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TE: TR T A poit PO T4 SR PR B4 T AR (S, RS T 2R R Cu® FOBLEE . DAZEAESERAA A 5
R RAIBRATHE AL, 76 200~500 CHEREIG 8 Fi A ne, I TTR AN, LA BRLL M ERE ST (FITR)
FAH B -AETE A3HT ( SEM/EDS ) W HHEFT T 3RAE . RN, SRAIHEE I B8 T A sext Co® WM TR . BFFE 4 SRR,
(1) PRIRIERS, JAFSiE, pH 8K, LRSI MRS, HRERER; (2) Cu® A bl )%
J00 73 DA BRI B RIS A S S — 2 gl 2B B, b Pea AR R T S A E REMT IR L (-COOH ), Wik (-OH) 455
R T AN AE T, 18 5 A Myt s UKL A B AR P 5 M B 5 (3) FMREIRY BT 5 T A6 A S A A
F AP CoP HBUR A TG, TR MRS (n) MIEAE 0.23~0.67 ZI] HLBEHRIRETH S o (EHOKRE/N; (4)
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S5EIIGHYANE, i AR ARk
Wisi Ak £ (Ozakietal., 2003), KIS TE
ME AL (Wangetal., 2015), X5 VIR
fEEM K (Luke et al., 2011), B, 38 9)552%
HELEBWIAEAT NI, Lt TR il

A W) i e A W) IR 2 3 I IR TR L B A 2 fL
FRYEROA R, AT LAoksE - 485% 4> (Uzoma et al.,
2011 ), ¥R RGeS (FRESE, 2015) FIGUZAEY)
BygfaErE (Jang et al., 2016), A, HTHEA
HEERSEEREH M Z LA K FF I HE T
RS (Chen et al., 2015), EYmiELEE
RSRITRE T (XIZ25255, 2012), HAET, Kb
A3 9T 32 B A T A W e T 4 T S Y 4 R R
PE (254745, 2012; Zheng et al., 2013) HIBISE,
T A 5 LR B 3l g 2 e i R LR B 1 AT 5 43
B,

ELAEY R TR R, e Y
1.8x10%t ( X4 2012), G/ FHVER AR,
KER R s A, BRIR PR, M5 Ye3f

E2WH: ERARPETFEELSTE (41303092)
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MIZEEFIRAR, B4 R RREIRY
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AWFRAHAEET (PS) (BUH =AW
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T 4 h RS E R, AR ENE, BB 60 H
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R B 2S B 3 (201643 A)

SYIAL Y ( ASAP2020M, Micromeritics,
FKED) FH Ny WE Ak LR Spero FHHH
5% (SEM ) -figit (EDS ) 43#7: “RH ( VEGA3 SBH,
Czech Republic ¥4 LR T AN A ORAEEONE A9
IR RAFRAE, Sy BT HALBREE . R BE gAY
( Thermo Fisher Scientific, Waltham, MA, USA)
EORRTTE S ETME % S OFA R /b7 = ik Ron iy AN S [R5 s
TTIE, SRR XIBE YR i) FETR A . AW
HHEERS KBr ST BHESR A A, TSz m2r4h
Jeit% ( Varian640-IR ) 22 20 81, 6§ X 88k
4000~400 cm™, ZMHEE 4 em™ (REFESE, 2015) .
pH A pH i1 ( AB15, Fisher Scientific, America )
MsE (Park et al., 2014 ), K& 8RB
( Alberto et al., 2015 ).
1.2 WRMEIE AL

(1) Hf#&W (1000 mg L") FlE: AR
Hd7F 0.01 mol-L" NaNOs % HHC Il 1000 mg-L™ 4
VA, HER ALl

(2) A=W Wit sh 1% . FIHS 0.01
mol-L ™' NaNO; 1175 5t 1 i B it 45 W = oh
peu 5 mgL', FfH 0.1 mol'L' HNO; 5% 0.1
mol-L™" NaOH ¥ A 1511 pH {H%] 4.0+£0.05.,
D1 gL WL CED 1 g 2Emekti, 1 L Cu®
TR ), FREUAEEE S 240 mg T 240 mL &0
AR O I IBAE SO, A 240 mL 5 mg L Cu® ¥
o SRR B ESRE RORAE (2520.5) ClEER
sk, Lh120 rpm P35, Z00lE 0.5, 1. 2, 4. 8.
12, 24, 36, 48, 60, 72 h WHUEE, T 2000 rpm
B0 10 min, 1 0.45 um LIRS, FHH KGR T
W ISOEEIY ( FAAS ) ( Z-2000, Hitachi, HZS)
SEPERR Cu™, I R (1) AN [ R )
et Cu® (W f

— (po -pt)V
m

Horb, wo ol ¢ WHZEYIR Cu® IR
mg-kg's Po P HINIIGAF ¢ %I Cu® 'Y
B, me L' VoNEABAR, mL; m NEY
RITE, mg.

(3) A=W e W B W B 4 R 2 . R 0.01
mol-L™ NaNO; 75 5RO 4 i & 1R O B 2 I
W pew J9 1~10 mg L, FFIR Rt 8 ik
AN BT TN R S R 1 gL
IR L, FREUAEIR T 8 mL W2 1 BESRE SR,
SAIIMA 8 mL 1~10 mgL! 19 Cu* WM (pH K
4.0+0.05 ), BRI BEESEEHAE (25+0.5) ClEEHR
i, DL 120 pm $ik¥%, #R%% 48 h, T 2500 rpm

w, x1000 (1)

t

B0 10 min, 35 0.45 pm FLUERE, R KGR T
WISOEEIY ( FAAS ) (Z-2000, Hitachi, HZS)
ENEW T cu®, W (2) HELEARRE e,
T, AWt Cu® 1t &

w, = (po 'pt)V
m

Hob, we NIRRT A2 R X Cu AR
5, mgkg!s Po M P B AAI) U AR P oA T
i CO YRR, mg L VOMIABARL, mL;
m AR, mg.

W B4R 2k A Langmuir ( 3 ) 1 Freundlich (4 )
BARG, AT

w = WmKch
(14K, p,)

x1000 (2)

x1000 (3)

logw.=logKr+nlogp,. (4)

A, we B wy, 43501 Ay [ AT A A o6 o K
W, (mgkg! ); P IWHPEERHA W Cu®
MR, (mgL') ; Ki & Langmuir I
M E%C, (Lmg!); Ke 9 Freundlich BRI Fff 22 %%,
(mgkg")(mg'L™")"; n A Freundlich %L

P50 o5 B AR Y R B B AN
Y, 8RB E 28 7 ANBE B AT H 482 ( Pan et
al., 2010 ), i (5) ¥ »FALN rog’” HATHLER :

2 op Ar)m-D

= (5
o4 m-b-1 :
A, m TR 88 » R
REEE

2 ZR5ie
21 SRR EFSHED RSN

AW (FEAEFERRAARIE ) S H il 5 14 A o
YA LR 1. BEPVRIRE TR, AWk
PR BRI R L S s 1N, A AR ) Uk A A
FElOk o ; Yk C S M RmA (Sger) A
Wrssn, 1 O M H SR, v iReEY
HRIRALFERE B 2 (Keiluweit et al., 2010 ); [FIR,
WA O/C. (O+N)/C Fl H/C HAEZ W%, %
W T R A e S R E REA R D, S AR A T S Ak
(Wang et al., 2013), fEE7eA YN A Yo
i) pH 4 BI7E 6.03~10.11 £l 4.78~7.66 =[], HFti#
AR IR (TR TG, X AT RE R AR W R E A
ffad R, HAr & e o 8 2 ( Gaskin et al.,
2008 ), MKArEETbE, NI 80U Yk 2
X5 L5 H—3 ( Yuan etal., 2011 ),
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F1 EYRRESSEMROMEBLFER

Table 1 Physical and chemical properties of biomass and their biochars

w(element)/% Element ratio
Biochar Sper®/m> g’1 w(ash)/% pH
N C H S O H/C o/C (O+N)/C
PC2 8.66 0.5+0.1 4.98+0.01 0.15 49.6 5.60 0.01 40.9 1.36 0.61 0.61
PC3 9.43 1.3 5.47+£0.06 0.19 68.6 4.16 0.01 25.1 0.73 0.26 0.27
PC4 11.2 1.5 6.52+0.07 0.24 72.8 3.20 0.01 19.4 0.53 0.20 0.20
PC5 114 2.2 7.66+0.12 0.24 86.4 3.18 0.07 14.2 0.44 0.13 0.13
PS2 3.86 4.3+0.1 6.48+0.01 1.13 53.1 5.87 0.13 38.2 1.33 0.50 0.52
PS3 4.53 9.0+0.5 7.64+0.04 1.4 65.2 4.05 0.24 22.2 0.74 0.26 0.28
PS4 5.93 10.1£0.2 9.48+0.07 1.27 73.8 3.45 0.05 18.1 0.56 0.18 0.19
PS5 135 12.3£0.2 10.11+0.01 1.21 75.9 2.69 0.11 12.1 0.43 0.12 0.13

pH R ERE S TR n=2; TCRMH LR TR ERE SR TR AL n=1; Sper® %75 Brunauer-Emmette-Teller ( BET) LR, m> g’

MU BB AR A e e A e e o Tl AR o R TR A SR 2, 25 gk
RIEAEHITIES, SPRE 1o WEAFRTRIONES MR HA PR, RGeS R R v A4
FURIRA Yy M iR A W R (R T R BUONAEY) BRI AR AR ICHLAL Y, FFRE PR 1)
S0 o R HR IR MESEAGRES TAEY The, s WA+ K. Ca Ml Mg &30,
JEORH R I A5 BRI R, FLBREE AN AT, X R W AE W OB E T AL i 7 v L 4y 4y

FERME AL n=1
B 1 PS2(a~f), PS5(h~m), PC2 (n~q) & PC5 (r~u) K SEM #1 EDS
Fig. 1 SEM and EDX spectra of PS2 (a~f), PS5 (h~m), PC2 (n~q) and PCS5 (r~u)
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BRI 25 B 3 W (2016 423 A)

ML A3 XA A B R ke o

A ST TGS (FTIR ) 2 fFA= 9 55
B (PS il PC) S HOR[RI BRI A £ ¢ 1) 25 T
ACERERIRNE, G5 ME2FTR . AW R IERL (PS
FPC ) Je il 25 i A o A 2 T4 40 B BT RS
ZHIAK, HHEHIHE AR & A E RE R WO EEAN
AT 225, B AE M R EURE K HLA 45 A A e v
AR EAERIN & EAEZESS . R EY R
B, BB PRIRIE AL, YR SR B RER Y
PR R AR, MEEPRE TR, &
Wy e s F 503 800~3 200 em™ (193 5E ( Chen et
al., 2008) ffiZERshigm/ N, THEERET, X
SERUONESALE R, A=W 5 % A B A R S A
A, BRI g, WA U] B AR 55 BEAR,

3444 2942 2360 1628 1057 640
| 1516
‘l
/ \\ / 5 #
R—— S/ N — ilkf-.mf' R A o
e ‘.g\‘n_ B A pe
' | PC2
° rondt o
Q
§ e N | N e N S, Pe3
O IR B S LU 0 S S-S (O
c AN PC5
/AN N | PR SNE N
§_~«~w"‘4,-‘ \.\\ e A PS
— B e (e I R B )
T \ i~ - PS3
e A —— = 'Lu_ S— i -t pgyg
e’ — 2 [N » “H—t—pgs
4000 3000 ,2000 100
o/em

FERE S ET n=1
B2 FEERR S & EEYIREES A EEE
Fig. 2 Stacked FTIR spectra of biochars and two raw materials
(PS and PC)

we/(mgkg™)
B
o
(=)

t/h

PRHIRE 200 CTFER300 CHE, A=W EEM Ik
WA A B A i, X 5 AW R JEORFE3 00 CFF LR IA
WK K. MIREBIL300 CJa, 2942412904
e AbY-CHL Y C-H SR FRIFZEIR ST 2%, 5%
Tt CH ¥Rshig (640 eon™ ) WTEWIAEHA 5B, RBH T
AR IR PR, AW TS AR R R R B R
W/ | 55 bR, o B TR T v, 7 T %R 628
em’ PR ELAIERZE i C=0 B 5 EFIHT C=C 45
PRBMEREME, X R NMRIEMEIZ TR C=0 &5
A AR BRI (Lu et al., 2012),
BERR IR AT, C=C (151611512 cm™ ) {145
e BB IR, YRR 300 Cs, C=C
AR IEN . PIRIREEBL200 Cla, L
PO, (1057 em™ )45 72 21431 26 ( Bustin et al.,
1999 ), ATREM TR LE Y pe b PO T iR SR &
A, Mot o A2 40 0 L B H T LA AGE N
2.2 W XT5RE I W Bt 3h 12

AW AP — R B J12E 0 . ek I i — 2%
Bl 125 07 RE RN WL sl 3 2 07 R LA A 0 e R s T
H Co® MRS 2 A, HES SR a3 TR .
KI3HA] LI Y, Cu® TERS A A W AL A e e ok
R B 2 B . FEMBRET8 h, 2R AR R
B} K ok 45 1 8 AE ek Cu Mg B TR GH G
BJe , Bl RS TE] B8, AR %o Cu F I
PR R A, (BN iE A RTS8 h B
B TME (0. PC2HI PS2TETFLAS h X Cu® i b
A3 T L R R 1 61.5%F195.5% ), 3 HAE48 h
PR AR B0 RSP AR A, 7E48~72 h N AE IR Cu™
IR B AT AR TR, (HCHH BRI, BRI Wr e
X Cu® B AR B CRTHE S g A

5000

4000

3000

2000 N

€ PS

PS2
PS3
PS4
L L L . . . , PS5
0 10 20 30 40 50 60 70 80

Iy
1000

(a) PARJE B s E DB (b) FELETE RO s AR Wk
(a) PC and PC biochar; (b) PS and PS biochar
E 3 PFOM. PSOM fl 2-PFOM Xt Cu* BIR i Zh I & 15 R

Fig. 3

The fitting results of sorption kinetics of Cu using PFOM, PSOM and 2- PSOM
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PFOM. PSOM J:2-PFOM HRI%i} A= ) 1 W A Tk
e Cu® B Bh S P A TR SR L2 RIS
2-PFOM FY R JH AT P 25U 17,04 7£0.96~0.99Z [F], 1]
5T PFOM (0.54~0.98 ) £ PSOM ( 0.85~0.99 ),
AN, BlE WA AR, PFOM 1 PSOM X
s T A A A I ABL A R B B K I 2, 136
TP AR P2 R At R A PP S S ok A TG
(11 ); 172-PFOM 5 W B a5 4 () i o i) 4
EIMER/N, FHi, 2-PFOM A] DL FAALE Hp
TEA S LE Y VIR Cu™ R B 3 g 2 R 4
HE— TS NI ERILE RS, BIAE5 R S5 HA
S T2-PFOM (PR e s Wz (i o B ) BF 5T
% —3% (Panetal., 2012; Panetal., 2006 ).

&2 PFOM #n PSOM Xf$E7E MR B ¥ L IR M Eh RIS &R
Table 2  Fitting results of Cu sorption kinetics using PFOM and PSOM

PFOM PSOM
Adsorbent .
wo/(mgkg!) kb P wllmgke!)  khu/hT P
PC 6719  1.60+0.21 0.64 689+100 3.68+0.56 0.86
PC2 65111 0.26+0.02 0.98  705+50  0.36+0.03 0.99
PC3 23146  0.22+0.02 0.95 25418  0.31£0.03 0.99
PC4 383420  0.26+0.06 0.72  414+70  0.39+0.08 0.89
PC5 27114 0.27£0.06 0.70 291449  0.43+0.08 0.89

PS 4 157+142 0.85+0.18 0.54
PS2 1925427  0.93+0.09 0.89
PS3 3568+65 0.71+0.08 0.89
PS4 3 985+165 0.23+0.04 0.84
PS5 4167£171 0.17£0.03 0.89

4410+737 1.29+0.23 0.85
2011+164 1.65+0.14 0.96
3 768+189 1.16+0.06 0.99
4299+537 0.36+0.05 0.94
4299+538 0.36+0.05 0.94

AR E P Cu B HH BRI R BT PR
187 PG, TTLILKEA At Cu® (M B At R XX
X BTI A o UL A i e e O o3k 4 f
BRRERY, MR BE s B b A8 22 PR U= 3 o
S ERIN LR e R ST I E U
TR Chy ) BOK, 1WA AR R (k) $5
/N o MR A R AR Wk 2% T ACE RE AT AN R Ak

(-COOH). st (-OH) % 5E4REFHEAE
FH BRI B, he i 8 2 A 4y sl o R P Boxt Cu”
FR s I H XIS AR B B TR Ky
KT 034, ky/INTF 0.15, FRIAPRGHE R B 2= 1 o 1
Bt 2 V] ELAT AN ] AW BRPARAE o % Cu® By b s iz 43
10 FL S50 A ER I 0.5 BIFAKRA Y AAE 74
Yime, HIGKFAE 340 LIS L, R
PR A P XF Cu™ o W5 247 APk g i 7 32 5
M5 PR IR B A FL BB A N T 0.5 B
ARAYRAGEEFEE YA, PTREZ H FAY R AEK
BF Cu™* g 2 i A X A A ) i) P 5 0 A 7
VR, SEURI 8 h AR A Cu® IR,
W fi<hro

N [RIARLE T h 45 B A By e A R Cu
I R A DR B R 31 90% MK ek fy i ] A7 AEAR R 22
5o PR EEAE 200~400 C 2 [R], PR SRR
HEWRAT Cu® MRRHA ] 90% 1 B2 iy i [R] B 5
FEEAE ; AEAEFE Y AT Cu® W FHA 3] 906
AT ] 5 PR R S W TG (8] 4), HA)iE
Ui, BEE AR TR, RPN Cu® e A

PC
| < PS .

too/h

0 100 200 300 400 500 600

0w/ C
FESE G B n=1
B4 #RRESRMEIER 90%HIE 8 Z BH % &R

Fig. 4 The relationship between temperature and #ogo,

&3 2-PFOM X $R7EMRMIFI_E IR BH 30 N F IG5 R
Table 3  Fitting results of Cu sorption kinetics using 2-PFOM

2-PFOM
Adsorbent

we/(mgkg™) N S k/h! /b t90/h i
PC 720+16 0.87+0.01 0.13+0.01 2.01+0.09 0.03£0.01 8.94 0.99
PC2 691£106 0.82+0.09 0.20+0.06 0.34+0.05 0.04+0.04 23.94 0.99
PC3 258+18 0.66+0.07 0.34+0.05 0.38+0.06 0.06+0.05 39.70 0.98
PC4 445+30 0.51%0.03 0.49+0.03 1.02+0.17 0.04+0.01 43.45 0.98
PC5 295+18 0.45+0.03 0.5440.03 1.96+0.53 0.07+0.01 26.14 0.98
PS 4 587+£311 0.70+0.04 0.30+0.03 1.87+0.37 0.06+0.02 18.36 0.96
PS2 1 980+267 0.82+0.07 0.18+0.07 1.29+0.18 0.15+0.07 4.40 0.97
PS3 3 709+383 0.75+0.05 0.25+0.05 1.12+0.13 0.12+0.04 7.35 0.99
PS4 4 153+561 0.35+0.07 0.6540.07 2.33+1.89 0.11£0.02 17.68 0.97
PS5 4 153+561 0.35+0.07 0.6540.07 2.33+1.89 0.11£0.02 20.82 0.97

FERMER R n=1
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P AR R R RARAR, 3 T ARy TR R A o
—J5 I, B PARREE TR, AR R R A
REAIUREL (-COOH )., Bpfedt (-OH) %5 &k
b, TR E BE A S AR B T IR T RE A A A
FEF JLAT BT R PR BT ( ERTAE, 2014 ),
b, SeEiiEyRmt, RIEAE ] L
RRFBREALE 1 5 22 0% IR RS L o AR R A T R
o J3— T, MEMRENT S, YRR
TR, Uk N B E R o, 2 I B X e Akt
BRI DT RIS AR BT i AR AR
2.3 HEWRTRE R &R

FF Langmuir #2%] (LM ) Fl Freundlich #& 71
(FM) XA (AeAEse e ARA AR A=Y e ) Wt
B Cu™ IR TS CnfEl 5 ), AR A
SHFR 4, XNFAEFEEYORUL, LM A
HM B Cu B AR IE M KRB (rg®)
(0.91~0.99) KT FM (0.87~0.99 ) , £ LM #iAY
HE A TR TSR AT Cu™ MR o i

JER T 300 CH, AEAFEA 0T Cu™ MR Kcds
FIEA T H FM BRI TG . XA Ymok
Vi, FM BB Cu® SR il S IEA E 2
B (rag®) (0.92~1.00) KF LM (0.81~0.99) , %
B FM A I 5 A TR A By et Cu® W f
T FIML AR A D) B 6 5 P FE AV I B 5 (=300 °C)
FR 26 T A5 B LE R v Cu® B W R RE R4 T4
G o FM BRI R A6 A SRR A T8 i £ B A 4 2
B Cu* BRI T A TSR PR R R (n) M9ME
1E 0.23~0.67 28] (<1.0), HEEHERERTHE n
{EBSk /N, X5 Kim et al. (2013 ) FI S B 45
FIERIT Cd W B 98 25 SR B — 3, P
PR A ORI A LR e Cu® iR
AR ) S T o

TEA I, Wi 0.1 mgL'Cu® 1 10
mg L' Cu” &R, AWt Cu WA i i 22 %k
(Kq) BME (Ke=welpe, Lkg!, £ 4) RIS AEY
BT Cu™ IR o Bl pe, IS, AEATEA Y

10000 1200
e PCI o)
(a) °
1000 [ v
A
= 800 + "™
"o
=
5
£ 600
g
PS1
400
PS2
PS3
ps4 | 2007
PS5
O 1 1 1
6 0 2 4 6 8 10
Pe/(mgL™)
e L2 Hn=2
BE5 wAEFEWR (a) MRAREDR (b) MHCU”HRHZRLE
Fig. 5 Sorption isotherms of Cu**onto (a) PS and (b) PC
£4 FMAILMAER Y £4 R BHCU" SREMESH
Table 4 Fitted parameters of sorption isotherms using FM or LM
FM LM
Ka/(L'kg') Ki(L-kg")
Adsorbent logK; n Fadi” Wa/(mg-kg! KJ/(Lkg! Fadi”
ZAF adj 01 10 w/(mg-kg™) /(L'kg™) adj 01 10
PC 2.57+0.01 0.3120.01 0.96 1.83 0.08 983+39 0.88+0.05 0.99 4.05 0.02
PC2 2.65+0.01 0.38+0.02 0.96 1.89 0.11 1216+166 0.49+0.10 0.87 1.93 0.07
PC3 2.23+0.01 0.42+0.01 1.00 0.65 0.05 528+42 0.39+0.05 0.95 0.58 0.01
PC4 2.54+0.01 0.2940.02 0.92 1.77 0.07 712+108 0.85+0.17 0.81 2.79 0.13
PC5 2.44+0.01 0.27+0.02 0.95 1.50 0.05 531+76 0.95+0.18 0.82 2.45 0.11
PS* 3.78+0.02 0.57+0.06 0.87 12.6 1.13 12 290+1 226 1.14+0.21 0.94 74.6 0.02
PS2 3.20+0.00 0.67+0.01 1.00 3.40 0.75 9 1654467 0.20+0.03 0.99 3.12 0.00
PS3 3.65+0.02 0.37+0.02 0.97 18.84 0.10 6 464+1 178 3.39+0.78 0.91 169 0.17
PS4 3.62+0.03 0.3440.04 0.92 18.84 0.90 5 604+773 5.75+0.95 0.93 275 0.22
PS5 3.75+0.04 0.30+0.03 0.92 2891 1.17 6 340+882 20.24+3.22 0.94 1219 1.36

logKr 2 Freundlich BIEI 250, (mgkg")(mgL™")"; BE&HEEL n=2
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DAY Ko (EFE MR T, & RN AR
Yrowdt Cu® PR AELR P (18 3). MK 4
ME 5 FTLE S, stFedsedtyn, Mg AR
BERTIE , BT R Cu® T - e 2 T
Fetadhe, MIREET 500 CHF, fEAEFEAHm Rt
Cu W BB 3k R 7, TR S 500 °C
W, FEASELE YR Cu* M R A R, X Rh LS
FEHASCER A HRGE, R AT (2013 ) SR
TR VR ) A5 1 A W R D o™ H 4 SR 2 B it A
ST FEE PRSI EC VR A 400 e ot 0 P s R I B E AR AT
TEPFRIRETHE E 400 CLL LB AR LT 1G5
7% i Uchimiya et al. ( 2011 ) FI FFIAFFEFE #4519 4=
) ¢ W T 4 i R 9 4 SR 3 A T AV R P T
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Study on the Adsorption of Cu®" to Biochars Produced from Peanut Shells
and Pine Chips

ZHOU Dandan, WU Wenwei, ZHAO Jing, CHU Gang, LIANG Ni, WU Min"

Faculty of Environmental Science and Engineering, Kunming University of Science and Technology, Kunming 650500, China

Abstrcat: Biochar is a carbonous material, and has attracted great research attention. In this study, eight biochars from Peanut shell
and pine chip prepared at 200~500 C by oxygen-limited pyrolysis, and characterized for their elemental composition, functional
groups, surface area, surface morphology and sorption properties with Cu®*. The results showed that with the increase of pyrolysis
temperature, ash, pH, BET increased, and the degree of aromatic enhancement. The adsorption of Cu*" on biochars can be divided
into in two stages: fast and slow adsorption. The fractions of fast and slow adsorption were dependent on the content of
oxygen-containing functional group and the mineral components. Fast sorption compartment was attributed to the direct adsorption
of Cu?" on surface acidic functional groups of biochars, and slow sorption compartment was resulted from the adsorption of Cu** on
biochar through particle diffusion. FM model is more suitable for fitting the adsorption of Cu?* on biochars, and the nonlinear index
(n) values between 0.23~0.67 and decreased with increasing pyrolysis temperature. In addition, following 500 ‘C, the adsorption
capacity of Cu®" on PS biochars decreased with the increase of pyrolysis temperature, but sudden increase the adsorption capacity of
Cu®" at 500 “C. The adsorption capacity of Cu’ "

temperature. PS5 have the optimum adsorption performance of Cu?* on PS biochars, and PC2 have the optimum adsorption

on PC biochars was no obvious regularity with the increase of pyrolysis

performance of Cu** on PC biochars.

Key words: biochar; Cu®’; adsorption



