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Abstract: Objective: A method for simple and rapid determination
of potassium built for

content in cigarette paper will be

workshops of cigarette factory. Methods: An ion-selective
electrode method was used by comparing with the pretreatment
methods for cigarette paper samples and potential response be-
haviors of potassium ion-selective electrodes in different buffer
solutions. Results: The potassium ion selective electrode
possessed excellent response performance for K™ in lithium
acetate buffer solution (0.1 mol/L, pH 7.0) with a linear
response range of 1.0 X 107° ~1.0 X 10"% mol/L, a slope of
55.79 mV/dec (25 C), and a lower limit of detection of 2.14 X
107 % mol/L. The average relative standard deviations of the K

selective electrode on cigarette paper samples were 0.55% for in-
tra-day test and 2.8% for inter-day test, both less than 5%. The
test results of the electrode method were in well agreement with
that of ion chromatography. with an average relative deviation of
4.1% (n=10) and recoveries between 95.0% and 101.9%. It was
demonstrated effectively through a consecutive test over one
week. Conclusion: Among the pretreatment methods for cigarette
paper samples, the ultrasonic extraction of potassium ions with

1% diluted acetic acid for 30 min has been found to be fast, sim-
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ple and environmentally friendly. The ion-selective electrode
method is accurate and reliable, which is suitable for the rapid de-
tection of potassium in cigarette paper.

Keywords: cigarette paper; potassium content; ion-selective elec-

trode method; rapid detection
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Figure 1 Relationship between response slope of potassi-

um ion-selective electrode and pH value of dif-

ferent buffer solutions
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Figure 2 Potential response curve of potassium ion selective electrode to K in four kinds of buffer solution

1 HEFEFUHERNERTHE FOEEY
Table 1 Selectivity of potassium ion selective electrode
for common interfering ions

THET e R A THET PEEE R A
Na* 2.24X10°* Ca®" 7.41X10°°
NH{ 1.47X10°2 Ba?" 5.49X107°
Mg?* 4.67X10°6 APt 8.71 X106

Lit 5.62X10 4 Zn*" 8.91 X106

Cs 3.46 X101

VAR s DAV B 30 g k8 3 B2 3 5 Kk, XoF iy L Az {1 18
WM 2 PR, MEE 2 TTH,6 4180 B FhR o 7 10 00 - 38 bR
AR 252 220,56 m'V, 3% B 9 B S 5 1 W A 7E X % vh I
W B B
2.5 HBRKFMITESSHNR A

88 S B, AN TR A U AR 04 45 2R T 2 A e 22
<50, o R RE 23 & B L (2021 4E 9 H 13 H %
FEO I H P9 B H TR I 25 SR I3 3.

HH 2% 3 AT, SR A B 13k B 1k A AR X 23 # A5 4 4R A
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Table 2 Reproducibility of potassium ion selective electrodes (n=26) mV

IR R 1.0X10 %% mol/L 1.0X10 * mol/LL 1.0X10 %3 mol/L 1.0X10 ° mol/L. 1.0X10 23 mol/L. 1.0X10 % mol/L

—85.3 —67.6 —26.6 —9.0 31.1 48.5
2 —85.0 —68.4 —27.3 —9.6 30.3 47.9
3 —85.3 —67.7 —27.5 —9.8 30.5 47.9
4 —85.9 —68.2 —28.3 —9.2 29.4 46.8

SE 59l —85.2 —27.7 30.3 47.8
o VAR 22 0.58 0.35 0.89 0.34 0.61 0.61

R3 WBEHRPHETFSENHAMAENRER
Table 3 Intraday and interday data of potassium ion content in 23 # samples determined by

potassium ion selective electrode

. Gt/ % — AR o 1

1 2 3 4 5 Wt/ %
23#-1 0.866 3 0.8590 0.8663 0.8429 0.8663  0.860 2 1.18
23#-2 0.896 1 0.8924 0.8961 0.8885 0.8961  0.8938 0.38
23#-3 0.8621 0.8548 0.8585 0.8621 0.8548  0.858 5 0.43
23#-4 0.836 6 0.8295 0.8366 0.8330 0.8295  0.8330 0.43
23#£-5 0.8844 0.8805 0.8883 0.8844 0.8844  0.884 4 0.31

e 08660
AR A o i 22 0/ %6 2.76

Ta g P PR A H AT IR S5 U A AR T 2 5 b S F R B AR H )P AT O
5 FHL YR A4 R X R oA A 2
F4 BFEBREMESEFaIEENNREBBEITL
Table 4 Comparison of potassium ion content in different samples determined by ion selective electrode method

and ion chromatography (n=10)

T BT L 1
B e e WA
SV BRERE RMRRIERE/% SR/ BRI AIARIER 2/ %
54 0.776 0 0.041 8 5.4 0.729 5 0.026 0 3.6 —6.0
6+ 0.733 4 0.008 7 1.2 0.735 4 0.035 7 4.8 +0.3
21# 0.519 3 0.009 1 1.7 0.465 0 0.022 6 4.9 —10.4
238 0.890 3 0.018 2 2.0 0.866 0 0.023 9 2.8 —2.7
25# 0.478 7 0.010 4 2.2 0.450 0 0.011 0 2.5 —6.0
1# 0.803 4 0.014 6 1.8 0.818 6 0.022 2 2.7 +1.9
84 1.227 5 0.020 0 1.6 1.199 5 0.019 9 1.7 —2.3
16 = 0.601 2 0.024 9 4.1 0.580 5 0.012 2 2.1 —3.4
22# 1.004 1 0.015 8 1.6 1.073 3 0.027 4 2.5 +6.9
31# 0.357 2 0.008 1 2.3 0.353 5 0.005 5 1.5 —1.0
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Table 5 Determination of potassium ion content and re-
covery in different samples by ion selective elec-
trode method
el BPais/ % nbRE/ % WEE/ % BR/ %
1# 0.803 4 0.195 3 1.002 0 101.7
84 1.227 5 0.353 6 1.588 0 101.9
16 # 0.601 2 0.580 8 1.153 0 95.0
224 1.004 1 0.800 3 1.778 0 96.7
31# 0.357 2 1.002 0 1.364 5 100.5

2001

1501

50r
or
s 7 6 5 4 3 22
JEE I e J3E %)
IgC

B3 478 TS et K e diimm X & W
Figure 3  Potential response curve of potassium ion se-
lective electrode to K' in lithium acetate

buffer solution for one week
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