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Enhancement of Blue Emission Efficiency of Organometallic Nanoparticle
Containing Germanium

Sungdong Cho’

Abstract

Dihydrotetraphenylgermole has been

synthesized from the

reduction of dichlorotetraphenylgermole with

lithiumaluminiumhydride. UV-Vis absorption and photoluminescence was measured by using UV-Vis and fluorescence

spectroscopy. Nanoparticles of dihydrotetraphenylsilole were synthesized from the mixture solution of water and THF.

Photoluminescence behavior of organogermanium nanoparticle was investigated at various water fractions. Critical fraction

of water to form organogermanium nanoparticles was 60%. Photoluminescence intensity of organogermanium nanoparticle
was increased as the concentration of organogermanium nanocolloids increased. Photoluminescence efficiency of
organogermanium nanoparticle at 90% water fraction increased about 100 times compared to that of molecular state.
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2.1, Lot

2 A A o]&d A 7142 standard vacuum
line Schlenk techniques A3l o™ BE 2|50l tf
g A2 ok=2 71A] StellA] Aaaiaint Aol AR
3l A}, diphenylacetylene, lithium, tetrachlorogermane,
LiAlH; 5 Aldrich®} Fisherol A ¢} 8ke] A}-g-3}
fom fujes ol=22 st E9719A  sodium/
benzophenone#} 37 24X 7F o} B7 A7 &
9] THF$} diethyl ether, hexane, toluene 52 A}-&3}
Atk FF SHA AHEE = &l 2 THF, toluenet
H,O+ Fisher 3}3t3] Aol Al HPLC gradeE % 3+
& S48 glo] A3kt NMR Hlo|E+= Bruker
AC-300 MHz =¥ E=21]E]('H NMR®] 300.1 MHz)E
=4 3le] AATH NMR &) chloroform-d= 3H5 &
QF Cath,2 WHIAIA 2 8-S A At AR
g 2= E -2 Perkin-Elmer luminescence spectrometer
LS 50BE ARg-ste] ST FFHERS 574
37] 98l RE T E 9 100 mg/1 L =
100 ppm O 2 Br5=0] ARE-3I L ZH7}e] THizte]
L3 HAEY FEE 10 mgL = 10 ppmo]th. 1,1-
dichlorotetraphenylgermole®] 342 X g Hfol] ]}
o et Ao = FAHJ oW BFEHS S35t

o] eS8k ARE-SIIThP

ok =

o -1

2.2. 1,1-Dichlorotetraphenylgermole2| &

Diphenylacetylene (17.8 g, 100 mmol)< 250 mL
Schlenk flaskol] o}2 2 7]A] slol|A] W& ¥ dried
diethylether (120 mL)E % 3L Li (1.38 g, 200 mmol)
< Ao 2 ZebA FrkeRdoh we-S 1417 30
I wnbstAl H T o] gofo] b o g WEA
0= sl HH = o]
g o]§3to] -197°C
d-th.  F tetrachlorogermane
(10.6 g, 50 mmol)yS FAF7|o Fsled gk WHell 73}
3L o}23 71A slellA] Aol E o) 7] 2xE &
FHA ARkt A 82 A mek o w7 e}
bl e s P S A

Li of 73t

[e]
z7+g

&S diethylether2
WALl A AR S

dichlorotetraphenylgermole

A
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by
of

Cheass

o
tlo

Ae Uk EE A NMR spectroscopy=
o] &3l 3T 5 & 80%; M.p.:197-199°C;
'H-NMR (300.113 MHz, CDCl;): §(TMS, ppm) =
6.83-6.88 12 3. 7.78-7.37 (broad, m, 20H, Ph); "*C-
NMR (75403 MHz, CDCl; (6=77.00)): &(ppm) =
149.96, 136.57, 134.66, 132.72, 129.54, 129.50, 129.36,
128.06, 127.68, 127.47; MS(ED): m/z (%): 500 (23)
[M'], 356 (78) [M'-GeCl,]. High-resolution MS: calcd.
for CysHpGeCl, 500.0155 found 500.0116.
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2.3. Dichlorotetraphenylgermoleg Ol
dihydrotetraphenylgermole®| gt
1,1-Dichlorotetraphenylgermole (5.00 g, 10.0 mmol)
oF2 3 7|A| slo| A 250 mL Schlenk flaskol] ¥
THF (80 mL)E ¥o] akshy k3] =<l
§71% dry ice/acetone baths ©]-§-3}e] -78°CE
3 FA71E o]88Fe] LiAlH, (5.0 mL, 5.0 mmol)
3ted AA8] H7FetAtt. whg-g-oi o] A4 Al
2 0 2 W3 T Dry ice/acetone bath
ol A wj 711 2EE &8 FHA 4
etk bR - A AAE A
diethyl ether (100 mL)E
Al 7] 5L Y7 aLel A
A% AP=E
T Atk doizl A
AE-LS 'TH.NMR spectroscopy= ©]-8-ko] EHol3t}.
FEE: 90% 'H-NMR (300.113 MHz, CDCly): $(TMS,
ppm) = 6.83-6.88 L2]3L 7.78-7.37 (broad, m, 20H,
Ph), 5.30 (s, 2H, Ge-H).
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2.4. 1,1-Dihydrotetraphenylgermole L=2lX}o| &tA

Dihydrotetraphenylsilole (10 mg)& HPLC grade
THF (100 mL)ell %<1 & Z}z} 10 mLE FH st &3}
THF7} M2 o8 &85 2= Al8E wheth
90% AlE+ dihydrotetraphenylgermole©] =}3)+=
THF§9 10 mLE 314 HPLC grade & 90 mL®|
wRES shHA gk Hofl Hrtste] Mgt o] e
oz B8-S 80, 70, 60, 50% A FE silole?] F
ZA 3171 91389 dihydrotetraphenylgermole©] =
F)= THFE 10 mLE 242t FsliA =53 THF S
o 10, 20, 30, 40 mLol| 3 7Fsk & HPLC grade &
80, 70, 60, 50 mLo| WHFS P} 8 Wo| ziz} A7}
atod Azt

)= Ke]
=58
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do] HEF = BEetal MR A1EZ] o] §
ol AR ] H &ol/d FA%BorA olth Al=nt
Fo& X$he E¥3} v2]5}§E< tetraphenylgermole
< diphenylacetylenes =22 slo] FA4L 4
on oz HE AoJF dichlorotetraphenylgermole
< lithiumaluminium hydrideE ©]-8-3}o] A 7]H
A wksg A9l dihydrotetraphenylgermole S 42
T Jden o5 27 1o YERAI

2+ ® dihydrotetraphenylgermole-2 NMR 3338}
o7 gRlstion ofo] thgk UV-Vis AAF 23
Edy ¥ 2H9EfS a9 20 YeERATH
Dihydrotetraphenylgermole-2 275} 365 nmol| A 533
o] dojxtem 320 nm IS 7] FHFoE SIS
w485 nmollA WE-S 3ITh AojRl germole 7]
AZukg SIHER Fgdos B4 gho} MAZ HE
2R o]F THF &9 352 ¥ F=7F02x10°M

o [

Ph Ph Ph Ph

Ph / \ Ph L]I‘L;» Ph / \ Ph
Ge Ge
cl 7 \CI H/ \H

3% 1. Dihydrotertaphenylgermole®] 343
Fig. 1. Synthesis of dihydrotertaphenylgermole.
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Fig. 2. UV-Vis electron absorption spectrum and fluorescence
spectrum of dihydrotertaphenylgermole.
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Fig. 3. Fluorescence spectra of 0.2 x 10°M dihydroterta-
phenylgermole in the mixture solution of water and THF
at various volume fractions (from top, 9:1, 8:2, 7:3, 6:4,
5:5, 0:10 volume fraction of water to THF).
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Fig. 4. Photoluminescence efficiencies of germole nanoparticle
according to water fraction in solution.
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Fig. 5. Comparison of photoluminescence efficiency for the molecules and nanoparticles of dihydrotetraphenylgermole.
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