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Distribution of °Po during smoking
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Abstract Background: Due to direct deposition on leaves or root uptake, the tobacco leaves may contain *'°Po in
significant concentration. There have been many surveys on the *'°Po activity concentration in cigarettes, yet few
researches on the distribution of '°Po during smoking. Purpose: The study aims to research the distribution of *'°Po
during smoking. Methods: **Po was used for chemical recovery calculation and *'°Po was measured by «
spectrometry using a passivated implanted planar silicon (PIPS) detector after chemical leaching and spontaneous on
silver disk. The ?'°Po of fresh tobacco, filter, post-smoking filter and cigarette ash were measured. The 2'°Po activity
concentration in smoke was determined on the basis of above data. Results: The 2'°Po activity concentration of the 7
types of cigarettes ranged from (28.13+1.75) mBq-g ' to (47.78+2.83) mBq-g ', and the average is 36.60 mBq-g .
On average, about 13.24% of total *'°Po was retained in the cigarette ash, about 14.39% of total ?'°Po was retained in
the filter. Conclusion: About 72.37% of *'°Po was transferred in the cigarette smoke, which may be deposited in the
lung tissues.
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20pg 35 138.4 d, 40 o BURMERLE, o B2k
BEE: 5.3 MeV, AW MHEBU R, 2P0 # %K
52 NS ) iR PR 22— & H AT B A s j R i
WS . BEA I AR S AN R ¥ 2 5122 (United
Nations Scientific Committee on the Effects of Atomic
Radiation, UN-SCEAR)R #5461, RARBURHEZ &
T i P IR S 7P B 7% 2% % ' OPo Tk, MR
AL AR T o A R W DA R R TR 11 T Ok
*Opo 1% BA B B 4, L b B BT I
ERCE T2 % NIy i N 3 v I S e
DA KA P RO L5 SECR RIS 2Po (57
EXEFMEBFRNC, AGCHIRE, S A 300 °C 1)
WP RCE AR, B H L 90%H9 *°Po HA T
R MH AR R REe FE p, iR AT
EF] 600-800 °C, MHHF A 2 1Po L IRNE
KRB FRMAFZ+, SHEZHEN R RS
Jei» 21OPo SrAE S S LA SR IR A AR 3 R4
P IEST S, 2P0 BITEkit) o SR B ) B A A N A2 5
A 1 R R 22— e AR R, 21OPo £
ARTEMHAR . JEME LS TN 55 b o FLrpo AR DL K
JEVE R 2P0 NS NARIRN, AU IS i
5 2%Po SUTRTE AR . WE AR RE S, %P0
FESEIK W DL PT3535 1 23 A 17 5000 it B
W AR 2 ' Po B AT ISR R o
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[) 308 2 (1) 2 A 175 O B SRR o AR S 35 T W ARt A
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1.1 HRWE

R M TIT 37 L ) SE2 FR e MR vt oK 2 AR 20
IR R R =R R k3% 7 RS2 KAk
552 FRTAER 0 R R, A it BB A M S 5 A [ )
W, — TR DU %S (e 2 Po (7
W, BEA A SCE T R 2 TR Y) 0.55g. T
— AL e T, TR K LA P i o 2 1Po
IR o

12 SEIGNEE

B B 7 v NP ORE 4R W #% (Passivated
Implanted Planar Silicon, PIPS){s Ff 3¢ [E #5557 A 7]

(Canberra) 8 # PIPS-7200 % o {43 & R 50, Rl
R 13%-25%, BeEHRLT 18 keV. FEZH|
AT AEFHREN 0.1 mg H) BT224S BUHL TR
Vo AREE B SIRAES T R SY-2 BIYb AR,
ZNCL-S-5D % ;S8 ReRE 1 1P 4% o

1.3 K5

5 F 3700 A MBS R (14 mol L) o Kk #h 7R
(12mol-L™"). #h#2(0.5 mol'L ™). m&ik. e A
HG0%) TURILIR. HRFEIIER(Q25%) LB
(=95%)55 .« RARe ik id B A B A AR 770 24 D 2 A
ali, KNEBETFK. *PPo brdEIREH, HEM AL
16 W) 3 56 H E 5K br dE 5 5 R BF 5T B (National
Institute of Standards and Technology, NIST).

1.4 S RHESEE

AR T BB AR EREWL . K. DEJE
W DL R F i e o R R 22 75 64 (80 °C)TtE
24h, MEFERHEIS]. FHRSPRREL L g 24 (LW
0 WL BT IRV . IEW ORI R, e
4 STIHFE R A R EAT IR R . B BT
FNEL 4 R 25 R LUK 4 52 R Ja e AT IR
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1) ERERNBEAR T, SefE A 0.2mL **Po
PR~ 10 mL AR FFBCE AR

2) B RMGBERAE 140 °C [ HL BV B in i
30 min, A#1 10 min, fFFERFAEIIA 3 mL 4
S E 100 °C A HL AR _En#k 10 min.

3) fERERAED 30min J5, iLUE, ARETIEW
Vo DEVE FE R B JFRFERE S BRI 10 mL 1)
WRIHREFRE 3 ho

4) BEELIR2), FFERAH 30 min J5, JE,
A IEW IR BB . K B UE VR T e AR I
110°C HIVIBHRAR &K EILT, N 1mL BEE
R, 1E 110 °C Mibish 28 R 2384 AWE 1.

5) A 2mL BFJERER, £ 110 °C Kb s
BREET, FEE K.

6) AN 50mL 0.5 mol-L™" fl£5HR . 3 i k%
Wit 2 g BURIER, %A% 3 min.

7) KR AT LAt g, TRk b
BESE, BB KT, e FE Bt
TEE L, NPT R AR LR ) 1+
®BE, R 95 °C BT 2.5h,

8) U A, HEBE T KM, TKLEFR
30 min, EEFKMYE, WABMARFRILY, B
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CERRW], FIRHLL 2OPo [ LLIE R VE E 2
(28.13+1.75)(47.78+2.83)mBqg ' , ¥ H K
36.60mBq-g s ARIEICTEA 7 B A A E 2
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T 2 £ 52(14.3940.90)—(27.91+1.65) mBq, HIE N
83 20.77 mBq. {EFFIRIEMIR: MRS S R JH A
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Table 1 Activity concentration of 2°Po in cigarette tobacco.

A 2 Po i
219pg in each cigarette / mBq

2196 / mBq-g !

LR £t H s Co/mg
Brand Nicotine / mg Tar / mg

A 10 0.8 12

B 8 0.8 10

C 5 0.4 6

D 10 1.0 11

E 8 0.8 9

F 11 1.2 11

G 11 1.0 11

28.82 (5.03%)
28.13 (6.22%)
36.77 (5.57%)
37.29 (6.86%)
41.49 (6.31%)
47.78 (5.92%)
35.92 (6.62%)

18.97 (5.03%)
14.39 (6.22%)
20.33 (5.57%)
20.86 (6.86%)
21.38 (6.31%)
27.91 (5.92%)
21.53 (6.62%)

E: S ROAMESRIOAHERE, k=2

Note: The uncertainty of measurement results in brackets, k=2.

22  HR&HPpopsE

WS FE P, O R R 58 m s ) 3B T LIS B
600-800 °C, K4 2'%Po &4 K HE N IS,
EHTES LR R4, SH S 'Po Wi
FEMAMR . VRS B AR K R 2P0 IO A, IE
B A AR ST S 08 AR I YR AT R T 7 A

R AR 2P0 (S . SERINE 2 Fion, 48
BT 7 R R 2P SR, S E N
MK 2P0 SESHTEMML Y *Po SEML
B, WEEEHEK T 2P0 LU 9.80%—15.90%,
184 13.24%.

®2 Mk ?PoEE
Table 2 Activity concentration of °Po in cigarette ash.

SRR S AR 2 1Po [ LA 2P0 & B/ L 2P0 B
Brand 21 in each cigarette ash / mBq 219p¢ in each cigarette ash/ *'°Po in tobacco / %
A 3.00 (8.67%) 15.90

B 1.41 (9.92%) 9.80

C 2.57 (9.73%) 12.64

D 2.72 (13.24%) 13.04

E 2.62 (7.63%) 12.25

F 3.89 (7.46%) 13.94

G 3.26 (9.20%) 15.14

E: BT HOAMESRIAHERE, k=2

Note: The uncertainty of measurement results in brackets, k=2.
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23 IEMET “Po WIHEEE

IRAE G J A e s (14 FH vl DA RO RE 2T
JS R B AR R A 2 R E R AT
VA JEMERT U A R A 20, BV A T
FEF IS 7 7 Pt A 0 25 3 DE s DL A 5 D
Fry 2P0 S, P IO RN A BEME 2 1Po [

#=3

M. SRR 3 Pon, HHTSEEE. HEE
Mirh 2P0 AR, JEMEW B VEE RS L
2.17-3.43mBq. 3 JEME 2P0 MR RS
22 b 210Po 85 B 1 ELAB R A 21OPo i B 1E e
FIELB, JEEIN 10.50%21.74%, ¥IME N 14.39%.

B P A E

Table 3 Activity concentration of #°Po in cigarette filter.

FEh B2 A S A DEE TSCUEMERT RS SRS *1OPo T ML PPo i
4R Each cigarette filter ~ Each cigarette Each cigarette Each cigarette filter/*'’Po in tobacco / %
Brand / mBq post-smoking filter /mBq  filter / mBq

A 0.18 (33.3%) 2.82 (12.1%) 2.64 13.91

B 0.11 (45.5%) 2.28 (9.6%) 2.17 15.08

C 0.23 (30.4%) 4.65 (10.5%) 442 21.74

D 0.48 (31.3%) 2.67 (8.6%) 2.19 10.50

E 0.18 (32.2%) 3.16 (8.5%) 2.98 13.94

F 0.27 (23.0%) 3.70 (7.6%) 3.43 12.29

G 0.20 (31.0%) 3.05 (8.2%) 2.85 13.24

E: 55N ESRIOAFERE, k=2

Note: The uncertainty of measurement results in brackets, k=2.

24  HRERIRES “Po BHER

BN ERBRE T 2P0 & RRERE. 7]
HeF 2P0 R H X S, R RN
H 200 [ i ARSI LL AR 2 Po () I 2%

K LA B i B AE D PR A A, B AR I 5
20po G, S5 RINE 4 PR, HERBREIHE h
20po I TG 65.62%76.46%, T34 72.37%
(¥ 21°Po S BIRBEIN 5 o

R4 MRIREF PoE

Table 4 Activity concentration of ?°Po in smoke.

SRR 3 F 2P0 i IS 2P0 F /ML 2 OPo B

Brand 1% in each cigarette smoke / mBq 21 in each cigarette smoke/*'°Po in tobacco / %
A 13.33 70.19

B 10.81 75.12

C 13.34 65.62

D 15.95 76.46

E 15.78 73.81

F 20.59 73.77

G 15.42 71.62

3 4EiE W22 H 3% 72.37%() 1OPo A4 HE S BIIRBEAN % H .

TR A 7 SRR T 7 o R R 2
MK, JEME 2Po &R, 7 R T Po
SERTEENE L 14.4-27.9 mBq. BT MERTEL 7
Pl SE R 2210 21OPo SR, AR, TR
AR 22 2P0 (A B LA R R A AR
M2 210Po A BN o 7 b 7 S R 2K 210Po
& EVO RN Y 1.41-3.89 mBq, 7 A i i g
W >1Po i BE BT N 2.17-4.42 mBq.

T o M EEEIX JFEE, AR
FErf 2P0 13 At L. S5 REW], RO,

ARSCARER SR B TR 2%Po BB 2K
RSO 7SRRI EdE .
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