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Abstract : The magnetic sugarcane peel carbonized material CoFe,0,@ CSC is successfully prepared on the basis of the
hybrid calcination method. The crystal structure ,surface morphology and magnetism of the material are characterized by
XRD,TEM,SEM and VSM analysis. The results of magnetic solid phase extraction of four pyrethroid insecticides show
the best conditions ; the amount of material is 40 mg, the pH is 7.0, the equilibrium time is 10 min, and acetonitrile is
selected as the eluent. The recovery rate can reach 100.44% ,99.74% ,96.82% and 99.22%. After the material recycles
6 times, the effect does not decrease significantly. The test of environmental water samples show that the established
method has good accuracy and reliability.
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1.1 FERFIRLE

KRG FAER (D) |, 75K GRS RR AN (11) , SR AR, IR 2040, JC/K L BE (EOH ) , 2K (25%) , bR
(37%) , AACEN, HEE  TSER , 206 , S48 T [ 25 48 Ak 2300 A BR A w5 FSUA8 R, = A0S AU 45 R, T
R T Bl W AN (TR 1 R D M W2 T B s b e O M e S (5 B R ) S o PRl = B 1 |
TR A A P A BR 2N 7). S BREREE K ARE B AL IT K L RRWIK A kK, B R RE 5 1 R 1T 5 Uk T
Ab .

R LR G d HT-500A , #4846 R 22543 FRA A48 00 OTF-1200X, A AR AT BHE AR A TR
3] B ST R H-7650, H 7R Hitachi /A ] 5 33+ R /4% S—3400N 11, H A Hitachi 23 7] ; ZLAME
FEAY Tensor 27 , fH [ £ € 75 /N 6] P 43 HT{X STA449F3 |, {8 [E] Netzsth 23 ] ; XRD By R ATHHMY X TRA , ZE[H
FEER KA R B A BR S 7] BET A ASAP 2050, 35 [H 3 e T 45 A7 BR N w1 5 418 ZhRE S it 3 3+ vsM
7404, 5% [E Lake Shore /A A ; S 20BAH (L35I Waters 1525, 3¢ EIRRF /A A
1.2 XBHE
1.2.1 CoFe,0, 24 K FAs el 4] &

CoFe,0, FBHFA BLEE T SCHR[ 10 ] FE I BEAE it 78 30 mL 4K PRI A 20 mmol FeCl, -6H,0
& 10 mmol Co(NO,),-6H,0,FFWFTARR pH £ 12. #£ 105 C FHLT 10 h 5B EE Ry, e TR R
45 C/min RS T T 400 CIAHE 4 h. B 2= WG VEEIF T8 BT 152 CoFe,0, AK UL
1.2.2  CoFe,0,@ CSC A &H##t69 4 &

HE T B H R T 110 C T HAAEHE 24 b S BFES BUBY AR 25 1. 3 00 B— 2 L5 1) CoFe, O, HE R By I
NaHCO,(0.5 ¢) IRAH LG T 500 CHEAIMEE Fikfe. BH B E=IR)G ALK M OB PR E I T8, i
FEaBRISR CoFe,0,@ CSC A M KL HiH CoFe,0, SHEER M LR 0.5:1 121 S 221, FH R il % Jr
R4 A CB0.5 .CB1 J2 CB2, KT CoFe,0, A BLAIH LA CSC.

1.3 ®EEHEFERNELE

FEPLGR HAG BRI ATE 5 CoFe,0,@ CSC MR}, 8 75 2 W - 5 , 7E SN I3 /R T 40 i W o
FIFEBEATVRIE , B HPLC XS BRI T A A R, 315595 Ye iy [l . A2 i S5 08 A - K % K . 220
nm; AN (A 43 L) - 20 7K =80:20; i : 1.0 mL/min; #FFF 55 :20.0 wL; #1330 °C.
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A Y A0 O I P R 2R T8 43 A1 o B 38 50 B FLR.
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Fig.1 TEM images of CoFe,0,(A),CSC(B)and CB1(C) ;SEM images of CoFe,0,(D),CSC(E),CB1(F)
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Fig.2 XRD patterns(A) ,infrared spectra(B) and thermogravimetric curves(C) of CoFe,0,,CSC and CB1
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2.5 BET &o#f
BBHE) BET g5 anf& 3 fros. Hod B 3(A)
N CoFe,0, F1 CB1 #J N, WAEFFHIZEIE , (B) Ayt

#1 BET LHIBHSH

Table 1 Physico-chemical parameters derived from BET experiments

N EFLAE AL B 3(A) H, CoFe,0, 1 CB1 ZES, Sper/(m*/g)  Vypo/ (em®/g)  Ryy/nm
ﬂﬂ%ﬁ H3 }%E%E"J Il ﬂ%‘zaéﬁ,jﬂﬂﬂﬂﬂﬁ }L CoFe,0, 15.762 8 0.150 4 29.17
CoFe,0,@ CSC 49.611 4 0.104 3 32.4

FORLS . BREL CB1 AL TR 3 K, P34 1L,
24E 30 nm 7247, BT Barrett-Joyner-Halenda ( BJH) J7 35 BT 8 OB RBEAL S BOLE 1, b SV, K
R, AYHIh LR WA AR S AL AR

2.6 HEMESHR
TN G T AR 2 SBIT (PR ) B SRR 7R SEBR I vh R 68 RO R vl L s PR A R A o v
SrES. B 3(C) K CoFe,0, Al CB1 MOBHAIFATERLAT MIZk | RIFT 4 52 & MRS AT — 5 ke te . 5
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& 60 14+ _
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Fig.3 N, adsorption and desorption curves(A) ,pore size distribution(B)and magnetization curves(C) of CoFe,0, and CB1
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Intensity/( x 10° Oe)
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Fig.4 Recoveries of four pyrethroid pesticides with three composites( A) ,and the recovery of
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CB1 to four different concentrations of pyrethroid pesticides(B)
FE 4(A) EKW] CB1 G HPREGT 4 FhULER H 3G e 1 BAT B (19 I3 435112 100.44% 99.74% 96.82% Bt
99.22%. i CB2 [ CBO.5 #EHE CB1 ¥4 AR, [ 4(B) A CB1 XHRIE 7151 15,20 125 mg/LL 1 4 T
RARARZ A ISR SR BEAE R B2 A T , TSR A T B (EATH IR RRTE 90% L), I

K 5(A) s BEE PRSI & B3, H AR A 9 1 [T AR Bir g in. 24 CB1 #1551 40 mg
I, DSCSCR B . ARSI G RORH T i, D [mDSCRA BT T [l BEJE: i T4 R 2R £ S S0 B2 A5 9

PG

P, S5 PRSI B ) e 29 26 4F D 40 mg.
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YItE CB1 ALK I & A e A PR B

T 51 A 5 BT 3 1) PR 2 DR A 1 7 R A 7 S B o A RS v 7 FH I B 2 S0 1/ 5. C) R B, X b
)35 2] 10 min B, Fenp \L-CHT .DMT % BFT 4 FhA% HFI7E CB1 B4Rk i 48 ) 15 2 W2 oh — i Wit ~F- 7

W EL AR TS YL 52 B AR RE A5 B e e B R AR R RE X R B AHAE IR R 2. (81 5(D) 3R
W, 4 FPyefi ) b 48 Z 5 B Fenp \L-CHT . DMT F1 BFT A [ 45 2255 5] 1k #] 100.44% ,99.74% . 96.82% I
99.22%. & 5(E)FW, EHEH T, RIEEAECh 50 i, BIfecR . B S(F) £ CB1 £ 6 WG IS, #¢
di S AT RE AT A ) 95.37% 89.61% 91.74% &% 90.11% , FW] CB1 A B -0 0 5 ol IR Rt b s .
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Fig.5 The effect of dosage(A) ,pH(B) ,adsorption time( C) ,eluent type(D) ,and enrichment factor(E)

on four pyrethroid pesticides and their reusability ( F)
2.8 INEKEERT
A3 B ITIK LK A K, N 2807 2 i B &AL AR 5 19 MSPE J7 3 % S BroK R 47 46
W, 2554035 2 iR,
2 B WoR  TRAEN 3 FhSLBRAKKE R A s HARTS 3. o BIAE SCERAE S R AT AR A BT,
FRUEE 500 2 we/L 4 we/L, ILE} Fenp L-CHT .DMT Al BFT f4 [W1 i 3 7E 88.69 ~99.96% =2 [a] , #H % b v

2= (RSD) } 0.89% ~3.64% , 2B fir 37 1Y MSPE J7 5 HA3 BLAF BRI e s P fn m SE 42k
w2 IRIEKRE 4 TR 3 AR R AR S B

Table 2 Analytical results of 4 insecticides in water samples

ISPV I %2 K e/ (/L) % (RSD) /%
SLBRAKRE
(pe/L) Fenp L-CHT DMT BFT Fenp L-CHT DMT BFT
0 Nd Nd Nd Nd
KLk 2 1.9 1.9 1.8 2.0 95.47(1.68) 95.51(1.15) 90.31(1.33) 99.96(0.89)
4 3.8 3.6 3.6 3.9 95.23(2.40)  91.00(2.08)  89.88(2.48)  99.34(2.14)
0 Nd Nd Nd Nd
Z ik 2 1.9 2.0 1.8 2.0 94.82(0.92)  98.83(1.83)  89.71(2.46)  99.63(3.64)
4 3.6 3.9 3.8 3.9 88.93(1.39)  97.00(1.70)  95.79(1.84)  97.33(2.43)
0 Nd Nd Nd Nd
37k 2 1.9 2.0 1.8 2.0 95.73(1.49)  99.91(1.29)  92.41(2.68)  98.14(3.03)
4 3.6 3.9 3.8 3.9 88.69(2.84) 97.59(2.68) 95.09(1.94) 97.66(3.56)

T Nd Fon AR IF].
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ARSGE A AR 25 T CoFe,0,@ CSC & A A KE, I FH FH F oK AR 4 Fh 481 Bk o 48 1R 28 2% iU 5|
(Fenp \L-CHT .DMT BFT) FJ R[S AHAE L, RGEASE T A RHE I W B[] e Bis 7] R R pH K s SE A
T A BCICR SE A, IR LIRS 8 5256 5 3 i T IR KR B SE PR . AR 2538 n R

(1) il #5114 CoFe,0,@ CSC & & A R A BLE A FLES ), HALAE 200 30 nm. 4 CoFe,0, 5 CSC
F SR A 1o 1 B HAE OO et

(2) o AR ) e A A5 i Ml R 3 40.0 mg KR pH Ry 7.00 P70 B B[] 10 min 3% FH 2
BRI T B AR FISCR AT 35 5] 100.44% 99.74% 96.82% M 99.22% ; tAh , CB1 Ak EAT BT 1
FENE, 28 6 RAGHME T, LA [ AH 26 OO To I B R R

(3) FRBE AR B S Broai il 25 55 2 B JIr 7 5 2 LA R A A v B 5l Sk
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