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Abstract

Under the background of global warming, how to alleviate the greenhouse effect is a global prob-
lem and challenge. In this study, a series of biochar derived from pomelo peel, corn stalk and se-
same stalk were prepared, and the CO; adsorption properties and mechanism on the peel and
straw based biochar were studied. The results showed that the pore structure of straw-based bio-
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char was better than that of peel-based biochar, and the specific surface area of former was
1.48~2.32 times larger than that of peel biochar. The pore development of biochar is closely re-
lated to its elemental composition. High carbon content is conducive to pore development and in-
crease the specific surface area, while inorganic ash will block the pores, resulting in a decrease in
the specific surface area. Adsorption Kinetics and isotherm studies showed that the CO; adsorp-
tion of corn straw biochar was mainly single-layer adsorption, and the adsorption process was
mainly physical adsorption accompanied by slightly chemical adsorption. Increasing temperature
would reduce the CO; adsorption capacity of biochar.
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1. 5|5 (Introduction)

SRR R A ERVEM SR 08, 528 A4 2 1)z 0 . KA IR E SRR E AN W T = 2 3 8a ek
SRR EERF, i CO, & EERESUE, HAT, KAH CO, WAL i Tk A Ei i 290 ppm FFt+
FIM) 418 ppm, PR WEEZHETE T 1.9°C [1]. ARAX—F 8, FET 2020 F52H T “prkig”
“ORHAT” ) XK BRR[2]. NFREEHERE XK TAE, TPRATZARBN CO, AR K. CO,
THEEBOR T Ir NPRGE T4  MARS b i SE (3 FURIRANER ) RIS T4, P RIe 5 il R RO 5 1L S IV
o HHBIRGESE CO, FHAEBRAVERBIGE . AR L By BE . AR A . Hordr,  [ERIR
B2 P P T AR B 751, ST S A e g Bk A B B A T TR 5 U 20 88 CO, BT[] AR B v A
FIBATHAMK. CO MMM EM AL, RN 1M COMERARZ —[4]. AT 52
TR LN 3wl £ vivt A AN S S R 07 N AN == S = 2 NP 24 e e 2 £
kL AEMIREE[5] 6]

AW e A= P o ORI ) & BRI S AR B 2 L BRI, FLERRRIE) Tz, A
RN EFY . TARFY . AR . HAE Mm% CO b, BAMA. fLRgn 5%
T H REFF & S, B CO, AT 7). Leng %5 A\ [7]42 H b 3 AR AL IR 2602 A= 4 o (1) B LA B PE IR
AWK I FLBR S A TE IR B VR B T 5 B R BV E o AR ) 48 S P P ) A 255 2R B e v R 5
We AR AL R AR ) E R R . kb T 55 A1 & 1 AN IR IR N 028 B RS AT AE R, R LB A FAi
TEZRITHE(300~700°C), AR FLBRANKT G . 80 58 N [9] LI BT R AT ERAR, SRAIRBUEMAS T4
Y I FLBREEHE , AT 3R 5 A2k I LR T AR AN G LA R B B4R i, % CO, MR P28 5 A 43.15 mg/g
T ZE 47.36 mg/g.

UEAh, AR BT R A R TR A 2 s e OB AR T, TS I 2% CO, ML PERE . Lee & A[10]LAH
REHL. BT 5e. AKREREAT . KRHRAZFe S AT SR AR R, R H R A B A R LR KOS
FLR RS K. Cao 6 N[1 1WA R IUAIFHAZHESE . SIBEA . FAACZE i 4 O BT ZE M 9% 1 B e AR AL 4k
i TR KRS TR N EREFT & RS FT A, TR T AE D IR % CO, W B 45 5 (41.23~45.85
mg/g) i T AEFFAEY) R (26.53~41.49 mg/g).
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48

gr b, WREAFEAED TS AV IR EACTE, AT R CO, MTRERI 2R, R LR, H
HEIE S I, ASCHIE T R SRR S Z AT AR R, e T T RAER 5 CO,
PEBERT AT
2. MRFEE
2.1. #%

BT R . FORFEFE . ZRREFENEM B, RGOS AT R B FKmde. 105 CHEZ TR M.
600°CH# 5h, BEATHEFLIZN 0.15~0.38 mm (40~100 ENIIAEYIR . VRS Wdr 4 N YZP. YMIG.
ZMIG. =48 CO, W B AR MR RS .

2.2. RIEHZ*

I B2 TH AR 43 BT (Kubo-X 1000, b 5 187 B4 N, Wi B 5B # 28, KA Brunauer-Emmett-Teller
(BET, 0.01~0.30 P/Po) it AWk LR A . WIEHFT, FESAE 200 C WA 2 h [12]. RIS AR 2
HETEARIS10, SEHED), R KBr M Al A=) R m H fE . RAITCER 20 Hr{X (Elementar Vario Macro

cube, FE[ENI AP R F CLH N A S JTCE M S & ARYE ASTM D3175-11 J73[ 1318 FH #AE 21 U(TGA,
Mettler Toledo TGA/DSC 3+, Ffi )il 2 AW IR K 77 &5 & o

2.3. CO, M B3

KA EEEFIH TGA HHAT CO, W2 /i 528, R 25°C. A R THF M 3GHAT CO,
WY B AR 2R Szt , MARIEE N 0°C [14]. % SCHR[4], RAWE—Z . #EZ0A1 Avrami ) 7 25 X It
BRI 2 S5 A 0T, A Langmuir A1 Freundlich #8574 55 W B B8 3H 47 SR 46 1005 o
3. ZBRE5TVE
3.1. HEHIRRIE

Table 1. Physicochemical properties of biochar

1. EMRIBUMR
o WEREB BIGHR BIGR TR C B N s 0 . R KA

m’g) (em’g) (em¥g)  (m) (%) (%) (%) (%) (%) (%) (%)
YZP 8.29 0.040 0.002 9.74 7058 191 1.61 021 1581 022 24.84% 9.88%
YMIG  19.23 0.076 0.004 786 7026 1.66 099 086 17.67 025 24.89% 8.56%
ZMIG 1231 0.075 0.003 1221 8075 1.82 128 029 1.68 0.02 2595% 14.18%

W AMRE C. Hy No Sy O FIRGFARG, O & sl it HAH.

YR R AR LA BN 8.29~19.23 m¥/g Al 0.040~0.075 cm’/g (% 1), HAUALEFUA
0.002~0.004 cm’/g. “FHJFLIEN 7.86~12.21 nm. T KAEFF(YMIG)FIZ BRALFF(ZMIG) A4 3¢ 1 FL B 45 # 55
W7 B AR (YZP) B ik o B (I LE R T FR(12.31~19.23 m¥/g) /& 5 #(8.29 m%/g) ] 1.48~2.32 5. [FIFE,
YMIG. ZMIG BALAER AR S & T YZP. FLAE A6 (K 1(a)R W YZP AL AT, 1 YMIG Fl
ZMIG BRIBALAL, I EH R Z AL AR, Z AR CO, MR B DAL 3, TS LAE ) IR (<2.0 nm)
CO, "t &:(10.1 mmol/g)izt = T LA 5.0 nm HISFLAEYIK(0.2 mmol/g) [15]. A MR BB« & &N
70.26%~80.75%, HHt ZMIG HIBK & 5 (80.75%) 5K 73 & E(14.18%) i =i A BEEHEIR[16], AR AL
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M5 oo RARE VIS, @Mk EARTIBRKE, MK N 2B REALR, BT R .
b, ZMIG B SR i, (BB TAAER 2 K B LR, S 8O B LS lRTAAKR T YMIG.
FRA AR 1) H & E(1.66%~1.91%)5 O & E(1.68%~17.67%)E T N & H:(0.99%~1.61%), iX 5 HAth[F2
AR 0 A R A — 2L [17] [18]. AP O/C LN 0.02~0.25, FEALALIERAR, BiKMR 5,
BRI TIPSR F CO, 43 F[19].

A (A 1(b) R, VIR BIRIILE 80%LL |, Hr YMIG #i ki 208 90%, X AfRe 5 H
Koy E Bl DA % LA 1(e))Bor, AW 4 —OH (3435 cm ™). C=0 (1665 cm ™). —C-H (2926 cm '
2850 cm™'). C-OH (1118 cm Y25 & fE 4.
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Figure 1. Pore size distribution (a); TGA curves(b), FTIR spectra (c) of biochar
E 1. £MRIFLES(a); REBZ(D); LIKEE()

3.2. CO, R ft

TE25°CHMT, VIR CO, WY 30.96~44.08 mg/g (14 2(a)). YMIG #1 ZMIG ] CO, W I &
(34.50~44.08 mg/g)f=i T YZP (30.96 mg/g), X W] g5 a1 b R AR A S FLIEF = T YZP k. BRfL4
Foy o At PR 2541 2 B i 3 A= 0 iR W B O, I E - YMIG S 25 B(0.86%) Wt i T ZMIG (0.29%)F1 YZP
(0.21%), XEATHER YMIG BAHE CO, W R IR H . Xia 25 N AGRKGEEVE T T R85 2 LA
BE RBLS BRI T MR CO, IMIREF1[20]. & S B RERI W G AR RS, B it 5%
WEAER, (S RS ERLEE S RERR . WA, S s R . US4 A 3 st
CO, IR B [21] [22]

SralEEHE— S, #E S Avrami BT AR CO, ERRHATINA (R 2). #E—H B )54
RO TR Y EE R B R, v = s A R E BT R I R, Avrami #5284 F T A kLT
BAZ AN R KT R, Re s A B S e B AL 2R L . 7E 25°CHE, AR T HE—20. HE By,
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Avrami # IR 4 0.9918) 7] LLEE {7 Hi iR YMIG X CO, MW M. YMIG 1ENZFLAEE, —J5 7] LAAE
B E AL, @ IR K RS CO,. B — 5T, YMIG W R & S BB AR &
BRI, BEMEREN CO, I AE[23] [24]. R, YMIG XF CO, W Bt ol F2 52 P FE 5 4k 22 W AL
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Figure 2. Adsorption amount of CO,on biochar (a) andadsorption kinetics curves (b) at 25°C
2. HYIRIT CO, BRI B (a) R B IRMIEh S1F B Lk (b), 25°C

Table 2. Adsorption kinetics parameters of CO, on biochar at 25°C
= 2. IR CO, IRz FE S %, 25C

kit Ph— &3 1R P — 3 12 R Avrami %
qe’exp
_ kgt (k)
N —q (1—e*t __"Y. _ (l—e (kqt) j (mg/g)
A3 q: qe( ) 4q; 1+ kY1 9 =49,
72%” qe k1 2 qe k2 2 qe kA 2
£ mg/g  1/min R mg/g  g/(mg * min) mg/g 1/min 1 R
YZP 29.10 0.3872 0.9499 32.18 0.0173 0.9788 29.86 0.3699 0.7446 0.9650 30.96
YMIG 44.63 1.6265 0.9022 45.83 0.0720 0.7540 4449 1.5674 2.8551 0.9918 44.08
ZMJG 3476 0.8344 09792 36.46 0.0416 0.8911 34.62 0.8101 1.3957 0.9955 34.50
Table 3. Adsorption isotherm parameters of CO, adsorption on biochar at 0°C
= 3. R CO, IRMFR&S%, 0C
Langmuir Freundlich
Biochar q.=(bq°Ce)/ (1+bCe) g, =K, Ce"
q b R n ker R
mg/g L/mg mg/L L/mg
YZP 150.57 0.0687 0.9997 2.6089 16.0791 0.9879
YMIG 146.11 0.0685 0.9999 2.5968 16.2487 0.9866
ZMIJG 125.76 0.0647 0.9997 2.5620 13.5713 0.9859

BT T ARSI CO, IR 2k . RIL O°CH DR X CO, I &N 81.01~92.95 mg/g, =T
25 CHIW I & . X2 H TREWRMRE R TR, CO, »FRIAMEsnE, (27T COo, k. Kk, #2
e I PR B2 2 33 CO, AW PR B Y 35 BRI, SR 30— 2D 3R BH AR W) IR W PR C O, A2 — A AW BRI B Dy 3= A F2
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F Langmuir #1 Freundlich A5 %% W BEAHE EA 74004, R 435304 0.9997~0.9999 F1 0.9859~0.9879, Fi 1)
RERHF (AR AL R X CO, M P . MIELT S, Langmuir #7Y%F 0 B AIFDL A BE A0 T Freundlich #5704 ([]
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Figure 3. Adsorption isotherm of CO, on biochar at 0C
B 3. RS CO, MRMiFRZ, 0C
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Figure 4. Relationships between pore structure parameters and CO, adsorption amount of biochar
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IR FLALBREE RN COL BTS2, o3 ks LU R AR AL BALA L AP 4L4R S Co, )
Bt [ HEAT T AR ST (] 4)o R RI, WWRTARS CO, WPt & 2 RIS AFFE R I 1) 2 1 TEAH G O%
AR’ = 0.9885), RUILLREBZIE CO, WA REMHIE. thit, SRILAEBALL, MILERE
CO, Wt 2% B KA AP ML R(R® = 0.7749), KW CO, B 5 THAMILIL P, 1% 5 SChkARIE A —2L[25].

4. &g

LA 3 FhAEFUN R, 1R 600°C 56 T #uifhil e 1 AEMIR, ST T RAEAERACE BT 4, JEE
Fi TR CO, I PEREAINLER . I API SR AL RE e | AR BRI, YMIG AEVRFLES MR & R 4T,
e R AR SRR, X CO, IR P& 44.08 mg/g, =T YZP (30.96 mg/g)M ZMIG (34.50 mg/g).
AP IR AL, BALER. ALAR. PYILES CO, W & 1 2R 1t 43 Bt 45 Jadk—BAE sk 7 LR i
FARIGRFL R SRR CO, WM RE I EE R R . MR 3N ) E AR 2R LR B, CO, FEAM R IR
Bt BB, DAY BRI B IR AR, TR R PR AE YR AT CO, MR . 25 b,
AW — P A TR CO, A KL, A5 B T IR A BRAR B ) /1, HEZN [ K XA B bR (1S o

&E 3k
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