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BEHTEE (LC/MS/MS) A L 725041k 2 fife S
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JEZ M Lz & 2 4, 1Q0S3 ($44#; REGULAR) , IQOS
ILUMA (TEREA), glo Hyper+ (KENT TRUE TOBACCO),
PloomS 2.0 (REGULAR), PloomX (RICH)® 4 #lf,C
I% PAH23 %57, glo hyper (KENT TRUE TOBACCO)
I% PAH24 Ry % & & L 7=, NOS(REGULAR) K O
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AREME L B D, F 7o, BT 20T, B,

INBGERE, 721E 23S X » TRATRNEENT 572
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< MBAKTZ X Z AICIRE T 5 & A TIFSE I
WCThHDH, T T, 77 IVNANT I RO Hik%E
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HT EEEME LT,

MR XX 2, EEIE D 11 80H, s E
(X210 $60F, AEHE- X2 (BR4F), MEAKT-1X -
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TR THRAT L FERBIIEENDLF—L - =
aF - —{biRFE - TSNAs DT &7 > 72, #K
BT TNBGEE L, SRR IED 2 FEAEAE

LTCW5, 1 DIFfEIEZ & B E I A L
WUEST D247 AXAT) ERETIZZNDT
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Table 1 Concentrations of chemical compounds detected in the sidestream smoke of HTPs using Tenax GR cartridge,
CFP, fishtale and impinger (ug/stick) (n=3). n.d. means not determined.

Fresco Menthol

True Tobacco

ua/stick cartridge filter fishtale impinger total cartridge filter fishtale impinger total
Furans
Furfural 6.2%1.1 0.015£0.0064 0.015:0.012  0.018 +0.015 6.3%1.1 52:0.28 nd. 0.013 £ 0.0024 nd. 531028
Furfuryl Alcohol 10£2.0 nd. nd. 0.013£0.012 10£2.0 841038 nd. 0.019£0.021 nd. 851:0.38
2(5H)-furanone 0.19+0.036 nd. nd. nd. 0.19+0.036 0.13+0.0088 nd. nd. nd. 0.14 +0.0083
5-methylifurfural 21+047 0.066 +0.021 nd. nd. 22+048 18+0.11 0.067 +0.024 nd. nd. 1.9+0.086
Pyridines
Pyridine 0.72:0.21 nd. nd. nd. 0.73:0.21 0.4 £0.042 nd. nd. nd. 0.45 £ 0.043
2,6-Dimethylpyridine nd. nd. nd. nd. 0.010+0.0053 nd. nd. nd. nd. nd.
2,5-Dimethylpyrazine 0.063 +0.017 nd. nd. nd. 0.077 £0.015 0.029+0.011 nd. nd. nd. 0.042+0.014
2-Ethenylpyridine nd. nd. nd. nd. 0.010+0.0053 nd. nd. nd. nd. nd.
3-Ethylpyridine nd. nd. nd. nd. nd. nd. nd. nd. nd. nd.
4-Ethenylpyridine 044:0.069  0.10+0.043  0.037 +0.016 nd. 0.59£0.10 0.37:0.026  0.080£0.016 0.054%0.012 nd. 0.51£0.030
3-Ethenylpyridine nd. nd. nd. nd. 0.018 £0.0028 nd. nd. nd. nd. 0.012£0.0012
2,3,5-Trimethylpyrazine nd. nd. nd. nd. 0.019 £ 0.0071 nd. nd. nd. nd. 0.016 £ 0.0046
Additives
Benzyl Alcohol 0.95+0.22 0.33+0.052  0.010 +0.0069 nd. 13+0.27 0.038+0.028  0.035 +0.021 nd. 0.025+0.0072  0.10+0.033
Linalol 0.010 £ 0.0087 nd. nd. nd. 0.021£0.010 nd. nd. nd. nd. 0.012 £ 0.0053
Menthol 130+ 19 13£2.8 0.03110.014 0.65 £ 0.58 150 £ 21 33212 0.61:0.034  0.014£0.018 13£0.29 5315
4-Ethyl guaiacol nd. nd. nd. nd. nd. nd. nd. nd. nd. nd.
Eugenol nd. nd. nd. 0.017£0.011  0.033+0.021 nd. 0.012 £ 0.0081 nd. 0.013£0.0031 0.041 +0.0064
Others
Nicotine (mg/stick) 048 £0.079 56+ 12 3.0 £0.065 nd. 6012 0.19£0.29 35432 294045 nd. 39437
Freeze Menthol Fluorescent Citrus

cartridge filter fishtale impinger total cartridge filter fishtale impinger total
Furans
Furfural 43067 nd. 0.0180.011 nd. 43£067 61£15 0.021+0.0051 0.035+0.0072 0.012+0.00085  6.1%15
Furfuryl Alcohol 80+1.0 nd. nd. nd. 80+1.0 1130 0035+0.038 0.014+0.0028 0.010+0.0029 1130
2(5H)-furanone 0.15+0.021 nd. nd. nd. 0.15+0.022 0.18 +0.053 nd. nd. nd. 0.18 £ 0.053
5-methylifurfural 15£0.22 0.045 + 0.0067 nd. nd. 16021 231066 0.053 + 0.0089 nd. nd. 241067
Pyridines
Pyridine 0.42 £ 0.059 nd. nd. nd. 0.42 £ 0.056 0.67 £0.20 nd. nd. nd. 0.67 £0.20
2,6-Dimethylpyridine nd. nd. nd. nd. 0.010 +0.0025 nd. nd. nd. nd. 0.015 + 0.0046
2,5-Dimethylpyrazine 0.049+0.012 nd. nd. nd. 0.071+0.011 0.034 +0.021 nd. nd. nd. 0.050 +0.024
2-Ethenylpyridine nd. nd. nd. nd. nd. nd. nd. nd. nd. nd.
3-Ethylpyridine nd. nd. nd. nd. nd. nd. nd. nd. nd. nd.
4-Ethenylpyridine 0.39:£0.064 0.075+0.0051  0.044 +0.020 nd. 0.51£0.049 040:0.076  0.079+0.0091 0.052%0.016 nd. 0.54 £ 0.079
3-Ethenylpyridine nd. nd. nd. nd. 0.014 £ 0.0057 nd. nd. nd. nd. 0.014 £ 0.0054
2,3,5-Trimethylpyrazine nd. nd. nd. nd. 0.017 +0.0028 nd. nd. nd. nd. 0.011+0.0025
Additives
Benzyl Alcohol nd. 0.019:0.016  0.020%0.015 nd. 0.054 £ 0.030 0.014:0.019 0.034+0.0051 0.017+0.018 0.023%0.0054 0.090 +0.029
Linalol nd. nd. nd. nd. 0.014 £0.0018 0.041£0.045 nd. nd. nd. 0.054 £ 0.054
Menthol 100 + 20 9.7+ 061 0.051£0.016 0.42£0.22 110+ 20 100+ 19 721042 0.071£0.073 12£0.13 110+ 19
4-Ethyl guaiacol nd. nd. nd. nd. nd. nd. nd. nd. nd. nd.
Eugenol nd. nd. nd. nd. 0.026 +0.0049 0.013+0.014 nd. nd. nd. 0.034 £0.016
Others
Nicotine (mg/stick) 0.25 £ 0.043 27+29 25:0.38 nd. 30+33 17£0.33 40£92 231032 nd. 44+98

Tropical Swirl True Berry Boost

cartridge filter fishtale impinger total cartridge filter fishtale impinger total
Furans
Furfural 431062 0.014+0.011 nd. 0.010 +0.0028 441062 41070 nd. nd. nd. 411070
Furfuryl Alcohol 92:1.0 0.010+0.0038  0.011+0.015 nd. 93+1.0 8.0+0.69 nd. nd. 0.013£0.0046  8.0+0.69
2(5H)-furanone 0.14£0.014 nd. nd. nd. 0.14£0.015 0.14£0.017 nd. nd. nd. 0.14£0.017
5-methylfurfural 17£0.18 0.054 £0.014 nd. nd. 17£0.18 12£0.23 0.049 £ 0.020 nd. nd. 13£0.25
Pyridines
Pyridine 0.44+0.073 nd. nd. nd. 0.44+0.073 0.44 £0.044 nd. nd. nd. 0.45 £ 0.040
2,6-Dimethylpyridine nd. nd. nd. nd. nd. nd. nd. nd. nd. 0.010+0.0013
2,5-Dimethylpyrazine 0.023 +0.0071 nd. nd. nd. 0.037 +0.011 0.053+0.010 nd. nd. nd. 0.059+0.014
2-Ethenylpyridine nd. nd. nd. nd. nd. nd. nd. nd. nd. nd.
3-Ethylpyridine nd. nd. nd. nd. nd. nd. nd. nd. nd. nd.
4-Ethenylpyridine 0.36+£0.040  0.096+0.0040 0.062+0.011 nd. 0.52 £ 0.038 0370026  0.10£0.0079 0.052+0.0074 nd. 0.52 £ 0.027
3-Ethenylpyridine nd. nd. nd. nd. 0.011 +0.0092 nd. nd. nd. nd. 0.018 +0.0041
2,3,5-Trimethylpyrazine nd. nd. nd. nd. 0.013 +0.0071 nd. nd. nd. nd. 0.010 + 0.0035
Additives
Benzyl Alcohol 0.041£0.011  0.071+0.014  0.026 +0.012 nd. 0.14£0.034 0.18:£0.055  0.064 +0.0095 0.012+0.0064 0.023+0.016  0.28+0.053
Linalol nd. nd. nd. nd. 0.017 £0.0043 0.015 £ 0.0036 nd. nd. nd. 0.028 £ 0.0042
Menthol 74£34 69+14 0.034 +0.0078 0.94 +0.47 81+34 86+7.7 8.9+0.66 0.048 +0.044 11£044 97+76
4-Ethyl guaiacol nd. nd. nd. nd. nd. nd. nd. nd. nd. nd.
Eugenol nd. nd. nd. nd. 0.021+0.016 nd. 0.014 £ 0.022 nd. nd. 0.031£0.025
Others
Nicotine (mg/stick) 12£0.38 3545 212072 0.010 £0.0072 3949 nd. 18£55 17£039  0.011%0.0034 20£59
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Fig. 1-A MIEAX X NAERER DA /> 7 % — MEE.

B]CA sMIC =EIC oOPIC m=mPHI

Fig. 1-B MNEAX X NAEREHD AV 7 3 — b DREK. (FIEZHABRT v 7 8#4F A: true
menthol, B: true berry boost, C: brilliant berry, D: menthol purple, E: menthol yellow, F: menthol green,
G: regular, H: menthol, I: purple menthol, J: regular (TEREA), K: menthol (TEREA), L: tropical (TEREA),
M: yellow menthol, N: tropical menthol, 3R4F: E#7-1£ = (#&E/-I1£2) )
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JEA G5 A T B R A S A B

(TEER G AL - W BRI A T5 IR X SR S T JE S 58)
(Fe&) S HmF e &

BT T Z B D FREICE £ D ZETFEBRALKFE X/ Do

gmtgEE KW OB KRR

e E

TEPERRFTE (ROS) ZAERK L, ML A N L AZBIEE 2T LA ERRILKFEF 7 V8 (PAHQ) %
BlERRE L, MAXTIEZ 6 MEOE 71X 2 3 MO EMEICE TN D SBREFIERILKET /v
i (PAHQ) #[AE - E&EL, MBI LT 52 LA HME Lic, FERMEICOWT, HENBE
EEAANTTZ ANV E—ITHEL, Y7ue A X T L72%, PAHQ ZiEL+ R AT L UL
(TMS) FHEMRILL TR~ N7 T 7207 NEEGHTE (GC-MS/MS) THIE L7z, 721X
CRORETIT Z ERER O b2 < T 21 ffHO PAHQ Z/E&R L, 721X 20613 27~29 FifH
EERBETE, WTNOIZZIZBWTEH 1~3 8 PAHQ WA L7 <, M &Rk X 7213 2 1
THMRIL T\, B2 2 EFEF o PAHQ LY, & ToOMBANX X Z /G ci&-IEz o
3%LLTFTH Y, EFMMICEIT D PAHQ OAERITIE, BREE - MEVEENHELS S LW, B2
G IS X BB AR OB PAHQ IRENS EH L TR Y, EHITIEIC L - TITHkE-

X2 ERRRE, HDOWIEENEZEZ D PAHQ 2 W AT 5 AIREMED R S 4172,

A. BFREW

721 ZIEIZIEAY 5,300 FREEOALSEME NG £
THY, 205 LHEFEWEITKN 250 HEMU -, %
BRI EMERALAKFE (PAH) 21X L LT RN A
PEWVELITA 70 FEEELL BAFAE L TV 5, 4R, 20
1 TH PAH DORRLFHFEARTH S PAH F/
(PAHQ) N{EH Z#E®H T 5, PAHQ X, AAW
TL Ry 7 A% A 7 %4 L CtRY I fe{kiE
TG ER Z L, {EMERRFETE (ROS) Z i@ R E A
L, BELA NV RAZFHFERT DL LD, FFRERE

BB BRAR B & OREDER S LTV D, FTz,

W 2 A L CHREE S 7= PAHQ 1E, & hOAERK
TR# SN TRPIARHD RS TS Z
EDBHLMNZR > TS, (T, MUYEIZEE L
7-PAHQIRFIZ L > TSN DHMILA F LRI
XA EORGLIEETH Y, HIXTEHO
PAHQ BIEZM25 Z 1%, MEIZ L DB ED

RN LB TH D, T8, AAREN TR
XZREFTILIREAHITE R LTS, T,
MBXTIXZEICEENDHEDEOED 90%
PLEWA LIz W ERE X ZITHEHRT
5V %y FOERLSPEMBINDE L THERS
NA7a b Ly 7Y a— Lot Vel v
THHZENLEEY A7 BPERWAREER S 5
EEINDTDTHD, LLERL, ®iEIN
BEWEIIRONT-MEDOHTHY, ZOMmOfH
EWEIZET 2 MEIIRIED R, £ TR
T, FRE IS E ENHIRAOEEWED
gz B & LT, BARENTIHRIESN TS
AXTTZOHRTHEBEL TWAEFZIXTZO
EHEICE £ D PAHQ DERE{T- 7=,

B. WFFEHIE
1. ER7IXZ 88




T Z

ENTIREZSNTWDLIMBAXTITZTH D
IQOS3 (R: REGULAR, F: TROPICALMENTHOL),
IQOS ILUMA (R: TEREA REGULAR, F: TEREA
PURPLE MENTHOL), glo (R: KENT bright tobacco,
F:neo BOOST BERRY), glo hyper® (R: KENT TRUE
TOBACCO, F: KENT TRUE BERRY), PloomS (R:
MEVIUS REGULAR, F: CAMEL APPLE FLAVOR) ,
PloomX (R: MEVIUS RICH, F: CAMEL MUSCAT
GREEN) O EFEZHEMSRLE L R V¥
T—HAT, F: TL—R—=H A7),

#7212 1%, LOST VAPE THELEMA QUEST
200W KIT, Vaptio X-Hubble, INNOKIN Coolfire
ULTRA @ 3 iz EdSR e L, T4 54
S ¥ % VY % v FIiL CUSTERD MONSTER
VANILLA (MONSTER VAPE LABS)% 4T D7
IR CHER L, $£72, #EIEZ o
ZTdHD 3RAF KN CM8 D N % Lot 62 &
L7z,

2. 2iXZ EREOFEHE D5
7 AE Z B R

X ERME ORI, BENELE (1X20,
Borgwaldt KC GmbH) % W TR/ IXZ KO
BT IX Z IOV TR HCL 3%, 37295 Health
Canada Intense protocol T-115 (1,2) (Z¥#E#LL THT
W, —RICoE 2 BT 55 mL W5, 30 B
IC—REHE T, EF72IETICOVTIE, CORESTA
Recommended Method No. 81 7% (CRMS81) DfftE
JHEICHERL Uil L 72, CRMB1HEIZ X D4R T
(X, WER 80 mL, WOIHRHING 30 ¥, WRJERFH 3 7
& LT, X EfED oK T IRYWE (total
particle matter ; TPM) & Cambridge filter pad (CFP,
¢ 44 mm, Borgwaldt KC GmbH) _LIZHH%E L, INZL
AT TEIBITHE, AT 1 v 7 3KSDE
AL L, 1 3B Le, X2 oMk
X7 4 V& —1 KIZoX 10 puff 294 L, 7 50
oy % iR Lo, fiROARICITaA 1o
BT N ZANDOWEFED A T F 2 A3ATH

RN Tz,

PAHQ D43HF
ATALER

BT 4N E—HBHZHONWT, FhFNY 7 o
AZ AT K HBERME TR o 72, HERIC
DMSO A iU 724 TRUERRME L, #Eat L
7ot%, AL THhoOREEZREE LT,
PR LT D 5%HC % & Tefidfll NaCl &R TR
-t U ORI U7, BREIRMI, #Sn L T
A LA b= JLDOAFFE T T TMS {b K 3K
(BSA+TMCS+TMSI  (3:2:3)] %12 T 80°C, 30
ST o T2, FHEMR b, ~F e KEMNA
THIH L CHA LN A~FH U EZFLE L TF
B 200 p LICHE L THRIKE L7z (),

[\ %= e

IR B RSy

BRES 1 DOXUYFX 7 v (BQ) HEEHT 39
D PAHQ ZHIERG & Lz, BRRIZIE, 1.4-
benzoquinone (BQ) , 2-methyl-1,4-benzoquinone
(MBQ), dimethylbenzoquinone (DMBQ) 2 #& ,
tetramethylbenzoquinone (TMBQ), 2-tert-butyl- 1,4-
(2-tb-BQ) ,  2,5-di-tert-butyl-1,4-
benzoquinone (2,5-Dtb-BQ), naphthoquinone (NQ) 2
i, (MNQ) ,
acenaphthoquinone (AceNQ), phenanthrenequinone

(PQ) 3 f#, anthraquinone (AQ)2 f#, 2-methyl-9,10-

benzoquinone

2-methyl-1,4-naphthoquinone

anthraquinone  (2-MAQ) , 2,3-dimethyl-9,10-
anthraquinone (2,3-DMAQ) , aceanthraquinone
(AceAQ), fluoranthene-2,3-quinone (Frt-2,3-Q),

chrysenequinone (CQ) 3 ##, benzo[c]phenanthrene
quinone (BcP-Q) 2 f#, 7,12-benzanthraquinone (7,12-
BAQ) , 5,12-naphthacenequinone (5,12-NapQ) ,

pyrenequinone (PyrQ) 3 f#, Dibenzo[a,/] anthracene-
5,6-quinone (DBahA-5,6-Q), benzo[a] pyrenequinone
(BaP-Q) 7 i, benzo[e]pyrene-4,5- quinone (BeP-4,5-
Q), Dibenzo [a,j]anthracene-7,14- quinone (DBajA-

7,14-Q)DF 39 Fli & k5 L L= (3),



GC/MS/MS 41t

Thermo Fisher Scientific 1% GC-MS/MS  (TSQ
Quantum GC) ¥ A7 A& MW, 77 Al DB-
5MS (30m X 0.25mmi.d., 025 um,J&W) %
L, 50-310C  (25°C/min, 7 43[R DH.
B7a 77 NTHT LT-, ZOMo GC &iFi%

HEADRE 250C, A7V v L AE—FR, FA
w1 pL & U7k, MSEME, EIE— R, /14
JRIEE 300°C, A > #Z —7 = — A{EJE 280°C & L,

AFALBEEZ 70 eV & LTz, B, [MI'A A
/%7Jﬁ~ﬁ—4ﬁ/kbfﬁ%ﬁg®%w
Tagy A A2 EHOTEEREGE =4
> 7 (SRM) E— RTHIELZ 3),

C. BREVEE

1. PAHQ O EEMEDHEFR

AL Z ROV 721X IMW¢HWQ@
ERDATRE TH 2 2R T D720, MK 1X
Z TIX IQOS & Ay, 721X Z TiX THELEMA
QUEST & AV, EyilE D TPM fliHa I BEFN
EOEMEYE 2 I L CEESCRE 25119 5
NYF—a VRBEITo 70, METZIEZ EODY
BFRIZZOEREIOREBENZTITO
PAHQ O E &M Z MR L7-fER, BB X OHM
EEHNTHOVT 100+25%DEE RS HA, RSD E
t 25%LL N & BRAFRISEA/D Z LN TETZ, LA
kX @/\[EI{E'J/E LB oEREICE E
1% PAHQ O ERMENMEFIEDH DT — 2 Th D
L AR f%to

2. MBXTTZ EFRES PAHQ DER & HE

IR E = R B b %< T 21 FEE
@ PAHQ Z [FlE L, MEAT=1E Z TP O fa iR
FEIE, 59 1.0~93 ng/puff ThH-7= (K1), —7,
%%ti*iﬁﬁ¢@lmmgﬁﬁﬁi3mm~
7,300 ng/puff TH Y, MEARIZ (IR TEL
<W%ET%OKOMﬁKti_@7A4x%T
1%, 1Q0S3>1QOS ILUMA > glo Hyper ©
> glo > Ploom S DI T PAHQ DRIEIE N <,

>Ploom X

ZOBMIELV X2 T AT T L= R F A
TTCRILTChoTz, £, AT 4w 75847 (7
) [ZoWnWTliigT 5 &, 1Q0S
ILUMA & glo iZBWTC, BIRDAT 4 v I XA
TRI2EDOREENH T2, TOMDT /A A
T, REETZEALBE SN o, ZO
FERDD, PAHQ DRI AT v 7 H A T DiE
W (T L= N—DFH) IRESEELRNESE
Z BTz,

FINBART X Z O FWE D@ L TEIC 1~
3 BROBRED 720y PAHQ 23 &4, BQ N
FHACD 98% LA L& e, DI 2, 3 RO PAHQ
MEDTWe, Fiz, REITIRVY 4 22D PAHQ
LR sz, — T, S RULEOR¥ER
% PAHQ IR Sz o 72, MK & #E D
EWCIERXT NA ZARRAT 4 v 7 XA T DiE

2 BT, &TOIEZ TR
E & A ERIBROMER Z R LTz, BQ FHLSL CIxAs
(2 3 BRD 9,10-anthraquinone (9,10-AQ) & %D A F
R (MAQ, DMAQ) A e Tt &7,
9,10-AQ DEULEMTHH TV N T UIE, 9 F
L 10 frp7 v T 4 TEFBENEL, mofr
EL LBl nweEExH25, ERETE
72 PAHQ O HIZIIIEVERR F M 2 A il 5 RE /) 72
PAHQ T& % 1,2-naphthoquinone (1,2-NQ) <> 9,10-
phenanthrenequinone (9,10-PQ) & & £ 41 T\ 7=
(OB

MR T 1E 2Tkt 2 BT 1E 28 PAHQ 0
%ahowf,ﬁ%ti_®me@E%lm%
ELTHRMLIEEZA, T RTOMEAXITZIC
BT PAHQ BEIFHETZIL ZIZXH LT 3% T
Elpolz, Fiz, MBIz EmEIZZICk
T, BREE - INEMETE & PAHQ JEFE & O RICHEBY
WEER SN, ThoDZ EnG, T2IEZ OBREE -
INEGEEE O EFAfE - T PAHQIRENMEINT 5 =
EN ol

L —N—=D

3. BF T Z ERES PAHQ DIREE & KHAR
THELEMA QUEST & X-Hubble @ E 25 29



FEFE D PAHQ 23 S 41, Coolfire ULTRA @ it
J% 755 1% THELEAM QUEST & X-Hubble 7> & #i

SN 7z BeP-4,5-Q & DB[a,h]A-5,6-Q & [R< 27 fft
HEAMmH I s, BT ®MaETO
(r A A ES S SRR ST T%é EDR ot T

W, 3 EEOBBFZIZZICBWCHELY v K
EHERLEZLDERT I EERALND, £,
fift FRIEIEU AL 5 B RO ZS B ST, i A
DY IRNRFIE T 1~3 BBD PAHQ 23 S 7z
—J5C, HAEKSIHEMT HIZoNT 4, 5 RO
PAHQ L SN b Koo 7z,

R S 724 PAHQ RE % &3 L7- PAHQ #&
1%, THELEMA QUEST T 6.7 (1 B H) ~419
(32 [81H) ng/puff, X-Hubble T 8.3 (8 [A1H) ~299
(49 [A1 H ) ng/puff, Coolfire ULTRA T 13.9 (3 [F]H)
~mu%[@n@mﬁ®%l?%otonz’ﬁ
FE%L 1 [E45 (10 puff) (281F 5 PAHQ #RiEE D
Eahz 3, WE L2 TOBEFZIXZIICBNT,
il FH [E15 O HE I AEV Y PAHQ #2718 FE AN N4 5 1
25V, HERL S PAHQ MR L ORI r >
0.5 DFEREANBIZE STz,

2 PAHQ J2JE % 100% & L7-HF D4 PAHQ HHLAk
\ZOWT, B W OENME AR O
MBS, 2TOETIE T8 - AR
IZF T BQ#H (BQ, MBQ, DMBQ, TMBQ) #*
KR D 80% LA % (s, BQ FLIANTITFR Y DFl
H% 1,2-NQ X°9,10-AQ 72 & 2~3 B2 PAHQ 735
DTN &b, BRI OERETIE 1~
3ERDOADER PAHQ 2MVER LT W Z EAVRIRE
0o Fiz, 3 EEATCOETFIZZITBWT 1,2-
NQ *° 2,5-DMBQ 7¢ Efft FH[EIEL DI AR
EIG WA 5 PAHQ NFIEL, &5 4
~5 B PAHQ OFEHEIG BN L7, KT, &M
(R EIA 23S HE0 L 72 1,2-NQ X ROS FEARED &
WPAHQ THAZ b TS (4), LLEX
0, AR XD PAHQ Mk EE) L, fEEEY
x&ﬁ%<ﬁéﬂ%ﬁﬁﬁwéhto

HEZAT>TRTOEFILZICBNT, EH
[ 1 [B1H 2> 5 PAHQ 23R S vz, 721X

DaAMZiEay bUMERT R TEY, &
FFLZUFy REaf L ~LRMICHEBL, =
T Y VERERET D EE AR, — 5T, =
v b ATBEEMENMES, AL TVE NI X
SAHY, 2ty b ORI BV T
9% LLERELE—RATHLTEDTHS (5), &
r—2A1% 180°C & W HRIR TOESGHRIZ L > T
BRRICIRE D CH D [F¥—1 #E6)L,
3[50CLL Rt F v —0b_X B MLT
v, TR LVYy, T NTRUED PAH AL
Lizt#HESnTWad (7,8), - T, PAH 1T
300CLL E TR —ADENMEIZ L0 AT D
EEZHID, A TITE 7213 2 OWRERNE
24T T2 23, Uchiyama 513V v RE&db
SELHITHLT bvAF—IRELHEL, 70
W OB i B 235K 250°CLL Rl B L7
LHRELTVD (9, AEEH LIEEFZIXZ 0
BIEEIZOOW & 150 W TH D Z &0 bigEinE
1% 250°CEL RICE#ET 2% & PREN, ZIUFIEF
IZE V'L o—2005 PAH 2MERKT 2IEE 2T
W, UEDZ D, ay L‘/EPODJZ/I/D~;<0)
BN A BIEE L2 E 7212212815 PAH
DIEIRDO—>ThH D EFE 2 b, ARk L7 PAH
DSNBAEE IR L S 7= 2 LI X Y PAHQ 2V 172
FZxT ey R Shc LRSS,

4. BF X 0EBRERICL 2E
ASEORE TIXEFZIXZORA T F U A%
1TH720 2 & ZHIHRIZ 10 puff/[al 2 50 [F]HEE A
THRMEDO G & 3HEHEOBFT-IEZ OELZIT-
7o HEHT D8, WL, %@ﬁﬁ&gkw
STBRIE T A —H — [ TE L TIX ZEHEIC
S TR D720, SEIOERPLT L HE 721X
ZEHE ~DPAHQIREE ERRIZ Y CTIXE D LIFE
Z 720, LavL, Tillery 51 2018~2020 4238317
% 60 4 DEA AL AERFE OB EREZRAL,
EATIXZHEAEILT—H Y720 80 puff 73 & WA
LTEY, AT 2 BRI 1 ETH-o 7
ZEERELTND (10), A NAKHEITHTIC



2 M H 80 puff 0 & BT 721X 2 THRAT D LR
LTS, 2T 120puff 2 AT 5 Z LI
Y, R CHERMERAORLRE LTHELE
500 puff # K& < B TW5D, 51, TR
HEIEICEWRWEX 2RO LEHEL %
<, ARWERPUE & SV MBS K0 SRR R KK
REZAENRT L R ZEHT 25 Ab8mL
TWo, bz &b, EEOETFIZZOM
HicBW\WTt, a1 Loz k- TPAHQ A&
REDOHEMBEZ > TWnDH EE LR, BICX
S TIX= 7 1 Y L O PAHQ I 184 [E OfE Az
VEHcd 5 ATREMED D D, E 72, AWFIECTHEIE LT
3HEHEOBETIEZICET S, FHREKI DR
FHREEZ X 3 1R, AWFZEIC IS T 2058 A vE
HBET-IXZ GRAF) OHIEME & i L7255, 3
A TOBEBTZIETICHWNT, HEHEM 50 =
& 72 DN PAHQ D RAFHREEEMN 3RAF — ARy D E
JfEH PAHQ IRE 2 K& B x T\, 721X
TIFHCER I Z L L TR EWE &N T
DL INTWDD, R B 2 & & v
STFERTIEIC L > UIREILZ L REREE, b
HWNEZENEBZ D PAHQ W A3 5 AlHEME D VR
2 Xz,

D. i

AT 1E 2 R OB 7213 = B+ o PAHQ
AT LIcE 24, b2 < T 21 fifHD PAHQ
ERMHT 5 Z LT E L7z, PAHQ O#EKIZ AT
S T HEATOEN (T L — =D ) [T
H, 1~3 B PAHQ 23 ERL Lod W\ 2 & VR S
MNlce MBI IT Z FWRE R o PAHQ IREZIE, &
TOMAXTNL TR THETIZZ D 3%LLFT
bol, MARXIIXTZ WL ITHETIXTZ LD b
PAHQ #AER LIZ< WEB X i, PAHQ IR
EPRBE - INBNREE & ORICAHBR B S hie 2 &
26, PAHQ OAERITIE, PREE « INEMEE N
B L CWD Z AR NT,

BIE L7z 3T RN CE X O FREICE
F D PAHQ DFRIE L ERIZAKIIL, KT 29

FEFEO PAHQ 23 S47=, PAHQ DfikiT BQ
BN KI5, 501X 2~3 & PAHQ Th -
7oy, B 123 Z ORI DIV 4~5 B
PAHQ H it &7z, Bt &I E 77213 2
MCETH-7-Z Enn, BEOE IR
AR E L e B oD, MELEET
DELTEZITBNT, BRIz o AR E
PAHQ #AJREE & ORICFBIME S BIZR S, R
B OBEIMAfENPAHQIRED A5 Z L 3R
ST, BFILZAERERNT LI Taqn
R DOTIZHA - 135 LI BEoi T n, 4
MO PAHQ AR EDHIMA S| &SI LIzt &2 5
N5,
ARAFFENTHT T 1L T RS BT H PAHQIC
HHL, 7L—"—f Lk I & 2D AR
BADEBEWPALDC LD TORETH Y,
X - o IC X > T PAHQ IZHEFE 4 % A RE
PEZFRSRIE LT D, AR CHE LTl
BRI IE Z OERBOMHICERT LD &
MrEEn 5.

E. 2% 3R
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Table 1 Mercury concentration in cigarette mainstream smoke

specimen Filling Temp. Measured Hg concentration SD RSD transfer rate  Conc. Ratio
P type setting temp.(°C) (ng/cig) (ng/cig) %) %) L/H
A 1 peace - 142 5.3 1.1 20.6 46.5 -
L 233 45 0.3 6.8 394
B 1 peace 1.13
H 264 4.0 0.5 13.1 34.9
L 310 29 1.5 52.7 25.0
C 1 peace 1.31
H 317 2.2 1.3 59.9 19.1
b 1 L 199 1.6 0.6 38.2 13.7 191
peace H 220 13 0.3 23.9 11.4 !
L 169 0.7 0.0 0.9 21.9
E 0.2¢g 0.34
H 218 1.9 0.2 8.7 62.0
L (160°C) 146 1.1 0.2 17.9 34.3
F 0.2¢g o 0.22
H (240°C) 223 3.3 0.6 17.1 107.3
L (199°C) 190 2.8 0.3 9.0 91.6
G 0.2g o 1.47
H (216°C) 203 1.8 0.1 55 59.4
30.0
25.0
o
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£
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Fig. 3 The relationship between mercury emission and heated temperature



Table 2 Heavy metals concentration in the mainstream smoke from heated tobacco smoking with standard

cigarette (3R4F)
Mainstream (ng/cig) Tobacco leaf (ng/cig) Ratio Mainstream (ng/cig)
3R4F 3R4F* (Mainstream/Tobacco Leaf) 3R4F**
Be <0.5 102 - <0.01
Cr 20+1.2 1,110 £10 0.0018 114 +2.52
Mn 3.1+1.3 127,000 +9,280 0.000024 4.51+2.11
As 4.0+0.6 220 +£30 0.018 6.94 £0.46
Cd 31.7+5.7 820 +40 0.039 103 £3.50
Hg 22~46 11.4 £0.62 11.4 £0.62 2.2~46

*:Inaba et al. 2023
*OEEBIXZE L TEREFEARE, Inaba et al. 2023
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Table 1. Analysis conditions
Items Contents
Scheme SIMPLE
Turbulence model Standard k- model
Meshes Approximately 1,300,000
Calculation time 60s ( Lcycle)
CO; emission [ppm] Non-smoking | 40,000
(Mainstream smoke) Heated tobacco | 42,000
CO; emission [ppm] 1,100
(Sidestream smoke) ’
Nicotine emission [mg/stick] 1640
(Mainstream smoke) )
Nicotine emission [mg/stick] 0056
(sidestream smoke) )
Exhalation 32
Temperature [°C] Indoor air 24
Heated tobacco | 47
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L=aF UM e b TR, ZHMEE X T
T Do BYERHE T HO—RFIZ I EFSIRICHES
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TV DB BT 2 CORE & =aF
REDOBRBEAZTRT, CO, ==F &b

NIZHBEC X5 AEWEOBIRELH 60T L
Too WARREEIZIE, AMFEITHE LT ftrET v %
b, MBKH AN FEHOENRESY T (L
ARNT 7, BEKERE) 2B HEEEDR
BEBLTITROFEN, =T H—T L OFER LI
Lo THFTT 5 TE (Figure 18 /) TH 5,

W< 72 % & BREE OB IRES I LT, £,

WHO 4 RZ7A 2L bH=aF 2 10 pg/m® &%
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2.5 MIBREDFENEZIT 5, WUEE O 1) b2 E)
WEEE O 11 F TOREREZ 1,000 mm E{GEL, 3
HIALTE 2 Figure 20, £ JTI#41 % Figure 21 (27”737,
FHNED, QITBNTERERIMEAKX Y RN %
1 ARE 2 RBEUES 53556 DR ZIT O, RHRR
% Table 2 (2777, PM2.5 BREZJLUERE Cl3—4F
PIES 15 pg/m® BLF, — HSEEIEDS 35 pg/m’ LA T
Tho I enn, SZEIMEE S PO 58K — R
\ZBREEFEEE A2 KIEIZH X DGR & 7R o Tz,

3.3 FHRIZK BT T7/N\Y 7 &EREDIEFE
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Table 3. fEHTSME
H H N &
wLET v LES
Avva #3130 T 1
. 133)/4 40,000 ppm
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=aFy ——
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Table 4. i 514

JEEL SN (BRAEE22N)
R 1,500 m¥h

HH W
T E T v LA VA ke ET IV
I 2E e AE
3R 360s (647)
AN 9.0(x)x4.0(y)x2.5(z) m
PO r A 8.0(x)x7.0(y)x2.5(z) m
K& 12.0(x)x8.0(y)*2.5(z) m
/N #7100 758
Ayva i #7200 7518
PN #7300 75 {8
} 0 40,000 ppm
PR conRiE Wy 42,000 ggm
B . 1321/3 0 mg//R
=a7 EARK & 3= 0.482 mg/A
. IE 32°C
B ENZER, 24°C
N B 40 W
a5 = 30 m¥/(h- \)
415 COs, Nicotine 400 m, 0ppm
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