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Quantifying the amount of seam glue in cigarette tobacco rod with a marker method
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Abstract: To accurately determine the amount of seam glue in cigarette tobacco rod, a method was developed
by using zinc chloride as a marker. The glue containing zinc chloride was applied on the rod seam which was
manufactured using routine technical parameters. The cut tobacco in tested cigarettes was removed, and the
content of zinc chloride in the remaining cigarette paper tube was determined by ICP-MS after microwave
digestion. The results showed that: 1) The detection limit of the method was 0.021 pg/L, the relative standard
deviations (RSDs) and recoveries were in the range of 0.85%-1.35% and 97.8%-103.4%, respectively. 2) The
RSD of determined glue amount was less than 2.0% at the zinc ion addition rate of 2.5-6.0 mg/g. 3) The
determined amount of seam glue agreed reasonably well with the design value of the glue amount by the online
control system. The method is suitable for accurately determining the amount of seam glue in cigarette tobacco
rod.
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Tab.1 Instrumental conditions of ICP-MS method
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Tab.2 Cation and anion residues in seam glue and empty cigarette paper tube without cut tobacco
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Tab.3 Limit of detection and repeatability of ICP-MS method (1n=6)

JLE LMY/ (pg L) ISR Er KB/ (ug-L) RSD/%
Zn 0~200 0.999 9 0.021 0.85~1.35
222 [EIJR o I I b, 4 A, R ALARIR AT o

B TR IR 12 40 B 10l A A AR e,
A B M 2 6 R 12 325 om B AR S

0.05.0.2 F10.5 pg i Zn bR UEE R, RGO IS
mL ¥ il R A1 1 mL o S Ak ST 3o v i,



851 51 ARZEH 55 AR C I E B AR 11 R At s

.67 -

ICP-MS XL S AR P Zn R4 T 8 , 25 R DL 4,
N 3 AR 4 v, A7 v B R H PR A K, AH
S A v I 22 (RSD) £ 0.85%~1.35% 22 [a] , #F 5 5

Fr B R TE 97.8%~103.4% 22 [6] , 2 B A J7 v 1
T ve RO E T, A B A
m bR B2

F4 ICP-MS 75 iERI R E R (n=3)
Tab.4 Recoveries of the standard of ICP-MS method (n=3)
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4.0 5.950 99.2 5.953 99.3 5.96 99.4
2.3 FRIEMRMERIEE 3.0% , R WA Ty 12 i B R LT
ST MR 1 o S 5] V5 0 R 2 0 %4 or
WZER R . 450 (B DRI R — BT = s
e PR AIB A 3 7 000 min %0 B BibRIZY) S &
W RN 0 AR I R R RsD B EY
SERE GRS I BRI I R E 2.5-6.0 mgrg 20 E 237
Bt , o 45 5 RSD < 2.0% (n=10) . [ M, 721 35 R,
K 17040 R 45 2.5-6.0 me/g 2 . i
24 BEEORARNEMNES M 723 45 67 8 9 1011 12

BEFAR L P OCRK BN 3.85 me/g BAHTE
158 3 il 25 MR i, 3 B T 18 T B S A
5 VI (0t B, 45 2R DL 50 T, AN TR e
KT AN R St e 0 7 {ELAYG RSD 4/ T

x5

0 R RRC IR (g g
E1 #FBOKPIRICYARRMEX BT ERIRICHRN
HRBIFM
Fig.1 Effects of marker addition rate in seam glue on
determined result in a single cigarette
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Tab.5 Designed and determined values of seam glue (n=6)
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KB iR (pg - ) SEHE RSD/%
1 2 3 4 5 6
1 1.7 1.60 1.71 1.66 1.61 1.68 1.68 1.66 2.6
2 2.0 1.97 2.00 1.98 1.96 2.01 1.94 1.98 1.2
3 2.5 2.39 2.35 2.50 2.41 243 2.39 2.41 2.1
4 3.5 3.37 3.33 341 3.37 3.36 3.45 3.37 1.2
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Tab.6 Glue amount determined by traditional method (n=6)

Ji 52 0 7 45 2R/ (mg - T-327)

S fE/(T3 -min') SEH RSD/%
1 2 3 4 5 6
1 5.0 2.123 2.208 2.145 2.251 2241 2.308 2213 3.1
2 6.0 2.306 2.289 2216 2.197 2.305 2.408 2287 33
3 6.5 3.125 3.089 2.998 3.067 3.257 3.198 3.122 3.0
4 7.0 2.684 2.598 2.718 2.834 2.807 2.684 2.721 3.2
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Tab.7 Result comparison between the marker method and traditional method (n=10)
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