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Preparation and characterization of modified tobacco
powder biomass adsorbent

Kang Sijun®, Du Sijie®, Yang Jinhui®, Yang Bin®, Li Chuanshu®, Luo Yi®, Lei Zengjiang®
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Abstract; Modification of tobacco powder by pyridine catalytic method obtained modified tobacco powder
biomass adsorbent (MTPBA). This provides a technical basis for the comprehensive utilization of waste
biomass resources and the management of NO; contamination. Through the conditional experiments,
taken MTPBA direct recover and NO; adsorption rate of 2 mg/L as indicators, the influence of main
parameter conditions in the preparation process of MTPBA was studied, and determined the suitable
conditions for the preparation of MTPBA. The physicochemical characteristics of tobacco powder before
and after modification were characterized by scanning electron microscopy. energy spectrum analyzer,
Fourier transform infrared spectroscopy etc. The results show that the suitable conditions for preparing
MTPBA are NaOH concentration of 1.5 mol/L during strong alkali pretreatment; the temperature of the
crosslinking reaction is 80 ‘C; the dosage of the crosslinking agent is 5 ml/g; the temperature of the

quaternization reaction is 80 ‘C. The formed MTPBA showed uniform morphology, increased crystallinity,
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formed a large number of fine pores on the surface, and successfully introduced tertiary amine groups and

chloroalkyl groups. The results indicate that MTPBA has a better pore structure than the original tobacco

powder, and the introduction of tertiary amine groups, chloroalkyl groups and surface zeta potential

changes are favorable for adsorption of NOj .

Keywords: tobacco powder; chemical modification; biomass adsorbent; characterization; nitrate

R RE Y R A KR S SR EE R, X
B — BRI BT 08, | IR S K
BT I f 5 W 7K 7= F7 A R R L 7 R (e R
FESHEE . RS FBUKRMKE BRIk E2EH
BT ERIR . 2Rk A BB R B R 25 BR Y R
R W B BRI G v el R O L A T B A
b 2 SN 53N = 312 G =S R e+
ook T AR A R B A M A R R A KRR
FEMEAR S 2 Al A AR 2SR B s T R
H IS 2 3 00 R A AR 2 AR e B I B (R 1Y
foof i Keoxs ARH R . R SRR BA T RO FL B 2
T AR 438 3 it AHGEAG DL 55 008 2K o i 44 L
£ MW S BEE SR B AT L AR SR R R A ) A
T T e W R 590 6 K HR ST Y 3R W S A A e o T
PEfE, B — B LM B . T3 2550 R A RS
AR 2 B P S o K v SR 2 A7 W 5 4 0% o LR
LT BN 99.44 Yo , W BE5R) AT A A 2~3 K.
XUHE 18 2 B 98 T R AR 6 Cd™ i W B 1 B W o
T Cd* Y B R il 648.33 mg/kg, HA R
TP B R R . PR ET R R SR LB U
(VD 5T & BT UCVD EAG 8 4 19 W% B M fig
AR T A A R B TR BRI A A o
R 0y J5 R B R0 o 2 R K R R R AR AN A Y T
JRE 08 A 0 R D 3 A Ao 4 A W Do W R R A A A
TSR AR 1) 2B LA & .

24 H NaOH XM A 547 B4 B8, P38 1 5 34
AT B s R Tk Ak . = 2 B AU Ak ) A5 e i AR oK A=
Yy R B (MTPBA) . i ad 46 F 5256 . L MTPBA
M E IR 2 mg/L B NO; W 8 b5 F58 T
MTPBA il & i 72 o 19 8 22 B 52 ) 1 5
Tl $& MTPBA 93 B4 4, 60 M0 AR ekt i Js /9
PR AL 25 R AE SE AT R AE 20 87 . 0F 58 MTPBA (1) gle o
HLEE

1 MR5EFE

1.1 EERXFE5ME

FEG AR CEM)F R 60 BHELF) 3
AENHE NN H I H B (DMF) (g BE 99 % Y
SO AR R VR AR S R Y R Y T
T B B A3 B 4l 5 SE 3 K O KB K.

FZALE JSOAH S IR AL 1 R B R R
WA WA D B AR 20 S 56k R

(NICOLET6700 A, 3¢ [ Thermo Fisher A #]); X
S RIS (X-Max B!, 3 [ OXFORD 28 #)) s 714
LT @ WS (JSM-7500F BY, H A JEOL 24w s X 4t
LA B CULTIMALV #1, H A& Rigku 24 &) ; TU-
1901 AOEHEE A al W43 36 56 BE T F (b 50 38 v i A X
WARTEAFD .,
1.2 BUME R R A W B R B R B R B R

1) 5, B, 71 Ak 2R

MR Je 9% NaOH i £k 25 B 5B 73 A it 28 A 2f 21
e AT Y R B IR B R G A, BRI 10 g
A A A e B2 19 NaOH % W 100 mL (o gy
Veon=1g: 10 mL), i 4 h G HEE FAKRERE
Ve BB EEW BoP M, TS UTE E 60 H L
BT TS AL

2) ISR SN e 28 Bk Tk AL

WA BENE LB £ DMF R A it 5
Bl b 2T 2 R S B Bk AL T B G047 2 K Tk . 48 5
AL B S AR BT 250 mL = B0 A —
IR 48 N BE  DMF ., B T3 i b 78 — & 1R
PPk S 60 min TN A I E fE AR R 2k 2 45 4 S
60 min, ¥ i 52 W AR R AL JE K 2 DMEF = ik B S
1 g:5 mL:4 mL,

3) = LU AL

TEMBEAL NIRRT RBH S =k k%
AU AL I 5 76 0 AR 21 2 25 5 22 108 BT 1 AL A AL
Wi R P . 78 2) R A B A 10 mL 99% 1 =&
JHe s A6 AN [] AU Ak s o7 3 B T 438 R 180 min, %
HIG =K 50% 1 O X8 FRETRZE T
PE. TG EE 2 60 H LR 3% MTPBA, & T /%
A LA .
1.3 THERIR B K18

TE 75 mL BN RN 25 mL — @ VR B 1 il R AR
W . A GE & ) MTPBA, 76 5 il #2 K | DL 150
r/min #2381 h, etk gt g, EE R 3 Kl
JERE O R A A IR R 1 S . AR =8 (D At
(2) 115 MTPBA X il iR 5 1% W B 52 e b =2,
(Co,—CH XV
-
R:QE%le%% 2

A ¢ & MTPBA X8 BR R 09 W [ & . mg/g; R N
il PR AR A W B3, 0 5 €0 Sy W T T % YRR A T AR A

q (D




%14

Beww FLH L BOMIA R A R A 6 R &L R A 163

mg/L;C, AWM GBS TR R R mg/L;V N
WARFL . Lym S MTPBA it .g.

2 #RE5iTiR

2.1 #1% MTPBA M IH &4

2.1.1 BBALEGH A £ MTPBA 1l & it
S 0.1,0.5,1.0,1.5,2.0,2.5 mol/L ¥
NaOH ¥ ¥ % M0 oK J50 b4 F 17 58 B 7 40 2, D
MTPBA B3 S (i Ak A K 5 5 45 0 R 5 & 2
O 2 mg/L 1 NO, WM % R M35 F5 , #F 55 A )
NaOH ¥ 5t il 4 MTPBA (5 m . WK 1 s,
SER A AL P AR L R AT NOS T B % 5 NaOH
W B S IEAH G, Y NaOH ¥ BE 38 in %) 1.5 mol/L B,
T NO; B0 4 2 35 #] 96.0% . F#2 5 NaOH %
JE X NO; Bt JC B 38 75 S8 i MTPBA 1
HIWEH S NaOH M 2 fAHC, Bk, &4
NO; 19 2 B % fil MTPBA (9 B Uk 3%, Wi 4b B
NaOH ik JE % H1.5 mol/L,

100 190

90 - /
180
ES
80 \ @
. 7OW
70 = \

TT—e

052 B 28 1%

60 . . 1 | L lgo
00 05 10 15 20 25

NaOHEE/(mol - L")
H: —s—REME —e—S HiltX

1 7 [E NaOH # & % i & MTPBA B9 g
Fig.1 Effect of different NaOH concentrations on
preparation of MTPBA

Z2AFE , NaOH X 2 £F 4k 2 F1K i % A 15 i AF
FHS MR 2 5 B 9 A B AR T 3B 2 £F 4k R K
JE & I H NaOH [y v B2 R 5y o AR 0 2% 2k ok, A
I, MTPBA E U B NaOH ¥ B2 19 35 I i 8/ .
AL 4 R % A 2. A 5 9 NaOH % g H It
NaOH [ i VE T A5 25 2 22 00 A X 2 & 38 s [/ B
NaOH J&:£F 4 25 () K 47T K 75000, 56 o 7 Ak 21 % 3R
T ARG B 24k R 2T 4 R R & A
S FEEMIR R AR KRR RTE TR R, 1
T2 4 2 5 PR A 4 il R R MTPBA X}
NO, # W Z2RfE NaOH ¥ FE B3 finm 35 m
2.1.2 RBFERWBERXIFENZImE W FH

DAZHR R R FE R Z 78 MTPBA (i % i
v e ) 5 B 2 L B 1 L 3 43 581 Sk 50.60,70,80
90,100 C, Lk 2 mg/L ) NO; Wt 2 H5 45 . IR 5
ISR TN e 28 16 s L 1) 3 EE 6T ol 45 MTPBA [ 5%
M, W 2 Frs , A& 1 MTPBA X NO; i
A 23 it 52 366 2 7 I B 1) T o T BG4 5 B R Y

W TH 2 80 C I  MTPBA X NO, iy W fff 3 %

BB K W0 24 AR 2L T Ui B R - N Oy 19 Wl B SUA

I o PRI SIS 4 L E V7 4 i A 80 C
100
95 -

90} /
S g5tk

g
*
= s0r
)
5F
70t

65 "
50 60 70 80 90 100 110
R S B 1 BE/C
. —n—RIEMHE
2 B EE X & MTPBA B 10
Fig.2 Effect of crosslinking reaction temperature on
preparation of MTPBA

2 Y R 5 AN e & A 2SI RN ) 37 i R R
U5y N S VA -2 3 O 7 N = W W 81 A e =)
AT AR SE 4 Ak 21 4 3% 5 A 480 0 TN 266 19 5L B AN
TODJES 5 T S I 30 B ok v, SR A S5 A R AR TR R
IR, R AR BRI T ek £ 4 R
S E AN RN . WAL A 4 &= 5 5 A AN B2
I 207 B 78 4 o 0 TR Ak 7 1 N B AU 5 A i & %o
NO; iy W B 8508 ey

) ZZWAN M E s 72 MTPBA By 45
R, 958 1l 52 BR R PR A0 B I RN B (Vo ¢
My ) 2.4.5.6.8,10 mL/g. L 2 mg/L
NO; W Fff 2 S 48 b1 BF 55 28 R ) Y 4800 & xF i
MTPBA {520, 4n & 3 frzs . fie 44l £ 1) MTPBA
XFNO; 18 5 B 25 Bifi 2 58 551 78 45 St %) 384 o 22 4 34
e JE B Y R e Y AR BRI i Sy 5 mL/g B,
NO; BB R E 35 96.9 %6, 2k 224 it 22 Bt 57 i 35 hn
HLNO; W B 28 51 A BT RE AR . R L, 28 1656 5 2R
AANBE BN E NS 5 mL/g.

95} e
T——n
.90}

ES
‘E& [
:&.85-
g80-
75+
2 4 6 8 10
SN R/ (L - g7)
T —n— RIRHEER
B 3 3 EEF 0 = 3T 0 SR B9 &2

Fig.3 Effect of crosslinker amount on preparation of MTPBA
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