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A Facile One Pot Synthesis of Alq,@SiO,
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Abstract From the view point of practical application, one thorny problem in organic light emitting diode (OLED) devices
is how to protect the inner materials from being eroded by oxygen and moisture, and to undertake sufficient long-term stabil-
ity. Alqs is the earliest and widely used organometallic material as an electron transport layer and light emitting layer in
OLED, undoubtedly, improving its photochemical stability via coating it with materials that possess anti-oxygen and
anti-water characters is one of cost-effective ways. Motivated by this, here, we demonstrate one pot synthesis of Alq;@SiO,
with uniform SiO, covering. To obtain the optimized core-shell Alq;@SiO, particle, a mixture of 8-hydroxyquinoline (6
mmol), | mL EN and 2 mL deionized water was dissolved in 120 mL ethanol and then heated to 70 ‘C, a solution of
Al,(SO,);°18H,0 (1 mmol) in 5 mL water and a solution of tetracthylorthosilicate (TEOS) (2 mmol) in 5 mL ethanol were
added dropwise at the same time, respectively. The mixture was allowed to react at 70 “C for about 5 h. Then, a green pre-
cipitate was obtained, and purified by washing with water and ethanol. The scanning electron microscope (SEM) and trans-
mission electron microscope (TEM) were employed to characterize the morphology of the as-synthesized Alq;@SiO, parti-
cles, which exhibited better results than previous reported. From the measurement of UV-Vis and PL spectra we can see the
Alg;@Si0, we have produced exhibited similar absorption and emission profile compared to pristine Alqs, which is benefi-
cial for future application in OLED because it is almost not change the optical property of Alqs. The prepared principle of
Alq;@SiO; can be assigned to the plausible Cage Effect of Et;N embraced Lewis acid Algs, and a further Et;N catalytic hy-
drolysis of TEOS to produce SiO, on the surface of formed Algs. Note that Et;N used in this case is also acted as Alq; mor-
phology protective agent during TEOS hydrolysis. This work provides a facile and large scale preparation of Alq;@SiO, for
future improving the long-term stability of OLED devices.

Keywords one pot synthesis; Alq;@SiO,; Alqs; TEOS; Et;N
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Figurel SEM images of Alq; and Alg;@SiO; obtained by varying the
molar ratio of the source materials Al,(SO4); and TEOS. (a) Algs; (b)
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TEOS=1 : 4; (d) Alq;@SiO,, Al(SOs); : TEOS=1 : 2. The insets in
(a) and (d) are EDS results of the corresponding products

D3 T Algs SMRIHA BB IS, i 1d Br
N, JLURLRS VA Al Algy “T3E, TR AR AT R R 3
Al A ALE Alqs R A, %45 R R 2 AriiE 1)
Hl% Si0, WA Alqs HI4E MR T 5 e ™. pridpe s
FETES L IEAARSE T 4l Alqs IARAESE R, MR KB
/0T 10 pm, WSCREE BB ST Bros. f@EH i EDS
SRR, B 1a P Algs EEA C,N, O, Al PUFI T,
M 1d FES R  E A& LR VIR OGRS, EF Si ik
A5, LA SiO, £ Algy R AWK, #37T
Alq;@SiO, 45Ky, il Au £t B BB
I, SRITWEE TR Wili— i Algs@Sio, 1 SiO,
MIAFAE, FEE XRD £dli WoR, AR AT T 7Kg
10 Si0, HhERAE 22072 47 W v, RWISLA TEE T
FAAbhE. AT4nxtHE Algs Al Algs@SiO, I XRD fh4k, o]
DL Algs@SiO, 71 18°~25°IX [A]f5 SiO, Jui R IEAT
1E, PERSCRHE BE S2.

Kl 2 ARG 41 R KA TEOS 41 SiO,, Algs
PAK AL(SO4); : TEOS=1 : 2 I}l (1) Alqs@SiO, 4T
AMNRROERE . i xR, IR Algs@SiO; [EE
K5 Algs 25, Horb 1080 em ™! b 85 WL i i 15 SiO,
HRAERTFR Si—O MgidRsh AL, vl i Alq;@SiO; £ i
4 Si0, £717E.

NP IGUE AT Y Alq;@Si0, 2 5e &k,
X EE Algs AT Algs@SiO, (Aly(SOy4); © TEOS=1 : 2, )i
&) TEM B, v LA Alg;@SiO, BUkiif4h 2z
A T R Si0,, O, AR Si =Flc & 144 &l
L B FTA RN Algy@SiO, BikishZ Sio, f7E (1)
YIS BB 3 FoR). EAERNZE Alg;@Sio, H(1)

Acta Chim. Sinica 2013, 71, 1017—1021



W F F R

Alg,@Si0,

Alg,

Sio

Transmission/%

1080
T T T T T T T T T T T T T T
4000 3500 3000 2500 2000 1500 1000 500

Wavelength number/cm’”

B2 Si0,, Algs M Alg:;@SiO, [RIZE AN i 14
Figure 2 FTIR spectra of SiO,, Alqg; and Alq;@SiO,

O Ka1 Al Ka1

Si Ka1

Bl 3 FES TEM El(a) Algs; (b)Algs@SiO,; (c)Alg;@SiO, Fiki i O
(41), AICE) AN Si(4) =Rl 204

Figure 3 TEM images of (a) Algs; (b) Alg;@SiO;; (c) element mapping
of O (red), Al (blue), Si (green) on Alq;@SiO,

Algs BUERALET Algs ROFAFTRCD, Xnlfgtd T Sio,
11 Alqs R I 7K A B B T Algs HE— 2 A KT,
2.2 Alg; BFFIE K IMNRIAIEFNTE K & 85 1T

Kl 4 4 Algs@SiO, 5 Algs 7 1 X 107° mol/L ZF# ¥
W R AN T IR RE RN 98 e RS s, tHIE 4a 1)
A1, Alqs@SiO, s KWL KA 380 nm FfiT, 5 Alqgs 5
KR K —5 K 4bH, PO RS 6 IR L Ig e
W2 510 nm AR BRI S Algs —3 734h, Algs
PR T HE N 024, Algs@SiO, 4 0.16. 8617~
KRR E Si0, MEEA G fEIXH, SRR,
FT 6 U Alqs@Si0, 8L I ERFF T Algs RGA= 1, JE
HHFTAE OLED #8411 Hh ity it — 2 5.
2.3 Alg;:@SiO, B4 i #I8

AL A R Algs@SiO, &7 T B, B
ek Algs TE MBI Ak, ARG TS Si0, 1E N 5e Tt
AR, Wikl s Bros. Flin, &MY 10 min () SEM SR f
Alq ARSI AE Y, 4 LI PEGRE & 5 iR 1 EDS 2R
JG Si. B RV TR IER, BEAESS T, &V 30 min

Acta Chim. Sinica 2013, 71, 1017—1021

© 2013 Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences

| HRER
S
©
®
o
c
[
2
o
[72]
Qo
<
0.00 T T T T T T T T T T T T T
250 275 300 325 350 375 400
Wavelength/nm
1200
] —o—Ag, ®
1000 - —0— Alg,@SiO,
800 -|
n |
& 600
400 A
200 A
04

T LI T T T T T T T T T T T T T T T T 1
400 425 450 475 500 525 550 575 600 625 650
Wavelength/nm
Bl 4 Alg;@SiO, 5 Algs 76 1X 10> mol/L Z B3 1 ) (a) 22 40— 11T WL
WO A (b) Fe ot K it il
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