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Abstract: After the synthesis of tobermorite from potassinm feldspar of Lushi County, Henan Province, the authors successfully pre-

pared potassium carbonate from the mother solution. The =olution was acidified by CO, and concentrated by vaporizing after the re-

moval of residue by filtration. When the density increased to 1. 444 1 mg/ L, the ethanol was added to the solution to reduce the solu-

bility of potassium bicarbonate. Thus, the potassium carbonate was prepared. T he electronic class K2COj prepared by the filtrated so-

lution is up to GB/ T 15872000 I specification.
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Multipurpose utilization flow chart for preparation

of potassium carbonate from k _feldspar
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Table 1 Analytical result of the experiment data

of the potassium content

PRENS RRSWIAY g PRV K0 Rl g KO TR %
Ls_1 15 3 2.273 97. 39
LS 2 15 3 2.284 97. 86
LS3 15 4 2.283 97. 81
LS 4 10 4 1. 498 96.27
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FEHIAE 16~ 18°Be, J Wik 5 o 50k, AW 4, 5 30 COs it
N 2.0 mf by AR PR B SRR pH (K 6.5~ 7.0 2
fi), S E A7 Gt ZOIR T e, 1k 3E S, FE A CO, i pH i 7E
8.0~ 8.5 0], W4 Si A1 A% 5 I 43 B 22, A7 0T i i i) ok
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Table 2 Chemical composition of the solution

before and after acidification

mg/ L

FEY Si02 TiOr  ALO: FexO3 MgO CaO NaO K0 P20s
LS3 13.80 0.0526 50.899 0.4237 2. 899 5. 970 62. 50 2788.46 0. 1125
L5 31 8.000 0.0526 2.0759 0.51504. 093 5. 015 69. 44 2916.67 0.150

SEMHL AT, LS 31 SRR IS R .

i L83 4

K4Si04+ 2C02+ nH;0= Si0y* nH,0 4 + 2K,C0;
2KAI( OH) 44+ CO»= K5CO3+ 2A1(OH) 3+ + H,0
1.4 ZERMER
(1) Si k%
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3Ca( OH) 2+ 2NaAl( OH) 4+ x NasSiOg+ 4H,0 —
3Ca0*Al03°x Si02*(6- 2x) H,0+ 2( 1+ x) NaOH
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1987), drp K* 53 2k ) LL 2 AN,

SEYGHEL 100 mL 838, JF &5 H 00 G R v 00 pH 1M %2
5.0~ 6.0 Z 1), 7AW 0 4 A5 R I — 52 ik 1) (R
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WERR L U0TE A . SRR W], A A LT 1 1 B Ak, i

35 3 T 1R 8O .

(2) Ca® Z%J% 192 B
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Ca® J\'Ig2+ WA A AP
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Ca( OH) 2+ K,CO3 —CaCO; ¢ + 2KOH
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(3) AP Mg> Fe™ %51 L5

FEAN I pH 264 R, Rk 5 ) pH AR P43 B0AS [ R 25
14 s S AR e T X, 36 3 O U 5 S 20 Sk W (M T i
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640 oohaoww

A I
/}1;" [

o5 24 45

1, B F L P0TE . BIA pH E M TE s, AL OH) 5 2 ¥ i
fift, Fe( OH) 3 ANVAF . (S50 RLFE b, B T KOH i 4
pH {4 5.2~ 7.8, It pH 3G H I AP Fe™* 35 LI 51
WL T sCAFAE, PUTE ] 38 ) LA PR L5 20 0T . a8, it
B KOH ¥ S 10 A2 A2 BB«

Fe'* + 30H” —3Na" + Fe(OH) 5 }

AP* + 30H™ —3Na® + AI(OH); !
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Table 3 pH values of metal hydroxides during
precipitation and re dissolution

JHARDUBER)  TFURDITER)

e T e e
WAL BT BB THRIE YOETA ”L;;;,’ﬁ‘ s

1 mol/ L 0. 01 mol/ L.
Al[OH) 5 33 4.0 5.2 7.8 10. 8
Fe{ OH) + 1.5 2.3 4.1 14 -

Mg(OH) 9.4 10. 4 12. 4 - -

HUE AI(OH) 5 19 Ky Ko K 2 055 B 0 it 155 5 40 S 1 43
A B2 pH {EAE 3. 8~ 5. 2 3 [l P9 K43 Al OH) 5 wf DAL iiE
B . il pH AR 7.8 LLP, 750 ALOH) 5 23 080 T 4%
fife . ik AR Ay AL AERRYE R BT oA S i S5 L

S L P MU 100 mL RS, w o P TR Y SR
pH {4 5.2~ 7.8 2], 85 AW, 32 3 A 2.0 mol/ L
KOH ¥, BE i v 2 A o0 W L, i g/ my

fHe 3530, 8 pH (A7 9.4~ 12. 4, nJ AR & I8 Mg,
FAE AL A7 BN A

Mg + 20H™ =Mg(OH), !

S I R W PR R E AN B I A1 TR B
A 2.0 mol/ LKOH ¥, 2L yEd0ue lin]

gi b TR, E R A% R R, BR TOSi 2% BR S B
Ca( OH) LU I A Zb, JCAR Y 2% o BRI AT SN 2
[ 24% J0T, e LKL 20, AT Al 51 36 AH AT R 4L, k2> TR 2 10
ik, HLESHE RAE, B A% I 5 (0 2% 0% 44Xl 0. 088 4% , &
4 BT R A% B A 25 LA A BT R

F 4 EEBRRAEHUERSSTER  mg/L

Table 4 Chemical composition of the mother solution
before and after removing the residue

FEdh s Si0y TiO: ALO; FeO: MgO  CaO  NaO

LS 3 33.800.0263 1.0190.3247 1.0234 8.597 29.41 1923.1 0.0034
LS_31 0.8870.0526 0.251 0. 0063 0.434 0.172 AiH 2041.7 0.0034

T LS_3 SR BR A 350, LS_31 JEBR A% 5 ik ik

K20 P05

1.5 BERESHMECEMKMNESERPERENTR
T BRI P K IR 25 R, PR RERE, A IR WFAY
T i R P I N B R R AR KHCO (135 8 1E, A T8 1§ &0

BRI . 756 KHCO, £ SRERI K [ I8 75 %038 b i i
MRAES B £ 0L 5. W F KHCOs 78 K b (R % i BE N
33.7 g, I S WTLLE HH, 76 4 B 5 K R & 300, KHCO,
PRI B A S e R A T e o DR, e R R
NG BABEAR KHCO; 1995 i BE, /b 28 J bk, R R T fig
FE o EE 25 18 ) & B M W g AR o) S8, AR S 4% S RE K 1) L
i 1.5, BhIR KHCOs (R i#IE 4 2.9195 g . AB 2 nf gi
H 7 A R4, SRE R, T LG I .
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Table 5 Solubility of potassium bicarbonate in
the mixed solution of water and ethanol

FESh Y Vem/ Vi mawkncoye |[FEEVS Vem/ Vi MsmkHcoy g
1 Tk LEE 0.2181 6 1:1 4.4200
2 9:1 0.5292 7 2:3 7.2581
3 4:1 0.901 4 8 3.7 9.648 4
4 7:3 1.7505 9 1: 4 12.5795
5 3:2 2.9195 10 1:9 21. 195
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Fig. 2 Solubility of potassium bicarbonate in the

mixed solution of water and ethanol

1.6 ERERSFE) D BIRLE

H T I O R R (29 T~ 8°Bé) . i BTG HEAT A A, N
JEOHe A 45— e FE R, TN €O, HEAT IR AL b AN BN S, T
ELKE Si AT 2% T R 23 B 25, 36 2 S 43 2 KHCO5 A2 4t
Ca®™ Mg™ AP Fe WA, 5 BT bk i 2 i % % T
(RS SE, 1997)

[k 24t WA Ao VA SR AT R A4, L AR R B A R (1 30 A7 08
WR(WA 6) « MHKIEN 1,444 1 g/ mL BLIS, IMAGE R &
2, th T 75 e i 1oL B b OO 04 1) HCOs Bl T
CO3 , Wi B FHIGE N CO, HEAT B 4k, 1L 1 HCO3 |, B ] 45
F KHCO; dbfA, Hobr i3 wlik 8] 919% LA L. Bl ke

K,CO3+4 2C05+ H,0= 2KHCO4 §

M 6 BB, FRES 4 TFER, W0 Bk, 2R
b ARG R HCO3 &34k COT™ , BiAT A ) (14 4
K, K4y 9 HCO3 ¥4k COT , cOT Mkt EW ML, M
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T COT™ B TR J2 3 43) | DT b 2 vl 1) 88 1 e )
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PLIF AT — SE 3 B T IR AR H
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Table 6 Density variation of solution in the process

of evaporation

Ff i | 2 3 4 5 6

JEUFEWE 101208 1.1232 1.1416 1.1576 1.1851 1.444]
MBS 10567  1.0609 1.0731 1.0683 1.0598 1.0357

g a b & d e f

T I COp LB IS M3 FE 02 1. 02 g/ mL; a —3lL A CO, i Jo&h
AT s b IS b AT D A SR DR L, I 4 RS, G
COz LAG AT s ¢ — IS0 Wb AT SR UTEE, Mt b P 2, A
LELRG, AN COy 47D VRS ST d —INA LBEJS, 3l CO, Tt
ZionHr it e —IMA LBEJG, 30 CO, AR HRAT KA &5 ahdir b £ —InA
LREIG S ZIAT S ah b i, 3l COy BT R OB 40 (919 BA L) 9 1COs .
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2.1 MREEEIMA X SHEHRTTHa
FEATHVRE AW 95 e 0] i 45 ) KoCOs 72 (LS 3) i 1 X
SRR B AT O A0 BT, £ B KL €05+ 0. SH,0( JCPDS 45 2

11.0655) , K2CO3* 1. SHLO( 5 4k 73.0470) , AH M) X528
AT P WP 3. 2 B LA 30 5 Al K R B R, A DMk T
PP RKE S WA, A FF i o0 b sk R e DR R 1 A0 e ) et
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Fig.3 XRD patterns of potassium carbonate product

2.2 BRERHRAVIBILVERE

S A5 PR R TR R R, B TR, SRR, AR
S IR P L ok S A TR R (1 £ 2% B 4y 2 BT 5 AL
A2 T o T 5 T o 0 A A o e BRGSO [ ] 5 b
iE GB/T 1587_2000 HE 4 () J7 ids: B B AP 25 Ik 0 00 2 SR FH DY 24
TP T, SR A RN B R R A T ) s P b, Bk i)
W R T 11010 5 L8 b 43 o e B 3 AR AN v ) sz, o
TR I R g, PR AN A T A A A, AR AN e 1
R KN ) s e R A Ak AE 270~ 300 CTF H e, B
AV I T 0 22 e R e LA b el S, S T
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Table 7 Chemical composition of the product of potassium carbonate product
Feah K2COs3 Akt K BAL T K2804) Bi(Fe) KANEED Fedeht
1S3 99. 60 0.029 0. 009 0. 0010 0.001 0.001
LS 4 99. 10 0.013 0. 037 0. 0010 0.001 0.02
GB1587_2000( 11 %) >99.0 < 0.03 < 0.04 < 0.001 < 0.04 < 0.80
RENCES R | VRS R A TR R o S
FE AP L AR B TP R A RIERIE GB/T  1587- 2000 1174 W[4,
brHE, 75 & T SRR A PR LESK
4 4R

3 K0 HyfHeR

FERAL S B 46 0F T, LA 10 g B s 36 S 1, FE S 7
BCREE, W K0 1,49 g, SEEG I KLCOs 770 1,063 2 g,
P K20 0 0.724 6 ¢, B2 40T 25075 K0 0.695 ¢ 1)
G, K0 20 N 91, 14% , 52 5 £ Nu‘.FFKJé%ﬂE b Ay
K20 0. 066 g, (5 ##H K0 7% 50 4. 43% , X 540 5T 9]
e, SRR 95, 5T % AL i T LU, ik e 4

A3 LA ﬁ;‘ﬁ‘;'fE&Mﬁlf-t@ffﬁiﬁlff‘}tﬂi}h S5Ok, 8 i
CRE I 7 1 Wi A 28 B RE T 5 B T8 0 7 i, Ak 2% 20 BT 5 2
B, it i P e AR Ak B T B BE GB1587.2000 1T Y Bk R
PICHL P2 I ESR o BB ARTIEIT P I B — Bl b SRR AT £
HH IS, e R A B T S B HERL AR AR
B SE AT RS AR AR i R, HAT AT i Ak St
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