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Kinetics of potassium release of activated insoluble potassium ores

GUO Xiaoxue, LIU Kexing, WANG Yao, JIN Rui, GAO Yunxi, LIAO Zongwen

(College of Resources and Environmental Sciences, South China Agricultural University, Guangzhou 510642, China)

Abstract ; [ Objective] To establish the kinetics model of potassium(K) release of activated insoluble po-
tassium ores and provide the scientific evidence for reasonable evaluation and highly efficient utilization of
activated insoluble potassium ores. [ Method ] The insoluble potassium ores ( potash feldspar, K-shale )
were aclivated by the activator which was successively extracted through cation solution (NH, ,Na™ ) to
study the effects of cation solution on K dynamic release of activated potassium ores and the kinetic model
of K release. [Result and conclusion] The results showed that there were two stages of the K release of
activated potassium ores including quick release at the initial stage and slow release at the final stage.
The capability of different extraction solution to release initial K from potash feldspar and activated forms
was in order of NH,Cl > NaCl > H,0, while the K accumulative release amount was in order of NaCl >
NH,Cl=H,0. The total K release amount of K-shale and activated K-shale was in order of H,O > NaCl
>NH,Cl. The first order equation, power function, parabolic diffusion equation and Elovich equation
were used to describe the K release of insoluble potassium ores. The Elovich equation or power function
was the best model to describe the K release of potash feldspar and activated potash feldspar, and the
Elovich equation was the best model for K-shale and activated K-shale. The K release models with suc-

cessive extraction of NH,Cl were better than those of NaCl. However, the effects of two extraction solu-
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tions had no significant difference when using the first order equation to describe the K release of activa-

ted potash feldspar. The initial release rate, mean release rate and maximum balanced release amount of

K from activated potassium ores increased significantly. The increase of initial release rate was the main

reason of the increase of the maximum balanced release amount.

Key words ; potassium fertilizer ; water-insolubility ; potassium ore; activation; cation; kinetics of potassi-

um release

WRREY K BT =RERTTEZ ",
e B AN [R) A2 B Y - B s Bk, Hopg el
J7 WO SRERS D0 ™ B, T AR I K R R - gk
BT AR IR E T 90% LA TRl T ) Gk i
PATTE I A R, 2GS TR A 30% ~40% , it
IS L L R S AR s [0 | b S et b
VR F a3k F T 100 42 ¢ S84 IT R A
TXFRATGEUR P A K% i 8 [ g sl AR . R I %l
IKEVERRE A T B BF5E ™, SRR B4 i i
PR, A  MELUHE . ARk, TG A0
AR R ARSI T — S g BT B
A BT RO, 6 L5 S A i B R ik e W
I A = AR NTiTD: U & N A 1 O 1S X 14
PET R R B LI S AL R e A 5T, 0 X
12 F 5, 6 HEAE T3 PEAN 5 A5 1Y ST B

PRIOREICE &2 & B W 2R R s ), e a2 B R
BN (45 R ES TR AR D) B
LA R IS R Y NH, £ b R
AR S5 R B R, IR W BH R A
NH, \Na®  Ca®" &5 1 1% & fH B 7[R B 2 5 i 4R 7K
VETERE R R BESE T AN B TR A
PR SSre A= bie § TER I |V @78 ¢ R I P 9 g i)
SEUR, e PRRE A B A 2 LB S R B N [ A R
T 2 B[R] A8 B CRRAIE . AR BF ST BE R 2 Fh B A ML
H ON IG5 448, R H NH, C1 Fil NaCl 3%
2 o PH B R AR AR B R R L i s $R I, A ST
AL PR T B 1 2 Y, B AE N3l ) 22 ff B
WEFE TG AL A7 1) R RO BCRRAE , R PE A 1E AL B 1
TP A SRR AR AR
1 #MRlExRE*E
1.1 #l

PR AR K I A R B A A S B s,
KA w(K,0) 28 8.57% , lUH ) AR T &

T w(K,0) K 11.42% BUE bk S . 2 Fhépa™
2T AR5 100 H i £ .

TEALEP A 28 5 1%« 40 AR IR 20 g,
IR 580 5% 1) ON 3G AR, A 2 mL 28
WK IRG W 5 min, XU B4, i 100 H i 45 H.
Horp ON JEAEFIZN & Na® O K™ By JCHLISE A 7.

443514 10 mmol + L' NH,Cl #1 NaCl.
1.2 7

HER PRIV G L4 0. 500 0 g F .04
e, 23 A 50 mL AN [] 3R 32 500, X BRI 25
BEFK(H,0) %5, ek AL EAR T 15 min, BUH
J5 5000 v« min "' B0 ] H A IR, OE
JEE N v VR A . BRI P A A 50 mL |
W, BRI, K A TSR A & 242
10 3k, 0 G A6 0 i SR I 15 K. B Ak
W3 ANEHE. FRRERKCBIIAR G 5L Priz $2 o # v
1) T8 Y- B 3 8 B ) i
1.3 Bz h=EE

— S ERE y =a —ae ™",

XUH By = ax”

PRy =a + b7,

Elovich %Y .y = a + blnx.

EARECR R« SRR R, y S EAT R R AR
B, a b BRI
1.4 HIEREFE

ot 1 b 38y p 0 R 23 0l R ] Excel |
Spass13.0 Matlab7. 1 4544

2 HBRE5TH

2.1 EERFFGTENHRT BRRER

WE 1R, &R R T 1 B R
HRTHPRGE , Z J5 S8 B A2 AL #, b NH,Cl
BRI, B G AL 7E 30 min 2275 RS2 A 1R
BRI, A T 2218 B Be. NH, Cl A1 NaCl 7%
PP A TEREH A I, TR 45 min 245363 TS
PRI B H,0 fEiR 32 5 M 0Ua s Ak vUs I, R
BB R 0 ~90 min, 90 min Z 5 G218 BB
B, 1M NaCl 2423 45 min Z247 ), & ¥ 00 6 1k 0t
= REEA T 8 B B

http://xuebao.scau.edu.cn



64 % ok

NI 36 &

BRGS0 R B —
BRI WP B, B A7 6 AL A Y
R 2R B0 - NH,CL > NaCl > H,0, B = 32 I} 7]
REC , FEE B Wi/, B3R R B i, 3 e
B B SR R B - NaCl > NH,Cl=H,0;
AU A DU A S SR R R R
H,0 > NaCl > NH, Cl.

X R HC T A B ) SR BB B 0 i T

£ H,0 \NH,Cl \NaCl 232 T, i LB A1 1 BB

AR ARY 2.3.2.0 A L7 %, L TUE

(1 SRBURE AR 2 0 & AR U Y 2. 5.3.3 F1 2.5

B DS AR BT i) RBUREEIRE ) R T80T i &1 1

sl A, UE B 2R RE D R TEI R A
A TUA 1 RBVRBIRE ) K TR AT

—-—HO - 10mmol - L' NH,Cl —a 10 mmol - L" NaCl

800 a: #HKA

2600t

on

E 400 /,__4—0/’/'—4_‘

i

=200}

oo

0 1 1 1 1 1 J
30 60 90 120 150 180
typ/min
-

3 600 c: BUA
22700
21800
Elﬁ 900
vy -/.,__._.__[—I—I—H—.—‘H
& 0 1 1 1 1 1 J

30 60 90 120 150 180
ty/min
&1

1400 b: S%QNEIKAH
‘o
2 1 050 W
on
£ 700
il
s‘@ 350
& 0 1 1 1 1 1 )
30 60 90 120 150 180
ty/MiN
9200 d: S%QNTTH
0 6900
g 4 600 ‘/‘/k._k.—r"“’_ﬁ_‘
il
g 2300 ./._._._,.,_._.—-l——l—I+I
& O 1 1 1 1 1 J
30 60 90 120 150 180
ty,/min

AR AL A E R e

Fig.1 Variations of K releases of activated insoluble potassium ores with different cation solutions

2.2 SRERIRSREN I ERE

HIPE L AP R4 A 3 A5 Kt , 2 A R R 4
FUBTET BNl J A R, LA S R AN 1 R,
Horp BRI A0 9 O TR 54, B35 58
MELRIAT A FERE , W HIAR O AR B (R ) AR HEZE (S) ok
WE, R MRS BUNMILS LY. m3R 1 Al UE
BREF A — BBl A U A T 1 R 1K B KFA,
HARWAETTFER) R Y05 B R 35 7K, A0 5C R 8
0.698 6 ~0.997 3 Z ). RFURRH &Y THEAE 5 54
{HZIA]fY) S 7E 11.35 ~295.90 Z[a], W] 4 I
REARAF IO AL BT S AR 1 sl A AL 7

KU R — 2 8l 1 A8 3 TR A Elov-
ich BORHUSH1 A 1 RBVB B, 143 R 1K1 (H
192k 0.971 3.0.832 2.0.953 3 Fi10.978 2; U5 S
A E{E 55 15. 48 .22.99 19. 49 F113. 30, B H
KT Elovich BRI P E ] ) R 1 S BEAS B A 22
ol T LA, B A ) B LRI g A A R Elovich
R B UL TR

XA AT, 4 FRLS R A-F- {2351
0.948 4.0.920 1.,0.900 3 F10.958 1;#15 S #Y-F

http://xuebao.scau.edu.cn

PB4 K 22. 35 26.28 31.07 F120.50, 540 K4
(25 AL, I8 A 1 A 1 e G T 86 71 25 B R I
K Elovich B sl 5.

XPULg, 4 MRS R O B H 50 B ok
0.979 4 .0.906 4.0.974 6 #10.981 7;S [{F {5 4>
Wk 64,68 88.84 72.36 F151.36, 5B H12%
TR A PERIN A : Elovich BEAY > BUH FUBIRL > 4
PRI > — 0 oy Sy 25 . fr LA, U A B 0 TR T sl
12 RER A Elovich FEAY.

XEALTUA 4 FRBERIAL G R 197 3B0ME 53 518
0.974 3.0.849 7.0.956 2 F10.981 6;S [ F-H{EH 4>
A 126,70 194. 30 .169. 11 §195. 79, 5 F1 2% 5
UAPE  Elovich 81 > WU BBLA > HUB A > —
R Sy AR LA TG A T B S e R ik 8 ) 2 A
-2 Elovich #&7Y.

4 PR AL G I, H,0 \NH, Cl NaCl 228K
7 S BBk : NaCl > H,0 > NH, Cl, iF fL B+
AR AR R AL, — 28 ) 2E A B, 3 Ff
REERNZ MBI S FZEA K, UEIIBR T — 3l J) 224
B IAD 3 sl ) E R G K A E AR A



56

FRNE L AF AR I BRI 12 E 65

i, NH, Cl {242 F AR PR 2 08 T NaCl. 4 FgL
T BUEIHRAR TR E] 19 S PR . H,0 > NaCl >
NH, CL, 324815 4k 5 i 8 32 B A ) LAY, i 4

FRELAILL ST, NH, C1 42 7T
4T NaCl.

DjE
o
&~
p=il
fF
&
3
op
B

®1 EGRSEGTELST RS s
Tab.1 The kinetics model of K release of activated potassium ores with successive extraction
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NH, Cl y =382.69x" % 0.990 8 4.47 y =556.16 - 556. 16e """ 0.698 6  23.58
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