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An experimental study of the dissociation process of potassium shale with potash
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Abstract:

The orthogonal experiment shows that the optimum reaction temperature is 820~ 830 C,

potassium shale to potash is 1. 000 1. 51.

MA Hone wen, ZHENG Ii
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China University of Geosciences, Beijing 100083, China)

and ZHANG Xj huan

The thermal dissociation of the potassium shale~ potash system has been experimentally investigated.

the mass ratio of

the optimum reaction time is 60min, and the particle size of the raw

material is 60~ 80 mesh. The process was analyzed by thermal analysis of TG and DTA, and the baked materr

als were analyzed by X_ray diffraction.

mal dynamic data.

The mechanism of the reaction is proposed on the basis of the above ther-

Key words: potassium shale; dissociation reaction; potash; experimental study; thermal dynamics; mechanism
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Table 1 Chemical composition of the experimental material
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1|1'1r|NIH_J"k‘F' Jb sty A 4 T 50 T T REER AR 1k 2 45 2 BT 40 0T, B0 Si0, H20Y Ha07 4, Nay0 Ko0 A EIETE, ALOs Fea05 FeO o
MgO CaO FE4Eik, MnO PO .

P JE 40 9k, B 2 b R, DB 2R FAOK Tk ik B
7oor o BEF WK, S R N THREAS, 105 CHLT %808 3, i F kit
| ot Filik mo, VSN T SRR A R

; a= m"l 2 X 100% (1)
300r Horbr o s BOUE S R, moy by & B DUES R, moy
Y i N R K o

100} . eaoll 4 0,

AATH L T T A 2 iR 5ie

m FAy v bt JU ouv

2.1 RRmEX RS RRER S

Pel 1 BH UL E R AR T XA 2R A i A 1 MRS 25 1 B ke 5, TR v OV E AT R A

Fig- 1 XRD patterns of potassium shale [ BEER % . 0T AR AR R, 7 2k TR K 1

BN, WA SRR KT i AR 8. 0%, 1 s AT
FEUETEIN S B AE I I8, O BREAE AT g e o o 00 R, 7548002 43 7 I 77 B 22

WL OB TOK, FEO BERE, B RMIREDN gy

B, BN DB R I AN W 456, A ¥ B0 0 s, A

S A 9. 03% ~ 12. T1% , Tt ik 14. 32% ( %574
Wi, 2003) . EHTUE B A, SURDUIR, ;Lﬁli
WP AT 2 8H, F0URE 40 /s, L BEOS  T0S gh .
S gy et AT S 0 R 2 B A W ( |I1>h{m{£IUF9L|%u4*J
Jiigk ) % K H] Siemens 2y @) DS00D 5 2% fiT 84 4 43
Br, Cu B8, Ka 4856, FFHE 15 kV, 45 5 mA,
FIGEE 2°/ min, 20 Y5 [H 4. 0~ 70.00) (& 1), %W
BOUE FEBHRKA DR BT ASA k . 1%
WA A2 LA o BT 5 R (3R 1) S 1 4 S B, R
FH LINPRO F2J7( 553, 1999) vF 5, YA A 1l
FHE AT 78. 5% , A4 10. 2%, BHEENT 8. 5%, 1 &
OB RELHZFNN 2. 8% . %5 M U TR

Lvh R, AT R .
1.2 A

SN R A LE A B R LA KoCOs= 1. 0:
1.5, HERGIE m (R0, 1mg) , BT 500 He it [ N 4
BHHER G BT 4R35 8 R HL(XZM100 B, 3 )
1. 1/0. 75kW) 3% 3 min, 7ii43; Bl KSW_4D %43 i

45 il % A SXG Y ey itk A o T U B B8 W

TR A I BRI S, e v T R R I 3R



53

P EETH 45 8 P T 8 AR 0 D 1 9 R T 9 275

S, A G L O B B U0 KoCOs= 1,00 151
&u%ﬂ& 740°C .760 C . 780°C SUU”C 82[}"C‘
J52 T (1] g lh, &J.\W’Jm )w 80 ||, d@ﬂmm%%m
SRR N 75.30% 74.60% 78.11% 77.21% -
92.51% 96.08% 90. 56% 82. 80% }%85.20% . M
g S aT g, P B (R L AE 820~ 860 CHE B A .
T KoCOs MY 200 913 °C, #7412 v B W i S
R BE, R B8 SO (R AU 1S O 820~ 850 C
AT RIS N A LR K 458 Bk TR o 1R ) A A AR,
XA RIS peld BE N 13 2 i kb AT TR e . R
FH XS by b AT S vk S e, g5 B 2 Brs: 740
~ 760 “Cf{'ﬂﬁ‘lﬁzix;té IrR, KR JCPDS KM/,
BYMIL A 5 A RS A R BT
AN wmmmeﬁeﬂu Y45 K,CO50 1. 5H,0, Jyfilt iR
1045 0 W R T B 820~ 840 CHY B BT M AH ——

ith HH B A
WLy |

TUATFUR o 18, 840 CR=h Sl &K A7 7RI A T 1)
9, B I AR £ AR 55 880 CHI 900 CIf T B i

P TR A 0, 6B B DO R S LT
A AN, AT AN R (1 0, T R LAY

SERT R .

BR AR B AE 2 P R Y 2 M

~

Al ST _ATN L TCDNC —[—':'. D= 1224
INGAIFUR NIV JULD AT L1339,

B2 R AR XS Ek Al AT P

Fig. 2 XRD patterns of the baked reactant
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Table 2 The first orthogonal experiment result of potassium shale dissociation
IEZZ 5 HRPREIES H KiBei i/ C iR )/ min Ltz 1 T %
1132 20 740 40 1. 50 75.85
2111 80 740 20 1. 48 70.00
3123 200 740 30 1.52 78.85
1221 20 780 30 1. 48 79.20
2233 80 780 40 1.52 91.55
3212 200 780 20 1. 50 82.24
1313 20 820 20 1.52 86. 10
2322 80 820 30 1. 50 88. 74
3331 200 820 40 1. 48 85.75
K(1,j) 80. 37 74. 91 79. 46 78.32
K(2,j) 83.43 84. 32 82.26 82.27
K(3,)) §2.29 86. 86 84,38 87.31
a9 3.06 11.95 4.92 9. 00
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Table 3 The second orthogonal experiment result of potassium shale dissociation
A AR H Kieili g C K IR [/ min hits AL e
1132 60 820 80 1.51 99. 85
2111 80 820 40 1. 50 99. 63
3123 100 820) 60 1.52 99. 82
1221 60 830 60 1. 50 98. 94
2233 80 830 80 1.52 99. 25
3212 100 830 40 1. 51 99.51
1313 60 840 40 1.52 99,12
2322 80 840 60 1.51 98. 87
3331 100 840 80 1. 50 98. 25
K(1,j) 99. 30 99.77 99. 42 98. 94
Ki(2,j) 99. 25 99. 23 99. 21 99. 20
Ki(3.j) 99. 19 98.75 99. 17 99. 40
a9 0.11 1.02 0.30 0.46
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Fig.4 XRD pattern of insoluble residue
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3K[ AlSi;05] + 9 K,CO3= (2)
K3AL;06+ 9 K2Si03+ 9CO, 1
Na[ AlSis0g]+ 3 K2C04= (3)
NaAlOz+ 3 K;SiO3+ 3CO, 1
3Ca[ ALSiOg]+ 7.5 K,CO3= (4)
2K3A 1306+ 1.5 CaxSi04+ 4. 5K5Si03+ 7. 5C0, 1
2FeO0OH= Fe;03+ H,0 (3)
02+ Ko {AL[ (Sizs yAli- ) 4010] (OH) 2} + K2COz =
K3ALOg+ K2SiO3+ CO» 1+ H,0 1 (6)
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UL R PR A i, 3T BT e g 820~ 830 C, KikE
INFIR) g 60 min, B B BH K N K384 £ w] AL 2
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