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Rapid Determination of Potassium, Sodium, Calcium, and Magnesium in
Cigarette Paper with Ultrasonic Extraction-Inductively Coupled Plasma Mass
Spectroscopy Method
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LIU Xiucai, HUANG Huafa
(Technology Center of China Tobacco Fujian Industrial Co., Ltd., Xiamen 361022, China)

Abstract: In order to monitor cigarette paper quality, the contents of potassium (K), sodium (Na), calcium (Ca) and magnesium (Mg)
in cigarette paper were rapidly detected by ultrasonic extraction-inductively coupled plasma mass spectroscopy method. The LODs
of K, Na, Ca and Mg were 2.46, 0.44, 8.84 and 0.28 pg/L, respectively. The recoveries were in range of 90.3%-109.0%, with RSD
less than 5%. This method is simple, fast and accurate, and suitable for detecting K, Na, Ca and Mg in cigarette paper.
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Table 1 The standard solution of K, Na, Ca and Mg
1 2 3 4 5 6 .
K 50 100 250 500 1000 2000 [ ] u] 5]
Na 10 20 50 100 200 400
Ca 500 1000 2500 5000 10000 20000 1L
Mg 5 10 25 50 100 200 - = - _
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Fig. 1 The comparison results of the extraction methods for
cigarette paper
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Fig. 2 The comparison results of the different concentrations
of extract
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Table 2 The relative abundance of the K isotope
5mL 100 mL
37 38 39 40 41
K 0.933 0.067
5 min ICP-MS d 023
2.14
10 20 30 40 60 min 222
3 30 min 4
30 min
2.15 H O
4°C 0 24 48 72h Ar
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Table 3 The potential interference of polyatomic ions on K,
Na, Ca and Mg
2.2.6 ICP-MS 2.2.1—225
“Na -
“Mg e ICP-MS 4
K “"ArH
40Ca 40Ar 5
20, .
B0, -
“Ca COo," N0 4 ICP-MS
Table 4 The operational parameters of ICP-MS
W 1100
/(L-min™) 121
223 /(L'min™") 14.9
/(L-min™) 0.90
/mm 7.3
+ Babington
M /'C 2
M 16 /(rmin™) 0.1
/(r'min™") 0.3
NaO" YK /s 40
/s 45
KED
5
Table 5 The operational parameters of polyatomic ions on K,
12 ICP-MS Na, Ca and Mg
K K *Se 03 3
Na *Na *Sc 0.3 3
2.5% Ca “Ca ¢ 0.3 3
Mg *Mg *Sc 0.3 3
3%
2.2.4 2.3
10
Ar 15.75 eV 3
K Na Ca Mg
10 eV 246 044 8.84 0.28 pg/L
10 eV K Na Ca Mg KB (ug/L)=[3c /(S -B)]*C
434 5.14 6.13 7.64eV 4 o S
K Na Ca Mg CPS B
CPS C
2.4
2.2.5 5
4

2.10%~4.49%  2.59%~4.66%



6 t0_05(3) P>0.05
Table 6 The recovery of the method
/ / / ,
——-— ool ol 1%
g8 mg-g mg'g
7.23 312 10.12 96.8 7 -
K 7.23 7.03 14.05 97.1
7.23 15.12 21.72 913 me/g
171 1.05 231 102.9 Table 7 The result comparison between the ultrasonic
Na 171 2.04 3.69 96.5 extraction-ICP-MS method and the standard method
171 4.02 5.71 98.8 1CP-MS P
117.4 50.1 165.3 98.1 K 7.43 7.55
Ca 117.4 101.4 211.7 94.0 Na 1.69 172 1=-1.04,
117.4 202.4 330.4 109.0 Ca 117.30 122.50 £>0.05
0.72 0.51 1.20 95.8 Mg 0.72 -
Mg 0.72 1.04 1.73 95.8
0.72 2.04 2.94 90.3
2.6
2.5 YC/T 274—2008
12 K Na Ca Mg
i 8 4
YC/T 274—2008
Ca>K>Na>Mg 4
K Na Ca M 7
£ Ca /
t K Na Ca t <3.182
~3 Mg / ~21
8 K Na Ca Mg mg/g
Table 8 The contents of K, Na, Ca and Mg in different type of cigarette papers
1 2 3 4 5 6 7 8 9 10 11 12
K 2.65 2.27 10.30 743 7.90 3.69 7.35 8.75 12.65 12.60 11.9 8.55
Na 1.75 1.32 1.32 1.69 2.77 1.77 3.38 4.95 1.97 3.51 322 2.61
Ca 144.1 121.5 122.5 117.4 117.3 132.4 126.5 280.5 244.6 180.4 246.4 149.2
Mg 0.67 0.34 0.15 0.72 0.47 1.81 2.50 0.61 0.12 0.14 0.41 0.49
3
4 (8]
YC/T 274—
2008
K
[6-9] 3
Na Ca Mg
4
4
ICP-MS
K Na Ca Mg
ICP-MS
10% K Na Ca Mg
ICP-MS
4 1 min

K Na Ca Mg
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