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Table 1 Compositions of 5 kinds of tested K-bearing minerals
A Hzb) bt L) k)

Mzt (750 ~850)
AL (100 ~200)

KA (300 ~400)
FHA (350 ~450)

&zt (600 ~700)
HKAT (150 ~250)

MZhE (550 ~650)
HAMNA (250 ~350)

IEA (150 ~250)
FHE (350 ~450)

FidE (150 ~250) B (D HukE (<100) KA (150 ~250) AN
ZBE (D HINA (<100)
Axf (D)
#z2 AFEEKTYHLFEAK (gke
Table 2 Chemical compositions of 5 K-bearing minerals

i K,O Na,O Al, 03 CaO MgO SiO, Fe,0; P,05 MnO
A 57.6 50.2 148.6 4.4 2.5 763.6 5.3 0.27 0.045
HBE 100.0 6.1 289.4 1.2 11.5 506.8 72.4 0.75 0.009
Lnb) 107.1 6.1 310.6 2.9 11.8 499.4 70.7 0.47 0.034
eVl 38.7 14.6 140.2 46.3 50.5 587.3 124.4 4.52 1.041
Bab) 372 18.2 1252 98.0 69.0 425.6 2495 19.83 2.141

1.2 REAHZE

K5 Pt S B S Ku 9 50 AT i BRI
5 BRI k7K. 1 mol/L NH4OAc. 0.01 mol/L
CaCl,. 0.02 mol/L NaCI#1 0.02 mol/L HCl. H{A&HEEL
SSBUNR . HEMFRIN 5.00 g™ )T 100 mlZ L,
50 mEL RIS, AR 25 CEEE IR R E
$RIL 24 h, Z 5T 4500 r/min 2.0y 10 min, 7385 35,
FEKE R S 2 A 50 mifEFsw, HE
R, ELARI 60 K (L 60 YO, KRB 3
MES.
1.3 SAE

WAL 2 A RS A KB R e ) R A 44 ik
ICP-AESIEME™ . KT 1 mol/L H kBSR4 %
PEE; ZAUKA 1 mol/LASMREFE 10 minfg ik, fr
H KA I SELICHE N bR, RHIHG-5 B4k IE
JEPETE ERURIERA R A RD MEK S &, Wik
BRI N 2851 7K s k70 B A o dr ki

WA TR X'Pert PRO Diffraction fiT5F X
(HX041).
1.4 HuRSH

B/ MR EXCEL. SPSS 13.0 il OriginPro
7.50 AT,

2 FER5SH

2.1 SHEHTYPRHNESRESE
AFE KT, SME MK SRR EEERCR
3. &K mUATMEG=BF e, 454 100.0

g/kg F1107.0 ghkg, HI KA (57.6 ghkg), B
BERUEAT A, 20500 37.2 g/kg F138.7 gkg. ALk
WA K & R B ) S TR At 2% 5 V5
(KD SHWHEMK FRIAMTRIA: A mbE>
b >BARSEASHEKA, ZUK SR EA
RESIEA>E AR>S AR>S A ST Yo
K 100 5508 5 S 13X LA b K AR 34
PEN P85k — 3

Rz 3 5 MEKTYWEMKIER

Table 3 Conventional potassium indexes of 5 K-bearing minerals

) YK ZHK 42K
(mg/kg) (mg/kg) (K0, g/kg)

AT 30 186 57.6

Bzt 136 472 100.0

&= 60 964 107.1

WA 34 4894 38.7

P 43 10749 37.2

2.2 TEBFRPEHT MENBRIRE

ANEIE KA WIAE 5 Figed - IRORE T80 Ze e A %
TR Ay T S5 R A P DR R TS B R i O T R T B
CE 1o PRdOR IS B TR T80 K 252 /K KA
K, B BRI AR, R AELERT 3 K
SRR BOWRF LR AR K, 7ERERREAT I 60 K
K BUREBOE R BN TR, SRR KK
FAEZH B TR K TR RS H A K, B
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Fig. 1 Dynamic release rates of K from 5 K-bearing minerals in different solutions

X T F =18, PR A R B 1 AR OW L K
BRI ER 25 B3 : H >>Ca>" >Na">H,0
>NH, . R4LKEY, SEE KM, S,
S AN R R VS WA A ) R B B 38t T b Ak
ACHAS K AR 6 R 1) 55 ™ 4 i R A ) st
5, R KO LL1300 me/(kg-d) BRI, 40
A S, LB PR R R K

FBETBGHE K1 2.91 5.6+ 14.6 F1 1300 fi%5. 7ESALAS A5
IR, Sabh. B BERBK A b K R B0E
R DR B R B AN Rl I 2 e 3, 1t B BRI
KA K 78 ah shs v b R s % 5 A
TR IR JBOE A, X T Ca* M Na" X (=
REFV KA T K RSB (e VR s i = BErp i)
K7 AT Ak 5 1R R TS0 2k A 25 B oK R R i



6

PR &5 B ) R R T e L S5 W MO T R IR O AR 865

AR LA AN KA SR w1 5 2 BRI A7 KRR
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Table 4 Average release rates of K from 5 K-bearing minerals in different solutions during the second release stage

W) H,0 CaCl, NaCl HCI NH,OAc
A 14 13 13 49 1
[Epss 35 37 38 69 10
Eopag 37 51 51 180 15

A 57 214 106 363 1
=Bk 89 448 232 1300 1

2.3 EHTYEARPHENERERLE
SRR, 5SME K WALERESRR AN 4
Pt 60 R RAVRIR N K BRI BB >>
WA > [ s B4 B> > MK, 60 K ZAURT
K &4 K Ee BRI B B> >l >
“EZ &R B> > . AERT I TRERE R B,
R AR BEAIRK AR K 214 60 K K BB
) 20% ~ 40% LA b, i BB s BRI A 7 i S0R i
1) K 3y 60 R KRS UE I 1 LU BRI, $<10%, I
KRR IR AR v AR 5 PR IR B o AN [R5 A

BEgAT R, 5 M KA W01 T U3 PRodORE T BORE T 1T
K S5 T K & & OKF#sh, R3FES,
U W5 S RORE IO B ) Th R RO K 2 E
LA Ko 5P KA PIAE 5 P 60 K RBURE K
1 K #5280 K MLEEIRIN N A = B > 8K A >
& B> > B b (RS K s 5 H ok
MG A B o it B ol i P A LA A 1 < BE L B G
£ s BEEAS S KR R AR B b, TR KA
HET AN BB 5 BE AR A KRR TS

x5 SHMEKTYAMERNE K WBREZRRESEN K HBRMLR (ngke)

Table 5 Comparison between conventional potassium indexes and cumulative K-release from 5 K-bearing minerals during two release stages

7] 1 mol/L NH4OAc H,0 0.02 mol/L NaCl 0.01 mol/L CaCl, 0.02 mol/L HCI
D3 D57 D3 D57 D3 D57 D3 D57 D3 D57
B 41 8 22 83 38 73 36 72 87 341
[Pyt 181 55 116 197 142 272 164 212 265 403
& 62 84 68 208 91 407 91 289 266 1060
[y 37 8 26 324 46 599 81 1217 241 2135
Bkt 45 13 75 513 123 1320 201 2551 437 7598

e D3 AHE MBI 3 R D57 AFE B 57 R

A — 1 PIHEA R 60 KRBV K A7 AE
BEZER  SAAE WIEA R P K R BRI AR
WA $hIR > > G > AN > K > ISR, KW
TP B 0 K R HE A A KR R fig e
Jj: H'™>>Ca’*>Na">H,0>NH,". ¥ EKI W 5
Pl P 1 RBRE KR S 0 ) o KSR AR R AT L
BO(RIFERS, fEA. Aabk, &bk EAH
BB 5 M E K YIERIRAEI 60 K SR BUREIRIT)

K& 522K I Ll 40504 2.3+ 1.41. 1.38. 0.49. 0.75,
XULHBIE AT S 112 BERI G 2 B R AT e A KRR i
522 M AR T L 5 IRV VR P 2 Al N ] S JLAE v i
JHC I A% PRI IR 1A 250k 2 v PR 0 B s R
AL 0 A5 KPR RE TBON B2 BF [ 5% 1ol R B8 AN Je H R 32 BT it
J%o BARHEIRRR. S, AL, LB AR,
FREHF T 60 R SRFURE K I 7 JL g2 K L 61 43 )
M 75% 26%- 13%- 5% Fl 1%, WA FT & S RKIT
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A ICTEAN R 3, I T B ol i Eh AR O A [
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Table 6 Correlation of cumulative K-release from different K-bearing minerals under five solutions and their conventional potassium indexes

NH,O0Ac H,0 NaCl CaCl, HCI K ZRK 4K
NH40Ac -0.087 -0.334 -0.437 0.374 0.960%* -0.495 0.862
H,0 0.959%* 0.928* 0.892%* 0.023 0.902%* -0.378
NaCl 0.991#* 0.741 0-218 0.983%* -0.572
CaCl, 0.665 -0.306 0.998%* -0.672
HCI 0.458 0.977%* 0.040
MK -0.369 0.690
K -0.707
K

W *RIRAE p=0.05 AT REFAL, ** XML p=0.01 AT FHREZEHEL.
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Dynamic Release of Potassium from Potassium Bearing Minerals

as Affected by lon Species in Solution

SHEN Qin-hua'?,

WANG Huo-yan', ZHOU Jian-min',

DU Chang-wen', CHEN Xiao-qin'

(1 State Key Laboratory of Soil and Sustainable Agriculture (Institute of Soil Science, Chinese Academy of Sciences), Nanjing 210008, China;

2 Graduate School of the Chinese Academy of Sciences, Beijing

Abstract:

100049, China)

The release disciplinarians, including cumulative K-release and release rate of potassium from five potassium bearing minerals

under various solutions were studied. Results showed that the release rates of K from five K-bearing minerals under different solutions follow the

order of biotite > vermiculite > phlogopite > muscovite > feldspar. The diversity between the release rates of K from different minerals under the acid

solution was significant, follow by the calcium and sodium solutions, the distill water reversed; it depended on the structure of the minerals. Different

ions had different abilities to promote the release of non-exchangeable K from different minerals: H" >> Ca*" > Na'> H,0 > NH,". With the increase

of the availability of mineral K, H" and Ca>" had greater effect on mineral potassium release. Furthermore, the effects of H™ and Ca® on biotite,

phlogopite, and feldspar were distinct. To vermiculite and biotite, Ca®* accelerated the release of potassium distinctly rather than Na*. However there

was no difference between Ca*"and Na" when they extracted other three types of mineral. However, NH," restrained potassium release from every

kind of minerals remarkably, comparing to phlogopite and muscovite, the effects of restrain on vermiculite and biotite were stronger.
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K-bearing minerals, Non-exchangeable potassium, Release rate, Dynamic release



