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i WEAMEZSBREER T RIS ERE, HEEBRERESR Co 4ukBRME
REPREs#EAT, fl& S REN Co 4R, PHE&RN 50.2 nm. FFH BREMBECRUN IR,
Co #kR T HEBE. Hi%& Co SRR THRERER 60 C, B pH ¥ 11~12. AARMEHRE
TR Co GIRBRIHATRE B0, Mo HAEECHTHRAR, BRM RS R EEFREEER
FIBCR e, TUERARESTHRFE 80.0 nm BEE 50.2 nm.
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ABSTRACT Cobalt nanoparticles with hexahedron crystal structure have been prepared using the
alkalescent soluction containing glycol as solvent and NaBH,4 as reducing agent. The average diameter
of these nanoparticles measured by N-14 plus laser method is 50.2 nm. The AFM observation showed
that the Co nanoparticles are spherical. The optimal parameters are the pH value of 11 and temperature
of 60 C for obtaining the smallest nanoparticle. The surfactant was employed to decrease the soft
agglomeration of the cobalt nanoparticles in the hexane. The best surfactant and its best dosage were
found in this experiment. The average particles size decreases from 80.0 nm to 50.2 nm by using the
proper surfactant. .
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H o7, #l &SR RR T8 EE T E Y B AL e, b e TR AT
W ERA EFEEEARBAETE L WATE Y, YR ATIRRR 2R 051 A
RALZEDTRL 151 8 E IBM A M S.Sunl®7 FLEEREHIE T Fe, Pt 400 T54, B H
HBERL T M AL AR TR, 3B AL [FRH 45 T Co GPRKLF, ER SR N E R, File
JB RTIR R AT SR A, R A R AT A, iR E SRS, Valderes 5 DIBER AR H
FIHIE T Fe. Ni 4k T4 U8 BN B YRR T84, LHREBIR A%
TSGR E TR T HF9t 1920, ASCRA—FiFirk, U2 ZBREH, U Bl NaBH,
ARG, FERIEFRE TR RF S SR Co 4Kk T.
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LI SRR, WS, 2B, SEAE. IECkK. W, LK. B (N- ZiFE
-2- ML IE BR)PVP, + R BB ER Y. T /55 = W R AL &35 b i B o fr i fh 2230 70). B
WEE N 4.42x1072 mol-dm™® BYEEEE%E 7 “BEYA WK 10 mL, 4RI 2.58x1073 ~1.05x102%g
PVP, 3.74x1073~5.98x1073g FC6203 fil FC134, + 4R BB, TNmE =PRI &F
&S, AV RREIARE M pH E, FERF MEE TEERS, BiH b — RANEE A BURE
# 0.29 mol-dm™? FyHI &1L 2 B 10 mL, BRI AHE pH H, BEHIBEW B; RfE
AR RG &AM T, AFEE B WSS (B H HEF 10~15 #/min) HA A B, FFRM
SERLE 3RS B Co BAE, DA 7000 r/min B8 BE B O EATE WA B, AT K 2B B e v bR
R, EEARRP TEETREBEROERE Co Bk

R EER PVP 5 Co®t MEE/RHN 0.05~1 HI& T —RFIFES, AWER 1.495 g-dm™?
#) FC6203 Z L BEVET T T — RFEES:, BFFRRE SR B I B X R .

F HA# 2/ 7] D/max—B 8 X SHEATHUT &R Co kA, B X 5484 Cuk,
(A=0.15418 nm); fI CSPM-2000 BUF T /1 BHEEM NAPLUS BUSOE 6RO (UM H M 2 41k
Co BT, RN,

2 ZR5TiR

2.1 RE#HRE pH EFREBEXN Co MFHZHRm

B NaBH, ¥ &8 Co Gk KA w7 i (B 1). AEH 2 B NaBH, W
# pH {8 B PEZER S FRIE, F NaBH, WA SRR, pH EY 8~9 Y, Co 4
KA ERLAS A 100.3 nm, X4 pH _EFF] 11~12 8, BAAN T 80.2 nm. 24 pH<11 &, J&F
H VAR & A 3 B = A, IR R ISR b B4 A K. MY pH>12 i, HEAET H i
TR B AT R R BE R . BT NaBHg SEZERRMEA VLAH P Rae s, Wls bz =
RV RO N B SRS MR, Co By SR G AL A, diokr g B PR B R B AT B 4, |y G T G % L
BED, BB L, BRREARE/N P TTRIBER Co B FRZ2E/N Y 57.5 nm, FHRAZ
& 80.2 nm.

A 2 T, ZERNBE S 60 CH T TSk Em/N (80.2 nm). LN RS, BE
NEEET 100 C. AEHRERSEUKRE. BEFRIRNHRE, FERE HRUOERNE
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1 /& Co ¥3R#y XRD B
Fig.1 XRD diagram of Co powder

BT 60 C, Co RFHIRARK MR, T HK

130 MR FARAR. HoJR B W] 8B 2 SN IR AR A
e ERRT H g9 BRI, 6§V 3 TR
< of 2.2 FEBERM Co MFRBHIRM
% Co GKbL ARG OB B 2 AR A 3. 8
2 oob FAFETETEER], BEBEA AL H BT Co A9KRLF AL
5 DLE AR TE AP, 7 AT LB S R T AL
70 . - - ) AR EEER PVP #l&HM&E Co
B4 55 65 TS B oy FWBED, N 502 nm; HRE E R
Reactive temperature /°C FC6203 #1451 Co BTRABZ Y 58.0 nm;
B2 RMEESHFRZXERE FAHE AR R B RS, i AR, +
Fig.2 Effect of reactive temperature on par- NP = IR R FC134, #R S Co R 1Y
ticle size ) BRIk, KRN 88.1 nm. WL, EBFHE

EEHEFH PVP, FC6203 R &I FETF
TH (& M R B 8O 2y, SR E ISR PR TRE R, B8 EKnT B2
WP, SRR EAEA. W - R IEES S B B —FR A A, X P AR A I R
B B EEH R A — AR R, B IR TEEIT. T BH B B 3R T v R e re A HE R AR A 4R
SECH, IR TR, EEERER TR, EEAhBEHEFREAR EXRF, A PVP
1 FC6203 B /= A S i B B H i A\ He b R T 16 400 >, BB, B FIT Co GRFHL A
AR, RBETISBIERA, BTl & H Bz /.
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REEHER PVP MRAEARWER 0.05~0.2, Rk H/ME 50.2 nm(B& 3a). PVP ®H
BERN, RV ERPEAE, LA —TEERR. EEMA PVP BiED, 74
MR, R, BFTF Co st MEA R, XREFRMEIE Co Uk, BFILT Sk [H &4
H3; & PVP A&, MAREE &M EE Co k. FC6203 M FIETE 2.0~4.0 mL 2 [HIRHR 258
/B, A 2.5 mL BAE, WA s/NAZ] 52.3 nm(& 3b). Hhn FC6203 #yH &, IV HI4EH Co 49K
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B3 PVP Hl FC6203 f R SR FRBRRR
Fig.3 Relationship between the particle size and content of (a) PVP; (b) FC6203

#* 1 J§ FC6203 #1 PVP & Co BkIRiARsr A
Table 1 Size distribution data for Co nanoparticle modified by the FC6203 and PVP surface

FC6203 PVP
Size/nm ) Amount/% Size/nm Amount/%
1.5 0.0 1.5 0.0
2.4 0.0 24 0.0
3.7 0.0 3.7 0.0
5.6 0.0 5.6 0.0
8.7 0.0 8.7 0.0
13.3 0.0 13.3 0.0
20.5 0.0 20.5 0.0
31.6 5.4 31.6 7.4
48.7 74.5 48.7 56.8
75.0 20.1 75.0 35.8
115.5 0.0 115.5 0.0
177.8 0.0 177.8 0.0
273.8 0.0 273.8 0.0
421.7 0.0 421.7 0.0
649.4 0.0 649.4 0.0
1000.0 0.0 1000.0 0.0
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PR RH W B, 2 ME 4 mL &,
& Co kR KM K, X2 FREIEE
Frld &, KA R At 2R, 5 R T
AR T SRR, BRI XK. fik
S5 FC6203 BEMAER 2.5 mL ity

T, REFEEAGIARLFERY, HA
BARAEDRE F1). AREEERNBmEE Co

BT R B RS, BB HATAY 75.0 o Z2

HR/NE 48.7 nm AT, AR FREE
3T LA B 5302 Co 4k oRL BB (& 4~ B
6). RABMRBHETH 77.8 nm BB ERT
1B IS Y 48.0 nm Z2745. Co KR T N 2BRIE
B 1.
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Fig.5 AFM micrograph for the Co powder
modified by the PVP surface with
PVP:Co®=0.2
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Fig.4 AFM micrograph for the Co powder

without surface modification
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Fig.6 AFM micrograph for the Co powder
modified by the FC6203 surface with

optimum content 2.5 mL
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FERIESE T 2 B AR, R bar iR R Shab s fil & B B HE Co 9K T,
AR ERIE. EEIHEERXT Co FkBURRE B E HR A TR, DIRMER N ERER
THEEIEEF PVP, FC6203 A REE, # Co 4R RNARBHMIRT 80.0 nm fEZ] 50.2 nm.
PVP {25 (8 (B R SR R TA RS, RAREIFEN PVP Z2ET
Co YR A 3ETH, B — B EUE I B A% R, (R Co ORI E GRS, By 1L T HI%R, R
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