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Comparison of ICP-OES and flame photometric methods for the determination of total

potassium and total sodium content in phosphogypsum
YU Xiaoying, HAN Qingwen, DU Jianxia
(Hubei Three Gorges Laboratory, Yichang 443000, China)

Abstract: After treatment with reagents such as hydrofluoric acid, sulfuric acid and ammonium carbonate, the total
potassium and sodium content in phosphogypsum samples are determined by inductively coupled plasma optical
emission spectroscopy (ICP-OES) and flame photometric method, their precision and accuracy are compared. The
results show that there is a good linear relationship between the two methods for determining total potassium and
total sodium within a certain range. The detection limits of ICP-OES method for total potassium and total sodium are
0.041 mg/L. and 0.072 mg/L, respectively. The detection limits of flame photometry method for total potassium and
total sodium are 0.155 mg/L. and 0.158 mg/L. The recovery rate of total potassium and total sodium by ICP-OES
method is 96.1%-105.8%, the recovery rate of total potassium and total sodium by flame photometric method is
102.3%-107.2% . Both methods are suitable for the determination of total potassium and total sodium content in
phosphogypsum, the ICP-OES method has higher sensitivity and precision, and is more advantageous for multi-
component determination.
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Fig. 1 Content of K and Na between two preprocessing

methods for ICP-OES determination
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Table 1 Linearity and detection limit of two methods

Mz - FHXE KRR pf

JLH ] FHC (mg-L)
ICP-OES#: K y=605.70x+32.098 9 0.9997  0.041
KIEHEEE: K y=—8x10"%*+0.011 4x+0.008 5 0.9999  0.155
ICP-OES¥:  Na y=7 944.06x+22 083.05  0.9999  0.072
KIGIEFETE  Na  y=—4x107°%+0.004 4x+0.0109 0.9998  0.158
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Table 2 Precision experimental results of two methods

s ICP-OES % KIECRE
s - ;
7RI B w0/ 7Y E P E w/
JLH RSD/% RSD/%
(mg-kg") (mg-kg™)
K 1670 1.53 1681 1.93
Na 640 2.41 659 3.19
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£5) BN IRIE T InbR S5, S i el
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Table 3 Results of recovery experimental for two methods

bl paes EASIIKERT ICP-OES i

KIS

JLE (mg-kg")  MEMHw/ (mg-kg")  FIRfHw/ (mg-keg")  FIRFE/%  MWEHw/ (mg-kg")  BIEw/ (mg kg™ BICR/%
K 750 2391 721 96.1 2 458 777 103.6
1500 3199 1529 101.9 3221 1540 102.7
3000 4792 3122 104.1 4 884 3203 106.8
Na 300 932 292 97.3 966 307 102.3
500 1159 519 103.8 1180 521 104.2
1 000 1698 1058 105.8 1732 1072 107.2
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