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Determination of Calcium and Zinc Content in Liquid Calcium-Zinc Thermal

Stabilizers by Microwave Digestion—Fire Atomic Absorption Spectrometry
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Abstract: Establish a microwave digestion—flame atomic absorption spectrometry method for determining calcium and zinc
content in liquid calcium—zinc heat stabilizers. Sample 0.25 g and use 5 mL nitric acid as the digestion solution. Optimize
the digestion procedure and add an appropriate amount of lanthanum reagent (20 g/L.). The correlation coefficients r for
calcium and zinc mass concentrations within the ranges of 0.50-5.00 mg/L. and 0.10-1.00 mg/L are all greater than 0.999.
The detection limits for calcium and zine are 0.006 mg/g and 0.001 mg/g, respectively, with quantification limits of 0.02 mg/g
and 0.003 mg/g. The relative standard deviations are 2.6% and 2.8% (n=6) , and the spiked recovery rates are 98.6%—
106.8% and 97.7%—105.8% , demonstrating good method precision and recovery. Using the established method, three
product grades were measured, and compared with theoretical recommended values, the relative errors for calcium were
1.3%-2.7%, while those for zinc were —1.0%-2.0%, with all results being satisfactory. This method is convenient and
reliable , meeting sample testing requirements and providing a reference for the quality inspection of similar products.
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Table.1 Dissolution effects of three microwave methods(n=3)

% BF THEME/min RE/C iR /min TH AR MEEE R FRSHEEE/%
1 10 120 5
| 5 5 150 5 FEAZE S0 mLIEBORI, 2R 5 1.13~1.35
WUk 54 2.04~2.12
3 5 180 15
1 10 120 5
) ) s 150 5 FERZE SO mLIAERIRM, 2R F51.14~1.37  $541.50
WUk Y BER2.04~2.10  £FH2.00
3 5 180 30
1 10 120 5
3 ) 5 160 5 AERESOmL, B FEGEW, 5N 1.48~1.55
JEH A D Ui 5247 2.02~2.08
3 5 190 30
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Fig.1 Lanthanum reagent interference elimination curve(n=2)
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Table .2 Background absorption interference test(n=3)

MFHES R I%

HEAIER

5 BE
H 1.56 2.04
g 1.55 2.05

2.6 ZMLE.GHREEEMR

DAARIE 2 91 15 WOk J3 A s AR A (X)), LAAH I 1
WO B R AR AR (Y A A 1T A D7 e, W36 3, e
6 FEl 5 7E 0.50~5.00 mg/L, #£4E 0.10~1.00 mg/L,
KEEr>0.999, 755 2K o SR FH T 0w 1 {8 b 7
s 2 AR R i 2 Ak 30k K 12 YRS FRE il T TR 1Y)
M o7 AL R A5 B 7 O 22 S , AR 4f B o il 42 1) R 358
Ao BR, e PR A 3 A% ARG G PR B RS L R Sy
0.006 mg/g 1 0.001 mg/g; & & B A 0.02 mg/g FI
0.003 mg/g, 1A T I A 85 B PR R o 0 S R
Tl R AR B AR i 2 R oT R D R
R,
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Table .3  Standard curve ,Detection and quantification limits for calcium and zinc

JLHR ZME M/ (mg- 1) 2tk [l 77 7R LIPS KB/ (mg-g™) AR/ (mg-g™)
i 0.50~5.00 y=0.056 48x+0.008 3 0.999 1 0.006 0.02
b 0.10~1.00 y=0.339 49x+0.005 9 0.999 3 0.001 0.003
27 FERBREEER x4 FEREE
FRIE — 1 A i 6 ), 4% 1.3 #8445 2R W& 4, Table. 4 Method Precision
m%wﬁfnfﬁﬂfﬁﬁxwﬂﬁﬂﬁ%ﬂa 2.6% F12.8%, - m—yrey
WA VLN 0 BE LU o JCE ST ——

2.8 fniREE

VA & B M 15.5 mg/g F¥ N 20.5 mg/g FIREAS
BEAT IR B AR 86, R 18 45 0.25 g BEM , HEA T
o 3 S K I R B 43 S 1,00
2.00.3.00 mLEGHRAEZ (1 000 mg/L) , 73 3 518 n

45 1.59,1.55,1.48,1.54,1.53,1.58 1.55 2.6
B 2.06,2.05,2.11,2.05,1.94,2.07 2.05 2.8

1.00,2.00,3.00 mL £ 5 #EVE i (1 000 mg/L) , £
SIS AT 3 03, 45 5L L3R 5, 85 FEE Y Tl fig 32



2026,35(2) UIDE T 5« IS A~ I T WO 0 YA AR ) o 5 it 35
*5 FEmMEREYER (n=3)
Table. 5 Sample spiked recovery rate(n=3)
Fiim %/ (mg-g™) FE 8 (mg - g™")
JLR /% TR e /%
Ikt I Iz W

3.99 19.53 100.9 4.02 24.73 105.1
3.95 19.45 100.0 4.04 24.85 97.8
3.97 19.58 102.8 3.96 24.82 105.0
7.98 24.11 104.2 7.93 27.92 98.5

5 8.04 24.18 105.4 B 7.86 28.17 97.7
8.06 23.45 98.6 7.98 28.53 100.5
12.02 28.53 100.1 11.87 32.40 103.6
12.23 28.11 103.1 11.99 31.98 105.8
11.62 27.91 106.8 12.02 32.47 99.9

98.6%~106.8% F197.7%~105.8%, J5 i MCHELS . B R

29 HKWME
iz ST 1 5 % 6 3 AN R B 5 AR i i A 7
R, 25 R D3R 6, 5 BILIRHETE (HAR Ho T, 45 A9 A X
B2 N 1.3%~2.7%, FF 1Y A R 15 25 -1.0%~2.0%,
oI 25 SRR | BB AN 5K o
*6 AEKSKNER(n=3)

Table .6 Test results from different batches(n=3)

FefR S LR HNSHEEE/% WEE/% xR %

45 1.50 1.52 1.3
DH-78 R

BE 2.00 2.02 1.0

5 1.50 1.54 2.7
HZ-26 R

22 2.00 2.04 2.0

4 2.50 2.56 24
Jc-27 )

[ 1.00 0.99 - 1.0
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