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Analysis of Radioactivity Concentrations in Cigarette Smoke and Tobacco Risk
Assessment
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Abstract In this study, radioactivity quantitative analysis was performed on radon contained in cigarette, and the effective
dose was calculated using the result value to determine the amount of exposure caused by smoking. A total of 5 types
of cigarettes were sampled. Cigarette smoke was collected by using activated carbon, and tobacco were measured by ho-
mogenizing for quantitative analysis, For each sample, Bi-214 and Pb-214 were subjected to gamma nuclide analysis to
observe the uranium-based radioactive material contained in cigarette, and a measurement time of 30,000 seconds was set
for the sample based on the results of previous studies, As a result of measuring the radioactivity of tobacco, a max-
imum of 0.715 Bqg/kg was derived, and in the case of cigarette smoke measured using activated carbon, a maximum of
3.652 Bg/kg was derived. Using this measurement, the average effective dose to the lungs is 0,938 mSv/y, and it was
found that there is a possibility of receiving exposure up to 1.099 mSv/y depending on the type of tobacco. It was
found that the exposure dose due to cigarette occupies a large proportion of the annual effective dose limit for the gen-
eral public, Therefore, more diverse studies on radioactive substances in cigarette are needed, and measures to monitor
and reduce the incidental exposure to radon should be established,
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Table 1, High Purity Germanium detector Specification

Category Specification
Detector Model GC3018
Preamplifier Model iPA-SL10

Type STD P-type Coaxial Detector
Efficiency > 30%
Resolution <1.8 keV FWHM @ 1.33 MeV
Diameter 62 mm
Length/Thickness 40 mm
Window Thickness 1.5 mm
Window Material Aluminum
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Fig. 1. Process of securing tobacco smoke samples, activated carbon set-up(a),
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Fig. 2, Process of securing tobacco samples, tobacco separation(a)
S
7= AAstlarliel, o

Fragelater FA Al oA

Ao A AAsls ahEe] AR Al
= 0.755 28817

Ef fective Dose = M X C'X0.75 X H

preparation(c)
Az ARE FTE olgato] Bt
1 LS wfaste] Zuleli s mgA e 2
(agar) PEI= Z|F A|xsto] o] 574-87]Q Marinelli
| Erot 23 JaiSiTk(Rig, 2). ol AR 4L
B4 7Psak oo HYsialz)] Sigt sl o RA ¢
HEE
off el FFS Yot
i o}, Effective Dose
M @ 3 Fodehs wule] Aekkgly)
C: gl 1kg B WA ARREA HBg/kg)
0.75 : & Al A Wl == 719 ok (CRP AL, 75%)

Beaker]
F= WAbs S A Tle) Uk vt
O 1
AR T
J RO
H : AZA3RIZICRP AL, 3.5%10° Sv/Bq)

gst7] flsll oI5 &5t

7] S8 2 AT etk SRoAlE PARsol
Ao ===
=07 S|

| ol-N )
nd

Eq. ()

23, 7]¢el gk Iz FEAIHmSv/y)

A 9ok o)z AR i 3 efakRYE AHEIYC
e o B ehERn-222) 9] WAL
olaf) A4 E0l Bi—2149} Ph—2142 T4 X
S15ict, Rn-2220] 7% BIHAPIA01] wlzo] Z4o] v
sfi5lar, o] A€l Bi—214(609.31 keV, ¥WHF7]: 19,7
min) ¥ Pb—214(351,93 keV, HEZ17]: 26,86 min)= A%
T UR7IE A 2ol o] g B ol 1
LR T . 2
3. WALl thst SISHE B} I S Slsh gL gAS s= =8
Dbl T ST B 4] 19 e oaxmen W 271k MRS 27 AUT 5 wew ool )

WAA7|EHE 20219 Al443 Al5E 491



olA|

ol
£
)
o
Bl
1
N
ot
MN
o
ox
e

Table 2, Result of cigarette smoke and tobacco radioactivity measurement

. . Measurement (Ba/kg) MDA (Ba/kg)
CE’:;?:G Type \Aii'g)ht Po-214 B-214 Po-214 Bi-214
Activity SD Activity SD
Tobacco 0.985 0.523 0.050 0.598 0.060
A Cigarette Smoke 0.564 3.089 0.126 2,984 0.166
Tobacco 1.021 0.452 0.045 ( MDA - 0.356
s Cigarette Smoke 0.577 3.105 0.121 2.604 0.150
Tobacco 1.003 ( MDA - ({ MDA - 0.397 0.384
¢ Cigarette Smoke 0.571 3.652 0.129 3.337 0.166
Tobacco 1.005 0.479 0.048 0.715 0.001
P Cigarette Smoke 0.587 3.182 0.124 2,985 0.159
Tobacco 0.932 0.590 0.005 { MDA - 0.088
: Cigarette Smoke 0.583 2.420 0.113 2.269 0.145
Table 3, Effective dose evaluation results of tobacco and cigarette smoke (MmSv/y)
Cigarette name A B C D E
Tobacco 0.310 0.243 - 0.379 0.290
Cigarette smoke 0.918 0.944 1.099 0.984 0.743
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