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Abstract: The surface wetting properties of paper-process reconstituted tobacco and natural tobacco leaf under different relative
humidity were investigated in present study. The advancing contact angle was measured by Dynamic Contact Angle Analyzer
(DCA). Scanning Electron Microscope (SEM) and Atomic Force Microscope ( AFM) were also utilized to compare the surface
morphology. The results showed that whether the water or essence was used as the liquid medium, the advancing contact angle of
natural tobacco leaf was greater than 90°. It exhibited a hydrophobic property. While the advancing contact angle of paper-
process reconstituted tobacco is less than 90°, it presents its hydrophilic surface property. For tobacco leaf, a smoother surface,
and denser leaf structure were observed as compared to paper-process reconstituted tobacco. Furthermore, the surface roughness
of tobacco leaf is lower than paper-process reconstituted bobacco under different relative humidity ( respectively 37. 23 nm,
82.97 nm and 227. 99 nm, 105. 35 nm). The coarser surface and porous structures of paper-process reconstituted tobacco
verified the finding of its dymatic contact angle.

Key words: paper-process reconstituted tobacco ;tobacco leaf ; wetting characteristic ; dynamic contact angle

FERAM5Z 0 R P AR rh 2372 R 2 8 JEOORE B, 173 A A S K 2
FHAR 0 T3 A v 7 A A AR AR A S5 AR 5 R A ot — 9 0 T T 252 7 A P A R R Y A
FEOT R EEA R L IOk GE AL, h TEAOE RA LR UL 2 H R R 2 05k . ARk

W5 H#7:2012 05 -28
BETB ] R EK =204 G 0 3 i SR SR 7% L 5 R0 H (egzhzd1002)
PEF B A 30 (1990 - ), 22, INARFS M AR, 322 DA S0 R 0 0 W i (AR R AR B ik 5

* BHAEE 4 € RIS R A (b2 5 R 4K E-mail ; yangfei @ scut. edu. en,



80 oo ¥ 5 T 5533 %

HRSE A B B /N RS0 U BB AR TR R S I P 5 AR I AR AT A 228
MELLAF K IRME 7K o RSN AR P AR T, Al LAGE o I8 0 70 7 e S5 BN ] 25 A A R XU, (B
745 T 2T AR R T A, B BRSSP, B N B3 i 1 A8 3 5 A o i 7 o R v A A IR A
— BN, SR A BORN BN SO 2% HO AR - BA S A W R , O ] DS G B i ARk
TR RV AR, B IXRSE S DR 5T, DR MOARIT 5 3 4R 02 0 el 5 SR SR A v )9 40 1P e W 7
TN T, AT AR [ 1A 3 1 92 T ) S AR B T B R Ay A 0 ik T L3 7 S o £
B SHRAR o WSR2 25 A 20 00, X RE S WP i e, 1T 100 7 7R
MR, P 298 AN BLIAT, 32 A 5 — BE 0] N 22 2 S04k, (et I B 25 32 fil ffy 4. AR S0k
Sy fi A 00 S AR 9 AR R SR AR ) 3l 254 ik A TRTEST 45 5 M 0 5 R AR M I B SR
ST P R T R IR AN TR, DA b S5 ) i v SR AR B AR A

1 L5

1.1 SEE#

T AR R DA ik R B 8w AR 7 s ORI I T 2R i D AT IRSHE A R B CE T R
STl A BR DT A2 wl iy TBOR G35 1A
1.2 RWHZE
1.2.1 GREAT KRR R F0 R AR i o3 0 TR R R AR b, WREE 20 °C AR R 43 0 A T Dy
40 % F160 % , fE4F— IR TP 7 he
1.2.2 shA#EmkA X MR A (0,) JaBHE M (0, ) K I% il fA i 5 8% T
T, M — R o4 ARARES AR 25V 2 TR Ay 2 L RE L (GRIR) s R (BRI , i vk st 2 il
I 5 WA A s g (D) T, ) 1) 75 R 8] #2600 FE 42 A A o ASBIFSE R ] DCAT21 BUSE i
15K J74% (78 Dataphysics 23] M, MR 451 LB (20 £0. 1) °C |, Z8 187K K AAE VE I A , 12 A
REE 2 mm, Uik 6, F1 6,0
1.2.3  fa#4d T B4 (SEM) A AE  BE0H 5 A R R SR AR 47108 4 b B , SR A Hitachi S-3700N
R B ST
1.2.4 BT HB#E(AFM) 42 R Veeco /A H] I Nanoscope Illa MultiMode SPM 4341 4H %5 i F il
TR 1 2 AR, I AR O R mp 2

2 FRSihe

2.1 EHEEEHRSRAEMHEERBIILER

S Al A 2 ) RTIN E 8] P T T R P ) SEHE RO , by T A b A 2 1 RIS 2,
PN R L LR A i s R ST N D ol Y SN e U e v 2 S TRt (RS RER A S S & ]
LA AORE R TCRE N J) o AT, ShASEE R AR SF R AR 1 I — R S Al A AT DLER AT RL R T Y
RBERRRE A R I 25 50 6/ K e B I TR S 7 [ s 0K A 3 e LA B 1 R
P, SR T S A A 5 VR A B b A, YRR 4 i 30 R 1) — I ) L S 0 0, S B VA S el ) 5k
T IR AR o

ShA b A AN R E— 0, B BERE , wI e 2 AR AR S (B AVARAY , S RAE PR wirE 4 Ak , e
M TR AR A REERR R Be i AR B O B BRI < B A R R X
7 A 2 B AR TR AL~ A AU SIS DAY . 3 1 3R 2 Dyt 1 3 4% M 0 v 1 45 R AR A
(2 AT T A A FOK AR BE R FE , SERe 200 54 T 40 % 160 % AHXHEE RIEIRIERE . BF
FEARW] : TV R T R KA A BT, TR AR M B 2E 4 Ak A 00K T 90 B2, SR B0 i W) I ey e, T
e 2T M A R AT R A AT /N T 90 B R B R AR, RO B BRI ERE . SR e AT
DAUGE P 3 20K 320 AR g 5 SR R R -2 T EL A TR o A SR A S ) 38 TR R A, o ke S 1T B MR A A L




554 3] SHI A5 < AR AR R 5 R AR R TR R AR A BT 81

AERIEN, IXALIERE T A 2N R v, 3 20K 0 R HAT e A W P A e I A
%o Lﬁ%#ﬁméﬁéﬁ%ﬁﬂimﬂﬁ OB AU, 2 200 ik 2 TR A Rk Uk A1 T s s 40K 1 08 v
Fr AR AR , 22 AJABZR ST R AR | BT LA B f b 28

*x1 @E%HE%%@HﬁE%H&Ez%&E”

Table 1 The wetting properties of reconstituted tobacco and natural tobacco leaf in essence

MXHEE /% FSRMH M natural tobacco leaf/°© HHEL M reconstituted tobacco/°
relative humidity R Or 0, —6r 04 Or 0y — Ok
40 95.72 73.20 22.52 70.81 48.67 22.14
60 95.20 79.27 15.93 62.18 42.48 19.70

1) 0, MHiIEEffA advancing contact angle; 8, N iR Ml ff receding contact angle; 6, — 0y WMl M5 contact angle hysteresis, T #[A]

the same as in following tables
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Table 2 The wetting properties of reconstituted tobacco and natural tobacco leaf in water

RS/ % FARIH I natural tobacco leaf/°© HHELHE H reconstituted tobacco/°
relative humidity R Or 0, — 6y 0, Or 0, — 0y
40 104. 40 90. 81 13.59 43.24 13.00 30.24
60 98.70 77.24 21.46 40. 84 20.02 20. 82
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Fig.1 SEM of reconstituted tobacco and natural tobacco leaf
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Fig.2 AFM of reconstituted tobacco and natural tobacco leaf

2.3 g

Y 2T AR - SR R AR I ) IR WA P 2 31 o A S T R P R B T EL S B 2 AT
TR AR , AR MR Tk SR FH 2 il A3 ot ok A 1) 05 2N e, HLROAR SR 25 S LA, RS AR I A W R DR M 38
AR AT T AR R ATSOR S A g XU SR Z RE 1 ) S5 F) A8 3 20K A el o
RENT & Hh W F B D RETE 2 Y R S Ak S A g

3 4e

3.1 RS H b 0 3G AR R R IRIA R BEAT TS, AR R W TCIE S T RS i 2 KA S AR A
Jit, RARAMR BT fh AR R T 90° , BoA — 7 WY IR , WAt 0 22 5 T s AR A 9 3 T 72 4
FARIE/INT 90° , A B A 2R P AR R A

3.2 SEM T4 R R SR MH - 2 -5, S5 AR B0, T 08 0 0 R ) J R 27 i A B HAT B0 1 21K
P, 300 (A e AR A 5 TR SR A 3 T 9 ) R A A 7 A 22 01 ) T B P 2 —

3.3 AFM WF5EAERAN] 40 %o AR HE T IR SR MH R i 46 32 A s R A R 3223 310 g 37. 23 nm I
227.99 nm;60 %o FHRFIRIE T HERHA - ML 4R35 M0 500 R AR JEE 030 0 82. 97 nm AT 105. 35 nm, A%
AR 2 AR P2 s 1 T s ARIE MR8 i, i LA 8 SR T AR R A 22001

S 3k

(1550, 5k E 20, AR, 45 AU RT3 T2 oE [ )] . PEdbiR Tolk 2 Be %4k ,2002,20(1) :19-22,34.

(2] FE G- BRpe b, AR, A5 SR RS i AR R R [T ] A RO A2 40 - B A4, 2007 ,36 (2) :205-207.

(3] BRI, B2 0K, EAHT, 55, FINAMEAREN T T2 S5 St [ 1] MRk ,2002(2) :4-10.

(41 FE w05 #2522 ) s B AT P 2T 4 R R PEDFFE [ D] JUnt . rh R =B o7 Az B 1 1 2= 038 3¢, 2007

(S 1I0, B oK e I 8 3 16 2h 252l A 1 07 i B S R 3R (] P IA 254 : HOARE2# AR, 2011 ,41(5) :821-826.

(61 FH T, Brak Ty, AR, 4. dinfR SEAL IROR LRI RMIMERT [ )] . 552 B 22441, 2005,26 (9) :1752-1756.

(7 B4R . e fih iy B HAER A 2 BF 58 PP A LD ] A2 05 5 0, 2000, 12(4) :370-374.

[8]CHEN Y L,HELM C A,ISRAELACHVILI J N. Molecular mechanisms associated with adhesion and contact angle hysteresis of monolayer sur-
faces[ J]. The Journal of Physical Chemistry,1991,95(26) ;10736-10747.

[9) EMEAR, el ANCE. Hef A5 A I AT [ 1], TR IR ,2002,23(1) :67-70.

[10]MORRA M,OCCHIELLO E,GARBASSI F. Knowledge about polymer surfaces from contact angle measurements[ J |. Advances in Colloid and

Interface Science,1990,32(1) :79-116.

(U] EHRP Bk Ty k2 2. oy F R M shAA7 R S He b A i UKL T] . op =R . B #2005 ,35 (1) :64-69.

(12 ] 8R1E4E, 8840 2. R AT BORLERI R & AR s R A [T ] . o B i 404441 ,2004,19(1) :207-211.

(13147 ¢ AR JEHL AT R P A R BU B AR AT [ D 1. 7N AR g BT R A 24 638 3¢, 2007





