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Abstract

Magnetic cobalt was synthesized by solvothermal method. The effects of reaction time, tempera-
ture and surfactant on the morphology and magnetic properties of final products were studied.
Cobalt acetate, ethylene glycol, and surfactant were employed as the starting materials. The
spherical Co particles were obtained at high temperature and pressure conditions. The micro-
structures, shapes, size, and magnetic properties of as-prepared samples were investigated in de-
tails by XRD, SEM, and VSM techniques. The results showed that the magnetic Co particles were
hollow spheres structures and enhanced saturation magnetization and coercivity. The high mag-
netic cobalt could be applied in magnetic recording and catalysis fields.
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FE R P I T 16 2 SR RO B I00RL . B IS X-HEATAMX. PR T BB RS EGR TSR B
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1. 53|

BEME Bl B 5 B R OB APE REAE FE PR RE, | N ThIE S R RE A A . b ARTARL &
Wi TR AT, I HAEMEALT  EVEASRL L WA R M e 55 I v R I R P 22 A0 5 A PR RE [ 1]-[4] -
flan,  FIAUKR BRG] AT TRl AR AP A R E S LR BT, IR RERIR R Bt ik
IR ENERE . TGRS & Sl RA P RIBOR AR RE IR R, AT 2 N TR iR . BT asm. A &M
T ORI BEAh, GUORRR AL SRR A LA R R R . AN E ik RE
KRS SR, AT IO - ZEANER RS B PRI 251 SR S BDRE . T LAR S B b RHEE (5] [6].

KIHILIOK,  [E A Ah 238 HRAE AT PR 28 A 7l B B AR AR 2% 2 WS Bl S IR AN IE I . i)k
FURIE PGS FOMER R RNy SRR Sk ALBGE . ZocRE R HIE A . BREUE
BRI, SR TR R BARRRE. YEREIL R MBS FBT[7]-[11]. 8T, 1258 Co GUKHL & J5%
LR 55 A2 2 TR RRARR &S Co 9KKL T~ RABIEAM B AL .t Xie 55 NAEARPGEAT Tl 1 8 2% )t
AN T PR B T B AR AN GNK 2R 12] . Hou S5 N U ISP A IR B A0 3 T A7) - — be B ORI R 3R A5
BB B ER AL BRI AR [13]. ARSI 5 ML TE Co URRIURL A MR ks, SR, RV
T A 2% 250 Co B 5 2598 R WLARIE o

AR G WA AN BT, BERR S A 9l Eh 8 it v 5 ) 238 SR 1 280 Co BT o X AT VA B G
THREKRS TR TRIR, B3 78R ER. R mBAE SR, RGN T RN, iR
JEE VAR 3 T A 1A A 7 0 TS M B A e ) B2

2. SLIEITE
2.1. YIRME R

FREX 0.498 g(2 mmol ) & A1 0.5 g(1.37 mmol) 75 fe Jk = H BRI AL 8 (CTAB), K H B T-Heaft
AN 30 ML & VAW, BEHEEAR . BiFESI)E, LA 2 /s IR 1A beat s in 2 mL (i £)80% /K A
TN sE S FECRE 1 he B ERTEA SN 50 mL R VU 208 AT B RN 28, N 180°C LA o A
6 ho FERMTERGEUH R BZE, FACK A A, BIHER . F 28RBS ITIEY) 2 6 5 71 FH 6K O RS
GRUTUEY) 3 1, 19220 A T, N A0°CHAE T8 12 h, 15 EIK B BRI .
2.2. PRI 5 SRAE

1) XRD ;RT3 M S DA 2 A 2847 BR 2> =] 4277 1) D8 Focus %Y X T 2 AT 5 A (XRD) X AF: dt 14T
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VIAHZRAE, 6] X SR8 iR 40 KV, LN 40 mA, HAW R BN R =3EHE & 30°~80°, 9k
4 Imin, KN 0.05 58, HRETEEDN 30°~80°, WlIRE N = I

2) SEM lli: % H A H 32 7] FEI QUANTA-400F B3 o 1 B 445 (SEM,  insd HiJE 15.00 kV)
X R IR R AT SUEAT RAE A 4347

3) VSM iR : 5K F 25 [H Lakeshore £ K /A 7] 1 7307 B4R ENAE S BE 3 TH(VSM) ST AL S IR REPE REEA T I 22

3. ERES
3.1. XRD o#f

Pl 1 RAE R MR B 180°C Vil 2RI B2 2 mmol 7K G AR 43 % 80% 2% 4 T L 6 h 73 B #) 74 XRD
R, WNET AT LE R, £ 20 K414 42.36°. 44.28°, 51.7°F11 58.4°4b45 DU/ MEFAERT S0 . Ho o %t i F
42K Co [J(100). (002) (111)F1(200) kT, 5hsiEE FEI(ICPDS No. 05-0727) A —, W7t 4k F& =
YRAK Co ¥y, HULEASIFE.

BT — BT BRRAET, A XRD G E AR RIA Co MEMNMNTHIELELE, RV P10
FLF Co MIHLEALRE J1RE i

3.2. SEM 93#fr

FHA 3 L S B AT R KN ST AT 1] 2 AN TR S iR (8] 264 R P24 1) SEM B Ao I
ATUAE Y, RIS R 2 hi, Y ESONERBRUR, AR RN, PRIRSN 2 um 24 (K 2(2)).
MM A IEC A 4 h 5, BRDESURFFERAY, (HR RS, 2B ()i — 2P K % 10 h I, 0k
RS 3~4 pme |4 2(N) 9P R AR BOR I, BT BLA Y, P it i B ORLRE D9 FrRGK 4
M, FrREGIEEEDY 150 nm At e [, FRATANIE 2(f) b i Sk e Ar B w LA 740 LI
Bl SRR A GG o G R B 3R E 2R SR, R] DO BLRE R S M TR I SE G, 7 I TR
PRFFAA, (HRSFRZBEHIERNES . GaHE WSS RAE, RN E AL 6 h Rtk —5%
BRGNP RE AR R o

MEEE E3F, K2R SR NI B BRSNS S KB 1152 AT D, A RO RE T i R NI, AT AT
S NEIERE HIHEAT o 3 1 4 ) B LR FEE AR AR AT BBV Bl by A RS R R 2 — IR, NS 54T
SN B R, SOSIMRJEN R, A AR T, ORI K
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Figure 1. XRD pattern of magnetic Co particles
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Figure 2. SEM images of Co products synthesized with (a) 2, (b) 4, (c) 6, (d)
8, and (e) 10 h. (f) is the SEM image with high-magnification view

[E 2. FERRETET =00 SEM E . Ee(a)~(e)5 Bl A R K2 ETE 2. 4,
6, 8F110h, (HAFRISHIBHMA SEM B

V| 3 g ANIR S S B A R = SEM R, o rp s RS TRI5E I 6 h, B b ECh 04989, 4
FEFE N 30 mL, 14 3(a)~(d)73 BN MR E 160, 170, 190 i1 200°C. MEHATLIE H, M RMNIRE N
160°CHY, FePIRIESNERE, HRSFHXTEIE] . M bR ETH =R 190Ca, FPEotkimiR, 2R
INANE ST

HRPE R A% B e, R B R ST 5 i R AR AR K 0%, ek Kb fedh, AN E
BLIRATREA SR AR . — SRR U AR, R AR (AR S K. T R R 5
Mk AN AR B R 3R . 7R — ISR T, R VAT PR B mT DA AR S ZE VA VR b 1 7 R ORI ilE
BEAR, X AAFSRIAE KR PR, MRS EE, O REROR R, R R TRk,
e, MIREA S, SAAERRPYEOEIN, AR, R R RCE RS, PR R REURL R T 3K
FEHALE—.
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R, Siarrd KERE, W REA KPR R EARSZIG T, [Fe A &AL, %
SERTHNTE HEFDS =TS B RS, W] 4 o . R A PVP MENR TG MEFRIN, REPEE MR
AN, B ARES), BAA MILEIER (B 4(a)) 2 HA A RAR, A IS IR NS RIS, = M0 R BOR (14
4(b)), “FHR N 2 pm it

3.3. HMERESHT
5 LR 180°C . NN IH] 6 h, PVP VDGR T PRI N Rt Co B A REH P16 . sk &%

Figure 3. SEM images of Co products synthe5|zed with (a) 160°C, (b) 170°C,
(c) 190°C, and (d) 200°C

3. FEIRRBE T~ SEM BE. EF@)-~d)25ARNEE
160°C, 170°C. 190°C#A 200°C

Figure 4. SEM images of final products prepared at (a) PVP and (b) without

surfactant
[ 4. REEMEFIX Z4I%20EH9 SEM BB | H dh(a) g PVP REEMEFRM,
(b) AT mEIE TR
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Figure 5. Magnetic hysteresis loop of the magnetic cobalt
[ 5. wiM Sk B BRAY A ]

Guits, AILAMS EZRATE Co B 1 LM I RE AL 5 5 (Ms) R 7 /3 (He) 4373 4 137.8 emu/g 11 101.2 Oe.
T2 IR AR v P B TR RD A 5 B AN ST ) SR S R TR B, AE SR IC S B AE BARE RS B
I i B S T 5

4, 4Eig

ASCE IS IR E 26 R Co HUBT, IR HWEIT 1RSI (8] B2 B2+ 2 T 427145 B 300 7 )
s, T EAG R LUR 4 e

1) RAFEFIIGE & B RLYE Co BFUNERTY S5, PRSI 2~4 um,  HONZOETH . B SR
WP E A, WKL RST B2 MK, BEE SRNRE RI3R m, PRST 2SR, B A A5,

2) RIVE LRI =454 53 R . 2SI R EEERIN, [FE L 2% F R
AR, B A E] .

3) WEMEREMI AR, P YIRIM AL REEIXL 137.8 emulg, #FmiJI04 101.2 Oe.

Bt

T B AT £ 3 3 E R T H (2014-K4-025) Fl 75 M AL 57 2 Bt BHiff 5 23 42(331212307) X A SCHF
FLAERI T B
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