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7 O R R E R R (hydroxy-iron, HI), il &t B A 250 450 1 F2 25808 (h-HI1), DU 20528 R (PABA)
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RIRR A L L [ I L AT A L B R RG34, T B AT BE S
A5 LRI A 2 SR RT3 (R O 45 4

BRGUKRE (CNTs) 1 T BAT R LR AR, KARLE. =
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BB EHEAFAE — LA R 2 Ak, BRGNS LT 8
RIREARFEARAR, XAEARRRERE LR 7 IR RE I, T
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XL IR (PABA) : R T B85 BRAL 27 177 A BR &
Al; IRAHER(HNOg): /¥ 65%~68%, 7% —imfEdnik
T 75 IKRBRER(H,S0,): ¥RIE 95%~98%, Jbnifb 1) .

FREX 0.4 g J5i46 HI, In A 2 FeClz % ¥7(0.18 mol/L,

HEETH: #5228 S EmAIE S (20096102120016); [FH5 H AR 4 (51172184); 1 EAT KRR AIHH 4 (CASC200906);
W E TR RBHE S I3 4 (CASC201209); BEA RIS H (2013K09-03); Fh-b Tk K24 54 Gk Fl- 7364 (22014093);

“1117 5154 (B08040)

TEH BN XYL, 55,1970 R4, {4, @I, PAL T KSR pe, BePE PG4 710072, A if: 029-88460337, E-mail: ztk-xjtu@163.com



2166 -

Wity @A RS TR

i 45 %

40 mL)Hr, R AEEE 15 min 5t uE, FEH B oK
U 3~5 s F 2%MIFRRERR UMK, TR AR KRG
K GBS BEOE G g, |EAS TR 240, B35
LFEYH h-HI.

W — 58 B & R 2K H R (PABA) M 21 X 85 7
KH, 50 CHEIFEHEL 2 h, R OB I T
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FREYM S PABA A, R B TR GRER 2T
W 2RI PABA, 1HEf21H PABA ] h-HI; %5
HI &L 0.2%, FREURGEER FIRIEIR (V wamV wom
=3 L)AL E AR, R HS BB LI TKF, K
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TR, R E R AOKE O RSO (Il A
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i JSM-6460 2437 5 4141 F 8% (SEM) X il 46 44
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2.1 XRD &#f

Kl 12 HI h-HI.MWCNTs@HI #1 MWCNTs@h-HlI
1) XRD Bl WE 1 A LA ), 4 MEIE AR — 3,
HA 3 AN B R (AT ST e, X S AT AR 4 S 46.867 <
68.445 1 86.788° Wil 4fXof . T4 00 327 Fe AT
44.765°, 65.166<F1 82.531°,

B 1 a il N R IG HI /) XRD %4k, BRT 34
AT AL, 2B AG, Wl BN, WU EE HI 45
By, HAmBAD. B 1d b gLl T 3 AN BATH
WAL, FEEGER Gy A T —E BBk Eh, AR S AT
Vg, BB h-HI R EH DR, B 1 F e il b
T Fe AT IS, FEAIB M AFAEECRBES), EHIL T
He LA g, EHRAHE, XEATHIEE C 1T
WHig, (AR HAE MWCNTs@HI & &80, fr
PAFFANEI S o B 1 rp o i 4 B 30 0 B B B R
He Ui gig ooy E, Wl MWCNTs 3 =
2 MWCNTs@HI H1 %, XZHFHN MWCNTs@h-HI
W SR h-HI R TH AR K, AR AR TH AT L&
i MWCNTs, WA ReEMAE MWCNTs, b
Al LLSS & B2 1) MWCNTSs.

a: HI Fe
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¢ MWCNTs@HI Fe
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Fig.1 XRD patterns of HI, h-HI, MWCNTs@HI and MWCNTs
@h-HI

2.2 SEM 4R

Kl 2 24 HI. h-HI. MWCNTs@HI and MWCNTSs
@h-HI [1) SEM [& . A& 2a 7] LG H BIORL T AR R Bk
W, BRBFEARE LT, RGN 1~6 pm, FLARH
R 1 UKL 2 T 1 2 W B — e 5 /NSRS, X P R 2 i
HI BEARAT 39 5], RN RIORL #8355 1 4y A —
i o HI UKL 1) 2 T ey, 6 — S 0k 1) R 1 B 5,
X2 HI Uk R TR IR o IX R HI ) £ ik f
TR, X IR 2 7F 5 A A i kb B e, B IR
AR, IR AE U FE RS R A

ME 2b AT LUE H, Sl A s, K
HI FORLES A A2 T fUl R R, 3 3022010 h-HI. Bl )L
T K R I R B A vk B G, T — S /N R T
I P TR . 7 A K A G S DR R B R R kR
LANTE 3o s L B (14 3 JE 55 SR (14 3 T ' g R AR
KL RN 9%, R ERRE (MIRE) R 2, il B (Y )5
B, S RO . BRI, gL Py R
oK, BT REBREBRA, mbhMBHR. 5 H
KA KA /N, REGHEBAFE, XMSFH TR
R RE 22 1R RORL AU AR 50/ (1 UKL 58 AR ik, 2 T R
B /> (R R R A2 LU K A U0 J5 A s o a5k B T
L, SRTOGHE FURLARBOK B RORL s s 22, HEE IR
WA RA sk s RS K, 2 it R T R R
% FUBLAR B/ R pT v B, LM TR, B
BRI B AR S T 15 BN 1 &) S B S 0 45 1
B AR AR S S BR I O, O A R AP R, AR
56 36 FH AUl s SR [R] 4 15 min.

MK 2¢ ATLLE H, 4K 2% MWCNTS =& 73 1ii 7
HI BURL R TR, 11 A2 70 BOE HIE BRI 8], $6B7 T
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MWCNTs 5 HI R EBNEE, &3 7 aEMU
B, fE HI AR E ) MWCNTs (.78 2 BHA — 25
Z, EHERE HI BEAEZ0 3.5 um, HRHEGAHEN
MWCNTs tL##%%], MWCNTs 2 F¥EEZ N 150
nm, TR T -4, R MWCNTs JZRE78 70 K
£ H G 0 WL A B AR RE, HI A U B R I 45
FEo I%-70 45 M A 1S G AR IR A R R B R A T 2
(00 S SR AN 5, 300 YRR I AR MR R AT R BE E
XKLL HA BT L R ORI R AR, B T RETE RE

MEE 2d 7T LLE B, 250 HI K7 ) MWCNTS
WA, BEEZ, S ENE MWCNTs 1
fE1E. M HI L5 U MWCNTs B 215, H
BA—2MEE, Bk ks 7y,
2.3 TEM &#f

3a /& MWCNTs@h-HI SiER G TEM JEF .

A LA H o — B D A M I R B0k (h-HI), BARZ00H 2
pm, HHPE h-H MEMOER—ZE AN
MWCNTs, G782 EEZ4 150 nm. M 3b 7 LLE F
WOk T b () s ER T 250 HIE AR TH AT LB
MWCNTs, WR[EMAEEEMiA MWCNTs, JirAn] LA
i HZ ) MWCNTs. £ MWCNTs 75 — 28/ B
5, XUSEHRRIEIET PABA, £ MWCNTs 5 HI i%$#%
A K E A, R PABA £ MWCNTs@h-HI ] 4%
R T IERRIER
2.4 WMERESHT

Kl 4 52 HI.h-HI.MWCNTs@HI #1 MWCNTs@h-HI
4 FhORE RN LA R 2% . B 4 R RTLUE H, 4 Fiobt kbik
BV AN LA B FE (M), BT 75 G 3 58 B AR AL AS K
HOTE 14T Mbix, Jids HI MBS E K, L3
178.81 (A7) kg™, 4 FlA ki) v A Ak 55 JEE %o B 45

2 HIl. h-HI. MWCNTs@HI and MWCNTs@h-HI [) SEM & F
Fig.2 SEM images of HI (a), h-HI (b), MWCNTs@HI (c), and MWCNTs@h-HI (d)

Pitting notch

3 MWCNTs@h-HI [¥] TEM &4
Fig.3 TEM images of MWCNTs@h-HI

s AR OEE MR RS0 /N 520, BL7 MWCNTS
(AN REAL B /N T R A8 MWCNTSs. HRRE L 5 FE L
PR ARG M RE 585, A5 DS MIRDN S, 7
NS FE TR AR 4 Fe AL B4 B, Semidtkl
(IRETERE . 9 Ah, AU A ) dd R A I 157 7% R 3
WA N, AR, WAPERE N FE. MWCNTs B R
LGP S L, 0 I 0 B AR S A FLASURE (R
PEREEE, LA RARE, BELE HI BUh-HI B2,
M FIESRR AR 1T — E SR AR, (fi 5
LIM G IRTS . 555 MWCNTs@h-HI I FIREfE
SE Tk 3] 140.88 (A m?) kg, BETEREIIRELT, W
TRAIELE MWCNTS SRR KRG B A — 52 1 52m .

Fiah, IWE 4 HIe T DR, 780 S5 AR R
i 1B 2 TR /N AR I T R A X BN,
MWCNTs bt oA 675 1) i e] 2 T AR 22K, U B 7
MWCNTs A B T34 hn#4 kL -G FE o 250 S5 F PR
R (el 2 i R, BB AT RE T R () B, A S
OB 1 1 25 5 AL

4 FA L 1) e B (M) R A (H) A S 8, 3R L
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Fig.4  Hysteresis loops of HI, h-HI, MWCNTs@HI and
MWCNTs@h-HI

%= 1 HI, h-HI, MWCNTs@HI 1 MWCNTs@h-HI 15 %
Table 1 Magnetization data of HI, h-HI, MWCNTs@HI and

BB PR R R, KRN 2 pum 1% 0 R SRR I B
JE35E 9 200 nm, £0.78 J2 1 JE FE 2979 150 nm.

2) TR YNK A LT A3 0 F B kORI VR B A 5
(My)  140.88 (A’ kg, F (M) N 1.4808
(Am?) kg™, HiSI(H) M 4.742 x10° T, B A 5ess
FA B T 0 K L 7 2 00 3 0y e 2 AL ) 7 TR R g
FURA AL o
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Preparation and Magnetic Properties of MWCNTs Grafted Hollow-HI

Zhao Tingkai, Zhang Hongyan, Zhu Ruoxing, Wang Jungao, She Shengfei, Guo Zhengguang, Zhao Xing, Li Tiehu
(Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: The hydroxy-iron powder with a hollow structure (h-hydroxy-iron, h-HI) was prepared using a pitting method, and then
hollow-HI coated with MWCNTs (MWCNTs@h-HI) were prepared by connecting h-HI and MWCNTSs with PABA as the active grafting
agent. XRD, SEM, TEM and Lakeshore7307VSM were used to characterize the as-prepared products; hydroxy-iron powder, hollow HI and
MWCNTs@HI were also characterized as comparisons. The results show that the hydroxy-iron powder can be prepared and grafted with
MWCNTSs. The best pitting time is 15 min, when the yield of h-HI is the largest, the wall thickness of h-HI particles with 2 um in diameter
is 200 nm, and the thickness of the grafting layer 150 nm. The saturation magnetization (Ms) of MWCNTs@h-HI is 140.88 (A m?) kg™,
the remanence (M) 1.4808 (A m?) kg™ and the coercivity (Hc) 4.742x10° T.

Key words: carbon nanotubes; hydroxy-iron (HI); pitting method; magnetic performance
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