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Abstract

This paper describes that the hydrothermal preparation of the acid-soluble KAISiO4 rod-like par-
ticle from Potash Feldspar in the KOH solution. We investigate the effect of temperature, KOH
concentration and reaction time on the KAISiO4 formation, and confirm that the required temper-
ature, KOH concentration and reaction time are 140°C, 4 mol/L and 6 h, respectively. The phases
and morphologies of obtained products are characterized by X-Ray diffractometer and scanning
electron microscope. The formation mechanism of KAISiO, rod-like particle is deduced. Such KAl-
Si04 rod-like particle can dissolve in dilute sulfuric acid, nitric acid and hydrochloric acid solution,
respectively.
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B E KA AR e, HAEBEE[L] [2] [3] [4]- PREE[S] [6]. 2 THf[7] [8]+ #HAL[O] [10]554T
WAHEETZRINH HTHKARRORER IR EWAEF R E, BrOUE IR T BRE RIS M 3 & R B
FTo o & SR AAR K AT 10 5 1 B iR Be 453 [10] [11]) 5 0iRVE[12] [13], X S8 L A7 A i 32 5
BUERERER . AT EOAR S T2NBEE R AESG R Bk, RS e R A
FR B ALRE R IO, A 7 B I AT RFER Kk R A6 3R

HAl, V20K BRI A KA D7 EI[7] [8] [14] [15], S#93C, 75XT5[16]5 NRIE T
B AT KRR A, SIS AT v ) el VA PR AR . i o, B AR A S KOH 78 220°C
~280°C (M2 T /K#R BE 2~8 h, 1FEINTTHE AR, H 20%~40%M FRIE $E /N 7 # 82A i g g, w]
BB ER B SR REAR IR U o %5 AL T VRA LG, 2R RERE R R IRK, JF A I EE EWH =4,
PO v g

AW TE ORI, BRI RS R T K AT B S, W] DATE RIS . K KOH 3R FE /K #Akb 3
AT, AR AR AR T, XFREREA RN T A R AW E AL, =R T e AR
. 3hWR. WHRRVEW P S AV . ARG 13 B IRAR 25 5 46 dh i ek L R b RO Rk fis, AR LU A K
IR BT BEAHAR, A FHARBEICT RPEE S %2R, HRRBR 7K A ES SR T
FEHO B Bl BEINE & T AR A 7=

2. SCIGERSY
2.1. EEREEERN TR
FERifz/NF 300 B 2 g BKAE S 30 ml IARFNE KOH /KIGRIR G AN EES T, EARRE
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FRET RN, MR, SnliE. VRS, B2,
2.2. HEREEERAITHIEREM

1E 200 ml #7 0.1 mol/L RER. ThER. WA 4 AN 1 g EEBREREAI R 7, H R N #EEE 10 min
Ja, g, EBTKER. T, SOBU0EFRE.

3. ZBREIHL
3.1. KR E R

1 KA LE 4 mol/L ) KOH &V Hh AN AR BE K # b 3 12 h [543 27291 XRD B4, #ILL
G, BKAIRAE 110 CRRACIIRT S, HATHIEIFRA B2, JHKR S5 PDF K/ (JCPDS
NO.72-1114)—%. M/K#EEILS] 140°CRE, P9I XRD firifig 5H AL, KA T B, 8
it ShrdE PDF & b, P2 B R AR (JCPDS NO.31-0965)Fl /b & A /e S AARK A7 247K I i
FHE % 160°CHE, P9 XRD ERE fR A B R T REFRE54H (JCPDS NO.31-0965), ifi ANFA #1-K A v .
2 AR ERTE 4 mol/L 1) KOH 5 HR AN AR BE K # AL 3 12 h J5 /3 2 72401 SEM JE fr . ] LUE H
IKPASFERT KA A TR B0k, HORAR N 0.5~2 um. 47E 110°C/AKHEFE R, HoRifR 5K
HRAEWHEARMN, X5 XRD 41— MKAIREEE 140°CHRE, PP K5 AKEL) 5 um., %
FEZ1 0.5 pm HIERAR, (HILAH /D 2IHTCHINBRIESE . 456 H XRD 244558, 1% S8 T0H0 0 kL v
e RN KRR . KR ETHE R 160°CHY, P ASEA TTHNERL, 43 PRIRRL 1 .
PLESERE], 78 KOH KT, 4R TA ] 140°CRE, H0-K A TR0 DR A Bk 12 48 ) bR fek 4 4
AR IR FETEE R 160°CHY, RENE 58 AR R BRI HR PR o (R, /KA EE A 160°C 2 fAE IR .

3.2. KOH RE &0
TEMfE T RAEFKPVEE S, AR T KOH R XK= semiiE . & 3 KA IREA
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Figure 1. XRD patterns of product obtained after the hydrothermal treatment
of potash feldspar powder in 4 mol/L KOH solution for 12 h at different tem-
perature
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Figure 2. SEM images of product obtained after the hydrothermal treatment of potash
feldspar powder in 4 mol/L KOH solution for 12 h at different temperature
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Figure 3. XRD patterns of product obtained after the hydrothermal treatment
of potash feldspar powder in KOH solution with different concentration for 12

h at 160°C
3. K AMMEE R EIRE KOH BT 160°CRMALIE 12 h FEBEI~
)8 XRD [EiE

[ i KOH ¥R 1 160°C/K AL HE 12 h J5 15 27411 XRD B . vl LLE H, 24 KOH Y& R £ 4 2 mol/L
i, KA R A K PR B T S AT 06 L% KA AR L. T KOH R E A 4 mol/L IsF, /K=
FERERRER 4T (JCPDS NO.31-0965), 24 KOH & ik & T =1 22 6 mol/L i, ZK#G=1 FIKSR /& bk BR#58F (JCPDS
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NO.31-0965). SEM & 7R (14l 4), 7E KOH ¥ FE 9 2 mol/L FI7K ARG A T I, B A T8 R0 DU R T
SR IHARRR . 1 KOH ¥R FEFH B 2 6 mol/L B, /K= SR A sk, FEAK 2 3 pum. FEFEL)
1 um. XK, 7E 160°CKMZMT, KOH FERIKE S 4 mol/L B, HH-KA JE RN A RURL RE 16 A2 Fi ik
FRARATHR KL, B KOH R BT, RERRERATHOR KL K AR LR N

3.3. KRS E IR

5 K ATHHMATE 4mol/L ) KOH & 160°C /K A AL ERAS A A 7] Ji5 75 2 7= 70 XRD B . AT L
FH, K2 h A FE S FTASRE S B 58 A RE IR AR B (JCPDS NO.31-0965) AT S, 1 e A S b A o 4k
H AR AR LT — R /KK B[R]y 6 h B, 729 XRD B3 JLF% A 40, o rER4a 4
(JCPDS NO.31-0965) . B 7K #N [AIZEK 52 24 h, =Pt R A0 AR AT ST e o B 36 K, G L4 it 1Pk 1 5
6 MK AT HHATE 4 mol/L [¥) KOH J 1 160°C 7K # b BEAN [ i 8] J5 45 2 7= 2 (1) SEM IR . v LLE H
IKAAEEERS T2 2 h, PR BR T A TR BRI AL, EAFAE D 3 M FR IR T, X SRR - B % A ek

Figure 4. SEM images of product obtained after the hydrothermal treatment of potash feldspar
powder in KOH solution with different concentration for 12 h at 160°C
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Figure 5. XRD patterns of product obtained after the hydrothermal treatment of
potash feldspar powder in 4 mol/L KOH solution for different time at 160°C
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Figure 6. SEM images of product obtained after the hydrothermal treatment of potash feldspar powder in 4 mol/L KOH so-
lution for different time at 160°C
[E 6. $FKAMIATE 4 mol/L B KOH &l 160°Ck A IEAR AT B E15 21~/ SEM B R

Table 1. Weight loss ratio potassium aluminum silicate particles in the different acid

= 1 ERIEEIKR T ETRM LR PR ER

[IPZHES IR (°C) HeE (mol/L) 2K 2 (%)
itz Eih 0.1 97.5
el =i 0.1 96.8
Hhig i 0.1 98.1

FREEAH . KT [B] 2 6 h isF, P R A S I IR . B K BN A ZE K5 24 h, PRI TESE
—HERFER, KK WA RN PLESRERY, KIABEDY 6 h i, A AR 58 25
AR AR BRI RRIRRL T, JF BLBEE I (A B C,  HLE S It I i
TEL I3 T AN [F) KA [R) A5 2 P AR ARSI AZ , A THED AR B i HORE R A FROP L A2 V A -
ShnId R FEARBGEAT T, RIRITRERQ)#T. 54, W KAakiAS KOH K, ERRTIERIEEZE
AR A2 AR KT, X KA T B MM BAZIR Y, BT S5 AR 455,
FE AR BB A R AZ TP A AR, /K S TR 2 h IS, /D B RERREE BRI b 1A B (1 5 A& 6),
R NHETE] 6 h i, HAR A LF o8 aiiAEsE, AERL T KRB B BRI TR P R
KAISi,0, + 2KOH — KAISIO, + K,Si0, + H20 Q)

3.4. FINBEREM

A KESCERIRIE[14] [15] [16], /KFAALFRETK A 15 2 M A el IR S e, FL AP OB 5 v i
MREAE AN R . AERINE, ERATSEE AL KPP 15 2 O RERR S0 AR O, T 7E TR
PEAKE AP 10 min J&, JLPaiEmg, AADBIBRRVARR. & 1 REERAPEYOR 1705
0.1 mol/L ARFR. HMR. ERRRAEWIRAIARIT 2 h JFHIRER . WAL, HREIRIR T2 A R
R, HRERJLF2 .

XA [FIFP R H 5 AN SR R A EAT XRD 5 SEM 2087, LIS 7 R 8. ATKEL, ixuk
FRAANTEID AT S WA 5 R 2K IR AR BRI KA 1) — 4, IF B SEM IR th B ik S A i) 5 KAk 1
AR AR, HENX LI RPN AZ A BT /KA AE B R vh A AR AR 58 42 NPT S, Jl i
AFIFPRIRR IR, 2R B IXAEERR  AR PORL 1 72 AR P SR R MV VU1 A2 PV AR A o

4, i
K AR IR R K TR H S, 768 KOH IRE N 4 mol/L BaEw t, 1EJE N 140°C K4 1t
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Figure 7. XRD patterns of the insoluble residue obtained after the treatment of
potassium aluminum silicate particles in different acid

B 7. RERERIRR T E T RIF KB AL IR F AT AT R 180 XRD EiE

Figure 8. SEM images of the insoluble residue obtained after the treatment of potassium aluminum silicate particles in dif-
ferent acid

8. FESBERTRK TN RFMABALIE R AZR RN SEM B

T, R B A BRI SRR R AR T XK HGESS B I RERR E AR R TR R IR R, WA
STEEMAAEMSRIR. IR, SRR P K AR B ) 26 IR A PR R R AR A A B AR O A R %ot
RIMERE N HITRE T 88
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