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Preparation of Biochar from Tobacco Stems by Pyrolysis and Its
Adsorption Performance
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CHEN Yi-zhen'*?, TONG Yu-xing"*?, LI Xiao-han’, WANG Lei*
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Key Laboratory, Wuhan 430040, China; 4. Hubei Provincial Key Laboratory of Green Materials for Light Industry,
Hubei University of Technology, Wuhan 430068, China)

ABSTRACT: The work aims to research the resource utilization of tobacco stalk waste to solve the great waste of re-
sources and environmental pollution caused by combustion treatment of tobacco stems. The morphology, structure and
adsorption properties of the tobacco stem biochar were characterized by pyrolysis of tobacco stems at different tempera-
ture, and the ions adsorption of heavy metals were applied. The results showed that the tobacco stem biochar produced
during pyrolysis at 800 °C had a good pore structure and excellent metal ion adsorption effect, and its adsorption effect on
Cu(IT) was the best, followed by Cd(Il). That on Cr(Ill) was not significant. The biochar prepared from tobacco stems has
excellent selective adsorption effect on specific ions, and this study has important guiding significance for the develop-
ment of heavy metal adsorption field.

KEY WORDS: tobacco stem; biochar; heavy metal adsorption

KRB 2022-11-16

E&TH: #id i AxA$+E4 (2021CFB595)

fEER M. ALK (1984—), B, Mit, THF, TEMAFTAAFEBET LR EZRIELR,
BEMEE: £& (1982—), ¥, Hd, s, T 2R T AL M AAEMAAFLF 4,



a4k H£5H

PR, A AR A AT A W B B BE AT S 35 -

e 20 g, BEE & E AR AL 5 I B A
FHVA R Tl 3% sh v ey ok, 7 75 5 48 HE R A 5%
HRECE SR, ARESE, fEH (Cu).
(Cd) M (Cr) ot Y. shiMmARA L],
xR SR AP A E R . R R
REBRESBERANERN T EZ—, W, R
22U B I 4 W R A AR AR BRI 2 4, HLAT T B
B0 R S Ao —Fh e s s R R R R
A W I R A5 2 A SRR B AT RECT i A
W5 1 0 S A Sk A W 1 e W L O M AR ik L
AR FRE R, SRR BB R D, 5k
T AR A KOG BT IR B A W B 22 il i
YIWIRE ), HEWmsal) 12 VR SR B AR A W B 750 L0

MR B AR m ST, eI EB 2R,
e HRAE 2 B A X T8 [ AR R T A — PP 40~90
TIAEL, AR P~ 8 AE 200~300 J5 t, FILFEAER)
MRS (EEEAT ) AHEAE] 300~500 J7 ),
THFFARFRR | ARG B O, A R — el Hoa 1
Jr EAEAE R AERE WO B T FREE TS Y i Xk
AT 64 T AT 2 (AR ) F AT DA R Ak B S R 54
AT HE AT A0 06 DR A A FH 32 B0 L A R Bk R
Herp DU W RS P m Sl 3 B 5T O ) o T A A
J5 V5 JAT 55 A0 A i 2 — PP ARG AT 5% 1 T Rp 4
BHURNS , ITAERAGE] TIRAMISE . AN, ik
i et e B B B B, R AR T A
LA U0 R, MR A (AR R AN A AT A b
TG Gy, B A AAH KB ik g i A, AR
FIBFFE o 5 UL B AR i i 4% T 2 FE B L K
P Al i AR AR BBR T 32 1 4% 1) 2E W Rk R
PE2E HAS 5 SEARRE AR, i AT 25 i A Wtk 7 e i
IR, S R A o kL B T 2, TERR
B R TR, JFRHE SR IAEE T s 24 Wik . A9
T LA RARE e PR o IV 2 B 0 S D i R i A
fiff, DR R A AR i, S R e R
ARAT I AR T B T B K 1) B Ry s T
AR PRI , Pl LLSRAS o i B P R

P8 HRAT 3 R [0 51 D ) T e e 4 B 5 B [
L, BERT AR PR IR B () R, O MGE AR, X
MV 5 B IR AL A LA BRI ARSI
W R 7E 400 ~ 800 °C&< 4R XHEATHEF TR AL
ARER, AT B A [R] 45 440 B KR AT 2 0 o R H
BE . ZLAN . B ST O AT A i ) B AR RE A T
FAE o FEST AR PR AT T 545 1 A A ik 5 B4
J& BT 22 Rl D R I R MR A e 7E 4

BT 8 42
1 X

1.1 ##EFIKH
FERPRIAIGR - M, 1AL A R T

HIR/AF; CuSO, 5H,0. CdSO,-3/8 H,O. CrCl;, |
22 TE A AL BRHE A A BR A F .

1.2 MEATEHERE & T &

FEHRFF RV 1 om /NBE, EA5 T4 24 h LIS
BFEX S, 7 Ny BRPAE T EilRail . &
FHEBECR . J6LL 5 °C/min B THEE T2 200 °C, F
2L 10 °C/min ¥ T} 2 400 ~ 800 °C, £ HAriRE T
LR 90 min, N, Ji# A 200 mL/min. &5 )E,
REW PR B 2 S IR 5 B Al P B A5 B AT A
Yt
1.3 NEFF 4= Py ok 3= 1E B2 W Bt
1.3.1 x4k

BEIRFT A= i A B 25 TR A T8 24 h s HUHE
A IR, FE 575 CCHRAFTHIBE 4 h, TRASFHE
HGFRE, 52 RFF A i K o 5 &

1.3.2 £I5h3kiE

HRCHR i AR AT A B i 5 TG K IR A Ry AR 3L []
B, WA 240 R AR, A
SEATEE B2 E T, 7E 19 MPa B9)JE 1 T 3 min,
il 325 Has e o £ ] Niconet 6700 FUZT AN
I RE AR HEFT 20T, SIS R 500 ~ 4 000 cm ™
I HEFRN 2 em™',

1.3.3 frEkiE

BAEEMETERER L, A ERNS
( Xplora Plus, Horiba Francesas, France ), 7& 2 il 254
TREREN, KRB 50X YiERe, MRk N
638 nm, IE K 25 mW,

1.3.4 HEHEE

BEIRAT A= i FE i T SR B FRE & L,
FiE 7 2% ( SEM, Hitachi SU70, Japan) W%
YRR RETES, BER 3KV,

1.3.5 L REAAAMRK

R T T RN R IR R A B AT AR
YIRRA LR AL ( BET ), XX 2 Fike i e 22 1w
FAHTHL CASAP 2020 ) #7438, FESFE 120 °CF
AT ES AL H 9 h, SRJGTE 77 K TR A ER
W2 o6 58 B0 5
1.3.6 &EBETFWM

JrAELE 1 ~20 mg/L AN [R] B v RR R Y
CuSO, /KW . CASO, KIEW . CrCls /KWl VEbR 1
M2k o K 20 mg A WAk E T 20 mL G A 10 mg/L
) LR, ERAM FFEREIR LA 200 t/min 4b
Pl 4h, FEEH 0.45 pm b JEAR T IE, BT EOET,
FIH T W46 11 ( SHIMADZU AA-6300C )
T RE B T E , AR R



- 36 - 1 %% T %

2023 43 H

Cu(H)i[&%%iCOC;qxlOO% (1)

0

K. Co A Cu (1) BRI FTEW R, mg/L;
CooM tHFZ) Cu (11) BB, mg/L,

ANE] pH T B MRS . B 800 °C A ik BE T i
B IRFT A= s, T B RE pH B9 CuSO4 /KW
CASO, KW . CrClL KWL, 4 20 mg AYik'E T
20 mL R R 10 mg/L 19 FRIEW T, 55440
FAERERH L 200 r/min AbBE 4 h, Bifi)5F 0.45 pm i
JEASTIE, BT E.OE T, R T
W Hs IR, THE PR,

2 FHRE5HSMH

2.1 RITFEMBRE ST

FEA Y BT LA 0 ;O T, TR
B SR Al AL DL B A S 0 R e
S, TSRS PRSI A RS2 2 [ 9 AR E AT
J N2 0E o FHHAT Z 9Lk 19 K Z W58 R EAE T AR
H B B9 BT fE , AR XA [R5 5 114 W BRHARCER e P i A
%o MR AR S Z R FOLEE, WAGFFBAER . &
Tac e, Wy PR R 4% A B R T UTE, AN A E 4R
B B HAA BEHLBR AR [R] A W h i A Y e 32 T AR
23 R A8 M A )T W R 2k AR i A B i 2 1 A 3L
VR R AR AR R B B T A 2 U ol T R A A
78 TR E XS AT A e Wz B RE A S ), Sl S 2T Ak L i
2 B AT A b A T A T AT o

1 AR T A 2 0 M A
TRATBY SR, Ml AR, RS AR T,
FFA: W0 04 I 43320 S 186 0 o MR 2= W o ) 21 A N 11 4
FaniE 1 B, HAFFAE P06 N 400 ~ 800 °CZ T T AN
) ) 400 il e P o B AR T, AT AR
W B LL AN A 25 W 25 M 28 Ak, Bl 25 B Ak IR 3
T, HAFT 46 WK I FLEE BE 2 — 40 % 2 e W 2
FAFT 2= B 0k 1) A A 04 500 R 588 2 #8 BH S 0 [t
P FERR SRR T, 3 400 em ' Ab Y T AR W Wi 2
B oh—OH ¥Rzl , N 1 H ] LLE BB 5 18 E 89 T+
F—OH I 438 B FA, R IWANNAFT A9 7K 580 T —OH
AR 15T 2 930 T 1 460 cm ! 4 TN FH A e /s
e 58 C—H PRSI FNF5 A REE A Hr Y C=C Hrfipt'e]]
AT BB T ARATAE TR FE b C—H 8 0 R P AR
CHy, VAR5 75 15 v i F2 R ik A A A8 SRR 617, 7
HEAT IR SR EUNT, C—H BT 2L 1 [a) I 2 19 im0 7
WA SR FE 1600 em ™ PR AL H B A I )T & T
BRER C=0 Ml C—O WM MyEsh, A
iKF] 600 ~ 800 °CHY, ZIgZM T RFEEZENK, £
T AE A AR R R ORI AT A R 0 e S
FREIN, WeEs R It iy C=0 WrAF B R B 1Y CO
M CO,, FriRAEIE T MR H 4 B s B 1) o fidk 5 %

1k, FRAR T AT E Wik th—OH ., C=0 2 & & fie
&, MBI C—H BB msal™, X F
600 °C LA L #0 M AAE Wt W R 2T 4 28 A e R 2 Dk 555
s, KL SR SRR A, RN B R
TR 45 4k A1 201

&1 TEABEETHEETEYRKRSRESH
Tab.1 Ash content of cigarette biochar prepared by
different pyrolysis temperatures
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Fig.1 FTIR spectrum of
tobacco stem biochar
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Fig.2 Raman spectrum of
tobacco stem biochar
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Fig.3 SEM images of tobacco stem biochar
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