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Synthesis of acetylated acetylated cellulos materials and application in

reducing aldehydes in cigarette mainstream smoke
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Abstract; In order to selectively reduce the release amount of
aldehyde compounds in mainstream cigarette smoke, the acetylated
acetylated cellulose was synthesized on the base of microcrystalline
cellulose. According to the aldehyde reduction effect, the synthesis
conditions were optimized, and then the synthesized material were
added in the cigarette filter tip.Results (1) The optimum synthesis
conditions of acetylated acetylated cellulose were: cellulose ion con-
centration 5% . derivatization reagent molar ratio of diketene : cellu-
lose=2 : 1, the reaction time 3 h, reaction temperature 110 °C,
DMAP as catalyst. (2) When the acetylated acetylated cellulose ma-
terial were added a dual-filter of cigarette at the amount of
30 mg/cig, the release of aldehyde compounds in the mainstream

smoke was reduced by 21.6 % , while conventional mainstream smoke
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indexes and sensory quality not changed obviously, which showed
that the material had perfectly selectively adsorption aldehyde com-
pounds in mainstream cigarette smoke.

Keywords: cigarette; smoke; aldehyde compounds; selective adsorp-

tion; acetylated acetylated cellulose
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Figure 1
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Sketch map of simulation evaluation device for re-
ducing harmful components of cigarette filter addi-

tive
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PiFEAR W A A 250 mL Py OB KBS i A 100 mL
DMAc, Jahfig . 78 No A2 3 T FHi 2 150 C L, 42 30 min;
MEUEZE 80 CHMA 5 g MMmer 4R, JHIRE 160 C, {7
30 min; [ ZE 80 “C LA 2.5 g Jo/k LiCl, in AJ5 80 °C i
2 h, B R 5 (0B A FH AR AR 4 R B A, IR BEHE

TR AT 4 22 B TR & 80 °C LA 75 mg DMAP, fifi
7 9RO <1 4.5 mL WL Z TR 35 0 B )24 10 min, i i
SERCIR RN 3 he JCHTHLEA N R HI B E R, & BRIl
AR 15 A5 28 18K F R B  FER W BEHE R G 00 T . 2218
K ST A B AR T BT R R R K
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75 mg 4-TF G FE L E | 2F 4E R B T I RO A S b W
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4 1 Bk & AL £F 4 3R R i R

(5) ML R B . B E R AT e Z R 5 g TR EE T
Vo TR 43 H M 5260 AT AR ARG BE AR LA L TR C AF
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193



E33EFEIH

LA+ £ £ I A £T 4E S 10 BB T A0 2 A R 08 e SR AL 5 1 BT

TR LT HE R AN LL - S EALET 4 AR R AL R 2 B 5 A L2
W, 2 G B LA B B R 3 300~3 500 em !
L) OH P45 4R 34 .1 700 em ™' 72 47 £ Tk 3 19 L3k
HE U5 AR A i RN R

1.4.2 OBt OWEAL LT 4 R AL WG A P RAL XA A AT R
YRS 0T o I U R RAESE AL MR A R IR AN 2
Ik 2 3 B A B L 4 20 (D B Z B S BESE R B B

IAA><7

DSan = ’
A Iﬂ\(}U >< 5

D

o

DS\ —— LB L B IR IUE 5

Iaa—— LB O BEE: SR 47

Iacu— M AT BB R 1 A 04
1.5 4 B B 1 8 O A SO

SR B 1T 7 10 45 A8 208 W 4 I 700 ek 5 A A UL AN e
BV I [R5 0 = 90 A S 2k Y e R R
FRETIRE o LAZS T T R 00 10 5 A0 A 400 2 0 T 2 ¢ & A X
VB 43 500 % 5k i 2T 24 25 JURE N 2 BE AL 2T 4 22 0 R 08 P B 40U
Hr2 B IR 30 mg/ 3 BiAE 40~60 H ) il F I 2R 17
P, A5 00 E WS 2L A W BRI E i OYC/T
254—2008 $hAT . HFE M E LRI 5 K.

1.6 HHEMN ALK

R ZouE A R 0 2K £ BE £ kAL £ 2 R bR
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Table 1 Effect of cellulose ion solution concentration on

aldehydes degradation

GHEET  ZMIEE  BELAMER
vk % mqeE e
2.5 1.53 87 22.5
5.0 1.62 85 24.3
7.5 1.54 74 23.3
10.0 1.51 67 24.1

T2 TENRFTEEHIX EERRNZ M
Table 2 Effects of proportions of derivatization reagents on

aldehydes degradation

MR B LBt BEEE o WA 1 B
LF i R IEIR L B FEARAR/ %
1.0:1 0.89 87 12.5
1.5:1 1.31 84 19.4
2.0:1 1.62 85 24.3
3.0:01 1.71 83 25.9

PANER a2 B N NP ' = e S o = R 1 R ) | R ol
CTELTEACTRIE o3 . BES AL & W) i W R R R R &
it 2 T 5 PP BP0 3 0 22 096 R . 4 AR TR e TR AL
R BRI LR S R T 4 R BRI 2 0 L
2.1.3  FONLIN ) X AR RO 952 th 3R 3 T B
SO B ] F) S 4 o 7 4 T 2 T S P RIS T 3 L 9
EHHATREE MBS BRALSY SR N ERRIR L
T R P A B By S B I R B L AR SR L7 SR R T AL
R PR AE NI ] 3 b

3 [ LB (8] X B EE XL B9 A

Table 3 Effect of reaction time on aldehydes degradation
2 e 8] / LT Tk Fik S WAL G B
h B AR/ %
1.0 0.87 82 11.8
1.5 1.28 87 18.4
2.0 1.59 83 23.9
3.0 1.62 85 24.3
4.0 1.64 86 24.5

2.1.4 SRR EEX AR FERERCR BRI ik 4 AT SR
R P BE<Z110 “C i, Bl 5 S B 3 JBE 09 T e o 7 i B9 & TBE & THE
eI BE 52 S S 8 i L 2 R R > 110 °C
Ji s LT £ T8 22 AT HOAX B8 2 A 455 O 72 L7 R T eI
FE T A B 2 SR I BE A 110 °C L SRR R Y BT 2
BN B o AL AR 1 T RE S SN R A L 5 LR
Wy o3 e 2 FCA R B A A K . SR AL A W B AR R
B2 1 T R BLSE TG B p R e . R 7 AR R O
e B B Y SN D 110 °C
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Table 4 Effect of reaction temperature on aldehydes Table 5 Effects of catalysts on aldehydes degradation

degradation e REALRIFIR  ZBECRE 7%/ R
J—— LT 2 W % RS Y o (mg+ g !« cellulose) JEHARE 0 HEEMHER/ %

A FEARR/ % DMAP 0 1.47 87 21.6

50 0.45 82 7.3 DMAP 10 1.54 83 23.1

80 0.95 87 13.2 DMAP 15 1.62 85 24.3

110 1.62 85 24.3 DMAP 20 1.61 84 24.2

120 1.57 82 23.8 DMAP 25 1.63 86 23.9

140 1.52 79 21.6 X SRR AR 15 1.57 84 22.8

2.1.5 FRAGTRN AR R BE RO 152l 3R 5 TR, 2O 2.2 PEBBMRILE

FAEAR RN I, S5 B 2 R R AT 25 08 4R A 50 e - & T &
B RE A B 4 v . LB 500 0 & A 389+ 2 1 2 T R
FRBEFEACATE . i FT%oF PP 2 ik 198 1) 2 5 & T TR A2 i 1%
FEJH DMAP f. 4 45 FE B 258 2% 5 DMAP {2 fiE fb
AN 15 mg/g - 4R,

M1 3% 6 A, 55 0 HEOHT BL Bl i 2F 4t 35 0 i 281k A ) 3
A TGRSR S 20 B 2 WAk £ 4k 261 ) i B O I PR AR R Oy
20.8%0 HERA AW B EFEINE N 2430, MHEENCBL
BEAL T 4 2 b REXE E ISR R RS A A
B RERAUR

®6 BELNEMER

Table 6 Results of Simulation evaluation
T LBt SRt T
P B/ BRARR/ B/ BRARER/ B/ BRAIRER/ FOcR/  BRARR/
(pg+ cig™H % (pg + cig™H % (pg * cig™ ) % (pg * cig™h) %
pagiist 104.5 624.6 63.4 48.3
T T e 2 102.4 2.0 618.7 0.9 62.8 0.9 49.4 —2.3
LW 2 BT 2 %2 58.0 44.5 483.5 22.6 51.9 18.1 38.2 20.9
Bl TR o8y
B i B/ BEARER/ B/ BEARE/ BEWR/  BRIRER/
(pg + cig™ % (pg * cig™ % (pg + cig™H) %
X B 20.7 28.0 889.4
TeTBRE S 20.8 —0.5 27.5 1.8 881.8 0.9
LB BT Y 16.4 20.8 25.6 8.6 673.6 24.3

2.3 BN ALK

i e 7 AT 56 A 5 0k B A A L B e SR 56 A
MBS T 31 mg KISh JLA Wy IS RO A — B, th Tt
THI LT £ Tt AL 2T 4 3801 R 55 528 A0 g 6 b i 3 R
30 mg . PRI 0 5 BT EER A4

BN R B PR AN 45 2R (R 8) R W], 50 IR B AR A LL
TR M B AR ML R R, O B A R —

BRI RES AL B W R R B I KA 2R (R 9O KRB,
BTN LT £ T AL 2T 2k 368 R B 2R A & 9 8 i ] 2 PR
508 A A A L 3 A A R R MR AR R 42,400, 2

T 6 M PR AR %6 20,400, I SRR R PR PE BRI 18,500, 3%
G MR R PE R 2 21,6 %0 . I8 5 M 15 6F R 5 0 10
PR 25 2R (5% 100 R L 56 45 M0 JC 5 R o R s A 8 A
AR KA 1 M TR A 35 0 IR A A R 4 — L

R7T HmEENNESH

Table 7 Physical parameters of cigarette samples

FE i itk /(mg -+ cigm!) B/ mm  KE/mm W/ Pa
X B A 927 24.4 84.2 891
FENvE S i 958 24.5 84.2 901

xR HmBHEMNENESER

Table 8 Conventional mainstream smoke indexes of cigarette

- JEASCERLAR D) / fEal/ K B8/ co/ Ko/ EiiLanl
" (mg e+ cig™ ") (mg * cig™ D) (mg=+ cig7!) (mge cig') (mge+ cig D) /0
X B8 4 10.9 9.3 0.8 9.7 0.8 6.5
iR 5 10.8 9.5 0.8 9.4 0.7 6.7
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Table 9 Release of aldehyde compounds of mainstream
pg/cig
FE ity MR om WA N Cul TH S=F
MM 77.1 539.1  58.7 415 24.3  24.0 764.6
I 44.4 4291 49.7 34.3 19.8 22.3  599.6

smoke

R0 HREHEBRERETFNER
Table 10 Results of sensory quality evaluation of
cigarette samples
FE i E FL BIE RK
XREAR 4.50
&M 4.50

L QN Sy
27.98 4.93 10.33 17.38 21.76  86.9
27.94  4.95 10.27 17.21 21.82 86.7

3 i

i R PR R 0 M R AT A B R T R ISR B Y
LBt CBEET AE R AR 3 A s R o0 & & B B B X
1 LTE CTAL LT 4E 2 BPRE R T4 H0 7 i A 108 15 A 5 %
TR MR LE » S0 W WA o TE W 2 22 5 T T 1
FEARE 18.5 00 BE AL G W MR PR MR IR 21,600, U0
A5 M A IXUR 0 S AR Y 5 X IR R — B, &
B 2 Tt AL 27 2 260 6L B 65 450 T b 30 49 1P VR T S A O A R
SR AL & W P RAA AR A B R B R A
JI B SRR 70 A A7 b BT AR G F) IO 5%
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