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Abstract

The purpose of this research is to develop a process and a system to collect, purify and reuse the residual quantity of trimeth-
ylgallium, used as a raw material, upon GaN epitaxial growth for LED from a metal organic chemical vapor deposi-
tion(MOCVD) equipment. This research reviews whether TMGa collected from the process can be used through a chemical and
structural characteristics evaluation. As a result of analyzing the purity using ICP-MS and ICP-AES, 7N high purity (99.99999%)
of TMGa was obtained. According to checking the structural change of TMGa through NMR analysis, TMGa having pure
(CHj);Ga structure was obtained without structural change. For reliability review of the collected TMGa, u-GaN was deposited
using the MOCVD process and an structural, optical and electrical characteristics evaluation was conducted. As a result, it was
found out that the reuse was possible.
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Fig. 1. Purification system of used TMGa.
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Table 1. Ratio of recovery and purification for TMGa

22k . .
1 323 310 96
2 350 340 97
3 324 330 102
4 517 520 100
5 470 370 79
3,860 ¢ / 3,743 g 96.97%
6 362 360 99
7 302 300 99
8 327 320 98
9 531 530 99
10 486 480 99
11 394 380 96
12 594 600 101
13 362 360 99
14 301 300 99
15 383 380 99
4,090 g / 4,080 g 99.76%
16 349 360 103
17 490 490 100
18 531 520 98
19 379 380 100
20 316 320 101
21 447 450 100
22 384 380 99
23 401 400 99
24 343 340 99
25 490 480 98
26 512 510 99 4,230 g / 4,090 g 96.71%
27 414 410 99
28 290 290 100
29 334 340 101
30 333 320 96
31 315 310 98
EA13}7] $131] Inductively Coupled Plasma Mass 150°C 5= oF gA|7-E¢l 71gdsha siek Buks
Spectrometer(ICP-MS)<}  Inductively Coupled Plasma 8S T U=, o] BEE 1% FAF & XMAA

Atomic Emission Spectroscopy(ICP-AES)(Elan 6100/
Perkin Elmer,USA)E ©]8-3I%T ICPEAS 9k A
g Hg2 Eugzgol sk E40]7] Wil
A2 B9715004 AW, ELDLES Iso-
propyl alcohol(IPA)S 1:69] H&Z 4o XY &
HIE itk EHle 893 20% AR AojA oF

ICP-MS, ICP-AESZ 41313t}

EWEZE precursord] A A} Fo ey
ZE F9l3l7] ¢35t Nuclear magnetic resonance
(NMR)(Bruker AVANCE 500 MHz spectrometers)S
o] &3lth. Al ZFH|E CDg(NMR solvent)?} TMGa
Z 5:5 HEE A4S NMR S48 tubeol] o
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Table 2. Result of ICP analysis for refined TMGa

Element Commercial Reuse Element Commercial Reuse
precursor precursor precursor precursor
mg/L(ppm) mg/L(ppm) mg/L(ppm) mg/L(ppm)
Ag < 04 < 0.002 Nb < 0.5 < 0.001
Al - < 0.001 Ni < 0.5 < 0.001
As < 0.5 < 0.5 P < 0.5 < 0.5
Au < 0.5 < 0.5 Pb < 1. < 0.001
B < 04 <04 Pd <05 < 0.001
Ba < 0.1 < 0.001 Pt < 0.5 < 0.001
Be < 0.02 < 0.02 Rh < 0.5 < 0.5
Bi <0.05 < 0.001 S < 1. < 1.
Ca - < 0.008 Sb <1 < 1.
Cd < 0.02 < 0.001 Se < 1. < 1.
Co <04 <04 Si < 0.03 < 0.02
Cr < 04 < 0.001 Sn < 1. < 1.
Cu < 0.05 < 0.001 Sr < 0.1 < 0.001
Fe < 0.1 < 0.01 Tb < 0.5 < 0.002
Ge < 0.5 < 0.001 Te < 0.2 < 0.001
Hg < 0.5 < 0.001 Ti < 0.2 < 0.002
La < 04 < 0.001 \'% < 0.5 < 0.001
Li < 04 < 0.001 w < 0.5 < 0.5
Mg < 0.1 < 0.001 Y < 0.02 < 0.002
Mn < 0.03 < 0.001 Zn < 0.2 < 0.005
Mo < 0.5 < 0.5
SA st = —eIax%H Y]
gk Alolg EFHEdFe] AEAd 4SS 9 A
A = Ei] 97259 GaN A% HIZEE 1835192, q7\M, I= AR/, B A7, e= ARt A3k, d
A= A dHlol] Aol EZELES = GaN gHate] FAjolt),
XJ’»_%L@}#’ un- doped GaNE A% NFY. 23 4%
A7l GaNe| Fz24, F84, [d714 E4S S 3. AY ot o TE
24 B4 XRD(Bruker-AXS DS8) rocking curve
o] full width at half maxium(FWHM)S #4Fs}od g ERuEdES B A Ak B & 3w
AR @EE 439, B34 542 photo- < RIst Fres 74]’#_’5‘}9?\ , S5 o] Eg
luminescenceE Z-g31] band edge emission®] FWHM HeYeZdE5S A 8l 3 3¢ AFL7] 22 FH
< AtsiaTh mRIGo g 713 542 HALL AL A 4748719 quﬂ F FAE 783t BA
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Fig. 2. NMR spectrum for refined TMGa.
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Fig. 3. XRD rocking curve of grown the un-doped GaN using refined TMGa.
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Fig. 4. PL spectrum of grown the un-doped GaN using refined TMGa.
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