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Preparation and adsorption of biochar from co-pyrolysis of

peanut shell and phosphate rock powder
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Abstract: The co-pyrolytic biochar was prepared by co-pyrolysis of peanut shell biochar and phosphate
rock powder with different weight ratios. The influences of solution PH value, biochar dosage, initial
concentration of heavy metal ions and adsorption time on the adsorption of Pb?" by co-pyrolytic bio-
char were investigated through batch experiments. lLangmuir and Freundlich isothermal adsorption
models as well as quasi-first-order and quasi-second-order adsorption kinetic models were used for fit-

ting analysis. The results showed that the optimum pH value of co-pyrolysis biochar for Pb** adsorption
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was 5. Under the conditions of biochar dosage of 2 g/L and adsorption time of 120 min, Pb*" reached
adsorption equilibrium, the maximum adsorption capacity was 62.438 mg/g, and the adsorption
process was in accordance with Freundlich isothermal adsorption model and quasi-second-order adsorp-
tion kinetics model. The results showed that the adsorption capacity of co-pyrolysis of peanut shell
and phosphate rock powder to Pb*" was obviously better than that of peanut shell biochar, which had
broad research prospects.
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£ 15 mL B0 T AA YR 10 mL PH* W, 3 FAW s inathy 2 g/ L, Pb™ W1k BT i vk
BF 4 150 mg/L, 0.1 mol/L ¥y HNO, #1 NaOH #8735 pH & 2, 3, 4, 5, 6, 1EE (25 °C) ¥
¥ 24 h (120 r/min), 0.45 pm JERE RS IE B8R Ph* BOMREE . THEURIE] pH R, AW
P IR, BRI SRR AT 3 IR
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76 15 mL B0 T AA YR A 10 mL PH* ¥, & Ph* BAIIR BT 150 mg/L, 3 Ff
RIS 1, 2, 3, 4, 5g/L. 0.1 mol/L i HNO; I NaOH &  pH 2 5. 1HIR
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23K,
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60, 80, 100, 150, 200 mg/L, Fi 1 mol/L Y HNO; 1 NaOH & E3Y pH & 5, AR INE R
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1.5.5 R Bt e i) 52 M (5] 25 SR 06

B PH> T W) tE B e % Bl 150 mg/L, 78 15 mL B0 A 2 g/L A AE i, B A
Pb*" % 10 mL, WIS pH F# HNO; F1 NaOH P58 5. BEESIRIF R 25 CK i 1E
EARZ e L. &% 10, 30, 45 min K 1. 2, 3, 4 h FHUEE. B 10 mL ##40. 45 pm JEREZE 15 mL
BB, A 1RO T REST P I s SRR, AR SR A 3 UK
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Table 4 Adsorption isotherm parameters of biochar for Pb?*

Freundlich Langmuir
AR Q. (mgeg :
R? Kr/ (mge+g 1) n R? K/ (L*mg 1) Q./ (mg+g )
BC 50. 645 0. 960 5. 986 0.478 0. 986 0. 037 64. 499
PBC1 62.438 0.975 13. 389 0. 359 0. 871 0. 087 67.767
PBC2 59.703 0. 985 11.778 0.373 0. 888 0. 767 65. 256

M 4 nl 50, e Se AR Yo Ph* (i KRBk 64. 499 mg/g, LAY PBCL i
PBC2 %} Pb*" () f AW it 4y 67. 767, 65. 256 mg/g. PBC1 (Wit & 5 %, BC 19 Langmuir 77 F2$
BIAHDC R B, R — AL e A Wkt P I BB INAF & Langmuir SR RE, ULRAE
A e HE ) IR 3 TR A A A s B — DR b SR o o R B o o) T B 53 SR W B . LR A= M ik PBCL,
PBC2 i) Freundlich FREIA MR &, A TS B AINAJG , W EIN T 25572 Wt
PIRCR s AR WO SR T ORIR A 2R A T, I HL R A S5 (R W B 07 S 2 e e S 4 . =erp
Ke (ERER TR B 2R A, BC MM SRR W] AL T PBCL A1 PBC2, M PBCL 9 Ke fHfR . n )X
e W A0 5 0 B 5 TRIVE FH 7 B3R 85 . b A 0. 1~0. 5 B, IR0 5 e BB A iy e, R4 rh
A=W Po” ' (4 n (HFEARLETF 0. 1~0.5, BHIL 3 R L st K Ph? " # AT B e b4 g, 3k mT
Re S MBS B AL A E A 06 . &5 LTk, ML T BC, PBCL YW FRRSCR B 5 4,

o g — BC — S SIS — PBCI 43 J
2.8 RBHENSEEAER s BC AP e et
— PBC1—Z ) S5 A5AY — PBC2 2Rl JI2 A5
R FAHE—G sl 2R R | o — ) h 2 /:'—":”—:
XAV R E Ph™ (BT LA, WX (3) AN o
s_—e @
X W, BEM&mE 10 PR, WUESEHIER S, 2
In (qg.—q,) =Ilng.— K¢ (3) S
¢ 1 t
—= 5T — )
. K¢t q.
g N N N e . 25 1 1 1 1
e e RIS R]. s5 g PR B, me/g; 0 1 2 3 4
% 1 B2 G PR 2 K, R ‘
q: e HTZUE/JI&Bﬁﬁ“Ev mg/g, Ki R BJIJEKI%%&’ 10 43t Pot BN M Eh e A
min '3 Ky N ZBrERE L, g/ (mg » min). Fig.10  Adsorption kinetics model of Ph** by biochar
x5 ¥Rt Pot R ESE
Table 5 Kinetic parameters of Pb** adsorption by biochar
HE—g gl Sy 2 AR HE gy Sy 2 AR
AWk
R? K;i/min™! q./ (mg+g 1) R? K;/ (gemg ! +min!) ¢/ (mgsg 1)
BC 0.921 4.161 49.079 0.991 0.122 53. 383
PBC1 0. 832 6. 141 58.023 0.993 0.161 62.216
PBC2 0.918 5. 197 55. 084 0. 995 0. 141 59. 396

FEW W I B0 3 24 SR A e 1 SRR 2 R R e T o WS Bl g 25 T AR A i 1 W A A
B A IR R T W B R AR SR I (] L A BRI B PR 2 b sl g SRR
LURMMKS BT A . 3 FhAWI B E— B 12 280 R® SRR, Wi —4eah Ji~r i il & Jn
RERT0.990, WL m THE—Z, HAUG AP0 B i AR T — 4 S e, AW 3 F A=)
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