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Comparison of Pretreatment Methods for Major Elements
Such as Potassium, Calcium, etc,in Determination of
Geological Samples by Inductively Coupled Plasma
Optical Emission Spectrometry
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Abstract: Using the standard material basalt as the experimental object, the elements were pretreated by acid dissolution
and alkali melting methods, respectively, determined by inductively coupled plasma optical emission spectrometry, in both
methods good results were obtained. The acid dissolution method is more effective in the digestion of the sample and the
extraction of the elements, which made smaller deviation to the standard value. However, the alkali melting process is
simpler with shorter time required, and did not affect the determination of Si elements. The latter method is more suitable
for the pretreatment of common elements in normal geological samples. The former method is more suitable for the
determination of common and trace elements in geological samples which are difficult to dissolve. Both of them need high
requirements to the experiment details. In the future, it is necessary to improve the experimental methods and experimental
details in order to obtain more convenient experimental methods and accurate results.
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AT L FLER G S B AR R TS AL (1CP -
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Fe,K,Mg,Na IR 55 #EH K, 500 mg/L; AL Si Ti Fil

P BICEFRUESE I, 1 000 wg/mL; 4 )8 T X IR S5
HEVSUE, 100 mg/L, DA AR iEGS W3 oy AR B L
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FLN A 2 4 T, SR R 8 — il K RS TR
(1 1) FhER (1« 1) Flm aligK 43 = i W5 K PR 7.
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.
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Table 1 Mass concentration of each standard solution /(mg/L)

4oy 1 2 3 4 5

Al 0.999 19.109 39.025 54.336 74.676

Ca.Fe K Mg Na 1.089 19.622 39.926 54.508 74.611
Si 47.515 97.972 156.558 189.819 /

Ti 1.001 1.926 4.799 7.858 9.842

Ba Mn .V Zn 0.100 0.508 0.998 2.035 4.869
p 0.471 0.983 1.940 / /

1. 4 ICP-OES T{E&#

1.2 KW 58 FS 0 i 45 L/min; IS
T 1.5 L/min;; 505 H 7 200 KPa; — R AT [A]
5 s; XA FEa @ HE BT 15 s; PEREZE B 30 s;
15 v/min; JEVERTE] 20 s SRR EL 3.

2 #RE5Ie
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PORBRIE AR BRIt i 45 TC S LR T K
RV T 2R B B iR 22 B AN 2 .3 B4l
2.2 NERHRBEEESKHR

AU BA R 2880 B SRR 2 SR 0 0 IORE B, mT AR
XIRRER 25 (RSD) Sfeflir &2, 108 vk &% S0k [ 6.
VEREARMEYI T BSR-2 #5547 T 11 IREE R L,
A ITCRMRE A RSD A 88 1ks %5 B2 . [RI I,
B0 s FURGHEAT T 11 IRERZ K, 715
(B AANER A5 TC R B RG H BIR (S0 A 2% 5 ARG, ) PR &5
RNk 4 . 3k 4 0L RS AT 3%, 452
K1, 40 & B H BRAE 0.001 ~0.03 mg/L Z[A].
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Table 2 Wavelength, calibration curve and mean accuracy error of each spectral line of element

in sample after acid solution treatment

P Bk o LMV ffH?& YEW§1%5§
/m /(mg/L) ES 4 H{H/ %
Al 237.312 y=912.551x+40 1.17~76.71 0.999 9 1.12
Ca 317.933 ¥=29 619.064x+79.1 1.17~77.09 0.999 8 1.57
Fe 238.204 y=17 400.439x+13.4 1.17~76.55 0.999 7 2.01
K 766.491 y=136 464.578x+829.8 1.12~74.42 0.999 8 1.19
Mg 279.800 y=2 180.974x+18.7 1.19~76.83 0.999 9 1.14
Na 589.592 y=395 570.375x+131.7 1.11~55.34 0.999 6 1.08
Ti 334.941 y=188 727.156x+102.4 0.10~10.7 0.999 8 -2.28
Ba 230.424 y=34 438.379x+37.5 0.1~1.99 0.999 9 -0.31
Mn 260.568 y=81 021.203x+55.5 0.10~1.98 0.999 9 -0.52
\ 292.401 y=34 405.848x+63.4 0.10~2.02 0.999 9 -0.71
Zn 202.548 y=25 497.010x+32.5 0.10~2.01 1.000 0O -0.25
P 213.618 y=1 066.548x+27.8 0.09~0.96 0.999 7 -4.92
®3 WRZLERUKHERZITRELSMEK RAEHEIERERENE
Table 3 Wavelength, calibration curve and mean accuracy error of each spectral line of element
in sample after acid solution treatment
P i8N el 2N *E%é HERR R 1R 22 10
/m /(mg/L) 944 /%

Al 237.312 y=615.070x+23.1 1.10~74.10 0.999 9 1.81
Ca 317.933 y=19 950.732x+174.6 1.18~73.10 0.999 9 1.36
Fe 238.204 y=11 955.743x+41.6 1.19~73.28 0.999 8 2.21
K 766.491 y=94 275.328x+809.7 1.07~72.12 0.999 3 0.22
Mg 279.800 y=1485.418x+8.8 1.21~72.91 0.999 9 1.31
Na 589.592 y=259 544.969x+1632.1 1.11~73.62 0.999 9 0.04
Si 288.158 y=4 371.429x+414.3 49.13~188.78 0.999 7 -2.36
Ti 334.941 y=140 132.766x+87.8 0.95~9.96 0.999 9 0.12
Ba 230.424 y=23 079.598x+16.5 0.10~.88 0.999 9 -0.17
Mn 260.568 y=56 162.402x+39.2 0.10~4.71 0.999 9 -1.06
\ 292.401 y=23 116.012x+288.3 0.10~4.84 0.999 9 -0.11
Zn 202.548 y=16 838.033x+44.3 0.10~4.80 0.999 9 -0.70
P 213.618 y=824.480x+25.0 0.48~1.94 0.999 8 5.127
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Table 4 Precision and limit of detection

JLHR RSD/ % K PR/ (mg/L) JLE RSD/ % K PR/ (mg/L)
Al 0.287 0.027 Ti 1.194 0.001
Ca 0.805 0.002 Ba 0.350 0.001
Fe 0.705 0.001 Mn 0.482 0.004
K 0.456 0.001 v 0.535 0.001
Mg 0.302 0.007 Zn 1.248 0.001
Na 0.810 0.017 p 0.891 0.018
Si 0.320 0.004
2.3 MREER*TLE HEFFE. AH L Z T, BR ¥ 5 1 o0 R IO 1 25 5%

FEAREYI BT BCR -2 43 il e FEURR 7 125 R 125
ARBRSS , AL A 235 5 B 55 A oA %) % L 43 3]
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RPN, v R % 3k P 3 1 i o0 R A5 R TE
102% ~105% 2. [8] , B 75 7E 92% ~ 107 % Y i 4.
PR i 2 v i T R IR 5 SR Y e v T bR v B
FHERE B, BRI L P R K Na  Si Fl P i =5 T
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ZIN, 33 BT 1 R b 10 T R, R VA U L A v
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BRI, TEE SE M Si T E R T R A v ) 3
A XTI R RZ A . T I R T B R L,
B,O0,, A MA NaOH 45, [ I B A FEFE Na & 1
XPRE S C R S IR . 53 A, B R R T
A PR, T B IRD 6, L 235 SR 7 A A JOT 000 A6 o 1 2
B R AR T RS 12 T3 S FH R B R A
TG A AL BT R T TR Y T
i A B T g, AR 22 /AN DR S S A M I A 1
i SSRE  H R G I E
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Table 5 Analyzed results of BCR-2 after acid solution treatment

P WA i B P v IO e ik PR2E S o e
/(mg/L) /(mg/L) /% /%
Al 237.312 73 849 71 400 3.430 AL, 13.950
Ca 317.933 53 633 50 900 5.370 Ca0 7.504
Fe,, 238.204 101 629 96 500 5.310 Fe,0,,, 14.518
K 766.491 15 415 14 900 3.460 K,0 1.858
Mg 279.800 22 229 21 600 2.910 MgO 3.705
Na 589.592 24 041 23 400 2.740 Na,0 3.241
Ti 334.941 13923 13 500 3.130 TiO, 2.321
P 213.618 1529 1 500 1.910 P,0; 0.350
Ba 230.424 660 683 -3.330 / /
Mn 260.568 1513 1520 -0.440 / /
V 292.401 452 416 8.720 / /
Zn 202.548 137 127 7.920 / /
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Table 6 Analyzed results of BCR-2 after alkali fusion treatment
P DN e i P o B R2E AL Bt o
/(mg/L) /(mg/L) /% /%
Al 237.312 65 646 71 400 -8.060 Al O, 12.400
Ca 317.933 50 329 50 900 -1.120 CaO 7.042
Fe,, 238.204 95 733 96 500 -0.800 Fe,0,,, 13.676
K 766.491 15 936 14 900 6.950 K,O 1.921
Mg 279.800 20 638 21 600 -4.460 MgO 3.440
Na 589.592 24 121 23 400 3.080 Na, O 3.251
Ti 334.941 12 863 13 500 -4.720 TiO, 2.144
Si 288.158 257 248 253 000 1.680 Sio, 55.121
P 213.618 1 600 1 500 6.640 P,0, 0.366
Ba 230.424 625 683 -8.440 / /
Mn 260.568 1 480 1520 -2.670 / /
V 292.401 421 416 2.360 / /
Zn 202.548 136 127 6.700 / /
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