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BEEREASYHERIE, RN A H SR

RR#ITTRE.
2 ERBRESRAMR

BREESBENTESRERS COFTERNREESY, X
SRS LR S CO BmAIAREL A, Ik
HE (Ni(CO)) BEH (Fe(CO)s) T E HiRAIPRE
SEREAYEENEA I, W FedNO)(CO), -
IICI(CO)(P(CsHs)s)2» (CH;CsHa)Mn(CO)s ¥ HREE/R
MEMEEEH, BENHERETF - aREERSARE
A4, BI[M(CO))%. ZBESRBAREYHEET
. HETEAAET 3F. B ARELRREY
FEH: V({CO)- Cr(CO)~ Mo(CO)s~ W(CO)s -
Mn,(CO) 1o~ Fe(CO)s+ Ruz(CO)1av O53(COYan Cox(CO)gn
Ni(COn %, METEAMBETF-_tRESERAYIE
H: [M(CO)s'(M=Mn,Tc,Rc)s [V(CO)]'~ [Co(CO)l~
[M(CO)s]*(M=Fe,Ru,0s). [Ti(CO)s]>~ [M(CO)I*M=
Mn,Tc,Re) 5 [M(CO)s]*(M=Fe,Ru,0s)% .

BRESRYAESR, B EREENENIREHRLMAT
EARABEnaEy. S - TtkEESBESY,
BB, RERZR T WA, Hehhba, ®
YEBHERLE 1T, RESBEASYIRFARE, £R
KEETHREREMRE, .

Ni(CO)s —22% 5 Ni+4CO1
W(CO)s+2H,S ——> WS,+6CO1+2H,1

#F1 BPMH-TEERSVYEER
Table 1 Physical properties of charge-neutral binary metal carbonyls
24 5F X shoa, #%.5(C) #E(C) TiEM
BEN | VICO) | BsRE Mk - 50 #4(2 X 10°Pa) REFK, ETRPHEMESN Sg/L
BEE | Cr(CO) | K &HIE (150 (588) iE o REFHK, BFX
$E4 | Mo(CO)s | L&k 150 30°CHH4 #MEFwLikH
#EA | W(CO) FAX S 150 4 #ETF W Eokh
HELE (Mny(CO)| HERK 154 60°C # 4 (664.5Pa) TR P R AEH 300g/L
B A4 | Fe(CO)s | H# &Ik —20 103C REFK, BFHMNEMN
HAE |Rus(CO)pp| HEBEK 224 AETHE REFK, BTHIEN
BEM | 0s53(CO)y | #HEBK 224 T4 RETFK, BETHIER
BRA | ColCO) | i &btk 51~52 AEFT>40CH4E FEFAK, 2EFHR, 9HkH
EAL | NICO), | AE#EBE —19 43°C RETFK
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3.1 BESHEM

BRESESBY (BHD) 5 COERET RN
FERHKE, HRETERN:
EA

SFe+5CO W) SFC(CO)S

BREKNERBEEARENKRIT SR BREEN
FIEE. BEE CO EJER A 20~22MPa; 1 Kk
ESREN—EN T~10MPa. RNEES, BEEFRAR
Wi 2N, SARRARERE. . K
ESBERSELEE, BAEERESBE.

32 HBREHSRHER

WA AREUSE WCs ARE, KA “ER

Beik” TEREEE, XRNFERN:
WCl+3Zn+6C0O —=— W(CO)s+3ZnCl,

#£ CO E}1h 5MPa. BEH S0~80CHIKMET,
K 3h, BRESHAREN 85%.

3.3 BERHEK

BERM AL 0s0, 5 CO & 175 CEERMN
ERE, XRNFERA:

3050,+24CO — Os3(CO) 1, +12CO,
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A
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ATLAZE SR EER OB ILIER T, BB RNEI& . Flin,
#E BASF AR R TP BBRELR N HZBY, &
FRAARBELGRMEZBRCY, SEMUEIRENE L
EREBY, aBRRENERELRY, FREhYB
EAE A ERREESY, AN, REERARESE
ITHRATEAEDFHRRN. FERNHRE, 3HF
FARESGHITERBAUY SR AREHEHERERET
USSP 2 EERN—MERRN, FK, EERE
BRERBHE. FEABHFTRENERRY. RER
EAWRR B A%,

Beoh, RABREEHI KB (K BREFN
ARFHEFEENNA, AARESBREAES & NBE
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A A RO EEREENE, TUBEMRSE
Ve & R b 3R . Flin, FIH Ni(CO), S48

BETBH & ABESREBULR, SRBEHEHK
BEFAEAMmINE RN R AR, EAeEER
EERE, HELAYRENEEAED 37%REF
66%, TIREALTIRIEE T FE 35%.
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BRESRESYARE T RS EBNHE, FER
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EE&RBM AT 1% HEFK Fe N TR, EE)
BRIR (Fullerene-like) 49K WS, MoS, Fiki .« £H4R y-FeNi
B EHKTRI, BRGIKEF (carbon nanoshells) 8
K WC. W,C. CryC; HIKBRLSETE N B — LE4EBR 044
KAkl EAIEREREERG. FKERE. SHER
S BUEEFHEEEROUBEATE TS EENN
H.
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) MRl EE (BB TRLRIhREREME, HE
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HENZ OB RS (B) SF AR, MoS,. PTFE.
ALO;. WC ZM At E SRR . B aHE
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% 4 E BB B SRR AT R, B BB AR v
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BB, FIRSEA. RESETH& H R k-
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EERIIHEI& Y Fe/Mo ThRER BEH K, Mo/sio,
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Bk, b, BEE ALD BANHI, REESRBRAEHK
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Properties, syntheses of metal carbonyls and their applications in

functional materials

LIU Xue-quan
(Central Iron & Steel Research Institute, Beijing 100081, China)
Abstract: Metal carbonyls are coordination complexes of transition metals with carbon monoxide, which have very
important applications in preparations and syntheses of new materials.In this paper, the properties of metal carbonyls and
their synthesis methods were introduced, the application prospects of metal carbonyls in functional materials, especially in

nanomaterials, films and coatings were reviewed.

Key words: metal carbonyls; properties; syntheses; applications
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# OB AHTH-IRERW SIC HRGBAEMR,
VAFRLIR B Fe 6 4 38-%, &3t T O-Y & ("Rad Ldsh
A2, SAHAT AP TH AR RLI), BiThEk
e, iAo, #1447 O-Y RFK S # SiC 44,
HateF sy Aa B AL AT T AR, ATRARA, &
X & B, O-Y & SiC 48 tan5=0.3~1.3, LA AT
B ; O-Y & SiC H ¥ =~ H AR AN ELH LA,
S5lRAEEMGB KT, FHAEAE 09 £468, £
tand% &; O-Y & SiC H LR EM AR TL="TH SiC
SR F B B fe =t iR S SIC 4.
48R RIS R, B, BERER. Bl
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FESHES: TQ343°.6 SCRAFRINED: A
YTEHRS:  1001-9731(2007)1 F1]-2934-04

1 5l

FIRAREALE SIC P4 R —Fi st B SRR,
KRABMEMBRRE SiC 474, BHEEN 10°Qcm, &
X BB BESE RN ¢=3~5, ¢'=0, 1'=0.98~
1.03, p"=0, HABBEABD.

f# SiC FEARERFNBREEEEANGTEEE
FEY, ()EBELAEE, QFHXNE: GBERTE
& @OREAEMBEER.

BRI A¥EFRT =M. C BRHZRME SiC
L LB BRERALET EMTRDY. SERBAEM
b, 57 SiC A4 hgttts. AE5EEFRNEEH
BEMER KR EY, FERXHE, RERE SIC
ART R B TR B ERE, FERIEH
WA B R AR E A . E 4P F  Fraunhofer-
Gesellschaft! 2% A\ %1% T h &8 SiC 44, ERRLEH
Ah ekt H A AR B R ARIE.

WREEC, =HERE SIC HENUIESEAR
B SiC MY, BN BRFEAIEVIRFER 30~
60 f&, 7& 8~18GHz iAW AERIFHERREMELE.
C FFIh 22 SiC A ER N RS H SR SiC 4EMLH,
wHRAER, A UURRELEPCS)EE, EiTH
Bg#ZTE, BARME2ENEEAREERE SIC
FiR—EHMBASRT — R4, MATBENRIRS
F SiC 4, HXTIXPhEF 4 B S BEWIT TR

i

BT, BRERRBHEREHEFND 5, RBLE RN
R EHRCRIRIE.

2 X B

PCS AAZ B4, ®IbA A 230CEL. 1B PCS
BEpmEtRE, UMHRIKRER NS, ®itT O-Y
RIFR LB 2R, BE 2 AR 51 B He A B FE i 2. 1L 30 4,
FOHA =B =L L 51 4, BREALIERR
LEBEAES . EEE BHOSIBMALEE LT
YRR 22 %178 3% 4 PCS R4 4. BRIIRE T PCS [REF
%, BTABMA+, HRENFEHNEETSPHIT
ALt E, BRARBILT %, BB PCS 4L
TERE, F N RPTF, BN 1300°CESEFRBY 3
TR EETELE LK, Bk, T4/,

REBEHANR: RABHKREAENREE, &
XS-213 RAYBMETHE, FHAEBMENLKBREN
WARE LTS, REBHEANARPOHEREE,
BGECH 20. BESHUR: BRKREE SiC 445
HEMBU—FHHEF S, H &M 22.86mmx
10.16mmx (2.0+0.1) mm FirAERRES, KARWM
TR O P28 43 B (ABET 207 B7) ik RE5TRJUR:
KA RAM RETERSREMRLE. FESE 46%(HES
¥, EATHEHEE, REMENESE, BHARTH 180mmx
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RIS, #4143 BEHREM RN, HER
BAERBAEEEaNEIR. MRRFEZFEM. B
FE 22 2 W B MO HES, R R BEIR Rk 5 B i
L, RFEIFMRERE.

£ 1 PR3 ARBE SiC A ERN B2, dRAT
&N, =rFEERE SiC AENNBERMERA 11.3, A
HIRFEEYMEN 1.33, B K: C JB SiC HFEMBHH
5.17, MrEERFEEYMENY 0.57; BRBHFENTBE
By 0, AMHARFIEYIME R 009, dkw4n, R
B—EBNX 3 HAEEER. CRAN=HBIEF, H
S EEET, BRAESTIHAAEERENEK, MERFEE
W meHES AR, R, RATGEEHALRAE
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B1 ANHFNEESICHERTEE

Fig 1 The schematic diagram of multi-layer SiC fibers with inerratic arrangement

AIXRATREBN=HEEEHFTE, ®itT
O-Y BIFIR B LML, MELARI B HEAT B ML L
304, FLHRZE =L LI S1 4, B
HRAOEBAHT.

R1 TREBME SiC (T4 AY RS HGUIRIRE 10GHz)

Table 1 The electromagnetic parameter of non-circular

SiC fibers
Cross-section of the SiC fibers | & e | U u' (tand
C-shaped 8.98(5.101090{ O [0.57
C-shaped+ Trilobal(l : 1, wt%) | 10.5|8.87 | 0.86 | —0.01| 0.84
Trilobal 846/11.3]11.04] 0.02 {1.33
32 O-Y & SiC H#fP=HEALREEMNBESH
:pp A1)

KH 0-Y3 1 0-YS5 Fiff O-Y &I SiC 454, FEkly
A PCS-2, Bifh b, =M AR REE D54 0.96
078, EAH/HE=1:1 (REK) i, JRHKEX
i&&ﬂ@fr%é:&, ZRNAE2.
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g ar
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2 1 L L 1
8 9 10 " 12 13
Frequency/GHz

L L L
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B2 0-Y3f00-Y5S 4% SiC &ML EHK
Fig 2 The electromagnetic parameters of multi-shaped
fibers O-Y3 and O-Y5
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THRMNEBERWEBANESERE O-Ys F4E XA, A
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1.32 /1 0.72; BSLATA, EREEEMEN, =HES
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Fig 3 The dielectric constant of intermixed SiC fibers and
O-Y typed SiC
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Fig 4 The calculated reflection curve of O-Y typed and
intermixed SiC fibers at the thickness of 3mm
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Fig 5 The compare with electromagnetic parameters between
multi-cross and trilobal SiC fiber
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Fig 6 The calculated reflection attenuation curves of
trilobal fibers and O-Y typed SiC fibers
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Preparation and radar wave absorbing properties of silicon carbide fibers
with circular and trefoil shaped cross filament inerratic arrangement

WANG Ying-de, YIN Ling-ling, LAN Xin-yan, XUE Jin-geng

(State Key Laboratory for Ceramic Fibers & Composites, National University of Defence Technology, Changsha 410073, China)
Abstract: With the direction of impedance matching rule, O-Y spinnerets with circular and trefoil shaped orifices were
designed, the fibers fabricated with them were named O-Y fibers which had been fabricated from the polycarbosilane
(PCS) by the process of melt spinning, curing and pyrolysis. O-Y and O-C-Y PCS fibers’ preparation techniques were
studied respectively. The electromagnetic parameters of O-Y fibers were also measured; what more, the electromagnetic
performance of O-Y SiC fibers and intermixed SiC fibers with the same shapes and ratios of different fibers were
compared. As a result, in X band, for O-Y SiC fibers, the dielectric loss (tand) lies in 0.3~1.3, there is gradual fall for ¢, ",
electromagnetic parameter’s change can be induced by the change of degree of profile, It is showed that the loss can be
highest when the degree of profile is 0.9 around, The wave absorbing ability of the O-Y SiC fibers is better than pure
trilobal fibers and intermixed fibers with the same shapes and ratios of different fibers.

Key words: spinneret with multi-shaped orifices; SiC fiber; polycarbosilane; electromagnetic performance
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Table 1 Yellow-earth color formula of camouflage foam
material

No LiLadih I8

B | B | RE|RHE | AF | HEKE
20.0 1.0 | 04 26.3 6.5
30.5 1.0 |04 24.0 5.2
320 1.0 | 0.6 16.9 35
320 1.0 107 14.0 3.0
32.0 1.5 | 06 16.0 35
32.0 20 | 0.6 15.1 3.2
32.0 1.1 0.6 16.5 35
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Fig 1 Spectrum reflective curve of yellow- earth color
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Table 2 Dark-green color formula of camouflage foam

material
NO. AH(g)
B | BE | R | S | REE | HEXE
1 6.8 1.0 0.1 / 12.2 ]
2 6.8 2.5 0.2 / 10.1 0
3 6.8 2.5 0.3 / 85 A
4 6.8 2.5 0.4 / 6.8 ®
5 6.8 2.5 / 0.3 11.3 |
6 6.8 2.5 / 1.2 9.5 ]
7 6.8 2.5 / 2.5 8.9 L]
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Table 3 Yellow-green color formula of camouflage foam

material
NO. BAR ¥/g
SR | b | BE | B | RHE | REHKE
1 6.8 / 4.0 1.0 12.2 L]
2 6.8 / 5.0 2.0 11.6 O
3 6.8 / 6.0 2.0 10.5 ]
4 6.8 2.0 / 2.0 13.0 ®
5 6.8 2.5 / 2.0 14.5 A
6 6.8 3.0 / 2.0 16.2 L]
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