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Study on Effective Removal of Lignin in Tobacco Stems by
Using Alkaline Ionic Liquids
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Abstract; Making alkaline ionic liquid [Mmim ] DMP and using it as solvent by microwave heating, the
effective removal of lignin in tobacco stems of reconstituted tobacco was studied. A rapid and accurate
method for quantitative determination of liquid lignin by using UV spectrometry was established. The opti-
mum technology for the removal of lignin in tobacco stems with the ionic liquids was determined by or-
thogonal experiment as follows: a maceration temperature of 80°C ,a maceration time of 25 min and a solid
/liquid ratio of 1 : 15. In this process, the removal rate of lignin was 22.60%. The removal rate was about 5
times of that of water extraction. After extraction of tobacco stems by using ionic liquids, the fillers of fiber
were removed heavily and the fiber profile was clearer, which were conducive to the pulping of the subse-
quent raw materials and the control of smoke quality.
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1 KBEHMBETE

1.1 SEIEH

HAAE, B /K3 13,810, = = - ) R
SR BRI & A B ml AR AL,

1,4-T B, 4l B 5K 99% LA |, Mg (NOy), »
6H, O, /S FoK &0 I A R 7 B E 254
Ak 25300 A B ).
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GS-2 BRI & R 48 gl 3 B AL T
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MPa, %5 # 2.0 L ); TG-20B-C %I &5 .00 ML (| g 28 =

BEEANER) ) s YZF—6020 B & 3 B 28 T4 (Rl
BEERAL AR AT ) EVO 18 494 s B8 (18 [E Carl
Zeiss AG) ; XH-100B U455 H, fixi £ 5k i Ak & i 46
BUX At ES R & A R A ] s DR6000 % 41
AL 60 EE T (3 E Hach 28 F]D 5 857 AR 21
HMIETEL Vector 33 ([ Bruker 23 F]) ; 7% 34k
Wi i AVANCE Digital 4000MHz (f£ [E Bruker
NEIDR

1.3 [ERtREE S NE

FHARR R W HLAS B o B 57 1 60 H A
(= O R L R T O 1 T G E R

IRy VeI I ) R B ) R A R
R ARSI 1 534 B E A A HE R E
B 74T (GB/T 2677.1-—1993, GB/T 2677.3—
1993, GB/T 2677.4—1993, GB/T 2677.5—1933,
GB/T 2677.6—1994, GB/T 2677.8-1994, GB/T
2677.9—1994,GB/T 2677.10—1995).
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T AT A 732 F RIS 1 40 Tl 1 5 Y. R 1 (GB/T 2677.8—1994,GB/T 747—1989) IR IE A

AL E b R 7 s HBSC high boiling solvent)
PRI S50 2200 il 2 HAAT SRR A I R AR AT .
L5.1 HAREH&

WERRAR UL T J5 R AR 50.0 g, # A% I3 100
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FER AR FF 1) R 28 NI D i Mg (NOs),
6H, O fEMfEALF], 220 °CF N 2 h, B4 1 38R
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FE 15 min, BIA KB AR ZUUHE R B0 B # ik
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BEHERR B IR A B 1 W A TR S PR e )
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Tab.1 The chemical composition of different materials %
Jt Ko B Pokahis 9 B LRETHE R P AE
puayil 16.71 46.91 58.09 5.43 43.96 7.39 14.76
i A L20] 21.55 45.14 56.07 12.69 32.20 7.31 11.88
e 6.04 5.36 23.15 0.15 58.80 25.56 22.34
Fr R 2.78 7.19 8.41 74.56 23.15 19.63
S e 3.15 8.21 10.80 2.50 73.79 17.39 19.64
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Fig.1 The absorbance curve of ionic liquid and lignin
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Fig.2 The curve of the absorbance and the
lignin concentration
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S 1) AR AURI B HE X A Fp A 5 3R 26 B SR (4 R .
LI A IR OE 3 A KF B IR TR 26 1T W3k 2.
DL TR N Z e B T mL 0 5 WA B 7
VAR IR L U AE A AE A 7E 280 nm ALWROE A
R AT 2R s o e B T T B S AR TP R
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Tab.2 The Orthogonal test conditions for the

removal of lignin from tobacco stems

KE Amumgc DRI oo min
/(g+mL™1)
1 70 1:10 15
2 80 1:15 20
3 90 1:20 25

x3 MBEPAREERMEZRBEER
Tab.3 The orthogonal test results for the removal

of lignin from tobacco stems

2L

s A/ C D ot min s
1 70 1:10 15 12.62
2 70 1:15 20 16.98
3 70 1:20 25 18.83
4 80 1:10 20 18.68
5 80 1:15 25 22.60
6 80 1:20 15 19.74
7 90 1:10 25 23.08
8 90 1:15 15 22.83
9 90 1:20 20 23.62
k1 16.14 18.13 18.40 -
ko 20.34 20.80 19.76 -
ks 23.18 20.73 21.50 —
R 7.04 2.67 3.10 -

H1 ¢ 3 FRI, 2% PR 380 AR 25 R 38 5 o 110 2
PERCYUCR < 32308 il 2 IR o I [R] L 2 RHE H . fH Y
Rttt BT 90 Cfy f FAEFEA Y S B A
M ER o MRS AR A X 5 BT A0 B ma K
T BN E B R o BN I T 1) RE AR BE R, X A 1
SRAL S R PRI R PP AR B 3R 25 R B e 2 R A
A AB,Cs IR BHRIE 80°C BHA L 1 2 15, 1R 5 [A]
25 min SRS T AL BRAARE IS 09 B 5 A, AR 9 AR
JRUR AR e BE ot R OR R M E R RN
22.60%.
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0T B UEVRRH A Jo 2R DR I T 1 A

Bt R IRRAE AR R GERL AR AR ) & 1 19 % J7

FHES TR0 AR Ak P B AR TR K il 52 5 0 8 A5 o
AR BUR & B AT 10 5E . R 5L 3 It
AARBR M ZERFR I 4.

x4 HEEREBEFLCEBERRERNERE

Tab.4 The dissolution rate of lignin from tobacco

stems treated with different solvents %
. ARE G
b - Ll
1 2 3 PIEH bRdERZE
JE A 14.56  14.89 14.83 14.76 0.18 —
BTk
11.25  11.53 11.48 11.42 0.15 22.63
AL PRI AR
POk
13.94 14.16 14.21 14.1 0.14 4.47
Ere il

i 4 AR R FE T 2 P T T A
IR AR RIS T 7 R 70052 A1k KR
LR 22.63% . 55 R M PRI 2
VR 5 e MR DTSR T 0 W
T 40 A AR AT 5 B e

WRB LKA 0 49 53 4843 L
2 6% RIS th T AU
R IE 5 T B o 7 AT A B 1
B KL A T — O 4. T 0 W B LA
SERRPE B T A AR o R B KR 1 0
T L5 % BCHE RS TR 1
HE 0 T 2208 T AL S B0 A A 32
IR ER 0 BRI 5 5. DTS RkE RS
FHBEA LI R,
2.5 REZXETFRESERTERMAEITL

FE 3 9 M A 5 5 0 5 4
S JLB RIS T 3CA) B M 4 43
S S T AL 5 R L, SR 22
S 0y 0 A B AT 5 %
] J2 P0G A 2T 4 2 ). SR A 5 2H 4 2 [ 5
S K TR R SRR B th 5 2280 T
AR 3 75 4 L 9 0 4 DL
A T SO R T 5 4 T
SECETENAIFYJ2 B B 0 0 2 I A 26 K i
S 2 M SO 4 S 4
B T AUSARISET S5 A 2 4 WL B
B s B9 TR o 0 5347 BLO B B2
SASPRE B3 S I FULT 2 . 5
FHAETE. JAFE] 3CC) T R 1 BRHURERY 10
A1) 55 5 0 P L 0 7 AR 1 47 L9
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(a: RIBAL,b: B T RARIBL)
Fig.3 The SEM analysis image of tobacco stem before

and after the treatment with ionic liquid
(a: The original tobacco stem,

b: The ionic liquid tobacco stem)
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