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Abstract: Leaching and mining underground carnallite is a new mining technique which is based on the mining area
ecological environment without destroying and have low investment and cost. For the temperature which is the key factor to
affect leaching and mining carnallite, we found that rising rate of ion concentration of magnesium in leaching and mining
liquid is quicker with the increase of temperature by researching model of leaching and mining underground carnallite, stumm
equation of carnallite dissolving was established with ion concentration of magnesium in leaching and mining process, and
relation of t-T—CMg2+ was established simultaneously, the ion concentration of magnesium in leaching and mining liquid was
predicted at a certain time and temperature in leaching and mining process, it made a theoretical guidance for leaching and
mining underground carnallite technology.
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Table 1. Chemical constitution of carnallite (%) .
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Fig. 1. Diffraction of carnallite.
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Fig. 2. Na', k,, Mg”, C1 —H,0 phase diagram and point of solid and
liquid phase at 25°C.
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Fig. 3. Schematic diagram of experimental.
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Fig. 4. Concentration of Mg” in decomposition liquid versus time
in different temperature (flow rate0.0275m/S) .
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Fig. 5. Concentration of Mg” in decomposition liquid versus time
in different temperature (flow rate0.0175m/S) .
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Fig. 6. Concentration of Mg” in decomposition liquid versus time
in different temperature (flow rate0.0083m/S) .
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Table 2. Numerical value of n. K (flow rate 0.0275m/S) .
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Table 3. Numerical value of n. K (flow rate0.0175m/S) .
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1 298. 15 2.1610 —4. 7435
2 323. 15 2. 2950 —3. 4591
3 348. 15 2. 3635 —3. 3271
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Table 4. Numerical value of n. K (flow rate 0.0083m/S) .

Fs BE (k) n k

1 298. 15 2. 6657 -8. 5916
2 323. 15 2. 9356 -8.0715
3 348. 15 3. 0141 —7.7951

A0, 0083m/ St B A7 I MR 5 1 2 75 F2 FMg™ ik
JE AL & stumm 5 FE «
1) 298. 15K, Mg V&##sN /1505 2

& = —8.5916(0.236 — ¢)*%6%7 (8)

2) 323. 15K, Mg VEfAS) 115 5 1

& = —8.0715(0.219 — ¢)>%3% (9

3) 348. 15K, Mg VEfiAz) 115 )5 F-

% = —7.7951(0.167 — ¢)30141

JIRE (2) = (10D FRGUHR T R —fE T Mg R
AR AN B B A i B D022 58, O T RERS B Ax T
WD B A AR IR, 7 T TR B AR RN N i 8h g
SHATTRE. WL E LG AEBA T, 55 SRR K
SRS RIR T 7%

(100

n=001T —0.0937 X 107*T? + 0.011  (11)
S J87 25 Kin 5 38 2 Kk 2 A ) R I R
K=4.77n-17.51 (12)

HAFE (11D« (12) B TifEidE, £—RE
N Mg TR R e 0 TR RS 12 R

T I S0 A AR s B8 R 1 A9 B ) S N 2% i (1
7)), SEIEMEAE 2 R, REANTL 34%, B
il A KB &R F, S5A .

ARSI R ¥ R AR SIS I 5T, WD - T-Co”
W T ek, RIFERIEARLHIZM N, Al
HH R RD 3 O PR SRR T Mg R e, R R
KRB S,

4, #5

ARSI H R ' A RS R I T, AL
KA E, G BRIV, I B 7 2Rt
RAHTHIIK S Mg” s CLEBEWAH, AR AR
VAW IR AR R IR, AR ST R Mg VR
AR A KA AN M e 5 A 9 AR 3 702 ¥ S B DR 3R TR RE A
Fo RIERERS G stumnB AL, FF A T =
AL FE R Mg AR SN 712 5 R . WETER T, MR BEX
TR AR AR R EBOR, S 1 AN R T IR S
il S Al PSE N P R AR (BUR L
t=T-Co SRR, TR SRR 5 — i), AT
VAR M VR, o iy R RO o A L AT S AR it
B .

235 4

230 4

225 —m—rzal

o, X QO simulation

220 4

215 °

T T T T T T T T
290 300 310 320 330 340 350

TK)

Fig. 7. Relation of temperature and order of reaction.

B7 TS RN E KR,

Bos

ASCIRTT A Eh W T IR 45 6 R B AU S 56 = P U
SIH (5 HAHEQ-SYS-2014-KF-05) « BG4 E Rl
FERF AT RI BB IUE (100 H #EHE520147Q1034) L
BHE TR RITE 558 (WH %5 : 2013JK0583) 3¢
FFo

22 3 Rk

(1] EA, Mk k gEELTHRXT &AL, fEHI
Ak, 1997, 34(6) :8-11.

[2] B3k, EYliR. X2, IRV AR SR EMD 1L
MRS R, Bk, 2005, 438 (12) :1-3.

(31 MRBAPR, BRI BE, S x40 78 5 i 6 W b Vs AR AN i Ak 3 g 2
[J], EhUBARF9E. 1995, 3(3) :40-47,

(4] BRE R, 58T AR B A0 2 A e [ Py 0 & %% 305 4 Bl () £
AR, AL T H, 1993, 3(15) :54-60.



466

(5]

(6]

(7]

(8]

(9]

D57 S5 RV ROG A B A B T T

MROHE RE, 2 [ AT 2R SR B g% K s, DY 1| HE R A
%, 1991, 1(11) : 303-309.

MRRRE, AL, DY 1] 73 1 776 308 440 1 7K 7K SC B ER Ak 24 R AIE
I H AR R SR, 1996, 4(1) 1 1-12,

FH 215, %2 SRV BRI i 7R VR B3 A A TR P s 57 R IS, T30
5T, 2002, 31 (6) :28-31,

FR R} 2 B i R AT T T A AT =L i KORH ER 1 4 AT T Tk
M1, Jb st Bh i rt, 1988,

T TF B, SR, HEA. ) i o A S AT 4 i R o
MR R 7 (], k54010, 2009, 39 (1) :3-6.

(10] SRER, H2A9E, skER, #HAKR, HHETT, soKiE, T,
FHBURR A sk 78 B A5 4K 83 0 s A 20 8 [T ), JEMLEE T
Ak, 2012, 44 (1) :37-39,

(11 5KIF 5, Ot pa A o0 fiptac R 20 RO JEE R ik K 3 0 22T 9
RERHR B U E AR

[12] BEMBE, w22, mit . e i o i i E AL 4 T2 R
FIRFSE [J]. i 54k T, 1993, 23(2) :10:15.

[13] S. Vyazovkin, The Application of Isoconversional
Methods for Analyzing Isokinetic Relationships
Occurring at Thermal Decomposition of Solids. Journal
of Solid State Chemistry, 114 (1995) 392-398.

[14] Vyazovkin S, Wight C. A. 1999, Thermochim. Acta, 341,
53-68.



