R EH A% Acta Tabacaria Sinica  http://ycxb.tobacco.org.cn 17

HIERA

HF, BRI, FEFYE, 5. H5CE M R IR — B AT HE 3 22 A P RE [J]. o B %4R, 2019, 25 (3) . CUI Chun,
FENG Xiaomin, TIAN Haiying, et al. Application performance of cellulose acetate tow of R type filaments for super slim cigarettes [J].
Acta Tabacaria Sinica, 2019, 25(3). doi: 10.16472/j.chinatobacco.2018.327

Mz 1WA R BB —FRER T4 35 22 SR 1 [y A P RE

BA, BRK, HEX, 20, =4+, #X8E,

WAOR, Blr, =2HE, gHF
T TP T A PR BT A F A S, T AR 2T X 55 = K85 450000

 E: NSRBI (p=5.4mm) JEFTIEEE, Wi TR NS UERE FHAUR N 8.6R13 000 (1) R B BSR 4T 4E %
e, G A MR, VPN AR FT. o 8.6R13 000 MU S ER AT 4t 3% 22 R AN AN R BRGNS pE MR, IR LA Y AT
BAF22 3 (6.0Y17 000, 8.0Y15 000) AXfHl, 4 R0, HREARBMZ A A F R SCIERE AT I8k . 4R
R (D 5 Y BN BSR4 3R 2 WAL, R BUEIT BERR 4T 4 R 22 A s B Mt R AFE 35 22 57, 8.6R13 000 A% I
FR AT 4 3R 22 TRU78 o5 K AT LM 1 447Pa $1] 6 428Pa, 7E i R R, HIEM T HRERMFAISCIERE;  (2) R B R4 4E
FR 22 SR R SR B SE R 13.8% Bl 17.6%, BT I R R, JEBOI SRR S, B Y BUBIIN R ER AT i R R
FHEE, R A2z o (i SRR W AR I . ASCBTT TR 1403 A R B —FR R A 4l s 2 i, Jonr oS YERe AT 1974, N

AN RS ST T KBt 7 2% .
KRR OB, R BB TRERRA YR, AR

WSZEMEA AR, ERFERNLS, L5
Ky A ST CIZHT SO I AT BT KM, 7R
MG ER R ZTIEOLT, WSCEMRT RFFIE S
ORI SR ACE AL, SO TR R
UEBUH SR AR, B SRR
ARG THSCE M. 20T, FHP 9SO HL R
R, B IRE Y B, HAAR A
X, FEAEERR IR P 3 Y R A AR AN
VLRCEEA A, —ERE L SBESCE ML “ K
FEN WRRE BAREA R R, 95BN
L RAMPEREIT A, CBONH S S I A BT 7T
AFRTHASOE M RS8R S HRE S
TR B B AU ORI R R R . SRR RS 1 %
827 B AR A FE RO SR ORISR S e AR
(Iszm, S5ARR UM SR . e ARE T2
SRR R R R, L2 RS2 R
BB E R R RS 0T 22 R R

1EERE I

s RLUERCE; IR

T 28 11 52 M R 22 BRORUAS 55 R M I JE ORI A R R R
PEH T AR PR T R B 22 OSBRI
SRR EME I PRI BT ER, RS A I 2 R
Bl PR B R I T R B B2 SR A 22 SRR 28, e
BOE G LA . 2RI E . BH, LS
SRR AR S B . B E R R P, 2R
FLEGEUN, 22 URTAECR, AR B R k. &
R E, HRTREERE", mHTE "N T 5
FhAS [E RS 20 S 300 — B R 4P 4 25 2 R i e

2 T H R RE TR MR, PR AN TR IR 22 o i 7Y
AR R BRGNS0, BH NI,  CUIREECN H
FR¥D, 557 RIR M I R £ 44 2% 22 R AN S SRR 1Y
HyERE S, SR EE G ML R AR5 B,
FI, BELF 22 R AR AR, R EAAFE,
20 A5 MR 1 I AR . T T AT 22 AR T 1
TERA: YA, X AL, TR R B, B HARR R 461 T,
AFEREE T TR 22 3, LY B 22 i LE R T AR R,

# & (1986—) , fit, LRN, EZEMNHHMMETTE, Tel: 0371-61291027, Email: cuichunl215@163.com

BIRAES: mE (1984—) , Tel: 0371-61291095, Email: gaomql984@126.com

IeFEBEE: 2019-02-26; MILEHARBEHER: 2019-06-30



18

r ] ¥ 4R Acta Tabacaria Sinica 2019 Vol.25 No.3

R R e e R B Y P Fe
TR S5 T2 3 0 P A R B R R IR R 5
ELRER . 352 ba U B 7T 3% B I M 0 g sk R T
DUIE 38 g e IR B . R AN A B 22 B 22 9. Xt
22 JOHEAT A 25 5 1 D R AE M R Y T R oI N VR TR
TG g A3 23R 422 8 B S e i — e i
FOHERK, e, MAEEsih S 4Ema
TNl L, e IERCR M ", Christopher MB
2 V9T 7@ A JE R I m B B G LS £F
2 I T2, E R R ) 20 SCIE R P AR 7
KA 4%~T%, 2 & T8 FLUEE TP AR 57 2.0%~2.5%
HI7KF

UTAESR, [ PN 535 00 Tl £ b R 58 4 S 35 00 1) o
BEH DL e T2 M Bt ML WAL T
55 s VPV S AR AR T e T BER Bk 5 g, H
B RN SCPENE e 22 FT7 TH IR FEA > o 47 SR AT
i, BIHIEREIERE . 2 REHEAR . 22 s &k
I 308 X5 s B 5 MR BEL IR R J i 1K) S e [
o AT, [ P GH S AR TR A 2 R A TR
NY B, AEAEWCBE . DCEC Y AR S e . AR SO
AR gC U AL b, TR AR S R, Bt R
Y B (RS #RTH AR A5 00 B 41 22 s B R 5 i 22
BOBM G B G a4 S uEfE,  dhmi At ibgn 2
IR SR BE S SR THIEAIREE . 3 smi KRS E

1 #REFE

L1 #el, RFFEs

8.6R13 000 ¥k “EEfR A4z 22l (EEF L2
AT 5 8.0Y15 000 g —EEIRAT 4z 4 ) (fEED
HOEAFD 5 6.0Y17 000 s “EERRAF4E R 2208 (R

R R AT 4EH PR A F) 5 KDF2 JEFE AL (JL B
KHLHE AT 3 G-ProX & XA FEMEE (fr
2% Phenom A #]) ; ML204 B 70 Hr K7 (i
0.1 mg, JFfi 1 Mettler 24 &) ; SODIMAX 4= Jj fig 45
ARG IR A I G (K E Sodim
Instrumentation 24 7] ) ; KBF M {H G fE R 6 ({=
Binder A ®]) ; SM450-PC107 B £ R IHAL (FEH
Cerulean A 7] ) ; 6890A < AH (L3 % (3£ [H Agilent
ANFD

1.2 &k

12,1 BEERET 4 2% 22 R R PE i 2 22 1

TRERR AT Y 2 22 OB R 1 4 2 ) L i Y
LG FEAE N DR, AR RN 2855 A 2RI S g 1
F N RGEETF,  FR LR & R IEAT
RE, Bl B2 WM/ ME CRRTRRIC2 R 7 &
ZYERRIHIEIY P2 1 mm WS8R Rl KHE CArig
22 RS 70 B A e I T U R E ), R
AN AR RE A I . R . KRR bR, &
SFRE 100 32T B8 ARG HR /N e K s 22 o 1) ) o=,
DL B AP AL bR, 100 S0 A Y AR I8 # 22 (1) i &R
MEAARR, il 22 R R RS R I Hh 2
122 YH3CUERE JOB IR Sl il 2%

Z [T ] 1Y) 22 AR R BV RE I HE 42, R AN [ A T T
R BB R AT Y 2 22 RS AN [F) s [ A SR, JE R
FE b E SR LR 1. [ 2 P 2 AN e S A R
BT M 22, CRFFIEMEIE N RNE, K IEE 42 g
OB, A PR R EOR WA 2. SHORIE S 255
(IHERTE,  PITRTIUAH SO JERE S 35 ot R BR e (3
THE £100) Pa. JifEfE (WIHE £0.02) gEHE N
BEAT i 5 3R A

R 1 A EEERER

Tab.1 Physical parameters of super slim filter rod samples

bR [ 1] Kz iR [5 T i
(Index) (Circumference) /mm (Length) /mm (Pressure drop) /Pa (Oval) /mm (Hardness) /%
o E 16.90 120.0 - <035 =178
L +0.20 0.5 +300 - -

R2 AXBEERER

Tab.2 Physical parameters of super slim cigarette samples

ity [E3] J& K P B Z2 7 (Cut tobacco 20 SZ 5225 (Cut tobacco g
(Index) (Circumference) /mm (Length) /mm content per cig.) /mg content 20 cig.) /g (Hardness) /%
HbfE 17.00 120.0 380 7.6 60

oz +0.20 +0.5 +40 +0.2 +10
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Fig.1 SEM images of cellulose diacetate tow of different
specifications
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Tab.3 Test data of maximum and minimum rods made of cellulose

diacetate tow of different specifications

SN 2 /M

(maximum rods) (minimum rods)

e —
(Specification) Jia JEBE Jia JEFE
(Mass) / (Pressure (Mass) / (Pressure
(g1003%Z ") drop) /Pa (g100% ")  drop) /Pa
8.6R13 000 49.2 6428 22.1 1447
6.0Y17 000 46.7 7250 34.5 4038
8.0Y15 000 39.7 3955 334 2769
8000 -
] —a— 8.6R13000
—e—6.0Y17000
70007 —a— 8.0Y15000
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Fig.2 Characteristic curves of cellulose diacetate tow of different
specifications
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Tab.4 Test data of pressure drop of filter rod samples

S 4% o ol 28 o7
/Pa 1%
8.6R13 000 2475 20.64 106 4.30
2633 23.81 118 4.49
3054 32.26 150 4.92
3281 36.82 125 3.81
6.0Y17 000 4389 10.93 161 3.69
4985 29.48 119 2.40
5182 35.62 220 4.18
8.0Y15 000 3328 46.84 145 4.38
3735 81.62 215 5.78
3825 89.32 220 5.81

e bk o _ HBERTHE SR BER
T IEEERE S 2 =
TE: R RIS = e o e o e X 100%

Average pressure drop—pressure drop of minimum rods

Note: Position = x100%

pressure drop of maximum rods—pressure drop of minimum rods

ASKEF (8.6R13 000 A1 8.0Y15 000) , R BUARTHIZ %
JIr 2R P 0 SR ot = A AR o 2 R P R PR AT
TESEBRP= S & R, RIS LR A R AR S R AT
YR L2 R YEAE, A PRI A S S O S W BEL A
F UM ST PERER, BT+ A0 S MR MRS B T 2 J2%
T S IR ) BT H A
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Tab.5 Test data of mainstream smoke and nicotine removal efficiency of cigarettes with filters made of
cellulose diacetate tow of different specifications

Lo TR P FAMR 1 5 TPM P Jotliihin A= S MR 6 R
(Specification) (Pressure drop) (Puffs/cig) (T.P.M /cig) (Tar) (Nicotine) (Nlcqtlne removal
/Pa /1 /mg /mg /mg efficiency) /%
8.6R13 000 2475 5.28 13.56 10.57 0.89 13.8
2 633 5.48 13.31 10.35 0.88 14.1
3054 542 13.15 10.19 0.86 16.0
3281 5.58 12.85 9.86 0.83 17.6
6.0Y17 000 4389 4.95 11.99 9.06 0.78 20.4
4985 4.60 11.49 8.92 0.77 22.2
5182 5.15 10.88 8.63 0.75 24.6
8.0Y15 000 3328 4.95 12.68 9.71 0.81 19.0
3735 4.80 12.25 9.25 0.80 19.4
3825 4.85 11.96 9.17 0.80 20.0
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Fig.3 Nicotine removal efficiency of cigarettes with filters made of
cellulose diacetate tow of different specifications
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Application performance of cellulose acetate tow of R type filaments
for super slim cigarettes

CUI Chun, FENG Xiaomin, TIAN Haiying, JI Peng, MENG Xiangshi, CHU Wenjuan,
HU Shaodong, GU Liang, LI Mingzhe, GAO Mingqi *

Technology Center, China Tobacco Henan Industrial Co., Ltd., Zhengzhou 450000, China

Abstract: In order to improve super slim cigarette (p=5.4mm) filter design, cellulose acetate tow of R type filament (RCA) for super
slim filter rod (specification: 8.6R13 000) was tested in terms of filter rod making and tow characterization curve. Filter rods with different
pressure drop were made and filter cigarettes prepared. Nicotine removal efficiency of the filters with different section and different pressure
were investigated and compared with that of Y type filaments cellulose acetate (YCA) filter (6.0Y17 000, 8.0Y15 000). Results showed
that: (1) Differences were found between the characterization curves of RCA and YCA. The pressure drop of RCA ranged from 1 447Pa to
6 428Pa, which is more suitable for forming super slim filter rod with lower pressure drop. (2) The nicotine removal efficiency of RCA filter
ranged from 13.8% to17.6%. The nicotine removal efficiency of filter increased with the pressure drop of filter rod. Compared with YCA,
the smoke removal efficiency of RCA was significantly lower. This study designed RCA for super slim filter and evaluated its application

performance.

Keywords: super slim cigarette; R type filament; cellulose acetate tow; characterization; smoke removal efficiency; nicotine
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