2024 4F-5 J A o8 W R Vol. 43, No. 3
May 2024 ROCK AND MINERAL ANALYSIS 449458

PAETEE, FHIVT, B, 2. AR 2SO TR B AR ST EEATFE 0], A6, 2024, 43(3): 449-458. DOL: 10.15898/
j-ykes.202308080132.
SUN Hongbin, YU Tingting, ZANG Huiyuan, et al. Research on Pre-Treatment Technology and Analysis Methods for Main
Components in Soluble Potassium Salt[J]. Rock and Mineral Analysis, 2024, 43(3): 449-458. DOI: 10.15898/
j-ykes.202308080132.

Al TR T BT o B Rl A BREOR 5 73 W )5 TAWE 5
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(1. EFR g mA Ao, dbat 100037,
2. HAN I 2ABE, dEaET 100041)

BE: AF AR PEREHGFT FHFRZ—, ARL=ZKIEH PATICH T 2RH, LA BA LA AN Ees £
L T EMAT TR W B A T AT B RARED RAARESA T R, KRISHREE. Bk, &
FRIRE . ERERT R A S AR BB R fe oy R ST R AT, AR B R AR E IR A
R, BLTTEBFEFT TR, . 45, B, AFRBRIRSE TS 7k, RAGLBRBEFETH
BHRAEBN AR FH) Ca¥'L Mg . K'fe Na' 4%, & F &MU 248 ¥ Clfe SO, w48, &At
BRI EIHTERTEASR P LR B T ERLERAARADS, WRAREMR T EHETEHN 0.52%~
3.19%(RSD, n=11), # F k% 57 =45 FHE A 0.55%~3.07%RSD, n=11), HFrF xwk HFRA 0.01~
0.05ug/g. AR EZWmH B 24 A, mireDicE | MM ST FHRET S EAE, AAEBT 0 LS
B IFafe 99.0% ~ 101.0% Z 8], Aetr =k & £ 95.3% ~ 103.8%, M8 & T -FHAE3%~3% Z 19, 3
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LRI R, ThEXH R ER AT SR A R L K, 2
b R T AR T R B0 R W UR (R B IR SR T TR,
SR X LE T AR I w5 2L LAMERS B9 0 B &S A i
AL, ST AT X E AR T T R AR R 1
Mror sk, DMRBEH A 1730 SR St , %o T 15 B2k [ Py
PRER PO HER AR B2 4 HAT F L ARG S

H T, X AL A AR 1 TG 1 s e oAb
HESMHT T I, 2RI B SR CEO T YT )
HSET A Eh . TERRE S A AT 5 I AT A . T Ah
PRI7 1 HAR I DL 5B oK DA i B0 YR i i v i
PEAREREE S, KL Na™, Ca™", Mg®", CI™, SO % T %
BT B A T R R A R T E
U ET ORI (AAS) L o
w2 X SRS (XRF) 128 4 Hihgs
Wk, EER LM R E ot R RN —, i
TR, TAERCRAG; M XRF L EARWSLM L TR
[i) B 3000 2, E 7 22 8 5 R 0 A T IR T S R 1 3k
F, AR FL R, BUA TR PR3 Hr 5 12 Bl
ZAA . 2T R AN R AE T LY R
T AN ER R B A T e TR R . s A 4%
B PR R S6IE: (ICP-OES) F1Es 1tk ik (IC) B
A RBE R R BRAG . LM F T B,
ZICEFNAMT A 22 1 B T HUTRE
A HTINE . ENRAE L) A IC TR T T
PEER L TP R A SRS, (HRTAR B AR,
MHyITERB D

Bt AR S AT AN B AR 5 vk B — DA Ty
AL, 7 SCR R SRR R 75 3% 19 Rl i v
e T R B R A G AR A TR L YA R
JE | VRAEETIE] . BEREACE | R R AN T R A S
PTG, 456 3L bn B SCRRATF S B R, H 5T
TR FH R AROBR R 7 IR 7 A RORE R A Bk,
ICP-OES Il 5 Al 4046 K*\ Na®, Ca®*, Mg> LA
T T i e vl AR o CU L SO; B F 4T
Tk

1 S5
1.1 U85S TR

HL IR B 55 B0 R & G (AVIO 500 %,
% PerkinElmer 23 ), £ A3 {X (1C5000+7
Z[E ThermoFisher 2 ] ). 18 ik H #4 Ht (DS24-
35F AU, RT3 Bl R B A8 15 A5 A FR A |, B0
A P TE TS (KQ-500DB A, B L ii#E A X 25 A PR
NFD.
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1.2 BRUETA A SRR Sh
1.2.1 AR

B B S B R AR R 1 VR 1000mg/L B,
10000mg/L(FEIZA 648 KT ARty .
SEEFHK: RESFK

R % 0 B 10 7 =X, K oy SRR B L L 45
B UG R AR BT B AR 2 T TR A TBC 1 R 3R
FkRiE TAEAE W . DCa™, K, Mg™". Na" IR & %5
PR TRV 1. Ca®. K' Mg® ¥ 9 0, 10, 20,
40, 50, 100mg/L, Na'# & 24 0, 10, 20, 50, 100,
200mg/L, @CI™, SO 1R A& & F hr i T AE ¥ 2:
CI# >4 0. 10, 25, 50, 100, 200mg/L, SO; ¥ J&
0.5, 10,20, 50, 100mg/L.

25 AR BEIRVRE S TR s F 5L, AR
FNECE [, AR 55 B i, SR 550 i it A )
1.2.2 SCEORES

VU LA HIS W2 [ O D 7 e e 2 1 kR
AR, BRITA K IR R Eh A, I 2 A Y E
PITSRY . RARBE ., 21, B2 MY, IS &Y
IRER R T AR 2 R ] B IR SR A 0 H A RO
FERZAFROER . P ER 189 B F & S5 R Rk T AT
FEPEERER T RS K R, G 2 M2 B I 42 .
AR SCAEFLAT AR H R R AEFEG AL BL C, fEPE B &
THRER H R RAERES D FIE, $i8 GlTi ™ 77 52 36
2 032 A FEAR S )(DZ/T 0130—2006) Hif el
B EBLAE, BRI TR /N T 0.149mm. A &N
TIGVEBISIERE S, 25 AT B A ATk
1.3 FESERETT %

1.3.1 AR L

HERAMFREX 2.0000g # 5 T 150mL HERR T, fTA
2y 75mL B W0 A B K, BOABERERE, 35 T SR NI,
BB FRCE T L, TR I AE 160°C (R P53
B8 T R, AR RS RIRT ), SRR SO i PG R
20min, [A] & Smin #E$F 1 K. BUR B HJE B %
B2 100mL FaiT, HEB FKERRZE, It
W B J5 43 T 1CP-OES., 1C J%E .

1.3.2 WG L

HERRFREL 2.0000g F£ 5 T 150mL FERR R, imA
2y 75mL 25 & FoK, 35 R L, KRR A B A
T K R ae h, DR HITE 60Hz, 51
fif 20min. & H 5 ¥ W 2 100mL 25 5,
HEBTRKEFZZE., WEBRERE 2 3HT
ICP-OES, IC % .
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2 HiRGE
2.1 PREERIERE

FE SRR AN TR 2 A AR, R
S T ROV A A0S, DT 52 ) 45 85 1 P ARG 4
FEkAE 2 LI R R R AR AR B T
1.0000g FRAERE; FREHaSE 0 LRI H0 0T Hh 0 3 i
TR 3.0000g FREEE; B4 T2 e ek
ARSI RE 5.0000g FrfER . &% RSk, AR
SEHG ARESh AR B ONBFGEXT 4R, 58T LA
TR 7P 91 357 V5 A 1k R AR ot Ak 38 3 RO TR PR
S A 2 R

P, AR VS i 1 v, RS R 40 I FR BB 1.0000
2.0000, 4.0000g &P {5y, 73 5 A 2y 100mL 2 ¥ 114
£B T K, B E 180°C 8k 1A % 30min, 4 &
2min BEPE—UFE S B IR R R, SRS
SFREL 1.0000, 2.0000, 4.0000g 45 5 {4, Jil 100mL
LB TK, MR G 25 60Hz U1K T 7% 60min,
YA RO BIE (L 1) R =R R
WA AN [ A 1 45 8 T RO D & SR A — 3, &5
G 7 SERTIS E  ERAS R i 270 DL RRE i, [
e CAAT YT 1 il SRS RSB T s,
SEESHEE 2.0000g FRAEE, LAGRIEIURE B AR

2.2 [l bl s

B 084 U1 RS G W AT O PO D LT
JR T SEBREAY, AR AR BRI K ) A (RIVHE R T
Fb), AT LA B 2% 5 A KB I AR O 4R s KT iR

AR SIZ I8 2 % AN [ 31 Y b X 0 e 45 SR By s ), LA
FEdh C AAFFEXT 42, FREL 2.0000g £ 4 8 SF Ay, 1K
UMAZ) 50, 75, 100, 200mL 2 ¥l 14 25 B3 77K &
Py, THAMR - 180°C 15/ 30min, %4f% 2min 45
FE— R, SEIR AR BCFIE WL 2., SLImE R R
B 4 ol [V LU i 45 5 1A 5 SR A — 3,
FEU [ ELAE 25 5 LA LI, ATy PR R I ] 58
filt . A7 ¥k PEFE 2.0000g FRAE R AYAE LT, A
75mL KRR A, BE AT CRIERE 5 BB A% 58 A i,
CIE-=ees 50
2.3 HEWRATEPE AR
2.3.1 VAR R AR R I () e

AR it ) R T 4 R T T A P B SR A
Sk 25 B AN TR) Vs e 05 3 X I 235 R 1 R ), AR SIC 6 LA
FEdh A Fil B RGN 4, B HE S FREL 2.0000g 25
6 NHEAY, 43N A LY 75mL &k 0 2B K, 45
F LM 140°C | 160°C | 180°C 4% W 173 o 10 145 fi

1 RBRIA IR S IR T A R FRAE S 3 2RI I &5 R
Table 1 Measurement results of main components pretreated with electric heating plate dissolution method and ultrasonic oscillation
dissolution method under different sample sizes.
Fiokt FL PRV A v S S LA I RE L (%) IR VL T B I E(E (%)
g | PREEE
‘\%#HU
(® K' Na®  Ca¥ Mg T SOY K’ Na® ca Mg SO;
1.0000 10.95 27.11 0.014 0.015 45.29 4.65 10.93 26.97 0.014 0.013 45.91 4.69
A 2.0000 10.94 27.08 0.016 0.013 45.80 4.86 10.75 27.07 0.016 0.014 45.55 4.97
4.0000 11.11 26.97 0.015 0.013 46.03 4.48 10.69 27.39 0.014 0.013 45.27 4.55
1.0000 14.86 23.60 0.019 0.011 39.33 12.37 14.78 23.93 0.018 0.011 39.71 12.39
i B 2.0000 14.90 23.58 0.018 0.011 39.80 12.74 14.90 23.81 0.016 0.011 39.35 12.57
4.0000 14.92 23.95 0.018 0.012 39.95 12.43 14.75 23.55 0.020 0.012 39.98 12.84
2 BRI MRS AN R ST B3 ZR o e S5R

Table 2 Measurement results of main components pretreated with electric heating plate dissolution method under different solid-

liquid ratios.

Rl C H EZR B E E (%)

AN K
(mL) K Na' Ca** Mg?* cr SO,
30 16.75 2673 0.024 0.006 5425 0.083
75 16.98 27.04 0.026 0.006 54.07 0.081
100 16.64 26.85 0.023 0.005 54.12 0.075
200 16.79 26.93 0.022 0.004 53.85 0.077
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30min, &% 2min FEFE— IR, SERAE RICE-24{H
W3, W3 3 Al W, iR BETE 140°C DL Rl 584
VIR AT RV ER R o TER AR S e TR R A AE I
46 R AT R T DA TAERCR . R LARE &
A FI B RWFFERA, AR AR 2.0000g & 6 S H
By, 53 A2y 75mL 236 10 KB 7K, F 160°C H
AR, PHOYRR S — 2 LS W09 F 4R S 10min,
20min. 30min, & G AF DI A] BERE 2min fEHE—K, 52
g BT HIE IR 3. LIRSS R R = FhAS A
i B TR B4 A 0 S 2 R AR — B T R )R] A
10min P b, AT 58 @A AT 3 B ER AR A

TP U2 R PR A 0 R S G
VS AL Ry 80°C, AH LU AR J5 12 A v i BE AR, LSk
T R R R 2h, AR TS TAESCR . 208 %
& RE S R VA AT I B TR B, AR ey e R
2.0000g FRHFE &, 75mL K AEAE A, TR 160°C
T, A R £EE T Y 20min.
232 BEPEARAERE

CEAT AN S A5 SRR T
B4 R PR B AR IR A R T o AR
ARJ5 B LIRES: A R B MIFGEXT 5, B8RP

PEXRE A B I 5 SR RS . BB PR
2.0000g 4% 6 E Ay, 7 HIMAZY 75mL 206 1Y 4 5
FIK, T 160°C HLHHT 0k 20min, B EE S —4,
43 2min HEFE—K ., Smin HEEE—K ., 10min $ifPE—IK
L= RS, SRS RICT I L3R 4, 0002
SRR B =P AS [ 40 P00 3 05 A A ot DU 25 SR AR
— 3, PEFER PR AR AE 10min LA |, 7T 58 S0 i il %
PESRERRE M o ZR G A SR SR A R B TR, B
PRV AR 7 168, 2.0000g FREERE, LA 75mL KA
FERE i, VSRR 160°C, F0h 1 f i) 8] 20min ()17
U, BEFEAR RS Smin HEFE—IK .
2.4 @R IRGHEBEARIHLL

DIFESH A RN B WFREXT SR, 5 [R]85 B[]
TR P T 3R XA i TP 2% B I 2 SR s e . B
i FREL 2.0000g 45 12 ASF Ay, 435 A2 75mL
W 10 2 B K, 43 3 B R R 3% T 3 60Hz I
40Hz, W {3 A & — 41, 48 75 B [A] 43 20min., 40min,
60min — 4TRSS, LI EE RO EIE L E 5. #
W 8 75 4R 7% T8 60Hz Fll 40Hz, = Fh K [ 8 7 it [i]
VS A% A O D 25 R A — 3, HL S o AR A 1
R 5 235 S AR W A, ] DL AT T ko R R e ]

3 WA T IR A RIA B RIA RN W] B 32 e & 2R

Table 3 Measurement results of main components pretreated with electric heating plate dissolution method under different dissolution

temperatures and dissolution time.

N 1303 47 VE RE ¥ AN e - X AN 1 3 - (‘T\ll"”
- el ANIRIFEARRLEE ™ SR A I S (. (%) el TR A A ] SR A3 5 1 (%)
Sk oA nn . .
() K" Na* ca® Mg* cr SO% (min) K" Na* ca®t  Mg¥ I SOY
180 1091 27.06 0013 0.014 45091 495 10 1052 2742 0014 0013 4567 471
FES A 160 1053 27.13 0015 0.014 4556 470 20 11.05 2728 0015 0.014 4590 439
140 1045 2727 0017 0.017 4508  4.62 30 1071 2731 0017 0012 46.13 465
180 1474 2355 0020 0012 39.63 1232 10 1436 2372 0.018 0.010 39.78 1239
FES B 160 1432 2379 0019 0012 40.02 12.76 20 1481 2352 0020 0013 39.16 12.56
140 1451 2341 0.017 0011 3929 1240 30 1444 2332 0017 0011 3993 1282

4 HRBIEMTIEARBERERE 3R RN SR

Table 4 Measurement results of main components pretreated with electric heating plate dissolution method under different stirring

conditions.
e AL RS E BRI E(E (%)
SEHRRE A (min)

min K+ Na+ Caz+ Mg2+ cr SO%(

10 10.72 27.23 0.015 0.014 45.43 4.89

Fefh A 5 10.50 27.32 0.016 0.013 4591 4.66
2 10.41 27.58 0.013 0.013 45.36 4.61

10 14.20 23.45 0.016 0.010 39.85 12.57

FESh B 5 14.42 23.61 0.019 0.012 39.66 12.41
2 14.57 23.29 0.018 0.010 39.39 12.85
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5 BFEIRGIARETT TR AR]85 I A s 38 S 3 R A 45 2R

Table 5 Measurement results of main components pretreated with ultrasonic oscillation dissolution method under different ultrasonic

time and ultrasonic power.

el P R E R DN E (B (%)

A LIRS 7 I} ]
SRR o

(HZ) (mm) K+ Na* Ca2+ Mg2+ cr Soi*
20 10.79 27.32 0.014 0.013 45.58 4.70
FEf A 60 40 10.82 27.51 0.016 0.014 46.03 4.33
60 10.75 27.57 0.017 0.012 45.37 4.42
20 14.86 23.90 0.017 0.010 39.65 12.75
FEfL B 60 40 14.68 23.49 0.019 0.011 39.92 12.47
60 14.75 23.56 0.020 0.012 39.23 12.62
20 10.74 27.58 0.016 0.013 45.88 4.58
A 40 40 10.86 27.29 0.014 0.014 45.52 4.87
60 10.80 27.28 0.012 0.013 45.41 4.62
20 14.60 23.74 0.017 0.013 39.90 12.47
Fefh B 40 40 14.41 23.84 0.018 0.011 39.55 12.32
60 14.47 23.62 0.020 0.010 39.39 12.66

20min. YJ% 40Hz B}, O 8 20 H . s TAERCR,
HPRUERE 5 58 AV 1, 68 75 IR 35 Vs A V5 BE B PR o
k1 2.000g, N 75mL /K fEFE &, B8R I35 UIR A
60Hz, 37 18] 4 20min.,
2.5 JiikRIE
251 ik ihiR

53 o) e R PR A L (1.3.1 799) FE 5 IR ¥
Rk (1.3.2 799) BB SR8 A s A TR 11
W, K Na', Ca®*, Mg” 5 A Hh BRJ2: LA 5 445 SR
3G bR AE N 25 EOR A, CI . SO J7 46 i BR 2 3
ARG 5 SR ) HAE TR A . AR SO kR
PR UL 6,

F6 FIESHR
Table 6 Detection limit of the method.
S e et L FK R (ug/g)
G4 I !
(nm) WAL ARG R
K* 766.490 0.02 0.02
Na* 330.237 0.01 0.02
Ca®* 317.933 0.01 0.02
Mg™ 279.077 0.02 0.02
cr / 0.05 0.05
SO / 0.05 0.05

2.5.2  Jy KGR RTINS [
VEICAT A PEERER RS, D AT E, 43 51145 IR L R
VA (1.3.1799) AU A IR s ik (1.3.2719) 43
B S ST 11 REEAT IR , FERIAE S A7 i [l i
S5, HORH X A5 v i 22 (RSD) 24 0.52% ~ 3.19%, Bk

Ca™ & 3 fik, H RSD {H7E 3% A 47, HoAh B+ 1Y)
RSD {HHE AR < 2%, finkr A 95.30% ~ 103.8%
(F 7)o NG % BRI W 2 45 S B 75 5 DZ/T
0130—2006 [P 5T 43 Hr 2K .

2.5.3  JriE S hnRSLE:

A3 B A EESL AL B. C. D, E il B A i 12
(1.3.179) A A IR A (1.3.2 719) 0 25 21,
SR IOEISE: (AAS). EDTA 25 IR
Wk RSSO IE AT O, S50 8.
S AVEER FRBREE A FITC H Na ] AAS 8Tl E A,
i T A BB KA T i 22, HL A - I 25— 1 1 45
H5ZMWA .

R it A6 V85 A 110 J O e AR A S D, % 3
5 AT R AR AL S EA T AR, B 5 T A
T a i, IAEE R pH (M AR E B ILE 9.
TR S oK, B 6EY & A 45 ik, B IR
A AT L& B H & B H,0 OKANEY) 5
TR 3 245 B F B o &+ BRSOk REY))
Tl 23, A7 = 2 v Ay A K 44 fE R K
(H,0) Atk A 7K o Bk 275 ZLFEAE 500 ~ 550°C
Y, TR R AR ] . thaR 9 T, FEA AL
B. C "85, BB 7 s ARAK, PIRR 7 =2 hnfn 2 51
AT, BE A C BYIINANES ’AE 99% ~ 1009% 2 []; £ i
A F B A —E m B e &,
Fedh A F B BINANEE A 99% ~ 1009% 2 [8] 5 FF ff
D Fl E P88 7 & AR B, RS TP S
g5 & oK, oA T e R vk O R 2, &5 R AE
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Table 7 Precision and spiked recovery rate of the method.

Segbe T P I JlliEa N WA i RSD &S
(%) (%) (%) (%) (%)
K" 8.34 5.00 13.13 225 95.80
Na* 11.08 10.0 20.80 1.80 97.20
e ]\c/[azz 0.026 0.050 0.074 3.19 96.61
g 6.61 5.00 11.66 1.82 101.0
cr 32.76 25.0 58.24 0.92 101.9
oD SO% 17.19 10.0 26.98 0.85 97.90
" K" 8.32 5.00 13.18 1.39 97.20
Na* 10.94 10.0 20.90 1.19 99.55
R Ca* 0.025 0.050 0.076 2.96 102.0
Vi Mg™ 6.56 5.00 11.47 1.43 98.20
cr 33.04 25.0 57.67 1.68 98.52
SO% 17.36 10.0 26.89 0.74 95.30
K" 11.44 5.00 16.30 0.94 97.20
Na* 6.94 10.0 16.51 1.62 95.70
P ]\c/[azz 0.031 0.050 0.079 2.78 96.00
g 6.84 5.00 11.62 1.26 95.62
cr 41.68 25.0 66.37 0.52 98.76
BB SO% 0.823 1.00 1.79 1.14 96.70
" K" 11.23 5.00 16.0 1.63 95.80
Na* 6.83 5.00 12.02 1.28 103.8
R Ca* 0.031 0.050 0.081 3.07 100.4
ik Mg™ 6.96 5.00 11.78 1.64 96.40
cr 41.63 25.0 66.08 0.55 97.80
SO% 0.804 1.00 1.78 1.42 97.60
8 ATESGEMS BT R E S Rk
Table 8 Comparison of measurement results of main components by this method and classical methods.
P T BES A B B FEH C FESh D S E
(%) (%) (%) (%) (%)
A AR T R 10.49 14.85 16.85 8.32 11.23
K" PR VA R 10.75 14.70 16.98 8.49 11.44
AAS ¥ 11.45 1431 16.17 8.59 11.62
A AR TR 27.07 23.93 27.04 10.94 6.94
Na* PR VA R 27.23 23.67 26.89 11.08 6.77
AAS ¥ 26.05 23.05 26.13 11.22 6.59
A AR T iR 0.014 0.016 0.026 0.025 0.031
Ca* PR VA R 0.016 0.018 0.025 0.026 0.032
EDTA 7% 0.016 0.018 0.023 0.029 0.035
A AR T iR 0.013 0.011 0.006 6.56 6.84
Mg* PRV R 0.014 0.012 0.006 6.61 6.96
EDTA %75 0.015 0.014 0.005 6.73 6.71
A AR T R 45.55 39.71 54.07 33.04 41.63
cr PRV R 4591 39.53 53.88 32.76 41.68
THERAR A ik 4535 39.15 53.68 33.23 42.05
A AR T R 4.69 12.24 0.083 17.19 0.80
e PRV R 4.58 12.39 0.081 17.26 0.83
Eitvk 4.88 12.05 0.089 17.64 0.85

99% ~ 100% 2 [a]; F£ 5 AL B, C. D, E W EE 4y A0 & & # L) (DZ/T 0130.3—2006) 1 2 £ .
JNAITE 99.0% ~ 101.0% Z [8], i & CHURW 52862 7ot Ak,
454 —
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Table 9 Relevant information such as the percentage content of the main components in samples.

FEdh A FEdh B Fedh C FEdh D i E
2R A EERY | R BSIRG | R BRSO iR BSIRS | iR ESIRY
A WA AR A AR i AR A AR WA
K* (%) 10.49 10.75 14.85 14.70 16.85 16.98 8.33 8.49 11.23 11.44
Na' (%) 27.07 27.23 23.93 23.67 27.04 26.89 10.94 11.08 6.94 6.77
Ca®" (%) 0.014 0.016 0.016 0.018 0.026 0.025 0.025 0.026 0.031 0.032
Mg (%) 0.013 0.014 0.011 0.012 0.006 0.006 6.56 6.61 6.84 6.96
Cl' (%) 45.55 4591 39.71 39.53 54.07 53.88 33.04 32.76 41.68 41.63
SOy (%) 4.69 4.58 12.24 12.39 0.083 0.081 17.19 17.36 0.823 0.804
HCO; (%) 0.074 0.072 0.045 0.042 0.005 0.004 0.009 0.008 0.012 0.012
CO;™ (%) 0.088 0.085 0.171 0.168 0.001 0.001 / / / /
H,O (%) 4.95 4.76 3.74 3.85 1.16 1.03 4.80 4.91 7.13 7.23
KA (%) 5.82 5.67 4.19 437 0.54 0.43 4.18 4.02 3.60 3.76
RIKY (%) 5.20 5.05 4.07 4.17 1.18 1.08 18.83 18.92 28.02 28.08
A= 1(%) 98.76 99.09 98.90 98.75 99.78 99.33 85.07 85.26 78.29 78.63
InAJr= 2(%) 99.01 99.38 99.23 99.07 99.80 99.38 99.10 99.27 99.18 99.48
B* (%) 0.51 0.49 0.78 0.76 / / 0.020 0.021 0.012 0.012
Li" (%) / / / / / / 0.016 0.016 0.010 0.011
FHES 7 (mmol/g) 1.45 1.46 1.42 1.41 1.61 1.61 1.23 1.24 1.15 1.16
FIE T (mmol/g) 1.38 1.39 1.38 1.37 1.53 1.52 1.29 1.29 1.19 1.19
RI(+=)(%) 2.30 2.49 1.71 1.25 2.63 2.71 -2.39 -1.64 -1.67 -1.27
pH 9.50 9.51 9.97 9.98 9.02 9.03 7.93 7.94 7.47 7.46
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Research on Pre-Treatment Technology and Analysis Methods for Main
Components in Soluble Potassium Salt

SUNHongbinl , YU Tingtingl , ZANG Huiyuanz, GUO Lin', WANG Lei'”
(1. National Research Center for Geoanalysis, Beijing 100037, China;
2. Shougang Institute of Technology, Beijing 100041, China)

HIGHLIGHTS

(1) By optimizing the experimental conditions, the effects of sample weight, solid-liquid ratio, dissolution
temperature, dissolution time, stirring conditions, ultrasound power, and time on the measurement results were
clarified.

(2) The correctness of the established method was proved by methods comparison, main ion percentage addition,
anion-cation balance, precision experiment, standard recovery, etc.

(3) The analysis method of ultrasonic oscillation dissolution of soluble potassium salts meets the needs of field

analysis.

ABSTRACT: Potassium salt is one of the scarcest mineral resources in China, and it is the main raw material for
potassium fertilizer in the three major fertilizers of agriculture. Currently, soluble potassium salt resources are the
main ones with development and utilization value. At present, there is no national standard material or standard
analysis method for soluble potassium salts. In the experiments, soluble potassium salt samples were dissolved by
electric heating plate and ultrasonic oscillation. According to the main components of soluble potassium salts, a
method for the determination of K, Na*, Ca*" and Mg>" by ICP-OES and a method for the determination of CI~ and
SO/ by ion chromatography (IC) in soluble potassium salts were established. Through experimental conditions, the
dissolution temperature of the electric heating plate was determined to be 160°C and slightly boiled for 20min; the
ultrasonic oscillation dissolution power was 60Hz and the time was 20min. The precision of the two methods was
between 0.55%—3.19% (RSD, n=11), and the detection limit was between 0.01pg/g to 0.05ug/g. Both dissolution
methods of soluble potassium salts can be widely used in daily detection. The electric heating plate dissolution
method is more suitable for batch sample analysis in the laboratory. The ultrasonic oscillator dissolution method is
simple and fast, and can be widely used in the field exploration of potassium salts, which can greatly improve the
work efficiency and guide the smooth development of prospecting operations in real time.

KEY WORDS: soluble potassium salt; potassium; inductively coupled plasma-optical emission spectrometry; ion

chromatography; ultrasonic oscillation; electric heating plate
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