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Abstract

In order to recycle the solid waste, a series of biochar was prepared by co-pyrolysis of wheat straw
and waste from biomass power plant at 600°C and 900°C, respectively. The physical and chemical
properties of biochars were characterized by pore size and specific surface area analyzer, and the
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adsorption properties of CO;, methyl orange and methylene blue on co-pyrolytic biochars were
studied. The results show that slag had a larger specific surface area than fly ash for its less inor-
ganic ash content. The preparation temperature of co-pyrolytic biochar and the mass ratio of slag
to straw affected the biochar’s physical and chemical properties, and the higher of straw content
and pyrolysis temperature, the more developed pores of biochar. There was a linear correlation
between the specific surface area and CO; adsorption capacity of biochar, and the larger the spe-
cific surface area the greater the CO; adsorption capacity. However, it was on the contrary for the
methylene blue and methyl orange adsorption, the higher the slag content the more dyes would be
adsorbed for the inorganic ash of slag plays an important role in the adsorption.
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1. 5|15

W R — M HER AL, SRRSO B HHD RIS B AR, AR TR LRE, ANE TS,
WA P R, HOKIRERRE . R AT IR ekl AR et S, W
B —MERGEE, TR T RV I AN R A N T BN AT M, A S A
B AR &7 E K ERRIRK, X EKIA BTG R BAEAEDIRRMR . X2 PR AR BT 54T TRt
B AL oA R AN SRR R, L AR R A R AR SRR RIS m )2 R[] o
MR BRSFR FR A 6 R AE R PR RSCR R B, R SEARAR S B 7 T 0S5 A H AR P e 22 (ROMR R R [2] o R
PB4k, IR R AN WA B U WS BRI [3] [4] [5] (UnENAK B G AP RESEIR IR TR, e e SRR B 711 55 ) i Y 1311
PP 2 TR AT PR R PO R B S BRI 7, (EL R S W B R A B A i g, T AR i [6] -

PR — R AE R SR AR AL B A RL, FUEABIRIE 2, EER RS
TAVIRFY) . AR FEAMEY, Wk, . Wb 1SURAE. VIR B BN SR A E A,
AT T B A . BB BRURAE . RDACER . BRICAF S . T AR R AE R i I B R T AR
FEILERE . KRERREE G, THFEREATTRE A N 51 7T Z 7]

MR s TR e AR R K BRI RY), IR AV BUR BN beid R b HE R UK
ki, HoRife— e 1~100 pm 2 [0, (RIS AMER, AR 2H0IR, REDCE LR, 47—
73 RIE A RIS N AR TR, SONR TS . MM I B IR Ak 1 R MR IR R
AR PR ] A SR B AR R R R A A B AR B R KA, N RS AR R
RIFALERMEL, BEBLgER . FAGERUSARRAN, & THSEEYR . ASCRED R 1
IR 5 /N REAT ¥ — € LU BIEATIR & TS A AN R B IRLE T 3Lt i 2 AR W s R B 7) 25  HLX TE
LR A AES CO, N RE T, DA R AEVI I L] I [ KR FE B LR i 2

2. KU
2.1, SERRIAF. (UF
T FE T (MB) L2420 CigH1sN5CIS, 7015 &4 319.85 g/mol; FFERE(MO) L2420 CruH14N3SO5Na,
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Wk %

7y ¥R 327.33 gimol, M HEEE 5 SRR H E 25 B AR IR AR, BIOral; NREFTIE
MR pES A A ARG UV-2000 XOGHEEINT W6 RETE,  AERUR] oA
AIRAF]; TGADSCI+HAE AT, M) - FLRZ 4N BA-3-12A [RLT4EL dilp, LA REE
ERABR AR LR B4 kuboX 1000 FLAE 5 LU AR HTACHEAT No WR B BERHIR, A 2 51 BET
TR HER TR

2.2, EHIREE &

18 B SRR N REAT HEATIEYE, TR E 1om KIFE T 105 CEX TR T 24 h, el
FIM R BERREARS AT T3 100 H, 109 XMoo A58 F SR oAox [ 44 B FE v . KR AT 9T S T Ak 38 5
160 Hifti, 705 LZs FH. ¥ LZ 73515 XM #i& H 1:0.5. 1:1, 1.2 8 4&, HH3.6 g EAN LI,
7F 600°C F1 900°C 251 T #\i# 3 h SRIFILHR AW » FT A3 B FFUAR S JE A BRI L Ll A A i 431
i N LZXMO0.5-600 . LZXM1-600. LZXM2-600. LZXMO0.5-900. LZXM1-900. LZXM2-900, I
LZXM0.5-600 183 600°C  LZ 5 XM $%H8 1:0.5 Jii &t & el RIS A=Yk« Ieah, 7EAE R R 2%
PEF 53 514 XML LZ 5 FH A0, iR JEDRERR S8 AN iR B2 43 73l bR id 4 : XM-600. XM-900. LZ-600.
LZ-900. FH-600. FH-900.

2.3. Wi =*=

S HR[8] [9], KA 66 E 553 BIAE 665 55 464 nm KT, Kl H 3 5 Ykl 5 LR e
BHAWRE . ACEE T 2. 5. 4. 8. 12, 14, 16, 18. 20. 24 mg/L [ H & HW S 0.5, 1. 1.5,
2. 4, 8. 10, 12, 14, 16. 18. 20 mg/L Iy H BRI, A3 AR AT IR G BE,  FF DA B kA B AR ]
bR TAE AR . R TR L E TAE y = 13.934x + 0.2652, FALE R® = 0.9989; FHIEHE (1) 2k i
J5 Ry =13.923x + 0.0062, AL R?=0.9994 MR FF 7106k VA i o Ak A b b 28 AR 98 2 (1) 45

(Co—C,)V
m

Q= x1000 1)

s Q PRI Bkt KR B 7 5, Co NAYRHIIBIURIREE (/L) Ce JMR BT Ja Bkt KR EZ (mg/L)
V R GBRE R AIARFRA (L), m AR 75 & (mg) .

S5 CHR[10] [11], ASSCR A B RE IRV R B 1 COL FRIMRB . 29X 10 mg WX B 770 8 - #v il
IR, 7R 50 ml/min ) N T, BL 20 °Cmin FTHEE R THR E 125°C HF0RFF 30 min.
M5 B 2128 25°C 5, 4 Np DI i & 50 mi/min )i 48 CO, UFEAT IR B ST, R B 7711484 8 R A Pl
Bt ¥ CO, i i .

3. ZER5iHL
3.1, BERRAE

AW ) AR R R PR AE A 1 B LZ. FH A EE R AR S SRR /N (<32.27 m?lg, <0.017
cm®lg), “FEIFLEAERAE Lom, Al JLILEE R 2.2~2.4 nm. Hb LZ R EAL, LR K, #
WILFLBRE: FH EEE . A4, KOMRGE BRI FH RSB, WML B, T LZ Ky Bk
(65.61%), KA LZ ik A E IR AR, X 0T BEH B T LRI TE il

SR, FH RIS AFUAE A B0 R A Brisb (% 2), X ae 5 H TNy &&=l s
A9 o AR A3 IR LZ 28 900°C #Afigt, bt T AR A FLAAR R I GBI 3 1%, 40 5348 25 109.72 mP/g A1 0.058 cm®/g .
MF=R FE, @B FH. LZ PR B KT 79%, Hi LZ =R H5K. XM £ 600°C #i# 5 b & i
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12 178.36 mPlg, HE— LR mAVIRELEE AR VDR U R TR AN SLAR AR T A BT R R, X R T i 9L
BEMIORIE RR[12]. LZ 5 XM B8 e AR ALIR S5 55 28 LU R A 20 R, BAIAD N FR
FETT XM & B2 LR AR, [R5 2% LU AR AR T it R i v LI R ik

Table 1. Physicochemical characteristics and mass loss ratio of slag, ash and fly ash

F L OIE PR KIREIBUHHMES BREHILLL

2K b A m2g LA cmilg PR nm Al JLFLAE nm RK5r%
FH 6.77 0.004 1.11 2.34 91.88
LZ 32.27 0.017 1.04 2.21 65.61

Table 2. Physical and chemical characteristics of adsorbents

= 2. WRB5HROIRLHHE

RS He 2T A m?g FUkBl el CFHITLERZ am AT JLALE nm 77 3%
FH-600 4.60 0.004 1.72 2.96 91.11%
FH-900 3.39 0.003 151 2.62 88.58%
LZ-600 75.05 0.040 1.07 2.15 87.84%
LZ-900 109.72 0.058 1.05 2.35 79.75%
XM-600 178.36 0.093 1.05 2.32 29.92%
XM-900 170.89 0.083 0.97 2.19 26.33%

LZXM0.5-600 62.42 0.035 1.12 2.67 69.40%
LZXM1-600 76.55 0.040 1.04 2.49 59.74%
LZXM2-600 108.63 0.055 1.02 2.39 49.48%

LZXM0.5-900 114.12 0.058 1.02 2.13 62.46%
LZXM1-900 85.84 0.045 1.06 2.70 50.18%
LZXM2-900 113.4 0.056 0.99 2.61 45.34%

3.2. B CO,

HHE 1A%, LZ X CO, M Pt e ik 22, ~F R Bt 8 A A 11.44 mg/g; XM AWt CO, 1 RE4R
i, R TIA 47.11 mglgs ERAREVIRA T 28 208, ~FRMHEA 19.34 mg/g. FLAR APkt
CO, W P B 5 TR IR PS5 A48 4 AT %, ol 48 BE B =y 0 O, IR P 2k vy, $ v XM & & R T4 CO,
(R B

FE— B IR FEFLBREEFI X CO, B IR, %F CO, MR Bt & 5 L R T BRI FLAR HEAT 7 2R MEAR 5G40 4T
W 2 froR, CO, Wb & 5 LR T AR MR A PR R* D 0.6832, FRH CO, W P 25 % A4 A1 bL R T
FUFAELNMEIEA G, T CO, Bt & 5 ALK /NIA R AL (K] 3). IG5 STk (i iE —#[13], 4
YR Ht CO, HIWR B & 5 b R AR LA IS . XM AEW R LR AR EEK, 600°C #4614 R ATB 2410 XM
22 U it I LU SR T AR BR K, LR AP X CO, AR PR S f i 1
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Figure 1. Histogram of CO, adsorption capacity
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Figure 2. CO, adsorption capacity and specific surface area
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Figure 3. CO, adsorption capacity and optimum pore size
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3.3. WM REIE

B 4 BTN, XM AR R H B WA — e R Bt Re 71, PP &8 70.41 molg: iR VRS LZ
SXof V. R 35 W KW B A 0 e g » WP B AT IA 219.02 mglgs FERVIBA MR A T 95 2 18], P B A 180.88
mg/g. B¢ LZ nI4gim XM AR50 7 H 56 W5 R Bt e g, Fod LZXM1-900 it 7. HA 266 5 W it e ) fe i
186.59 mg/g, HHET XM AW W it & (64.46 mg/g)$e i 13 3 5. SCRARRBA[14] [15], A9 xt i H A
W YRR B B S5 LR TAE 0%, SR SE IR AE MR [ LE R T AR B /N T XM AWk, (H FLI B 75 B 00 B
EET XM AR . MR, LZ RS R ETHE W MB oG, ik, LZ &

R et 17 MB % B
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Figure 4. Adsorption capacity of methylene blue dye on biochar
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I 5 AT, XM AP R I FR S G Re 022, TR I EAUH 41.85 malg;

300

250

200

—_

W

(=]
1

100

MO & (mg/g)

50

\

N N

600°C

900°C

\

Al

Lz

LZXMO0.5 LZXMI1
B g5

LZXM2

XM

Figure 5. Adsorption capacity of methyl orange dye on biochar
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Wk %

RS YR TR AW A 0, WP R AT IA 247.11 molg; FERVEA YR A T W5 2 18], ST BN 229.43
mg/g. HHUELFTIL, LZ B m 7 XM AW m0t H BRI Bt E 77, LZXMO.5-900 X MO F i it & ]
1k 232.88 mg/g, HHELT XM-600 (48.57 mg/g), $&im 1T 5 fi5. AENIHAT TG AP b 32 2 5 H LL R AR
HIK, SRMTIR L 600°CIE 2 900°C A & 1) LZ AW LR AR B /N T XM AW w, (H LB 2 HiE
T XM AEYR, XSRFS LZ P EEREZN AR K. SCRE[16], AR R AR B
Pl R R 1R R KL AT B AT 5 104 mglg AN 311 molg, mniRiEee s AL EEE S AR T R B
BERTAEHREIR B 5 22 FERERS

4, g5ig

1) i S B K G R ARG P A K RALRR, BRI ATIA 109.72 mPlg.

2) FLEEA P HRT CO, IR B, Pl b5 /N REFE )45 2% LU DL S PRI FE 2 S MR IR B 280 s AT )
FRIREE T, XM 5245 &= Lk =0t CO, IR PR iR AHFI B A LU AR T, FAMRIRLEE Bk =ikt CO, IR B
BHOK. PR AR de e W B 76 CO, W I 28 S ZE R 3% o

3) P AR ok 0 HR 3 A el 1 W PR R v T 219.02 miglg s /N EE RS FF AR X 0 R R W YRl KW
P RE T, XM-900 WK &4 64.46 mglg; JLREAYIR T, /INEFREFT S 2% 5 2 LBk S MBI B
Bk i IR AR I TEN LK S AR T X MB B

4) s A et R RS Gl (R W BB 5t v T i 247.11 mgl/gs 17 XM-600 it F RS Gl I B N
35.13 mg/g: LIV IRY, NEFEFB AR ELEE T MO B D

ELWMEB
VLI R A DI 2Rt &I H (xex2021029) .
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