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Abstract ; Bagasse-based ion adsorbents were prepared by successive reactions of bagasse with acrylonitrile in an alkaline medium
followed by aqueous hydroxylamine to prepare amidoximated bagasse with the aim to enhance the ability to remove heavy metal
ions from waste water. The structure of the modified materials was characterized using Fourier Transform Infrared ( FT-IR). The
content of nitrogen in modified bagasse was determined by elemental analysis. The effect of experimental parameters, namely,
reaction time, temperature, and hydroxylamine hydrochloride concentration on amidoxime content and adsorption capacity toward
Cu (I ) ions were studied. The contents of nitrogen and amidoxime group obtained at reaction temperature 90 °C , time 180 min
and hydroxylamine concentration 100 g/L. were 13.4 % and 3.38 mmol/g, respectively. Under the optimum conditions, the
adsorption of Cu>" onto bagasse-based adsorbent was 54.0 mg/g. Thermal properties of different bagasse derivatives were also studied.
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HOREA A i P SR R AN JE AL 0.2 mm G, T 100 °C HEAS of 08 24 b T 94k 2 3R R A 2
Ay AT o TS A VIV TR 7 2 3 3 AR BORS A6 19 CuCl, - 2H,0 3 T — 2 ik 45 51
1.2 HEZ R A &
1.2.1 #HEHeyR AR BKIHEA 0.1 g WH AR 2 mL KBS 3 g H W L, 485 6 4b
FH IS Y RE T AX R 72 mL RASIE L 3E A 2 mL 36 % 1) NaOH /K&, 25 C FRM 2 h, V%S
J IR S A B A B DR 25 oK R R TR I SRS TR S RS TR R S g, 9 K R v Rk
PP 25 COWE TR
1.2.2 HEdemimaesor K3 g IS S 0 H R R R R MR WOR A, W TR pH 8 5 R
AR 9~10, Fh R R e SRR AN R EL O 1:0.75, IRGWHFE — & T (60~90 °C) T i i — & i [1]
(30~180 min) J& i € , /K S5 gk , DAk 25 oK B g 1Y) b R 2 i, SR )5 F 60 °C T4,

NH,

Cell—O—CH,CH,CN + NH,0H ——Cell—O0—CH,CH,C=N—OH
J¥ie 5 A T s b fe s AT A 5 (C ) AT LU R S5
C,=10(N,-N,)/M, (1)
Horbr: €, — M 5 Y % i, mmol/ gy N, N, —73 5 Ay T Ji A T o 0 i £ kAL BE I /UOT R Y E
M —RICER AR 5 BT
1.3 ZEMRAE
PR H R B 2D A s SR VR AL B ik #E 2 1 Analect A R B RFX-65A 21 AR G4 F A, 3
Tl W B 400~4000 em ™', BePEHREWE A9 24 BB 2R I S5 [ PE /A 7] Diamond DSC/Pyris 1 TGA #4453
A E 76 N, SR InFGE B2y 10 °C/min, F9 4 1 BE 5 Bl Dy 50~550 °C oot Js H g AT R 1
it e B E Elemental 24 W) (1) Vario EL JG & 43 Hr AL GE o 79 09 M X 55 48 &% 2 78 40 kV FI
20 mA NI H A D/MAX-1200 #0022 15 2], 77 5 /1 2 6 5 5~50 ©,
1.4 MRS
HERRFR & 0. 100 g i Jl5 A6 H FE M A 150 mL HEJE A, in A 40 mL — 5@ ¥k B2 4 25 VW, 8 i %)
% pH fE ] Clark—clubs 2 s 8y 6. 0°°" 76 Mg B 1 72 b pH %A oF— B H& . 75 38 T 3
12 h J5 i 8, U8 W 5k B 00 e B ok R E H A H S 2 R I D6 EE I Z-5000 I E | AR 5 I B
T 5 B 7V B A8 AL, W B (g) TT RLdE o R
qg=C(c,—c)V/m (2)
s e — W BE A5 2 7 TR VR B, me/ Ly e— WGBS 4 25 7 00 BT Wk B, me/ Ly V—IR IR AR, Ly m—
IR 82 68 500 4 5 L g
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HREHE ) T2 B P YRR CREFHER MR R, B vk oy 2k B b AT, T 3 MY
o B R CHR R NS VA TR, S R HLBR AR O A2 2%, Y T W SN BE TS 0 I A s o TR IR BE 8 4T 4
BRI B L S8 BORCBE 9 5 12 e T H SR iy e v ity IO BE IR RE R 00 3R & ik LT B0 1 ok 1 e i 5
AR RN R BN B REE o D 1A S I I RO AR T < e A 2 BR R B S I ST TR O A%
AP0 S IO P ] Sl B8 55 e Tk e JRE X g by A R i TP ROC R M s R AT i O R R T R BR R Y
SO, 28t TR I A B A H RET P RUOC K 8.67 %, XA B T W BFF A% 44 R < R EE 30 °C 1 4h pH
29 6.0 B FIR NG K 2.5 o/ L 4 Ja B T B W BE Ol 172 mg/ Lo AR BOVE I 50 0 T 3 %8 Cu™™ (1 W B
M 1.32 mg/g, WFR T WAl LA Y, 5 o0 3 0 B 59 750 DU A5 04 2000 28 R fis 5 DT A 55 2 BB 3 B g
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(1) 58 g Y R %) 85 o T 48R o g g ke P B o 2 R ol T R R T e I, AT AR T
15 SRR, A Y SN T RE A R R 43 1 1) IR P9 B B BRI, AR R O T 5 R £k R R LA
J¥ig Jis Al I ) o A0 pR , AT B 22 B S £ RE e A g T Jl B AT . AR 1 R Rl LR H RO R B A 60 C
P ) 90 °C, H R g i BE AN 0. 97 mmol/g B HF 3. 38 mmol /g, 33 156 W 412 o S5 17 ik J3E X g fis 1 e
P A A o H RIS 2 80 C P-4y U BE , i fl5 B AT 5% i B v /D, DR O S I i BE SR ] 80 € [
JO7 B ) Y S, A ) T R B A T Ak 2 2 PN B8 b R A R £ R R AT A A M, T 5 A B I AR
JEHGIN (075 5 22 A UL A g M i B P o AR 1 G ] DUAE HY , B0z I (8] DA 60 $2 755 2] 180 min , Jiz i ik
P 2 5 M 0. 86 mmol/g 42755 £ 3. 32 mmol/ g, [F] I Sz 7 A 2 v Y58 i 10 Joi o e JR2 ARG, T v v 9 & i A A
Jiil F AT 4 b 1) 2 i O 1R 22 UL R S BRI A T i e L 3R B e T Ak S SR S B AT, DA TTTAE 43
F b A R B B PR 2 o R IR PR T LU Y e I Ak R R Cu® T s B SR i S BT 3
35 R g Ak T BP0 T 48 K o Rime "™ 380 e bl A0 SR e R e ) 4T 0 8 S T B R, A BT 42 )
BT 1 W B BE 1 T2 S PR A3 o A M B A i 3, I DR 31 v e b B R R B, X )
BT LBR W R
1 REEANEBEAREFEATENREEASERENEEFERENZMN
Table 1 Effects of reaction conditions on nitrogen and amidoxime contents of amidoximated bagasse and

Cu’" removal rate by amidoximated bagasse

R R/ Bl /min - BRI/ (g L) RREAE/% Bl HE/ (mmol-g7')  Cu¥T £BRER/%
samples temp. time hydroxylamine mass concn. nitrogen mass fraction amidoxime group Cu?" removal rate
1 60 180 100 10. 1 0.97 35.6
2 70 180 100 10.8 1.51 47.4
3 80 180 100 13.3 3.32 87.2
4 90 180 100 13.4 3.38 89.3
5 80 60 100 9.9 0.86 20.8
6 80 90 100 10.5 1.31 38.3
7 80 120 100 11.5 1.99 65.3
8 80 150 100 11.8 2.18 71.8
9 80 180 20 9.4 0.51 14.9
10 80 180 40 10.7 1.44 40.6
11 80 180 60 11.3 1.88 54.7
12 80 180 80 12.3 2.61 80.4
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£ 3z 15 0 T 1) 21 i PR A PR 1 T %, K e D 6 s A .
Wiy 3 B RESL L R A R LT AN R IR a A L, 7E 2 B AL W
WG b AR T 2254 em™ b R IS L X R R TR 2 g

FEALRE U TP OB B9 — C=N i 45 Iz 3l , 76 i i A v A9 15 1 e
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L. RAL PR untreated bagasse; 2. TLIELER cyanoethylated bagasse; 3. 5 LA amidoximated bagasse
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Fig.2 TG(a) and DTG (b) curves of different samples
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Fig.3 TG(a) and DTG(b) curves of amidoximated bagasse prepared at different reaction temperatures
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S P AT IO 9B BT 958 0 X B A B
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i S5 W B DRy 100 o/ LI, P H M S AT R 13.4 %, . 201
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Fig.4 X-ray diffraction spectra

SE Lk

[1] BENAISSA H, BENGUELLA B. Effect of anions and cations on cadmium sorption
kinetics from aqueous solutions by chitin; experimental studies and modeling[ J]. Environ Pollut,2004,130:157-163.
[2]0OZER A,0ZER D. The adsorption of copper ( I ) ions onto dehydrated wheat bran ( DWB) : determination of the equilibrium and thermody-
namic parameters[ J]. Process Biochem,2004,39.2183-2191.
[3]SINGH K K,SINGH A K,HASAN S H. Low cost bio-sorbent ‘wheat bran’ for the removal of cadmium from wastewater: Kinetic and equilibrium
studies[ J]. Biores Technol,2006 (97) :994-1001.
[4]AJMAL M,KHAN A H,AHMAD S. Role of sawdust in the removal of copper(I) from industrial wastes[ J]. Water Res, 1998 (32) ;3085
3091.
[5]BENASSA H,ELOUCHDI M A. Removal of copper ions from aqueous solutions by dried sunflower leaves[ J]. Chem Eng Process,2007 (46) :
614-622.
[6]KUMAR U,BANDYOPADHYAY M. Sorption of cadmium from aqueous solution using pretreated rice husk[J]. Biores Technol,2006 (97) .
104-109.
[7]WU H S,JONE H C,HWANG J W. Reaction of polyacrylic acid and metal oxides : Infrared spectroscopic kinetic study and solvent effect[ J].J
Appl Polym Sci, 1997(63) :89-101.
[ 8 ]SIMKOVIC I,LASZLO J A. Preparation of ion exchangers from bagasse by crosslinking with epichlorohydrin-NH, OH or epichlorohydrin-imidaz-
ole[ J].J Appl Polym Sci, 1997 (64) :2561-2566.
[9]NADA A M A,EID M A,El BAHNASAWY R M, et al. Preparation and characterization of cation exchangers from agricultural residues[ J].
J Appl Polym Sci,2002(85) :792-800.
[10]NADA A M A,EID M A,SABRY A I, et al. Preparation and some applications of phosphosulfonated bagasse and wood pulp cation exchangers
[J1.J Appl Polym Sci,2003(90) :97-104.
[11]MARSHALL W E, WARTELLE L H,BOLER D E, et al. Enhanced metal adsorption by soybean hulls modified with citric acid [ J]. Biores
Technol 1999 (69 ) :263-269.
[12]SALIBA R,GAUTHIER H,GAUTHIER R, et al. Adsorption of copper and chromium ions onto amidoximated cellulose[ J].J Appl Polym Sci,
2000(75) :1624-1631.
[13]CLARK W M,LUBS H A. Hydrogen electrode potentials of phthalate, phosphate, and borate buffer mixtures[ J].J Biol Chem,1916(25) .
479-510.
[ 1450 IRAE  whoe , 0 1. e A A Bl SR WP B i B A A Sk C D) VRE CID) VRS CID) A CID) e & 9 19 e i AR AR [0 ] Dl i o 5063 2>
#r,2002,22(6) :963-966.
[15]LEVAN S L. In Concise Encyclopedia of Wood and Wood Based Materials[ M]. SCNIEWIND A P. New York:Pergamon Press,1989:271.
[16]NADA A M A, EI-WAKIL N A. Molecular structure and ion exchange of amidoximated cellulosic materials[ J]. J Appl Polym Sci, 2006
(102) :301-311.
[17 ] NEWMAN R H. Estimation of the lateral dimensions of cellulose crystallites using '*C NMR signal strengths[ J]. Solid State Nuclear Magnetic
Resonance , 1999 ,15:21-29.
[18]PARK C H,KANG Y K,IM S S. Biodegradability of cellulose fabrics[ J].J Appl Polym Sci,2004 (94 ) .248-253.
[19 ] &0, oot , 5 WK, SIS S S AL AR A AR BF T[T ] bl R 2540 . | SR AL 2 02,2007 ,46 :52-55.



