperature on Molybdosilicic

acid complex.
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Fig. 6 Effect of temperature on color development
and stability of Molybden blue.
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Table T Analyses of synthetic samples
Sample SiOa Si0s Column
" Added | Si0z/H; | Added | found No.
form | PO, (%) | ™ | O
19.6 18.03% I
Naz2 Si0g 0.10
W 20.0 ”
40.0 38.5 ”
1.00
” 39.0 ”
50.0 50.0 I
0.05 ” 52.1 ”
NnL‘SiFG
” 51.5 I3
0021 26.7 | 26.6 l "
0.01 [ 13.3 } 12.9 ‘ v
Q%S' &7} 7.3 v

¢ ; Sample passed through Amberlite IR-20
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T2, CNX O 20ml ¥y FCHD , BERER
ER—-&HcHRO L EET 2,

7AW b U LEFERAL 2SS ORNT T 1 B
}UWAgﬁﬁ&ﬂleSNHFNmL%%UVM
S B EMARRIKT 2650ml KA RLIEAT 2., N
&0 Sml 275 L TICEESE 250~500ml F ¢
AR 250ml 2 igE T 5, N 10ml &~y
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(33 8%V vEDTER

BIFL 85% ) VBRI 6 g L, 7 witF IV
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IMﬂEW@ﬁﬁAHKEL,BW%%Mifwﬁm
ﬁ2%mlé%miéom%iﬁﬁé%,tiﬂ&ﬁ
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T DI 3 X BK BRIV TR B EIER & 7
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2T AR ERBRICIT > 2B DI DTk D,

Table T @ EBF % 77,

Table I Determination of SiOs in 85% HsPOy

Sample Si02  measured
No: (ﬁmSQMMm&mm%
g 20ml HaPOsy

6.7 (v) 0.011(%)

1 5.996
7.1 0.012
5.5 0.009

2 6.003
5.8 0.010
5.8 0.010

3 6.001 -
6.5 0.011
7.4 0.012

4 6.000
5.5 0.010
6.4 0.011

5 6.000
6.2 0.010
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Table 11 Reagent blank
No. T No. IT | No. I No. 1Iv
Dt varer | O RoaSOp TORl RN Tord /) b
0.006 0.006 0.090 0.121 __0.154
y 0.004 0.004 0.089 0.121 " 0.159
f§ 0.006 _ 0.005 D 0.091 0.121 0.154
'é%r: 0.004 0.005 0.090 0.121 0.159
0.005 0.006 0.091 0.119 0.154
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