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Determination of total silicon in soil by acid dissolution and ICP-OES method
YANG Xiaoyan
(Yunnan Zhinong Hi Tech Co., Ltd., Kunming 650600, China)

Abstract: The analytical method of ICP-OES to determine the total silicon in soil is established, the sample is
digested by hydrochloric acid-nitric acid-hydrofluoric acid in the range of 100 - 110 “C to form a ternary
azeotropic system of fluorosilicic acid, hydrofluoric acid and water. The gradient soil standard materials are
selected to prepare the standard solution series, and the internal standard element is added, the intensity ratio of
the analytical line and the internal standard line is used for standardization, to counteract the fluctuation of
spectral line intensity caused by the fluctuation of analytical conditions, and ICP-OES method is used to
determine the total silicon in soil. Under the best working conditions of the instrument, the linear correlation
coefficient of the calibration curve of silicon element is 0.999 9; The detection limit of the method is 3.3 mg/kg;
The relative standard deviation (n=11) of the results is less than 3.8%, and the recovery rate is 98% - 101%;
The measured values of national soil standard materials are basically consistent with the certified value. This
method is easy to operate, time-consuming, and has high accuracy and precision, making it suitable for the
detection of total silicon in large quantities of soil.

Key words: hydrochloric acid - nitric acid - hydrofluoric acid; inductively coupled plasma atomic emission

spectrometry (ICP-OES); soil; total silicon

0 3|8 AT 3B, YT DL E IR FH B

FETCE P E PR 3 R R A . B, M R RERRIOIESARE . AR BRERAE P AR FIAE M A
Ja RSB DURME Y E SR o0 R o F E Bk 1 589w (Si) W%&Eﬁ%rﬁ%/\%ﬁﬁ~mﬂﬁ%ﬂﬁ Tk T DA A
N23% ~ 41%, VFI¥ R R2% kA, B FREER YRS EER, RER R, WY o ee
EFI%*EIJ.%E\:Eﬁﬁf “ﬁ %’Aj:?éﬂﬁn jljﬁ EFI%/I\}%‘ [qﬂ[ﬁ%ﬂ,ﬁﬁ] 2023-08-23; “@@ Hgﬁ] 2024-04-10
O\E’Jﬁié‘éiﬁﬁ&jﬁ%ﬂﬂ TR ST Y (EZ R ] HIEHE(1976-) , 20, ZHEAERE A, T2 , 35 I IF
5 RS KRR IR A, B YA FEEA RO RS 55 TR S I R %
=, Ei@ffjj@: %\’ f.fEHH%’ R ﬁiw'fﬁf (HEMA] ZRBA L CHEAR LR 57 H % (2021
CUFRRERR A MO EE R, 38 A AR RS YIE I (005000053 100t i e ol 4 6525 7° 3 b A BF 55 1 2 2
TN, B, RISVERERA G KBS (2021024E090030)




20254

%40 5% 14 Mk

PR — LI 1 25 8 TR S G A I 5 3 i) 4 121+

1, PREPUSRESSE Y BTLL, HERRINE 1Y
REXT TR R g SRR ARG B A
SR

HAT, s ankie =2 R iR E
WL R AR R IOOEEL Y AR
BEETIRE DGR 7 SR R
YEITEE . FERT, Xk 380 HERRJEAIG; R E
B X 5 4R 9 Ol 1% 1k SR AE A 4l <0.075 mm
(200 HUA b)) A BELEATINE , FE S WFES B[R],
70 DU 2500 IR 28007 225 5 M U 235 L ) 1A
PR UGS S TR R BB R R R A . Y
BRI DR AR S AR A R T AL 2R, 2R F B
IERRACSG I TIE , ARSI
L AR, BRI ESRARE . FL, )
IR A — AR AbFR AT o L RGN 0 2 SR
(1) 3 A b g I S T o

ARSI T RIS - U A A B AR RO
TR IR RS R, AR g A
R 7 A BRI . BUAL TR A | E S R A
TE AR, A R L R il R - S RUBR AE 100 ~
110 CHI#AM I T ERE S, SRR . K RAE
FR AT B B — JufE iR R 1, s A RE AN IR T
EAR TR R A A e A . B IR K2
FRERI BT HE RS, IMAWIRITER,, FIH
AR AR e AR . Thie TN AR . 4R
iz — i PR — S SRR TR A R 4L A B P R S i A AR 5o
WE 25 SR B2, SR P LR & 55 B AR s
PNE ARk S, A5
1 SEIG#ERSY
1.1 B AR TR

Avio 200 U H JERE A 45 B TR R S (3£
[ PerkinElmer A ] )+ S5 1 300 kW, Z54k4%
P 0.7 L/min, FEIHE 0.2 L/min, EEFRS
PR 12 Limin, 3580 255K 20 v/min, WL 5 5K
i, gy b 2k K R RE 212412 nm., B
343.489 nm,

1.2 =&
+ 3 E K — b HEY) it GBW07407a, GBW
07406a. GBWO07406. GBWO07572. GBW07446.

GBW07573. GBW07404, GBW07424, GBW07981,
GBW074043, v [=] b J57 B 2% B b 2K 47 2E 3K b 2
AT o
FEHOTRRMERE R (ERA 48 i+
BRI ), 1 000 me/L; B2 AR TAER

W, 4 mg/L, HHEE IR IR AR HEGE A5 15 T8 G R
A

R . AHIR . ERERIAL Al LR K R
Ak (20 CHEEAR A 18 MQ-cm) .
1.3 k7%
1.3.1  FEShATALEE

AR L IERE A8 0.10 ¢ CRSHA % 0.000 1 g)
T 250 mLER VUG OMEHpih, A S mLEER ., 5
mLASER A 10 mL SR, KRG IRt E TH
PR b, T100 ChHighorfig, FRARR2 ~3 mLJFH
T, RHBREE, THUET 250 mL k7SR
i, A4 mg/LEENFR TAER W 10 mL, FHKFRE
B2, B, SREARMEE IR FR ) (AR F R S
SR TIRESHERE M, FERRE S SES F1EE
1.3.2  FEARAER R S BC T

TE X - 498 [ AR HE P T GBWO7407a (g
1). GBW07406a (Fr#fE2). GBWO07406 (FrifE3) .
GBWO07572 (1 #fE 4) . GBWO07446 ( ky #E 5) |
GBWO07573 (Ap#E6) F1.3.1 JFEkmikbF, 45T
T 250 mL BB, FINA 4 mg/LEEN
b TR 10 mL, FUKWBRZEZIE, #75, 1535
— RYVBR U, P E IR RS TH TR Bt Wk
WRIFIR,

®1 EARRIIPEIERERE

Table 1 Mass concentration of silicon in standard

solution series mg/L,

TiH p(Si) WiH p(Si)

2 0 Frife 4 126.56
FrifE 1 63.01 PRt S 146.26
FrifE2 84.71 FrifE 6 165.22
Frife3 106.35
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Table 2 Effect of digestion temperature on silicon determination results

FRUEY) AEMH AN AL (°C) RN RE (B w(Si) /%

Gt w(Si)/% 80 90 100 110 120 130 150
GBW07424 30.59 26.34 28.76 30.56 30.49 30.19 29.87 28.97
GBW07981 34.46 31.26 32.89 34.42 34.38 34.20 3245 32.06
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Table 3 Digestion of mixed acid with different

composition
RAER VERER) VRIER) VIEHER) N skl W
AWHYmL  mL ml. ml. KRE B w(S)%
20 9 9 2 R BZE
20 8 8 4 KB BZE 3015
20 7 7 6 KE B 3435
20 6 6 8 T B 34.66
20 5 5 10 G 6 34.85
20 4 5 11 K J6 34.87
20 4 4 12 KA J6 34.86
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Table 4 Linear range, linear regression equation,

correlation coefficient, detection limit and quantitation

limit of calibration curve

AN i R EER
p(Si)/ B Epy i 5 (Si) w(Si)/
(mg'L") - (mg'kg") (mg-kg’l)
63.01 ~ 165.22 y=1 605.78x-2 355.45 0.999 9 33 13.2
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Table 5 Precision and recovery test results
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Table 6 Determination results of silicon in soil national

standard material

e I E A 0 (Si) /% INEE w(Si)/%
GBW07404 23.68 23.79
GBW07424 30.62 30.59
GBW07981 34.47 34.46
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