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TeO,-SiO./a-TeO, Composite Film Prepared by Electrochemical
sol-gel Method and Its Non-linear Optical Properties
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Abstract Stable TeO,-SiO, composite sol was prepared by using tellurium isopropoxide and tetraethoxy-
silane as precursors. A black composite film was prepared by electrochemical sol-gel method using the
as-prepared TeO,-Si0, composite sol as electrolyte, and then was transferred into a gray and semitransparent
composite film by further thermo treatment. Characterized by XRD, TG-DTA and SEM-EDX, the thin
composite film was identified to be composed of Si, Te and O elements as the main components, and
o TeO, particles and a small amount of Te particles were found to be dispersed uniformly in the TeO,-SiO,
gel composite film. The third-order nonlinear optical properties of the film was tested by Z-scan method, re-
vealing that the third-order nonlinear optical susceptibility )((3) was 2.171x 107" (m'Vfl)z.
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Figure 2 Cyclic voltammogram of ITO in different sols. (—)
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posite sol
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Figure 3 TG-DTA curves of deposits of the film prepared using
electrochemical sol-gel method, in air
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ent condition and ITO substrate
a, ITO substrate; b, film (SiO,-TeO,/Te) prepared by electrochemical sol-gel
method; c, film (Si0,-TeO,/o+TeO,) prepared by heating the as-prepared film
(SiO,-TeO,/Te) at 450 C
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Figure 5 SEM-EDX for the deposits of SiO,-TeO,/Te film
prepared using electrochemical sol-gel method

(23.84%), Te (12.73%)5F G AR, #WEH Te & Si bk
Bl 112, e TRIRAE P D9, XWEYILER
255 T IR I i R A A LA ORI R Te
DURES RS R SR Y CV M XRD 044 3 —3,
DA AL 2E 1 I I AT Te SRR FR TR R A
] B 3E AT M, Ak 2 - W R RE IR A B R
Si0,-TeO,/Te.

SR FH 3 S 4141 F B (SEMO) XS AU Ak 1 5 11 76 Ao
MR T ESAT T WL, WK 6. MEH T LUE 2 E
JEAFE T S B Ik T KB IR BN 7 pm /2
FIRRL, 455 XRD 45 n] 5145 SRR 0 TeO, fiki
AUDRRSEAPEAEALR Te &k, RIS K5
/b Te 1) Si0,-TeO,/ - TeO,.

Bl 6 SiO,-TeOy/ o-TeO, #ififi) SEM %
Figure 6 SEM image of Si0,-TeO,/0~TeO, film



576 %

Vol. 70, 2012

24 HEM=MAEL M TR

KH Z-scan J7 il =B AR PG 2E PR RES
TTHRIE. 7 A& IR G A —1b z- 414 h &,
WHTFFLOA) I 2k, FHFL(CA)IIEZL L X CA/OA 2k,
PR CA/OA hgk, ] LAvH&E R AR 3T it 240
() B

=B
0.406(1—5)"* kI Legr

€)

K ATpy=Tp— Ty, F78 CA/OA JH—14k z-F1li 2k
M- 1B I 2 25 k=2m/A, A ROt Ks; Iy R AL
[FIEER(1.415 X 10° Weem ?); Lo A AT BUTE, L=
[1—exp(—al)lo. o AEMELVEN R EL, HEIM-nT I
SeHEMS A 9.135X 10* em™ !, L &AM R 13,
510 nm. s N HFUGHR L IEEL X, hFRE X

s=1—exp(—2r; | @) 4)

K o, WBELCBENAR, r, AEHRI N FLAR.
tH OA HhZk, AT LLUHSREE 1) AR Ll R £ (B).
T IFAL z-scan (s=1), HIH—KiEE R T afFoR 42

o [BloLex (14220 1"
T(Z,SZI):ZO (7{!"‘1)3/2

)

ez AFEALE, zo AOCAR M IR L. B S50 A
13201 OA M H(5)FEATHIE, nLAAS2] B 1H.

M 7 0T LAE B, OA Mgy — AN, RUIHIEHAT
TFIORCRN, BIERROGAE RN, BEAE LRI o,
(RS HR /N T DR A 22 e s 38 o 380 — 2 1) 1 A
J&i, PR I OBOR A, AR TR0 T, TR
BRI B — A, BT LA AR Y [ AR 3% B AL R
A (IR IR BIE R —5.844 X 107° meW !, WL
LA 58 (1) VL R 5Y

CA/OA N -7 1, e WINPT,
VA B AR T Ry h—9.861 X107 "
m’ W REG A T S AR 1 B R L) 3 B
HLART IR AR« L B 2508 20 F PRI ) A 2 SR
EE7E DAZS IR R Gl N S e N R 3 o N I e ]
ARLRPEACAE N, A DT 12 A 1 AR 2R P 2 T RS
JE T T TeO,-SiO, BN 1 1) TeO,. SCHRIAA TeO,
(1 i A PTG M e - 2R T L H T 4544, TeO, bk
AR Te JR #1454 A O JR PR LN B, TERK[TeO4]
SERJRLTG, ERE P A RUHEAR G R, RUHEAAR TR AR THI
FEREPA O JEFAh, B —XF Te JEFH 5s° HIKT L
TR R T g R R ARG 1 F G VR R R S R AR

T AR, PR BRI ST R, It
HATBK AL M3 5 R 5

2.04

. 154

1.04

z/mm

T T T T T
220 0 20 40 60 80

z/mm

20 40 60 80

-80 -60 -40 20 0
z/mm

Bl 7 Si0,-TeO,/arTeO, A7 z-scan £k
Figure 7 z-scan curves of SiO,-TeO,/o~TeO, film
(a) OA normalized curve and its fitting line; (b) CA normalized curve; (c)

CA/OA normalized curve and its fitting line

RV HERIN y A B, &AM IEYT S R 15
B = AR AL Oy T B 5 D92 (Rey™) M
B (I )7 1 RO RPY:

Re y¥=2nteycy (6)

Im y®=nie,c’ flow (7)
R, ng ARG 2, HERA-1] WOk 7o vt
WAFHES . AR R, h 1.925, e WEFN
HLH L, ¢ AOGE R P ARFE R AL, o OGS, o
=2mc/A. TR LA 4

;((3)2\/(1{61(3) )2 +(tm 2 )2 ®)

AR DN 2.171X10 % (meV ') (& 1.551X10°°
esu), =B ARG R 5 AT SR A 1 R £ Bk
PRIF) Te/Si0,-TeO, &4 W (141 4L

SCHRARIE ) TeO, BEEAZMRII = LR MR fh %



No. 5 2 HRZE. Te0,-Si0./ 0~ TeO,

A PRI LA 27— SR BRI T 5 S AR R 2 P 577

M REIL ] 107" esull, B =B AR ER L R
MM RN 1 Fros. W T sm, ASCHl 6 i 2 5
5 = B AR 2 VA AL R BRe i ik BT 558 I BT R IE 1)
YRR RL, R BB EAT I R0 = ARt
PERE.

3 4t

(1)K 5 A A IEREIR L BRAE AT gk 4A, A
EG, fil& THETRPIIEMN 10%Te0,-90%Si0, HAH
AR,

(2) XRD, SEM-EDX Fll TG-DTA FRAL45 F& 1, LA

BV A LR, R T P 27— R PR v ) % 11

OB W TR S TeO,-Si0,/Te, FbHIE, 55T F
3% W (R R /D 4 Te 1) TeO,-Si0,/0-TeO, KA HEfIi.

(3) TeO,-Si0,/ - TeO, B A L MR e H HUAE
MEL B R =B ARgetion s vhne, ARG R
RHH—9.861 X100 m?W !, FELMWM I RZEH
—5.844X 10 ° m*W ', =FrAELrEMALR N 2.171X
107" (me V1) (& 1.551X 10 % esu), J&—FlFr B (1) =B
AR G2 A )

R 1 AR RN = AR 24

Tablel The nonlinear optical parameters of nanocermets

e RN SR Z-scan A4 F 2% Uk
Gold-silica nanocomposites ~ f=—1.1X10"*m*W~ ', Im *=—3.0X107% esu 532 nm, 7 ns [32]
Cu silica glass 532 nm: §P=2.1X10"" esu, 1064 nm: }*=1.2X10"esu 532/1064 nm, 38 ps [33]
Au and Cu silica glass Au: 7P=1.456X10"%esu, Cu: #¥=3.66X10""esu 532.8 nm, 7 ns [34]
Au composite glass B=8X10"mew™! 532.8 nm, 7 ns [35]
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