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L e 9 T DA ERFT Y R B A R S E LIRS OnRE L) WHESE cd( 1)
HIPERE , 2558 T BB ] B0k Cd( T ) YR BE R pH (EX I B3k A 09y S i, R L0 A0 XS 46 AT 23 43
W5 1 6 R S 17 J P40 A6 400 0 R - A A T R S5 SR I AR W e B e % Cd (T ) Ay i B 45 7L
AT A Langmuir B 7E 25 °CTF (e KW BfHE 43314 15.60.7.87 .12.40 mg- g™, W B 3l 7 22 550806 16 12 vfE —
Yeah 1120 AR ST IG pH (X CA( T ) AW RS ARSI A K, 2 < pH < 4 16 < pH < 8 B, W B 39 it
AR, 4 < pH < 6 B W22 b T SRAE 25 SR U 88 733 M BH B F-m VEF N AE W et CA (1) W E
W AL , T 8 £ CA (T ) R B SR 00 TR 3 | A S 80 0 W L B LT v i R ik A X L 3 )
2 R4 T R R 508 T 45 78 SIS IR T BRI P, 2R ke A AR il i = X Cd (T ) MR RFF R T 43 AR &5 T 41.50%
1 49.94% R AE—E ST, AR R (A ] A AR R B % Cd (T ) ry MR [ 7 Tk Re
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Effects of biochar derived from potato straw on
adsorption of Cd( I ) onto loess

WANG Lu ZHAO Baowei ™™ MA Fengfeng XU Renzhi LI Yewei

('School of Environmental and Municipal Engineering, Lanzhou Jiaotong University, Lanzhou, 730070, China)

Abstract; In order to investigate the feasibility of adsorption-immobilization remediation for heavy
metal-contaminated loess soils using biochars originated from the local agricultural wastes, the
adsorption of Cd( I ) onto the biochar derived from potato straw, loess and loess with the biochar
was investigated. The biochar and loess before and after adsorption were characterized by X-ray
diffraction( XRD) and FTIR spectra. The influences of contact time, pH value of solution and initial
Cd( IT ) concentration on the adsorption were studied by batch adsorption experiment. The results
indicated that the adsorption isotherms for all three adsorbents were well fitted with Langmuir model
and the maximum adsorption capacities were 15.60, 7.87, 12.40 mg-g™" at 25 °C , respectively. The
adsorption kinetics were well described by pseudo-second kinetic model. The solution pH exhibited a

significant impact on adsorption. The adsorption capacity increased rapidly when the pH increased
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from 2 to 4 and from 6 to 8. When the pH values increosed from 4 to 6, the adsorption capacity
increased gradually. The characterization results indicated that ion exchange and cation-7 interaction
were the main adsorption mechanisms of Cd( Il ) onto biochar. The adsorption of Cd( I ) onto loess
could be attributed to the clay minerals including quartz, kaolinite and the carboxyl groups in organic
matter. According to the data from kinetics and isotherms, the adsorption capacity of Cd( II ) onto
loess increased by 41.50% and 49.94% respectively when the loess was mixed with biochar within
the experimental study, which showed that the amendment of biochar could effectively improve the
adsorption capacity of loess to Cd( Il ) under above conditions.

Keywords :loess, hiochar, adsorption, Cd( II ).
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25 DA A B8 i o6 I 2 e A K

A9 5¢ (Biochar, BC) f& A= 4 5 78 B AR BE (— B <700 °C) BRARA 1 T #0fiee il 45 1) & e 3R AR
J A AT DS AL A AR LR i, ORI, A R B R R B R s e, DA T e FE A
— il R BT AN A AR AR By A — i R B S R B A AT SR, AR W G s A RE
R A SR A MRV B T R S A IR B RE 76 Fellet 25177 M AR AS 1 i 1) A 0 e ke 1 SR 4
Hegkitt s ge 4, K BUAT LAKS fin 4804 pH R CEC I-F#AIE Cd \Pb Al Zn (A9 ] R FH 1. 1M Beesley %1
U BT I Cu Zn (Cd F1 As IERSPERYSE I | 45 5 & 30 Cd A1 Zn BRIV F# 1k R R 240 0 25 AR AT
1M Cu I As D 3 42 i (R B A AT R 20— S XTIt 38 5, XA Y meo i + 3 48 1
L s AR G HRGE S, EL% A R P b X 870 %) DX st + | ) 8 4 A0 W B L A LA &% A
Yy it 0 5 5 8 A 22 B A A AR AR AR S 4, iR 98 AR

PEdb Bl X K o i Rk 22 AU & ARG, IR 1 A RE A . TS
SRR E A EEMARTEY , B4R R RIS 1211 J7 0, Hrp A FF R Bk = A 250 Ab B A 1T
PR R B AN Y IR BRI ELAEAEAR R B UR IR 9 250 K 1 e A A 0 WAL R, B0 o 4 2B B e O
TIN5 v NSO I S R PR R 3 T o8& Aa , i L 3 0 25 448 2 A W e 1Ay it P ) 8 = T FfS
S IBPERERREI , A W e B ARAE 15 Y B 52 5 A B T N AR AL T A B SRy

W RFHVE A T 2 AR A O N8 B T —Fh A T b 2 T By, 2 4 TR R A 5 A I S Al PR LA BF 9 LA
ERIEREFE M IERL, T 300 °C 1 500 °C Rl E 4, UL 10% 19 F Bl 58 H IR &, ik =2 5 F s —1 8 +
5 AWy et AT X b MUK 5 S B E]  Cd (T ) 95 Y 1400 4 W B RNV pH (BN Cd (T ) W B ot 72 1) 5
i) 25 5 W BRI J R R AE 25 Rk 8 AR e % Cd (D) AW B ATL ). LA Sk B 45 I 1 g
B 1 A 0 R o [ A 18 B RIS 2 1K

1 #ES 1 ( Materials and methods)

11 S

Cd(NO,) 4H,0 NaNO, NaOH Fl1 HNO, 3418 73 Mr &l | 5255 FH /K 348 2 85 17K . FA2004N HL K F
(LA R AAET A R A F]) s pH TH(PHS-3C AY, AU RS By A FRZA 7)) s THZ-82A <A E
EIRG A LI PHBRT T DB 38 ) s JRF IO e B T (36 FLHL 2 Spectrum AA110/220 7).

1.2 JsURLREEFITIAL B]

TLEA S (Solanum tuberosum L.) FEFFR H H i & & 8 i 8 H 5k MR RAE R W SR EREFFH A
oK KT I3 A 10 em 2247 1/NBE A MERE s o T LT IR B WS B 5 AR A2 T T
f e b 25 T A 22N A8 K5 1 0—20 em (UFR)2 T, LR A Wik g it AR 224 R R, Iy
it X5 0d 3 mm FLEETR TR 2T, Fid 80 B, LA Loess Fnic, 25 ARE ) DR A& . B I 4 pt 3 A
FRARE B o SR AR ISR 1 B,
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Table 1 Basic parameters of loess

FH B T s it

AHLBT . B Cd &4 HeR M
. Cation exchange R .. . . L
Organic matter/ v/ pH Electric conductivit/ Cadmium content/ Specific surface area/
_ capacity. ~ ~ _
(mge) o (msem™) (mg-ke!) (i)
9.2 5.4 8.23 0.929 0.28 8.0321

1.3 AR5 ik

A= ) ) 2 R FH PR AR 1 4 A B3 1) SH R B RS AP R 0k 40 B TR A1 A R 309
FE T DI HLE 300 °C 5 500 °CFBREMME 6 h, B EE G, TUMKhafEY 4], fat 80 H
i, 3 1 mol- L™ /% HCL ¥ 3 YR LABR K3, i U8 i FH 25 B8 /K Ve = ik 7E 70—80 CHLT R TAR A
P H 28 . AR A= s brid i BPS300 5 BPS500.

BEEWR T cd( 1) #AE K 10,3050 ,.80.100 200,300,500 mg-L™". 43 FIFKEL 0.1000 g A= ¥ 5 Fm
B (ST E Y e — B A 2%—10% 9 F i) 5 8 HIR AT, R T/ IR 22, ARBIF 53 18 BRUAE )
58 B R 1:10, K710 LBPS300 F1 LBPS500) , pH (B4 % 5.0, 76 F iR 8 ANk AR T #EA 7
W B S 6r , D e 8 CA (D) AR B, 50 g Bt 3 e st 3 RO o 2 B KA BPS300 AT LBPS300
VB R B % SERE AT A R NN 2 ¥ - B AR eI T IS B2 1 A= ) e FME B W B S 56 A IR B IR 43 3 1 G R
AN LR RS T 3R 2.

R2 AEWHRIIAPER R LR TR
Table 2 Primary properties and surface area of biochar
B4 % BT

| i
185 {551 Mass composition Atomic ratio Lt_%ﬁi\
pH Specific surface
Adsorbent U Tix 2.1
C H N S 0 H/C (0+N)/C area/(m™g™")
Ash content
BPS300 54.2 3.97 3.02 0.817 12.6 25.4 0.0732 0.288 5.31 33.4

1.4 AEYH R 1 FRAE

i%iﬁﬁ@ﬁ?éﬂﬁi%ﬁﬁﬁ?ﬁ*ﬁﬁ(( vario EL, Element) iz , YR e LR B e A A
FIHFUL(ASAP2020 M+C, Micromeritics ) I 72 , 2 1 7% 420 E B8 1A FH A 5L it 28 466 21 AR 5635 A ( Nicolet
iS10, Thermo Fisher Scientific ) 914 & £, & ¥ A 41 73 38 2 X-3F Z& i1 94 73 Hr 4L (XRD) ( Bruker D8
Advance ) I %E.
1.5 WS Iy ik

ARSLEH A CA( D) RS 0.01 mol - L™ NaNO, /ETF 5 FLf# 5, FREX 0.1000 g AE4 7% | 8 + 5N
BT 50 mL MR, 0 BIIMA— @ B R B B Cd (11 ) 338, o i pH (B 218 1 mol - L™
NaOH Al 1 mol-L™" HNO, 5 , AR 20 mL.7E 25 C T LA 150 remin™" BHER ARG A 1R %
—ERFEIBC i 0.45 wm BRI I 5E S8R D CA( 1) M i SE g 3747 3 Ik

TR (1) % 20 mL B E 4 50 mg- L' CA( 11 ) I8N A 50 mL B4, A g R, LA
R s R rh Cd (T ) B FE 4RI AN I8 L AW B (2) K 20 mL 585 F/K A B #A1 0.1000 g A=
Yy e V8 L O A AT, DA IR R A S B Cd () B85 (3) ZEHETE T U A20 mL
B FOK W 250 e AR R A2 BT Y.
1.6 Mk

Cd( ) #e B FIEF W/ Y6 BE 1T 228.8 nm P AR 22 , KGR Ry 223 LA R 5 LAY
ABTAE 4 DURFEEREE(0.1.3.5 mg-L™") T A& hilbnE 2k, 5 RPI97E 0.9999 A4y, i U A 2%
FTRERA P W SR Cd (I ) I 25 4 Q (mg-g ") 3t CA( ID) IIRITERYR B (C,)) FIPEHIRIE (C,) R
TRBL(V) B RSP0 o et (m ) 285 A M D A 2O TR .
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2 5 59718 (Results and discussion)

2.1 UK pH AR

VAR pH (B 23 5200 B 43 JB 7RV I A AR TE TS IR B 5R) 2 T 9 HL Ay | 2 AR AR B8 M 3R THI Y RE AT IR T
A e R BB R E 2 —" Cd (D) PR BN 50 mg- L™, I8 pH {4 2.0—8.0( A pH
T Cd( D) M EEIREA Cd* .CAOH 1 Cd(OH) , %5 3 Fh fEA LA FE Y pH JEHEIN, Ccd( 1)
FELL Cd* Il CAOH TERAATE , FEIR WK pH > 8 I, Cd( 1) 23 5P i OH K AR BLVE , HE 1T 52 Wi A 5
I %K) ,25 °C R EIRSRD 14 h.BPS300  LBPS Fl Loess % Cd( 11 ) AW i 5 143 pH (B Y &
ZWNE 1 PR R E ARG pH X CA( ) AR B B S M K2 < pH < 4 B, 3 Ffr g B 57 XoF
Cd (10 ) FrRWE BR 48 i BE %56 K, 76 pH =4 1}, BPS300 ,LBPS il Loess %f Cd ( 11 ) AW 43331 Ky 5.52
4.26 3.61 mg-g™', 24 4 < pH < 6 B, W it A0 4 o 3o 28 a4 | BEAS Ak T2 1 B B, IS ) IR o R
ISR S BPS300 > LBPS > Loess, M 7E 6 < pH < 8 W, W i} ST # Sk 90 HE DR s 189 1 g #a 34
B 10]51,2 < pH < 8 BBt A b, AR W e S e 2 X6 Cd (I ) A B 4 v T 24 14%.
—=—#5 1 Loess

—e— 45 BPS300
—— s 1 LBPS

0
T T

O/(mg-g™")

B AWk i Ronsc e £ X cd(C D) e BERE pH (E 972281k
Fig.1 Change of adsorption of Cd( Il ) onto biochar,loess and loess with biochar with pH

VR pH AEARMKHS  FEAE Y R, H S Cd™ 7= A T 5 ZU R 52 VR T, A AL 08 118 W o o574 R it
Cd () Ze 2 MR Sz, Bl LAWK B et 850G I A0, S pH (8 /INISE ) A2 ) e 3R D AR TR AP 5% 48U BB M3 IE
B, 5 Cd( D) PAARR s HER 1, il T A9 ekt Cd( I ARt ™) bt pH (E T8, IS OH - ik
JEBWIER, SRR H 454,40 T Cd™ 5 HY [l B9 &8 B HE R /R, 1Y (5% 478 A s
55000 il Cd( 1) AR5 5 A W e 3 iy 6B A A 45 5 s FH S B, AT PR o e 34 K.

X S pH K, WS R R A AR TR pH (AT HxF Cd (T i W R HLEE 45 R
AHIALAE pH < 4 B, 8 X5 Cd( 1) YRR RrSefe e IS 456 J5 T ZRAE S5 SR 43 vl LU Y oA
P B AL S 2 Cd (1) 58 b oA HLT B R i & AR A BAR FH (48 e S o |, 3 1 A R 14 g
P& 0.942 mmol -g ™" M E BEHA & 8~ 2.367 mmol - ¢ ') fifiE pH (HAY TS, 8 L R+ Y
(e H55) X CA (1) A B S 8 ik A WF9E A BRAE pH > 4.0 BF, /08 X6k Cd (1) iz B AR
NIFFLR . AR, CA (1) IR 2 DA 24 I X5 2 5 8+ 3R M 7K AT 1Y S0 45 BB N2 466
Yy, B vy AT

2( =SO0K) +Cd* ——=S0Cd0S = +2K"* (1)
2(=80") +Cd*——=S0Cd0S= (2)
2.2 W B A Fa] 5 el

CA( ) BRI ER M BERE R 50 mg- L™ pH {H1E 2K 5.0, I 2 Bsf[E] 435104 0.17 ,0.33 0.5 .0.67 .0.83 .1,
3.6.10,14 18 24 h 7 25 ClHEIR MR, Yk B A BT 0 Cd (1) i W -2 Fif s 18] 4 22 A th
AN 2 FroR. B L 2 AT WG Rk AR R B e RS 18 A S AR Bt W R A ) A AR TR

=]
rE
BPS300, Loess , it J& LBPS, Xt Cd (11 ) A9 W e 1 skt 2 AR R I i 87 - 8 o e 8 5 ek 18 . 3¢ T o
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B AR RSN R CA( ) MR E 2 AR RN | e A () S 1 R Bl o 4 JE S AR
FLA Y B sl X Cd () RMRBREE 1 h B3 S5 5577, 1fif BPS300 1 LBPS 2134 W}
A B R G — 28 K20 6 h 2245 38 Wik F2 vf, LBPS AT BPS300 X Cd ( 11 ) By M B o bb s 2
VT, I HAY K 3 A% Cd( D) B MHE R R T 41.5% 44, FHAY RARIME R THEEXFCd( )
AR BRHBE 0.k T figsk @ T LA R LS R (1) B akdm A S L3, LA B0 Z L4850, 8m T +
HERFLBREE , I B i T AW B RE 7. (2) A W 3 T LA e v %) 7 v A 30 R R o 1 SRR AT (2
SESCIINE  BPS300 HIMRYE R AER A it R 5.25 mmol-g ", BRME T BE A & B N 2.25 mmol-g '), AT LA A
S8 - ST F 4 T A R U BT L R B A

6r

5k

~
T T T

O/(mg-g™")

w
T

—=— 351 Loess
—e— W5 BPS300
—a— f ¥ 1 LBPS

o
T T

2 AWk A R E R CA( ) B MR R R ] 2R Ak

Fig.2 Change of adsorption of Cd( Il ) onto biochar, loess and loess with biochar with time

N T WG B LR e o Cd (1) B BRATLEE 2 P L A o — SRR — sl o7
FEXT S GHE EAT LS Al A B 7 R AR

E—2 . In(Q, - Q,)=InQ, -k, -t (3)
o — t 1 1
2. a—7k2.002+0—0t (4)
T, QF1 Q4350 ¢ 220 4 R ek AP I 0 TR ok (g = ™" ) 5 SISFTRD (h) 5 ke, DA — 2R B S8 46
(h™") 3y N W AR R (g (mg-h) 7).

3 TS ) 2 O BN 9l 0 2 07 R AR B A HUA ith A 1 2 8 Horb, BPS300
LBPS Fl Loess [ 22 12 I PRI A E R B R* 43 31 0.9997 ,0.9985 F1 0.9982 , #41K F 1 — K 5 /1
SRR R DRI T O B B ROR O BRI i g J) 2 07 B AT 1 1 Al I B i (THER
Q) AR HIE TILMBAR (L5 0,) XKW, Cd( 1) AWy m¢ 2 £ sk 8 4 W 3 ) 2/ e ik 3
REEIHE g a2 R R 2 I B 2 22 ) IR B S 17 3 e s PR PR 2%

R3EY L RIMsEE R Cd( D) B3 J12E S

Table 3 Kinetic parameters of adsorption of Cd( Il ) onto biochar, loess and loess with biochar

HE— R B Iy Ay WEZ R 5 Iy Ay
W S Q. Pseudo-first order kinetic model Pseudo-second-order kinetic model
Ap7l . s S
Experimental Q_/ 7 T
Adsorbent xperimental Q. 5 0. ky/ 5 Qe ky/
(mg- g’l ) Calculated Q,/ o R? Calculated o R?
N (h™") - (g-(mg-h)™)
(mg-g™") Q./(mg-g™)
BPS300 5.58 2.03 0.180 0.7181 5.65 0.459 0.9997
Loess 4.01 0.822 0.0452 0.2814 3.96 0.774 0.9982
LBPS 5.33 1.84 0.118 0.4901 5.39 0.344 0.9985

HI13E 3 S Hk, B9/ AT, B R X Cd (I ) A REE R d o, B Seah B, ik REJE X Bt 3 T
AR AR T PR S, 35 P A L8 A LA S0 (AN RE 1 ey R T P58k R AR AT LI ) DA S — 263 47 9)
CEHm 56 ) 2[RI 5 Cd( I ) R AEDURE SR M4 A SN , DTS B8 14 WL B3 %07 T o i 3 £ g o
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MRS T RESE T AV R A2 58 T B B0 FE T 5 ) S AT A AR Bt W BRI ] £
BN, A ELAE FH AT Rl 2 Bl B SRR AR S, DA I 2 380 5 RS- 887 ) it i)t 25 i 22 K0 T X
IR 5 32k 23 S B A MG R T 2 e ) A e ) 2 A BV A 1.
2.3 Cd( 1) BIUGVR A2

Cd( 1) IR B W 35K 10,30 .60 .80 ,100,200 300,500 mg- L™, 7AW pH (E8 % K 5.0,25 C
TEIE TR 14 h, AW 88 AU 2 0 Cd (1) AR B o 55 7 MR 1 vk B i DG R I 3 7. e
Pl 3R], W BRI Cd (1) B I B 5 9 PRI 0) 4 VA 5B UDAF DG AR 1 i 8 - DL RO e e 4% Cd (1T )
P14 W 5 et 340 i 2 A VR0 T A R PR TN TR I, 200 2 R BE S 10—200 mig - L1 A, A A o 496 o e R A b
E 300—500 mg- L' A, W B3 A TR 3P 35X S5 H B AT 56 Cd (1) AW B SRR 2 — B0 ' FE i
T E A 500 mg- L', BPS300 , LBPS Fll Loess X} Cd( 1) AW FE43-31 8 15.60.12.40.7.87 mg-g™",iX
FIRESE B TAEARIREE T A= W iR T A R TSP B384 A BRI CA (I ) 855, R BREANIL RN (75 57
i A Py TR CA () B0 B CA (I ) 00 f e J3 0 1 A Tl 8 5% T ) o 8 6 SR O, (2 1
G B T - P VA TR 1) 1 4R 3 T AT 8%, DT 26 9 e Xk Cd (T ) A Wi A 3k 3 e K RVAROR R LBPS I
BPS300 XF Cd( 11) A4 Rz B et 4k A4 S22 B0 L e iy 34 AR 0 e R I el 2 £ 6 Cd (T ) W B RE ) 4 v
T 49.94% ,FF H Cd ( 1) ¥ R, $2 e i 3 R . PR AR S B o FH o, T DA 25 e s VR Cd (T ) V5 4%
BT S T S I A W e R i v - S X I T
—=—# tLoess

—e— AW RBPS300
—a— R+ LBPS

O/(mg-g™")

0 1 1 1 1 1 1 1 1 1 1 1
0 100 200 300 400 500
Co/(mg-L71)

3 AWme e RO B AR Cd( D) MR REREE R T CA (D) BRI AR TR AR AL

Fig.3 Effect of initial concentration on adsorption of Cd( II ) onto biochar, loess and loess with biochar

WA o 257 T 2 2 il 3R AR 2% v WA R 71 3 T 55 9 AR v WA R 5 K5OG 2R 9 it 2. 435 R T Freundlich A0
Langmuir 55 T W PSS A X6 28 T 0 RS2 30 B A T 1005, R AN T

Freundlich InQ, =InK, + 1/n - InC, (5)

: c. 1 C,
Langmuir; a_ 00 .,.a
b, Q Fs FHTIN AR (mg- g™ ) 5 € 7R P HTIN AV BE (mg - L) s K2 A B (L-mg™ ) 5
J& Freundlich 4, /R W2 E 5 Q, A BRI MH i (mg = g™ ) s 280 b R RAE G B AR T 4 0% B s A3r
Xof H 43 A S SRR TR/ (Lemg ™).

3 4 45 T H Freundlich F1 Langmuir 25 i W5 BB 80 % 45 5 I B S 30 485 SR A T L5 5 A5 B AR G S
B Langmuir W B 7 AR MBCE H R 2ot W BRI A v o 2 80 T AR R T, 224 30K 4480 3 TR R BRI % 4 v o 6 i, TR R
e HIR B FNEL, I EL RIS 78 W BR300 2R 18 48 93 A1 1 X R B3 1 J2 . T Freundlich 45 75 72 47 34 A9 )0 52
22 )W B, 7 v Ve B A I Bf i S5 PR — LI N 0 & $5. B 2% 4 WA, Freundlich 1 Langmuir #5848 47 Ho 41
A MR R T 0.9 0 2, Langmuir J5 B2 A LA R B 4F— 28 | Loess ,BPS300 Fil LBPS
5 R* 43514 0.9699,0.9977 i1 0.9861. 3 H 1 Langmuir 75 FEi+5 th 2k 15 R Bt it @, SEAF 4 23038
(8. P, A=W 8 AR B A% Cd (I ) 1 S TR B i PR A8 26 B T B 53 S I Y

(6)
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R4 BB B RN R R Cd( ) AL IR IR S5

Table 4 Parameters of adsorption of Cd( I ) onto biochar, loess and loess with biochar

Freundlich 25 JR A5 Y Langmuir 5 {4551
R o351 Freundlich isotherm model Langmuir isotherm model
Adsorbent K./ s b/
‘ O n R? ¢ » » R?

(L-mg™") (mg-g™") (L-mg™)
BPS300 0.736 1.95 0.9523 15.60 0.0137 0.9977
Loess 1.38 4.08 0.9256 7.87 0.0230 0.9699
LBPS 0.651 1.97 0.9826 12.40 0.0190 0.9861

2.4 VBRI SR RS A RAE
2.4.1 AW 41 XRD 43
X-SFFER AT S B R W AN A AT i e R T ) SO 25 40 11 4 v a I b 430 Sk 2B ) i RN B
XFCA( I ) W BFFRTJE B X-S 2 fir S 1l . i 1] 4 AT 61, BPS300 26 8 HH AR i 1) A L4540, 7 0 A o 15 3
=5 8R1f1 BPS300 W Fff Cd( 1) FipJ i BRI 8eA KR i 22 5 XUt AE Yk 5 Cd (T ) A A e,
BPS300 Xf Cd( 1) AR B 3= 205 PR T 85 2 ) ) e e sl e 2V T BV 88— A 46 R FH B8 - AR AT
& BPS300 Wzl Cd( 1T ) A = ZHLHI. BPS300 7E 20=26.54°(d=3.3558 A) &b HysR IG5 Si0, BIFEAE.
X XRD /1915 JADES.0 R 5% FEml T, 38 A rp i) 20 W oA A0 B
A AT A i AR Cd (I ) B B9 B3 b B A7 S K A T ARG AR Ak AL T 26 = 23,5200
36.540°4b AT SHIEAENZ I Cd( 1) JE W2 T, M £E 26=27.400° ,28.190° ,30.880° 4k , W% [l J& Hi B 1 Y
AT S 38 3 AR A A, 62 T 27.400° . 28.190° L) % 30.880° 4 AT 45 CdSi0, B CAAL(Si0,), A %, Al
AEJE Cd( 1) 5 A REEFE L0 P RN T R

(@ (b)

R B Je
After adsorptiof

b

W B

Before adsorptipn

Intensity/CPS
Intensity/CPS

10 20 30 I 40 50 60 70 I 80 10 20 30 40 50 60 70 80
20/°) 20/°)
B4 BPS300(a)Fl Loess(b) WH Cd( I ) HiJ5 ) XRD [l
Fig.4 XRD spectra of BPS300(a) and loess(b) before and after adsorption of Cd( II )

2.4.2 WA L0 FTIR EAE

LT AMGRE AT (FTIR ) 32280 2 W B RE A B A7 72 FIRN 2 DL R W R i 25 49 28 16 ] S a b
G3 R A P o R0 W B CA (D) R A 2L AW 1B 3. mT LA 21, A 40 ¢ FH B A AR REAE IR A el i 2 53]
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Fig.5 FTIR spectra scan of BPS300(a) and loess(h) before and after adsorption of Cd( II )
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