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ABSTRACT
As the gallium arsenide (GaAs) production continues to increase, the amount of scrap GaAs generated each year is also noticeable.
Due to the hazardous material of As and valuable resource of Ga contained in the scrap GaAs, the discarded GaAs will present
hazardous effects to the environments if they are not treated properly. The main objective of this study is to adopt hydrometallurgial
methods to recover the valuable metal of Ga from GaAs and to disposal its hazardous material of arsenic properly. In this study,
several methods of leaching, solvent extraction, cementation, ion-exchange, crystallization, electric winning are adopted to
investigate the recovery of Ga and treatment of As. This study shows that Ga and As can be leached by 0.5 N NaOH with 0.5 vol%
H202 (solid/liquid: 4g/100ml; leaching time: 1 hours) to obtain a 100% recovery of Ga and As. This optimal leaching solution is
then subjected to a series recycling process of a pH adjustment (to 1.8 with H2S04), a solvent extraction (by using 5 vol% D2EHPA),
a back-extraction (by using 6N H2SO4) and Crystallization to obtain a product of gallium sulfuric (H4Ga2(SO4)500 12H20). The
total recovery of Ga by using aforementioned processes is about 70.7% . For the solution containing As, it is first treated by a pH
adjustment to 11 with NaOH Then, Fe2(SO4)3 is added at a Fe/As ratio of 6 to precipitate the As as FeAsO4. The remaining As
contained in the solution can be further removed by ion-exchange method by using Amberjet 4400 OH. The aforementioned
processes can achieve a 99.999% removal of As.

Keywords : Recovery ; Gallium ; Arsenic ; Gallium Arsenic ; Leaching ; solvent extraction ; lon-exchange
Table of Contents

ocoooOoooOoooOoO0OooQoO0UoOoOooU0UoboOooUOUoDOoOoOOWOoOoOoOoOO0ODOOOO0ODOOOODOO
coooooivOobOoOoOoOooOoOoOoOoooOoOoOoOoOoOUobDOoOoO00ovOobOOODOoOoDOODOOoOoDOoOOOoDooOO
COooOooviOOoOoODOOoOoOooooOooooooooooooboovviiODOOOoOOoOOooOooooogoooooag
OO0000OxioO00OoOoOoUoOooooooooOooooooooooxvdbOooOoOo11100ooooooOoooo
gbooobgbili200000000000000O00300Db00DbOObD 2120000000000 0O0O0O 7220
gboooboobobbooboobgsz210000000000 0922200000000000 112230000
oboo0bdg0 1223000000000 14231000 1523200pH0O 1623300 1823400 21000000
oboodb 31g0bgbooobooboobgosr3z220bggbooooooooboosss2liccuonooooonoog
0383220000 4232300000000 4332400000000((SEMUIDODO 43325 XO000000(XRD)OO
0443260 000000000000000 4330000000000 453400000pHO0ODOO0O 4635000
000000000 463510000000000000 4735200000000D00 4735300000000 00
48360 0000000000000 S036100000000000 503620000 513.70000000000A0
5137100000000 52372000000 5238000000000 00DO00DO0ODOOS00bOODbDOn
4100000000000 6342000 00000DO0OOO0OG421000000000D0OODOODODO 64422
SEMOXRDOUOOOODO 664230 000000000 674240 0000000000000 684250000000
00000 684300 00000O0ODOO0ODO 69431000000 69432000000000O 744400000pHOO
O0000b 804410 000000pHODOODOODO 804.42NaOHOH2020 0000pHO 8145000000000
08345100 00000000 834520 000000000 8445300 00000000 846000000000
09046100000000000904620000000091470000000000bD 934800000000DOO
ooogoesinubooonogDsib0 1335200000 1350000 138

REFERENCES

01.0 0 O O O www.procomp.com.twl 02.0 0 O O O O Vol.7600 P150~1570 1998.20 03.0 0 0 0O 0500 0 00 1090.2.280 040001
goooOoOoOoOoOoOoOoOOOOOO-—-0OO0O0OO0OOCOOOOO0OODOOOOOOOOOOOOOeEU7OO B.OOOOOOOOOO
OO00OOCOoOOoOoOoOOoOoOOCOOOOObO OOoOoeld1d120dO o06. http://ptable.hk.st/0 07.David K,Ferryd " Gallium Arsnide
Techology” 0O 19850 P4900 08. http://www.twdep.gov.tw/www/d50/d51/tox/toxdata/7105.htm0 09.0 0 000 O0DO0OOOOOODOOO



O0O0OO0O0OO0OO0OOps8404520 100 0000000000000 00O00O00O00O2000.20p9760 11.00000000

O www.lee-tech.com.tw/indexhtmO 12.0 00000000000 C0C0OCO0O0O0O0O0O0O10 001100 BOODODODUODODOUOOOO
O0000O0O0OO00O0O0OO0O0O0OOOU0O0OOUOOOO76S50 4000000000000 0O0O0OOASVIDODDODDDODODODDOO
0 088.60 15.0’ Meliad C. R.O"” Coagulation and Flocculation” [ Physico- Chemical Processes for Water Quality Control0d W. J. Weber,
Jr.0 ed John Wiley & Sons[I Inc.00 New Yorkd 16.V.Nenov(d N.Dimitrovall " Recovery of sulphuric acid from waste aqueons solutions
containing arsenic by ion exchange” O HydrometallurgyO Vol.440 p43-5200 19970 17.E.KorngoldO N.Belayevdd " Removal of arsenic from
drinking water by anion exchangers” [ Desalinationd Vol.1410 p81- 841 20010 18.M.B.Bogackid M.Wisniewskid ” Effect of extractant on
arsenic (V) recovery from sulfuric acid soluction.” O Journal of Radioanalytical and Nuclear Chemistryd Vol.2280 p57-610 19980 19.Hwa
Young Lee Sung Gyu Kim and Jong Kee Oh0 " Process for recovery of gallium from zine residues ” [0 Technical notes(] 19940 20.M.Jeenet
Jayachandran Purushottam Dhadke[d ”  Solvent extraction Separation of gallium(?) with 2-ethylhexyl phosphonic acid mono 2-ethylhexyl ester
(PC-88A)" [0 Hydrometallurgyd Vol.500 p117-1240 199800 21.G.V.K Puvvadall " Liquid-liquid extraction of gallium from Bayer process
liquor using Kelex 100 in the presence of surfactants” [ Hydrometallurgy( Vol.520 p9-190] 199900 22.Z.S.Abishevall I.A.Blaida” Effect of
amine structure on gallium extraction from hydrochloric acid solutions.” O Hydrometallurgyl Vol.370 p393-3990] 199500 23.Zheng Fang

O H.D Gesserd " Recovery of gallium from coal fly ash” O Hydrometallurgyd Vol.410 p187-2000] 199600 24.M.S. Lee[] J.G AhnJ E.C. Lee
0" Solvent extraction separation of indium and gallium from sulphate solutions using D2EHPA” [0 Hydrometallurgy) VVol.6300 p269-276

0 20020 25.Hyo Sook Lee[d Chul Woo NamO " A study on the extraction of gallium from gallium arsenide scrap” O Hydrometallurgy Vol.49
0 p125-1330 19980 26.Reza Jadvard Benjamin J.McCoy[ Bill Fordd Jerry GaltDl* * Recovery of Gallium and Arsenic from GaAs Wafer
Manufacturing Slurries ” O Environmental Progress Vol. 100 No4.00 1991.1100 27.Kousaburo OhashilJ Riyoichi Ilwatall " Effect of alkyl
substituent in hydrophobic 8-Quinolinol on the extraction of gallium(?) from aluminum(?) O Talantal Vol.430 p1481- 14870 199600 28.0 O O
O000O0OO0O0OO00O0OOOOOOOOOOOsU9UDO 00000000 DOINOODODOOOOOOOOUODOODODDODODOODDOO
00000000 O0087.60 31.JohnJO Mckettad ” Encyclopedia of Chemical Processing and Design” [0 198600 32.0 000 0/0000O
0000000000DO0DOO0ODO0O0O0O0O0OO0 Oooossdsd2500 33.M.J.Howes and D.V.Morgand " Gallium Arsenide Materials.
Devices and Circuits” [ 19850 34.KirkO Raymond E. /7 Othmer Donald F. / KroschwitzO Jacqueline 1.0 /Howe-Gra/Wileyd ™ ’
Encyclopedia of Chemical Technology’ 19981 35.LondonO " Chemistry of Aluminiumd GalliumO Indium and Thallium” 19930 36.0 0 O
O00000000O0O0O0O0O0O0O0O0O0ODODOOOOOOODO 000D 7.0 0000000 0N0OONONONONONOONONONOOOO
0000000 0O0090.70 38.C. K. Guptad T. K. Mukherjeed ” Hydrometallurgy in Extraction Processes Volume” [0 p78?820 CRC
Press Inc Boca Ration[ Floridald USAO 39.0 0000 0000000000000 0O0O0OO0OOOOOO O00O8901000 40.00
gooiIcooooboooooooboooooobogoecedd 410000000000 DDOO0ODODO0OO0DOO0ODOOOsonen
0420000000000 O)000o00oogyrd7o20000 43.METHOD 3050B Acid Digestionl Of Sediments. Sludeges. And Soils
O 44. http://www.niea.gov.tw/niea/REFUSE/R10901C.htm0 45.0 0 00 000000000000 OOOO0O 760600 46.
http://www.niea.gov.tw/niea/ REFUSE/R20400T.htmO 47. http://www.nchu.edu.tw/~rict/sem/[]



