WA IRt R

2021 E5 HE 3 5% 2 H

K FARBTE L E R L 8

Sk

FAKRFEER, hMHE

il ZE | XAKVAESERNEANSE. SEBIEFKRNE T, DUEBFKNIRMN
NR, EEMEEEETKN—SENR (SI0) BYERSSEBENZE
EHAREEINK o i@‘gﬁﬁﬁ%ﬂ&@%ﬂ%}i&m%mﬁgﬂﬁﬁe@;fzﬂz, "
RIS KEOREKDFE . BIDRILIRR, SRKRERISEERX
SNREFTBREKRTET 450°C. ENE9 ~ 10MPa, RE@EIIFHBES
TRIR (SEM) | BESBEIX SI8HBI (EDX) « SO¥EESIE (HRTEM)
M2 SINWs BIEIRFNGSHY, DITEARMRD . @Y SEM TNMISREIERHK LR
EYB. R\BRIKB0nm RKEN 3 ~ 5um, B EDX BRIA SiNWs R
BENEMPITR, MBS @ ORFTEN3.5 © 1.0, £ HRTEM TNORbE
PALEBOENRMESHIIINLTERN _aiEBRAN, B8ERE
INVF Bnm, B T AMIE SINWs BIIISHE, RIS EREREEMAER
WIREEIG, DITANZEMAKELPEEN RN DNREGES Y, @Y, £3X5
BOEDE AR K RVAIES SINWS BINLEI, SiO f7KRMAER NIt R M AAEEAD
“&fkhE, RS SiA SO, FBESEN Six0, BIAENMKEE, T—ER
ETERFE58, BN Six0 B3 I8 ME—4E04%EK,

KHEIA | RIS, KRVE; RIS

Copyright © 2021 by author (s) and SciScan Publishing Limited
This article is licensed under a Creative Commons Attribution-NonCommercial

4.0 International License. https://creativecommons.org/licenses/by-nc/4.0/

EEET: B, RIEKRSESE, Mt,
VESIA: AWM. KFKBGEERENRENAR (V] . DRWEB#HE, 2021, 3 (2) : 36-41.
https://doi.org/10.35534/amp.0302010c



KFKPGEEBIEAKLIIAR -

H M 1998 fEfEQ KL (SiNWs ) HlFHARBAG R G, B R 46
FLA 1) & — AEGOR AR T2 F BUS S il £ 7 R EREAIOKR L, BB B L3R
JIL S B R A K R 45 D R A OB BE gk b2 SR DUBUE L VST I |
WM BN RERRAEREARK TR, HE, REFTERZFESR
VER AT, AL T REDOKR L BA S5 . 77 i i 48 52 K Ly vk g
Al B A 26 25 B R BN, WOBRR Rk iR A B B, A LI AR T A )
A7 HFREGIA S SR AE AR, A2 SO DU 2 B SO TR ) 4%
8 40 K 2 v AT R 1 R RORL TR A5 . K B L KR R 1R O Ik
T BAIE BT A BT Bk 22 R oK, EE BRI ALY
TGO T A BT REQUKE FIREDNKREE . 5 DA 48 Ak 9 oK 4 i J7 A LB 8%
K BAAREE . 2 BRVEE I S nl G M, WA ZE 5 A 48 1k
R, il g R AOR R AE Y, BE T4 09 SRR RE QUK A B 1 Wy B e .
e A0 KA 110 1) 8 B AR AR 24 e B 43 )32, BN mT AR hy 3 5 4 R
S B8 AR TR L R A E AR R . ML, REGNOKRZRAE N —
AErE 9K BB SRR, BR B SR BA B RRBRE BT, 38 R R
] F R 6k AR S R G . TR WOREOR S BT, EAUK AT
ae L OGHL g PE L ROE RE IR A 5 TAE AR FEORAIE R . T H, REAN
KL BEME AR AT 19 5 A M REBOR MRS, BAWM KT W J1. Zhou
CEMIE TR FH SRR A e sk ) R AN K 2 G B T AR AR AR AR T AR A T R U
NH;. KZESWBE ST o REAK AL IR v T S bric . SCmH kel A 9 47+
Cui %R B 22 REUOR N 2 T H T B4 L RE A ) 5y F K Ca,, K1Y
Ao FAEIRES o BLAh, REURGE N H T 90K B F 3 (i iR
K2 EREL ) . R RS (FET) | B PRI . X7 [0 T 5%
. NTIRBAER . BRI REGIRLE, TAFHF AR RER LY
PIRRVERE , A SCR KR AE S R RN 2 N s i . SRS T, DIAE
TR R BB AY BT, P R ELMEVE T K A S10 3 i ek R 0 3 4 R RO A
KL REGIKZ . @it SEM B MWL T REGIRRIE A, EDX RAE 4k
WKL L2t R, RA HRTEM B 40E0A ML T SiNWs 9 25 #4 Fn 43 #r

WWW.sciscanpub.com/journals/amp https://doi.org/10.35534/amp.0302010c



- KFKPGEEBIEAKLIIAR

Y, ARG T K Gk il 25 1 I AR R Rk 8 oK 2R 1 2063 . [FI AT,
TESLIG ) FE R T B T K G £ SINW s Y HIL I o

1 iy

W 1.25 ¢8I0 Mok (AU BRI R IF Kty SH1E 99.99%, ~F-Hk:
BET75 pm) F135 ml EEFKIRG, BABRPEE AL R 200 ml 08 R
W4 (RN M AR AR, 7K AZ 10 e i il B 2 500°C, e KR 1k
25 MPa) N, g, JE RN A MG T 1P R 5 R 300 ¢+ min, H
TRAEAR R 2 AR N A THR AR, I TR N 450 CI PRI 6 h, JETHIKF] 9.2
MPa, BEJS WA HARGH R ER, fTHFEE, WEAEAREHUNERY
M L2 OVE TR . SIS LIS T e M 35 M ELIRY) . TR P I8 U 1
JZ AT AT 10 min, FEE VR M RERS R LIRINEORE , e A AT,
Zan ERITORERY N L& 7 8UE . ARk . R SEM XTREGK
LML IE T RAE, JF F G EDX M oAkl r o R, 7E3CR K R
488 nm A T, W —4EREGUKLEN R T Raman Yoit. 768 0 PHB B (8¢
) BRI, BT R A G, B HRTEM X H 4549 M 20
BAEAT FRAE AN AT

2 HR5WE

M R (B R ) R KT 430°C, EJ1/NT 6 MPa A,
S 7 W R X FORLAR AR N AR R, B R B ATEOIR A A i, H
K BR BRI KNS, NTTE 6 nm 24T, KIUIAH] 35 nm 7. A2
Wik Ek,  HL/INVBLAR B 98 KBRS RN I 6 T8 I K B0 R By 2 G B2,
BT T B S W B A VA ) v 0 VA A PR T B e S I g AR AN A i A e 2

JAE R A AR (SCEF ) (0 i B B 0 B T i3 K, 0 AR I A o
WY, iR R T T A T e Y DR S R, (HUR Y TR B N, B
JE T30 T i W AR A28 4% T I XTI B s A 2%, B — “ag L
FJi, MEIMRT 3¢ EIInF, B R BER B T m Rk, 2 T “g

https://doi.org/10.35534/amp.0302010¢c www.sciscanpub.com/journals/amp



KFKPGEEBIEAKLIIAR 20

37O, BE R R A T R I K . A R B R I Si AT Si02,
2 S N A A R AR IR B — e (BT, REJE T EAS L, OF AR T AN,
AN B, R G ORZ U — 47 1) AR Ao ik I B0 EE 45 A A I
P, PrLATE 310 °C 2 A il B 09 Tk e R PRI 22 oy T I SR 0L M 11 g
WEAETE, S ECOH- A H+ (ORAE#@ IR RS L OH- M H+ JE U7 7E ) 1
Vo1 J e B AR SR, DA T 4R O B e A R, ket R T AR A
FLBEJZ VR BEAR G BRI o R A RE A K 2 N R AN BT B4 Y, R B A A 2
BE T REAUOR R AP AR I B R AR T RE A A, X REN K2R AY AR KGR 2
THEEREN . SRR T BRI OK G, ST RE L SN, IR i g
KT A R, il R G RE i fe ik, b oKk S AL P Bl 2R R A BY ]
LR BT REAORL A KA S R L, 38 A0 I A 4 i 2 7k 2R
T ) A RE AR R BOAZ TR o o TECER SRR RE IR, e B v T S L A Y 48
AGATIF, FTIF 22 Al LW WA A AN At i, SIS
LS 28 N BRI TAR BRI AU, FRATTAS A 2 AR 9 i 2 0P Y BT
N 3 A v 5 e B ) SR A AR T AR RO, TR P A AR TR A R O
AR DTTE L AT B IX A

3 g

KK, LLSio M EE, EARIMAATIEL T, T 450C,
9.2 MPa W5 TR 6 h, WIIA T RIEOGHE . RS0 6EH
KLk, HARSMHIEEH 50 nm F) 100 290K R%, mEg kb B kA
EPIRIC R, B AL BOR, SINW s 1 9 3 40 2H il 50 o AR Rk 45
SRR TG W R AR )R, WEZEWIEE/NT S nm. BEAIKRL W
PLE8OGIE ARG & A T AX RS, I HEEERETER, JFEHEEH
FE 40 K 42 v A7 AE 1 TR R ) A B i i o TR, KRS T REGNR R A
2 2 A R Y Dt B SRR B A ML O e A OR R 2E K A AR R AT
TR A

WWW.sciscanpub.com/journals/amp https://doi.org/10.35534/amp.0302010c



KFKPGEEBIEAKLIIAR
<40 -

L P

[ 1] Hibte, BiES. SiSiGe L5 HI A fE 52 R AR XS Raman FERHIE 145200
(1] . Stk 54, 2005, 25 (5) : 719.

[2] ERF, XIIEX. BOGH S 61ETE CVD 4 WA W BT i R AE b Y 1
(1] BRI —Y s, 1997, 33 (7) @ 21.

[3] #bkE, WaEr, SR, & BRPDKEXTBEREG GG MR (1] .
A48, 2012, 36 (5) : 750.

Study on the Formation of Silicon Nanowires by
Hydrothermal Method

Zhou Lina

College of Science, Northeastern University, Shenyang

Abstract: Intrinsic silicon nanowires were prepared using hydrothermal
method, with high activity silicon oxide powder (SiO) as raw material and
deionized water as reaction medium, made through recrystallization and
nucleation growth of the silicon atom in high temperature and high pressure
supercritical water thermal environment in high pressure reaction kettle. The
best hydrothermal conditions to prepare silicon nanowires were explored. It
showed that the best condition of hydrothermal preparation of silicon nanowires
was temperature of more than 450 °C and pressure of 9 ~ 10 MPa by multiple
experiments exploration. Through the scanning electron microscope (SEM),
energy dispersive X-ray spectrometer (EDX) and high resolution transmission

electron microscopy (HRTEM), the morphology and structure of SINWs were
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observed and analyzed,and its components were analyzed. SEM showed that
the surface of silicon nanowires was smooth and its minimum diameter was
50 nm and its length was about 3 ~ 5um. It could be seen that SINWs was
made up of only silicon and oxygen elements,and silicon and oxygen atom
number ratio was 3.5 : 1.0 by EDX image. Under the HRTEM, it showed that
silicon nanowires was composed of crystalline silicon structure in the core and
external amorphous silica cladding layer less than 5 nm. The Raman spectrum
of intrinsic SINWs showed that the Raman main peak occurred blue shift and
asymmetric widening in low frequency due to the stress pressure and defect in
SiNWs. The growth mechanism of preparation SiNWs by hydrothermal could
be explained on the basis of experiment. SiO in water thermal environment
reaction formed silicon and silicon dioxide by disproportionation, then Si and
SiO, began to stack formation a large number of nano clusters SixO,and silicon
atom recrystallized in a certain temperature,at the same time, the nanowires
grew under the guidance of the SixO SiNWs along the one dimensional
direction.
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