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The Influence of Reaction Temperature on the Composition and
Properties of Fe — B Nanometer Metallic Glass
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Abstract A series of Feyy_ B, nanometer metallic glass powder samples were chemically prepared, which
have a wide range of boron contents (23 < x < 40}. Mossbaver. ICP, XRD, TEM and DSC spectroscopic
studies on the samples confirmed that the reaction temperature significantly influenced the boron content, which
in turn determined the structure, crystallization temperature, the conglomeration and the size of the particle as
well as ather properties of the samples. The importance of the reaction temperature on the chemical preparation

of Fey_ B, nanometer metallic glass were revealed.
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1 X%

FE 50 mL 1 mol-L™ 'A% KBH,(A.R.})FH B H &5
A SO mLO. 1 mol-L~" FeS0,{ A. R.) ¥ i { KBH,
HI FeSO, BB AT 1°CHAB KBS ), & nat
B #2677 ~ 8 min, I A S A MCKIB S e 4,
RAESBREPAEMAMYE BEREN 2C. R E
T ARBEATEY. AR AHAEK EKLE . X
KRB RERIE, 9IRS ik,

SRERMBE R - 7C, - 3C,1C, 7C.
13C,21CHI0CH I &6 &, B FEEK T 0Cat
A NaCl(A.R.) B I-#57K .

B A BB RS SR T RIS ICk
M| , Msshaver 3L 5 72 %5 111 3 Mossbaver 3% X I i
T, EHEH 20 mCi ¥ Co(Pd) , AR RAEBHYT T
a — Fe#n 52 , bA Le Catr 2 F #1 & JE 5 75 Mossbaner

=10 XRD 5083 A Fe #8 . DSC SR FHR i 2 % 20
K:min~', Ar 54K, TEM ¥ 2 2% H & JEOL 2> & W
JEM — 1008.

2 £R5itie

2.1 EEXASKER

R HLRRT XRD INE | R, 78 52BN —
KiE ER Fe- Bk BB BMYIEHEE, RS
FEHTE B AE .

Absorption
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2841°)

T

M1 #EA XRDH
Fig.1 XRD result of the samples

K1 T FEE T HEH Fe- B &8 ICP
SR, MERENAN.B SRR AP
FeSO, #1 KBH, % 5 — R A 5 g 11
BH; +2F¢’* +2H,0—
2Fe+ B0y +2H; % +4H" (1)
2BH; +2H,0—=>2B +20H™ +5H, } (2)

Fl Fey_ B, HEERMBFERWIAFESERMHXR
Table 1 Dependence of boron content on reaction temperature for Fegy_ B, samples
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H2 %5 TEM
BoaB g WS ERES -7C, 3T, 1T,7C, 13T, 21T, 30T
Fig.2 TEM piclures of the samples

The preparation temperature of the samples from a 10 g:
=79, - 30,10, 70,139, 210, 0T respectively
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Fig.3 DSC result of the samples
B content of the samples are shown

2.3  Misshaner #9157

ARIBRE T H15# i A9 Mossbaver i WL 4(a),
HRERERI ALK, B3R SRR EEE ERTE
AEAS EMEREESS . T EEERTHA
TRENIFENETEE REBNRTH>E

,”::15]‘

S F AR R SR R UL, B T HEER M
R &R EMER, B &R HUE, B, #5% Mossbaver
2,505 1,6 EAEE L A, Bib Y 23,
EXEE AT E BELE (O 4, AR TFARINTE
TR, A, MEABEEL AMEE B SENHEM
MK ) FegoBoof A, HIZ 0.97 X R B FHE B
FEHEM, FHE NS E /. Mossbaver i I 4 51
1,6 @R 2,5 BEETERESMNFHR (LA 4a,
M 4b), ERRE A, AR, HLERFREEHR 5
RRFEN, RS ER BT OMEHE
BOEK,SE A =23 BHEEAE, A 4(a) PR
KAl eME MERSFH(ALBIEEFRNG
15% ) 50 T IE S B840 B Musshauer i B 8 I 89 48
FBHFHS A 4(b),4(c), FHBHERFH(H) KR
FRAER(S)EBSEMEAXFESILES A
6 A L, BEFE RS BN S EREREh,Fe
-BRAXREEERN T HEERETH TRE(ES).
FEFEBEEHHA(EG), X5 XEPX Fe— B
R AWM BT E RS

s s {a}

Absorption
Absorption

(b) 3]

pH

¥i(mm-s)

Iiimm- 577 HIT

B4 (a)& G Mosshauer & ; (b)# 38 45T %5 B Mossbaver 3&; () IE BFE 4 B BH B EH 53 15
Fig.4 {a)Misshauer specira of the Fe — B samples;
{b) Mosshaver spectra of the amorphous components after stripping off the central paramagnetic speciea;
() hyperfine field distributions of the amorphous components
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B, THNEE(HETHESE RERES(S)E
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3. FEERIEAE pH HEHUH ERMGHTY
BB B, 0 Z0 PR B R AR R TIR

24
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B Content(x)

M5 FHHERAFHSTWER(IHXE
Fig.5 Aversge hyperfine field versus B content
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B Content(x )
e FAREE(S)SHEIBANEER
O—HHAE; B—A=-2344
Fig.6 Isomer shift versus B coment
@ —tree fining; Wl—using the fitting constrain of A, = 2/3
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