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Fig.1 Effect of silica dosage on the experiment

4 60
-/l\_/l\l\-—-
w 3T 450
] <
X L il
\£ ".—./ \-./'._I ‘M_
% 2 F 40 hFE
= e =
é ~I GEURR A T =
T —m- [ 1°
0 L 1 L L L L L 20
1 2 3 4 5 6 7
TR B

B2 ZSEAEEE ARSI A RN

Fig.2 Effect of silica using times on the experiment
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Correlate thermodynamic data at standard state

Table 1

PR AHLYKT - mol™) AG, (] mol™) S, %(J-mol™ - K™

HF(g) -273.3 -275.4 173.8
HSiFy(l) ~23313 -2 190.4 122.2
Si0,(s) -910.7 -856.3 415
SiF,(g) -1614.9 -2 798.6 2824
H,0() -285.8 -237.2 69.9
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Table 2  Gibbs function of the reactions

§ B (3) SR (4) FLRE(5)
/K
AG,/kJ-mol™)  AG/(kI-mol™)  AG,/(k]-mol™)

303 -87.3 -103.2 -159

313 -84.2 -95.0 -10.9

323 -81.0 -86.8 -5.8

333 -77.9 -78.6 -0.7

343 =74.7 -70.4 4.4
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Table 3  Defluorination experiment of potassium silicate

SEBRH J g FAERRFOR PR
Mg X/% Y/% S1%
0.6 39.58 22.18 56.04
0.8 51.47 42.71 82.97
1 66.42 58.84 88.58
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Table 4 Selection of activated silica

Syl JBLSRR X1% FREEFRETICR V%
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Table 5 The actual defluorination comparison of

the different silicas

KA B X/% SRR A iy
I 30.49 3.58
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Table 6 Effect of mole ratio of the silica to potassium on the selectivity

%> SEE A JIE 3 X /% FRERR R Y% VEFETE SI1%
1 0.5 fi5 Si0, #1 1 £% K,S0, 49.83 36.08 72.40
2 2 4% Si0, A1 1 % K.S0, 79.59 79.48 99.86
3 2 fi% Si0, 1 0.5 £i5 K.S0, 45.88 39.75 86.63
4 0.5 £i5 Si0, #1 0.5 £ K,S0, 45.53 30.99 68.07
o . acid by chemical method [J]. Journal of Guizhou Uni-
3 A I\ versity of Technology:Natural Science Edition, 2002, 31
SRS T BRI IR T ik A SR (2):33-39(in Chinese) )

a HLA R NP AR A B R AP
YER, N A R BTGP I — SR AL R SR RE TR 22

b.Si0, 5 HF (Y@ T 3% 2 s, R 562k
i SiF4, AR5 HE B HoSiFs, 75 Si0, 1 KoSO, 2 1Y
TEOUT, AT HE JLP- 2 AR R I TTE , 78
— Pl AR R EIEOLT , RO 2 B SiF, A
LN R N 11152 AR IR st € 3 o NS ML 78 5 &4 S
FHIV 2 — S ACRESEA IR0, REIsD 1 A HE
PR T B SRR AR.

% 4

Rt bt = (£ B )AL TRy A PR 8] Fo
RAA R
SZ k.

(1] THK, £ Rk n B EoR [ ]8R 5 20,
2010,25(6):29-32.

DING De-cheng, WANG Chang. The fluorine removal
of WPA [J].Phosphate & Compound Fertilizer,2010,25
(6):29-32.(in Chinese)

[2] WiEsT, WD AR I B R Ak 2 726 5 380 109 J3E 36
FUBFFE (I ] 50 Tl R 22240 FL AR ,2002, 31
(2):35-39.

TANG De-yuan, FU Ya—nan, GAO Feng. On fluorine

remover for defluorination of wet process phosphoric

LA P5H0T,2013(1) : 17-19.

WANG Chao,DING Yi-gang, DAI Hui-dong,et al.
Recycling of liquid fluoride in wet—process phosphoric
acid[J]. Industrial Minerals & Processing,2013(1):
17-19.(in Chinese)

(4] LA, ISR KA. = MR IE R L = D UTE R

FATFT [T ]. F B TR 24244 . BE T WK, 2003,28(6)
96-98.
DONG Zhan-neng,ZHANG Hao-dong,ZHANG Shao-
shu. Research on the defluorination of wet — process
phosphoric acid in Yunnan by Chemical Precipitation
[J]. Journal of Kunming University of Science and
Technology:Science and Technology,2003,28 (6):96-
98.(in Chinese)

(5] b, 2 e Mk i i I A A 2 s b Rl 5 9 ) X
BT J] B S 50, 2008,23(6) :25-27.

ZHONG Ying, LI Zhi-xiang. Experimental study on de-
fluorination of dilute wet —process phosphoric acid by
addition of soda ash or caustic soda [J]. Phosphate &
Compound Fertilizer, 2008,23(6):25-27.(in Chinese)

(6]  BRE P MBI b S AL T (D] BT BRI T
K2E,2007.

CHEN Xue —ping. Research on the defluorination of
wet—process phosphoric acid [D]. Kunming; Kunming
University of Science and Technology,2007. (in Chi-

nese )

(7] SKA & IO 3G PERE R IEBEIR T2 s [)].4k



55 6 1] T, A AR A R R R RR OB U B RR 9

AETV,2003,31(2):13-14, 36. [0 AE 542 18,2013 ,28(4) : 24-25.
ZHANG Ruo-yu ,LI Shun—fen. Effect of activated sili- PU Jiang—tao,ZHOU Gui—yun. Study on the defluorina-
caon wet —process phosphoric acid technology [J]. tion in phosphoric acid concentration process [J].
Chemical Fertilizer Industry,2003,31(2):13-14,36. Phosphate & Compound Fertilizer,2013,28(4) ;24-25.
(in Chinese) (in Chinese)

(81 BXIUSE, SR IR 25 R v 4 A v B 5 ORI 5 [10] BV, 7% JUREE . A PR I i e RE R
[J].BIE 540, 2012,27(2) : 15-17 RFFE[) ] BEIE 5T, 2009,24(3) : 17-18.
ZHAO Shu—xian,ZHANG Li,TAN Wei,et al. Study on HUANG Ping,LI Jun,YOU Cai—xia. Study on defluo-
the defluorination in phosphoric acid concentration pro- rination for purifying phosphoric acid by vacuum
cess [J]. Phosphate & Compound Fertilizer, 2012,27 steam striping [J]. Phosphate & Compound Fertilizer,
(2):15-17.(in Chinese) 2009,24(3):17-18.(in Chinese)

S

(9] TWHILWE, A Bt 2= MR AR MR A IR 25 AR S A 5
Effect of silica on defluorination of wet process phosphoric acid
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Abstract: To recover the fluorine effectively in the aqueous phase of wet—process phosphoric acid, the potas-
sium sulfate was used as defluorination agent to transform the fluoride into potassium fluosilicate by the pre-
cipitation method. Firstly, by comparing the defluorination performance of four kinds of silicas, labeled as I,
I1,IIT and 1V, the defluorination efficiency of I and II silica was poor, while Il and IV had better activity
and improved the defluorination performance effectively. Secondly, IV was chosen to study the effect of the
dosage of silica and potassium sulfate on the defluorination efficiency, the yield of potassium fluorosilicate
and the reaction selectivity. The results display that the activated silica obtains better defluorination efficien-
cy, the dosage of silica and potassium sulfate clearly affects the defluorination efficiency and the selectivity,
and the reaction between silica and hydrofluoric acid belongs to the consecutive reaction, in which tetrafluo-
ride firstly forms and successively changes into hydrofluorosilicic acid. In the case of sufficient silica and
potassium sulfate, the hydrofluoric acid is nearly transformed into potassium hexafluorosilicate and its defluo-
rination efficiency reaches 79.59%.

Keywords: wet— process phosphoric acid; defluorination; potassium hexafluorosilicate; silica

A% K 3%



