HpE R 2% Acta Tabacaria Sinica  http://ycxb.tobacco.org.cn
doi: 10.16472/j.chinatobacco.2014.245

PERFELEHRE NS B ESRIERE R AR

(e N - I ot
L RP T AR SHEA T, HARF L,
2 R 2 ] AR M R BT 9T B

NYANY 2 \
INEHE 2, FHE
r‘?ﬁr“)llﬁzalizﬁ@%%‘fsﬁa% 88 5 510385;
T R KR T B R P I R X AT 2 5 450001

ek, e, Bl AR

i OE: NIRABRRE A RER EEE SR TR R (RO R EE I RD 7E45 52 & UEME R R T 246 0F, M Ihaett il
IRINEL . JEMEIE RIS kLB S5 T T FE A [ T 25 45 xR R S b e A sk 2 1 e % Lo R B TR BB . &5 SRR
B, CUBEREEY AR E SN R R NN 30 me/ 3¢, IR 502 G UEME N 10 mm JRHBE +15 mm BB, HA kB B4 4000
Pa/120 mm, [IBUERE A 2800 Pa/120 mm, & HEE Sy 2740 Pa/100 mm I, 500 32 30010/ b 3% 2 PR B R e i B (R e B e

RFRILF] 32.3%, HBMEE R SXIEE MM LT R EZ R,

KEER: GBS FRERIELEY: EEIEY
SIRAIT: BRatk , (T,

BIHHS P A RERER R EGY), 5
HHEE, O AR THE. AR, R, N,
2- THEE M, ik T RMERUAEWAR T E
ERPE RIS LB, X AR R G A B
FIBISAE R, KRN &5 AR K fa s B [
i, EEREER “EBMHEEFERAE R #ER
BIHERMS 7 MAREEEER S, XS
BRI KA F . Ak, EA
AN FCEFE R T 2P T BRI F2 30 b i e it
AR TR kL, Bt Y 857 B
ER S O, et = AL R T BB RS e
PERE ™ 2. SRV, X EEMORIII LA, LE BT A
FERMERFEN G DR EIFRN, He—EREE Lo
RS AR AR, AT T BE S k. [
1 P R 3 D R SR N E S = o s R R i [
REORFF 500 1 I B T i, 2 A R e T W 1) e KB R
HAT, RABIMIEe R & G 98 OUR R By —
HERNEMRERARTFE Y. (H2, SHEMKHTE
ZHO T REAT R Uk T P BRI A BOR R, [RIURAE
SRR T AT . N T A B AR I T 3
A VIR R 1 T BEA R CLL R TR BEFRIE DA RL ™)

BEEWA. RS AR ESH P (2011 1515 ;
fEERE . BRARbk (1981—)

Email: chensenlin@gdzygy.com
BIUEE: 2k (1962—) ,
s EE: 2014-06-06

TLIEHR | 58 | FRARIE AR R IEAL S IR RHE B I DE N b 1O BRI BIE 7T [0, P B S22 4R, 2015,21 (1D

FEE UM T (R T 226, RSO WA RN I
TEME IR BT ORHBE BE S5 T3 T AT FUA [F) 2 2% A
X BB IE DAL (U P e H X 8 MR B o R
M o

1 RS

L1 X5 518

BB R OB MHELRR FLRE) 5 S T (AR,
%ﬁ%ﬁ%%%lﬁﬁ%);%ﬂ%\L}:ﬁﬁ
L ZEE (99%, HREBEAHEAR AR ;

NAT. NAB. NNK. 9- ZKFERE ., FIf [a kmﬁ@%
i, #ifE>98%, FEFRAEYD I A0 :ﬂ-ﬁgﬁ\

B - 2R . 48 - 2K =M. K. XTH . (8] H 5.
LMy (hREYI T, 2> 99.5%, 3£1E Chemservice
Standards 2~ &) ) 3 2, 4- " REIE IR BE. HEE -2, 4- —
TR R OB -2, 4- AR RR . IR -2, 4- 4
FEORNE. I -2, 4- IR IR, A -2, 4- 4
FEEBR T -2, 4 AR, EEE 2,4 2
AL R E . R -2, 4- R 3R R (4l > 98%,

Supelco) ; ke, e, HEE. 4 (B,
JT.Baker) ; HAlH BRI oMol KNz

T ZRMHBHETE (BT [2011] BHFEE 016 5
i, TR, FEF 5 EZENEMRAM B R R T FL, Tel: 020-81233842,

AR, mgC TR, FENFEMAM R, R . AR RS T RMF T/E, Email: lixh@gdzygy.com



WRARpRas BRI AR SRR AL 5 MR R 26 R S v (30 S I F 7

7

K B [F] 4l K o

SM 450 ELZL I MHAL (JLE Cerulean A F]) ;
AA3 & 4 i B 41X ( £ [ Bran Luebbe 2 #] ) ;
TurboVap LV #KAFRMAL (3EE Zymark A#]) ; ICS-
2500 27 it (SE[E Dionex A ) ; Agilent 6890
M - BORE 0 A B AL (GC-TEAD 5 Agilent
6890-5973N S AH (1l - 5T W K 4 Agilent1200 15
BB B BE 4 Agilent1100 5 B0 AR €A (R %
TWREFEAIR I DAD, [ Agilent A )

KDF-2 € # B 4 Hl ( % [E Hauni 28 ®] ) ;
MERLIN & & ML (42[E Hauni A7) ; PROTOS
70 EMHHL (FE[E Hauni A 5D
1.2 HmiblE
1.2.1  JEFEH %

i H 3.0Y/35000 B 22 57, K 20-60 H FF B EEY)
MEHE KDF-2 388 SR HL E 3R 1 mm BHE K 5
BRI 1mg. 2mg A1 3 mg B& B 90 04 k) i3k 47 kL iR
%l 1A 3.9Y/31000 %Y 22 3 E KDF-2 J€ = i 7
Bl EGH Bk Kok 5 BB £ MERLIN & & 8
ML BT B AR, EHlk o2 AR, ZEIE
e rROIRE BRI A B K BE B S 10:15 AT 15:10. & H
3.0Y/35000 %4 22 S 1 3.9Y/31000 %4 22 3 7F KDF-2
AL 3% [ S e R AR 4 — B A, I8
Bt S HLE 1.

®1 EAEHERITSH

Tab. 1 Design parameters of composite filter rod
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Tab.2 Chemical compounds and hazardous compounds in mainstream smoke with different amounts of additive
FE 2 H g/ fE/ SRR, / co/ HCN/ NNK/ NH,/ BaP/ K/ EEEE/
(mg>0) (mg/3%) (mg/3) (mg/x) (ng/ %) (ng/3)  (ug/3) (ng/3) (ugz) (pg30)
puyis 0 10.5 1.0 10.6 121.2 5.7 7.6 9.3 13.4 18.4
1 10 10.7 0.9 10.8 108.0° 5.8 7.5 8.7 1.7 16.4°
2 20 103 0.9 10.6 121.7 5.7 7.9 8.7 11.6 13.2°
3 30 9.9 0.9 10.3 120.6 5.6 7.9 8.7 12.5 10.6™
#: *P<0.05; **P<0.001.
AL AT L, JRFEAM R AT B R RSP AE 12.8%;  (2) WINEN 20 mg/ A, HEE. L.

B REGE,  HIRRSCR S5 CEAM R I &R 0%,
I HE— D A8 T BB R A I R S
HHE R PERIEA A YR R B AR RO R, AT
5E FEBRE YA RE —u = A 08N A & s i b .
E R A UE (10 mm JUEHEE +15 mm (B H15r
BN 10 mg. 20 mg. 30 mg [EHIEVIAEL, F 52
0 FERE i Ao T R ot AN I B B S A R ) o
SRR S R R R B VR E A R Y TR 3, FF
X TS T B B S A A R I o R P A B S A 5 P R T
HIEFENRIKE CFHERERERIEE = G HER
AR - AR RS TR, S5 1 Pros.
M3 FE 1 AT LUEH: (1) ZBERIRIEYA R N
TN 10 mg/ SR, A HEE (P <0.001) FIE SR (P
<0.05) BEE BEMC, EPEIERIRE DN 46.4%

PR B RN T R R B R BRI (P <0.05)
P PRAR R 2 5N 61.2%. 23.3%. 15.0%. 26.4%
F13.0%: (3) MFIMENEZE 30 mg/ 3CH, FEE. L1,
PR, PIEEE. . R T BRI B
BEAR, LGP — 23, 258 65.0%.
40.6%. 4.6%. 25.7%- 32.4%. 36.7% H1 22.4%, H
B . DTSN E R R T PR P o i 3
(P<0.001) ; (4 SR MEHIEE VI ERETL
EAIEURINE N 20 mg/ SRR E FEK (P <0.05) , i%
PEYERRACE N 18.4%, MUNINEIE 2 30 mg/ S &
PR PR R # (P <0.001) , [FE{ERHE N
£ 32.3%. AU, MINEEBREYIA RO N, BT e
A R i R SR R PR R S R TR R
PERRACR . R, RZGEFRINEN 30 mg/ .

R3 BREERASERXUEBELSYERESNER

Tab. 3 Analysis of volatile carbonyl compounds in mainstream smoke U glcig
FE A4 HR FH L PR kil [ L 2- T'HA TEE S8,
X e 108.2 518.8 213.2 64.7 46.7 18.4 51.8 26.3 1048.0
1 60.1" 4924 239.4 56.2 46.1 16.4" 60.4 28.3 999.3
2 39.9” 388.2" 224.6 51.7 38.8° 13.2° 54.1° 25.0" 835.6"
3 31.77 278.8" 191.2° 444 28.9” 10.6” 45.5 18.9" 650.17

VE: *P<0.05; **P<0.001
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Fig. 1 Selective reduction of volatile carbonyl compounds in
mainstream smoke
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Fig. 2 Selective reduction of 7 hazardous compounds in
mainstream smoke with different amounts of additive
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Tab. 4 Parameters of composite filter rod

Fefgms AR/ (Pa/120 mm)

B RS / (Pa/120 mm)

SAEBERE/ (Pa/100 mm) MRS / (mg/cig)

bl 2800 3850
b2 2800 4200
b3 2800 4500
sl 2800 4000
s2 2800 4350

s3 2800 4650

2690
2800
2900
2740 30
2850 30
2950 30
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Tab.5 Chemical compounds and hazardous compounds in mainstream smoke with different pressure drop
Sl E £/ S / Co/ HCN/ NNK/ NH,/ BaP/ EN ELG R /
7 (mg/cig) (mg/cig) (mg/cig) (ng/cig)  (ng/cig) (ngleig)  (ng/cig) Cngleig) (ngleig)
bl 10.0 1.0 11.5 101.7 5.4 6.1 8.4 10.4 19.2
b2 10.2 1.0 12.2 107.7 5.1 5.9 8.9 10.6 19.5
b3 10.3 1.0 12.4 118.3 5.4 6.0 8.8 10.7 19.4
sl 9.8 1.0 11.2 106.9 52 6.4 8.4 10.0 12.2"
s2 10.1 1.0 11.5 108.9 52 6.3 8.5 9.8 14.2"
s3 10.1 1.0 11.9 94.9™ 5.1 6.4 8.2 11.0 13.3"
*P<0.05; **P<0.001
o 2.3 TREAHER K B T BRI 1B 4 M 35 1 B
§2 Os3 =
30 b/ ﬂl'ﬂ'l
< R & E IR B KR, X ZonE S AE
@ Ikl B K AT % 5. RFFE A IEME 2K E 25 mm
§‘° A5, WRINEEIHN 30 mg/ 3, AR FEMIER, A
R (10 mm JIEHEE +15 mm (18D A1 B (15 mm kL
10 +10 mm FABD AT X REARE S ARUAS B okl B K
| PRI F IR S 5 7 A 51T 3R 6.
O N T MEF T LA H, 4B 10 mm B, FE5 A 1)
FE I A R B TR S 0 R AL TR AR A R R
E 3 AEEEERMNEREERES7 = 1 P AR . S ] L S
B WARNMERIRER b B (P>0.05) . 4HIKIELA 15 mm

Fig. 3 Selective reduction of hazardous compounds in
mainstream smoke with different pressure drop
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Fig. 4 Selective reduction of volatile carbonyl compounds in
mainstream smoke with different pressure drop
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Tab. 6 Chemical compounds and hazardous compounds in mainstream smoke with different length of feeding section

P 44 F DORHECRE /£l / SR, / Cco/ HCN/ NNK/ NH,/ BaP/ N S/
i (mm/ ) (mg/3X) (mg/X) (mg/X) (rgX) @gX) (Lg3X) @Og3X) (ng ) (ug X)
T A 10 11.8 1.0 12.7 104.7 6.8 9.3 9.2 11.3 20.5
FEAL A 10 11.3 1.0 12.5 107.3 6.8 9.3 8.8% 10.7 13.3%*
X HE B 15 11.1 1.0 12.3 107.3 6.8 8.6 8.6 11.5 20.5
FEdh B 15 9.9% 0.9 11.6 113.7% 6.8 9.4% 8.4% 10.0%* 11.0%*

*P<0.05; **P<0.001
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* Tab.7 Sensory quality of trial-produced cigarettes

20 |

£ RERRRS A MR S e Rk At
i 0 - . .U | U
Boo WA 2850 500 10.50  17.50  22.00 88.50
20 FEFRA 2892 500 1058 17.67 21.92 89.08
- co HCN NNK NH: BaP E 3.3 [20GA23

A o XHEB  28.00 500 10.00 17.50 21.50 87.00

B 6 AR KSR T RS 7 A 4 e I PR FEMB 2783 5.00 10.08 17.50 21.42 86.83
RER *P<0.05; **P<0.001

Fig. 6 Selective reduction of hazardous compounds in
mainstream smoke with different length of feeding section
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Application of materials for reducing volatile carbonyl compounds in cigarette filter
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LIU Huimin’
1 Technology Centre, China Tobacco Guangdong Industrial Co., Ltd, Guangzhou 510385, China;
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Abstract: In order to optimize application of functional material for reducing volatile carbonyl compounds in multiple filter, effects of
different technological parameters on harmful compounds reducing performance and sensory quality of cigarette were investigated, such
as additive amount of functional material, pressure drop of multiple filter, and length of feeding section. Results showed that the optimum
technological conditions for selectively reducing volatile carbonyl compounds in cigarette smoke were as follows: 1) additive amount
of functional material was 30mg/cig; and 2) multiple filter was combined with 10 mm feeding section and 15 mm blank section; and 3)
pressure drop of blank section, feeding section and multiple filter were 2800Pa/120mm, 4000Pa/120mm, and 2740Pa/100mm, respectively.
In such conditions, total volatile carbonyl compounds in cigarette smoke were reduced up to 32.3% selectively, and there was no significant
difference on sensory quality between the optimized cigarette and the blank cigarette.
Keywords: cigarette smoke; volatile carbonyl compounds; multiple filter
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