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2.1 Hae%lE

LR ALK T B (Ti(OBu)g, £HA74E) AREFE, HHER—SBNARTEET
FoK Z R, BL AL Svol% BIVEWE, MM ZBEPIER (AcAc) fE MM, ERAM T EK RN
K REERNBHT, BMHRAEZETKHESBRIAARTE - TKZBERT,
BRI ER TiO, B, LAY FRAEZ A Ti(OBu):EtOH:H;0:HNO3:AcAc=1:20:2:0.2:0.5.
PATE B a-Al O3 MR & T 10 34k, R B BER I i ¥k & TiO, B, 3% B4 3200 r/min,
HE FR#EJLK, TUBRIARREEERGHE, 8E7E 80°C T4 10min. KA R A 2 H
BAAEHR S, BEAFXKKFS, BAES, EKWEN 0.5~1.0L/min, F{& Z 550~ 800°C,
FEHEE R 5~ 7°C/min, ZEHBET, F8 1~3h, RF, ERAFEST, BRARHEER,
BRIk SRR,
2.2 REHAR

H&  g0K & AL SRS AT B 4B F 72 JSM-6700F %3 & 5119 # s 48 (FE-SEM) W 2
HE4H, R HKIEOL AR H JEM200CX M S 4 BENEFRBRES T THENEHE
AN, AE-FAANER T HEKMMESEH. X200 & EX 200kV. /] VG-Microlab 11
BT RE X (XPS) X #EIT T XPS BF R (MgKa S48, MK E B H 2x107°Pa, THE
300W, Cys FHHR, Ep=284.60eV). 7£ D/max-2550V B X 54 £ & A7 41X (XRD) b x4 &
B 4T XRD 4347
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Fig. 1 XRD patterns of nanocrystalline TiN films prepared at different nitridation temperatures
(a) 600°C for 3h; (b)700°C for 1h
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700°C A ALALHE 1h 5, 3 XRD EE 1(b) Fiw, MR LUE B 7E 25.3° 2245 A7 4 £
R BE R B REAR, FFH7E 36.6° Ml 42.3° FH I T TiN g A7 &, i BEpy R EAEXT T E 1(a)
WA P, FYIE 600°C F Ak 3h, LR K
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3.2 XPSHyHF5 |

I X 6 H TR A 20t 700°C F4k 4b 3B 2,
1h J5 89 R AT T R4 4007, FEXEE Thsp », 2

e AT T A (B 2), HH Tigps, BT
%4 B8 455.2eV, AR HEE S eh TIN (945 &
MBS, B4 L RHRREKNEE, , , , ,
XEBTE 700°C HALALTE 1h Gy A . Y0 45 40 455 40 44

E2L¥EAN TIN. A b FHERES S Binding energy / &V
46, BAKEREE. BFENYPW, # B 2 TiN#BEXEK T, ® XPS #E
18 Tigps/2 &SRR ESSREF M- Fig. 2 XPS spectra of Tisp of TiN thin films

3.3 FE-SEM#%0 TEM 3
B 3 ATEARF R AL Z M4 T & 40K & TiN Y FE-SEM B {&. WE T LIEE .
£ 600°C & 4k 3h BEIW W TE S E 3(a) FrR, HEHWEBRREEE, ERELEH
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Fig. 3 FE-SEM images of samples prepared at different nitridation temperatures
(a) 600 °C for 3h; (b) 700 °C for 1h; (¢) 700 °C for 3h

TiN Johi B, SRR RGET B AR, FEERZET RS REAL. E 3(b)
HAE 700°C RAGALEE 1h FBEIAI4K & TiN ¥R FE-SEM E &, WFALES, 4HE
MR, MAKKPR. B 3(c) K 700°C FLALHE 3h 5# FE-SEM B, ATLIA W,
BEERK HATHEWHARAR, IEHLENESK. FRERELH: #E&TBEFAILE
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Fig. 4 TEM photograph and electron diffraction pattern of TiN thin films annealed at 700°C

& 4 2 700°C R ALALFE 1h J5 B EIH 9K F TiN A TEM 16 ATt E . i B AL
A /MRS TIN 29K 2 20nm Z2 47, BORDRLR LB 5. R i X vl RECRE & 380 4T oy -0 50
E, TUERHREAWEHRSHARERS, RAHBHMEIF, MR T LN TN &.

4 ik

HOGRF W - BEBEIATE o-ALO; B A L4 TiO, M, BRAESAAEBERL
TiOp M, #l& 49K TN BN TZB AL, W17, LREREWAME N IE 600°C
TrAT, FEMEE TR 3h, IR MBI R e 4. 7 700°C B4 1h 5, % XRD A
XPSHFF R : TiO, BEAFZN TiN, 3 HAEK KM T H &4 TIN BEK R RET.
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Preparation of Nanocrystalline TiN Film by Direct
Nitridation of TiO, Film

JIANG Hong-Bo, GAO Lian, LI Jing-Guo

(State Key Lab of High Performance Ceramics and Superfine Microstructure, Shanghai Institute of
Ceramics, Chinese Academy of Sciences Shanghai 200050, China)

Abstract: At first, nanocrystalline TiO, films were prepared by a sol-gel method on Al;O3
substrates. Then, nanocrystalline TiN films were successfully obtained by direct nitridation of the
nano TiO; films using NH; as the reductant agent in a tube furnace. XRD, XPS and FE-SEM were
used to study phase compositions and morphologies of the nanocrystalline TiN films. The results
indicate that the best condition for preparing nanocrystalline TiN films by direct nitridation of
TiO, films is nitridation temperature about 700°C and nitridation duration of about 1h.
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