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L1 RFFES

Y -ALO; /v L [ & (7T 7 ¥ £, 40-80 H ),
EDTA-4Na*4H,0 ( 73 #r4li, 3l ), Fofhke 7 pi =
B (A EEH) HRAE ). TYD-900A 75 i K A4
RM20H #% 4% W HL (8 [E borgwaldt ke 22 7))
P-800A JE T WG4 (3% [ PerkinElmer A 7))
R X- 5F 26 7 51 (XRD) /& £ MXP18AHF (MAC
Science Co. Ltd.) X S Z& T LadtAr i), KA A=
B Cu Ka ZR/ENASEIE (M=0. 15418 nm),
FFE L 0.05° /s, HIEH 20 A 10° 2] 70°
FHRFHIE S #4545 (TEM) J& 76 JEOL 2010 B & 4 7%
FEH T S BRI, TAEH N 200 KV. £
BRI T (TG) /Z7E Rigaku FrE R B4 1
R0, FIREE N 10°C /min.
1.2 EDTA-4Na/y -ALO, fy%l%

Bk A FLIE A v -ALO, 10g, £ 150°C K T/
12 h; ¥ 0.5947g EDTA-4Na+4H,0 ¥ T 20mL % & 7
KA, TS TR LF T v -ALO, [l 44, = i 5 #
48h J&, 1E 80°C /KIS itk LRI 30 min; #4453 1
REWELIE, REHIEET 150°C FHT R EXImA

BRI R AIIER A, Gitb R R - BT, BB
WP 5 4x. Fe R 150°C T, BALE A%
EDTA-4Na/ vy -AL,O,, BTN &H.

1.3 HBEERH &

1.3.1  ZIuE A IEREHH &

BUA FL A&y -ALO, 3.0kg #1445 47 i A L&
41K EDTA-4Na/ v -AlL0, 3.0kg 73 5 EAL#EAT — ot &
HUERER B 4%, &Y B 3.33dtex/3.56ktex FH & 1)
Mg eF 22 8, WE BB B 10mm, Akl B K
15mm, —ICIEREREK 100mm. %8R InE)
4 1.625mg/mm.  [FIBHLHI AT IME R R e 8
HIEFRAE N HEHLH T 3 MARR Zu " AU
B, BNEIn T A FLE R v -ALO; I o Ak
¥ LB1, #inT A4LE &1k EDTA-4Na/ v -ALO; ] —
JCE A IEFE LB2 MR MM R R e R &
JERE. 3 FPIERIELSHLER 1 Fin. LB2 Va1
I nE AR R EEILE 1R,

1.3.2 HLHIAEHH i ] %

W B3R 3 FhUERE IR, 4540 RLARE i
T 1, KRG 2 A RS . o, R 22 3R A 3
AN E SR SRR S AR T, BRI EE
PEMEANFI LASL, B A0 1 & S A e A — 5

R | ZE RSN MBS K NLER

Tab. 1 Detection results of some physical parameters of the two element composite filter rods

i H ol e A LBI W 1% LB2 W 1%
e /(mg/ 5a ) 868.51+1.483 932.61+1.593 7.4 933.24+1.897 7.4
+

W BH /Pa 3710=£4.680 3764+1.727 1.5 3787 +4.633 2.1
[5] & /mm 24.10%+0.116 24.10£+0.098 / 24.101+0.096 /
& /mm 0.221+0.001 0.2240.001 / 0.2240.001 /
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Fig. 1 Schematic illustration for the two element composite filter
rod which was added with the mesoporous composite
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Fig. 2 Thermogravimetric analysis curve of EDTA-4Na*4H,0
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Fig. 3 XRD patterns of materials: a EDTA-4Na; b y-ALO,; ¢
EDTA-4Na/ y -ALQO,
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Tab. 2 Test results of physical and chemical index for cigarettes

T H it HE A5 FE R 1 W2 1% R 2 W2 1%
HE /(mg/ ) 960.5+0.277 976.81+0.235 1.70 976.94+0.499 1.71
W BH /Pa 1087+0.475 1098 +0.382 1.01 1108+0.583 1.93
[ A /mm 24.45+0.041 24.3740.049 -0.33 24.3110.049 -0.57
VEE Xof R AR LB1 / LB2 /
JER KT BT EEdR / BT /
JEME K /mm 2540.01 2540.01 / 2540.01 /
R EL /(H /32 7.3+0.275 7.41+0.224 1.37 7.5+0.234 2.74
SURIAEYD /(mg/ ) 16.240.1 14.840.1 -8.64 14.340.1 -11.73
JHA PR /(mg/ 32) 1.2040.01 1.11£0.01 -7.50 1.11£0.01 -7.50
K H(mg/ ) 2.324+0.01 2.26%0.01 -2.59 2.2540.01 -3.02
FEVE /(mg/ ) 122402 10.840.1 -11.48 10.240.1 -16.39
e R WCPH B R RN O AR B T B ALY 20 SO IEREAS, TRVRIAEA S B, KA AR A AR B Lt
U 3 B ERE A
RIBWERBESHF CrF1 Cd B EARNLER
Tab. 3 Detection results of release amount of Cr and Cd in cigarette mainstream smoke
e Cr Bl /(ng/cig) BEAKE /% Cd B /(ng/cig) BEARE /%
Xof FR AR 15.81 -
FER A 1 12.96 18.0 17.7
FE i A5 08 2 10.56 332 31.1

HF 2 FIR 3 AT k. ST RE AR, A5G
1A 2 MR A AR AR AN K, T 3 00 A A
RIARYD S JRBR K AR B AR — e FE B I PR
FESBIE 1 53 REE WAL, L EREAH Cr fil Cd
PRI PRI R 2 5 18.0% A 17.7%, X AT HE RN
FUE R I B BT 8 FE R 2 E R Cr At ed

AR R0 3N 33.2% A 31.1%, SRESL B 1 AHEL,
FLBAR R Al = 15.2% F1 13.4%, XA fg/& EDTA-
4Na X &R ICR M A ERFTE. BRI FEIRER,
H Cr A1 Cd e 1 FRARER 5 71 16.8% H1 14.7%

o HERRE 54 43 ARSI 7 A 5 J0H 2 RS HE A 0
FIES A LFE ES PRRE, SR NE 4R,

R A BWERBESPEMESHIRMEER

Tab. 4 Detection results of the seven ingredients for cigarette mainstream smoke

oy co/ HCN/ NNK/ =/

FI [a] M/ EEE /

hi mg%)  (ug/ %)  e/%)  (ng/%) / e/%)  (ng/ %)  (ng/ %) "
X G 12.3 120.5 4.7 9.1 8.1 11.3 15.7 8.43
PG 2 10. 2 79.7 4.7 7.5 6.7 10.7 15.6 7.30




THEE

L G 7K EDTA-4Na/ v -ALO; FFAIRE A 2 iA0MH = b B AN RS R TR FO W 7 5

MK 4 HgE R LLEH, B 2 SHRG
JHARLE, T EmEN KT Co. FMAIE [a]
L6 EB A AF L ¥ S, HCN [ PRS2 N 33.9%, & T
R EE 16.4%, X GEENFLE A1 EDTA-
4Na/ v -ALO, XF I A — & IR P ER B AT 8, SR

PR SR R AT 5 1t — 20 IR

N T HCBRE S 2 XIS R e i, A
G711 A IE VPR L SR IRbR AE 7 VR0 P e o M 2
1T TICE VY, 45 RILEE 5.
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Tab. 5 Evaluation results of sensory quality for cigarettes
Ff it T 5 WA F R ENUN Sy
Xof HE A IO 5.0 29.9 5.0 11.0 17.6 22.5 91.0
PG 2 5.0 295 4.9 10.9 17.8 232 913

M s R LA 1, RG22 53
v e N - NS WY i S 2 AT Y §
ARG TS A =, BT 2 115 2w & 0
BB, HEREREMEGEXK.
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Fig. 5 Schematic illustration for the two mechanisms of EDTA-
4Na/ y -AlL O, reducing the release amount of Cr and Cd in
cigarette mainstream smoke
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Reducution of chromium and cadmium deliveries in mainstream cigarette smoke by
mesoporous composite EDTA-4Na/y-Al,O,
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Abstract: Mesoporous composite EDTA-4Na/ v -Al,O; was synthesized by impregnation method using v -Al,O; and EDTA-4Na*4H,0 as

raw materials. Structure and properties of the composite were characterized by means of transmission electron microscopy (TEM), powder

X-ray diffraction (XRD) and thermogravimetry (TG). Mesoporous composite EDTA-4Na/ vy -Al,O; was added to two element composite

filter rod, and its effect on reducing Cr and Cd delivery in cigarette mainstream smoke was examined. Results indicated that the amount

of Cr and Cd in cigarette mainstream smoke can be reduced by 33.2% and 31.1% as the mesoporous composite EDTA-4Na/ v -Al,O; was

added to the two element composite filter rod by 16.25mg per filter-tip. The possible mechanism of reducing Cr and Cd delivery in cigarette

mainstream smoke was discussed.
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