mml‘u‘ﬂﬂﬁmﬂmﬂaﬁmiw:ﬁmLm:‘ﬂ@mﬁuﬁmmmﬂ:@ Wwnngening

Tasensdadinnslfinalulaginnshdaamas lfuasninueadonnldss lomd

o a a 4 o 1
ﬂ’]‘iﬂ’ﬁﬂ‘lﬂz‘?i’]ﬂLﬁ‘l:l"?ﬂﬂ’ﬂLﬂﬂ‘l’l‘i’ﬂﬂﬂﬂﬂﬂﬂ&l’f’l‘iﬂﬂﬂ

wegngdnnselindiinanngUnsnidiannsatindsneinuneignislden neludaqiiui

vl 1
1 AdaaAa 19/ =

Farunduasives i lidgymiresBuiniawain

a

@ o -
Wunneudumdnginesaiimaniniangnis

Q Q

v 1
a @ a o | o

BLANNIaINAMIANIULIININDY FaetaNdAtyine AeniameidiuyanauazIngdniiiena

e S

G| U

Jugnsni@idannsatindnidsumunisdauagidusuaunin gunsalddnnsetindsinee wand
Aoudlanziuguuaziavzianiuesdlszneuiainnsoiinduunldusy lanili g Tasanistidl
C e d oA . \ . Y A 2
AINHadINazdudiunisinesAtnaznasunanauNn MlssToadlud iesannTaneivasy
dszinmasnanaluAsangiannsetindiiyarsnraudiege fanalulatinsesduideguainuans
s INNUAT N ANHIL AN LURINTZLILNINLANANAUaan 11
dunawlun1rdIEuaLuIni1enIsanalavzanniAsanaannsaindluniiazilsynatfael

k4 . A & a = o a = o
kRN TaNN ﬂﬂ?%ﬂ@‘].l‘ll@\‘iﬂqﬂﬂﬁ‘m‘ﬂL@ﬂV]ﬁ“ﬂuﬂZ{ NNTLATENIRNT AL wmalulagnissnTaneanniassn

aldnnraindnaunn1Elud waziszifudandan tnaisnaazidansasalilil

14 fa a o
1. asndsznavrasalnsnidiannsaing

1 '
= = (=3

FativesAlsznatvaspaniamefdouyanauay msdnitanouanslunnsei 1 G9azii

o o . S A @ o A oA
1mqqﬂmmm 2 giianngiulsznaunilulang THun nasuwag LS LLmewqu LAY
& all [~1 % 1 a tzl” o 1 1 al 1 [ a al
asmlsznaviiflualane 1Aun natain wanannil sanuqindndquaaalansian 1My nadan [u axl
] o e A 4‘4' a o/ a I I @ al o/ ] o 1
@qmnluimﬁwwmnmmLiﬁﬂumﬂmuﬂ@qummmuqmm aei1919A A AaNndndousinanfaag
:; a e o/ e A 1 Yo a a = [~ 9/4:4‘
paNNanasdIuyAnauarInsAnsiiene anananlfdawanalannsaindiaaululllfnay

gnanaiatinlanesing ndunn sz Tamsilua

ﬂ?uqmmummﬁugmumm?mﬁmLL';* 1/20



mml‘u‘ﬂﬂﬁmﬂmﬂaﬁmiw:ﬁmLm:‘ﬂ@mﬁuﬁmmmﬂ:@ Wwnngening

Tasensdadinnslfinalulaginnshdaamas lfuasninueadonnldss lomd

1997 1 Fhetwdndiutesesdlsznausinge lurenfiameidiuynna

uarnsdAnsinanalaainmin

asALlsznay ARNNILADIRIULAAS nsAwniada
alaung’
NANGRAN 10.90 - 22.99% 40%
WA 24.88% 15%
Taug’
Wan (Fe) 20% 5%
NaILLAN (Cu) 7% 13%
azgRLTaN (Al) 14% 1%
mﬁ'“fs (Pb) 6% 0.3%
Hnina (Ni) 0.85% 0.1%
N1 (Ag) 189 ppm. 1,380 ppm.
NaIAN (Au) 16 ppm. 350 ppm.
WA WAEN (Pd) 3 ppm. 210 ppm.

N1 'NINATLIANNANTY, 2551,
2Jirang Cui and Lifeng Zhang. “Metallurgical recovery of metals from electronic waste: A

review”. Journal of Hazardous material, 2008.
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13NN 2 ﬁmmumﬂ\ﬂwzmm MluesAlsznauaagureea i lupanianafdou

o/ e A
wazinsAnyidana

asALsznau ARNNIUABSAIULAAS nsAwniiada
Wan (Fe) 1.3% 1.8%
NaILLAN (Cu) 20% 33%
azgRLTiaN (Al) 1.8% 1.5%
mﬁ'“fs (Pb) 2.3% 1.3%
Hnina (Ni) 0.43% 2.63%
N (Ag) 570 ppm. 3,800 ppm.
N8IA1 (Au) 240 ppm. 1,500 ppm.
WA WAEN (Pd) 150 ppm. 300 ppm.

f": Luciana Harue Yamane, Viviane Tavares de Moraes, Denise Crocce Romano Espinosa
and Jorge Alberto Soares Tenorio. “Recycling of WEEE: Characterization of spent printed

circuit boards from mobile phones and computers”. Waste Management, 2011.
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Enasdazinlfansaiaiianisdndatiuingauldunniy ausasesiagauiianliaosiisualu
naNaANAT 1YW Taandn 1 Aaawums (Fu-Rong Xiu and Fu-Shen Zhang. “Materials recovery
from waste printed circuit boards by supercritical methanol”. Journal of Hazardous Materials,
2010.) visadaualuningraaauiung (wiliasliiauanan G uRNATNINEN) L Eu 1-2
LIUALNAS (1. Masavetas, A. Moutsatsou, E. Nikolaou, S. Spanou, A. Zoikis-karathanasis, E.A.

Pavlatou and N. Spyrellis. “Production of copper powder from printed circuit boards by
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electrodeposition”. Global NEST Journal, 2009.) ginsninldiulaesinliinanisanauis lhun
\ATBNLA/EREULILARY (Hammer crusher) Aauanslugln 1 Inedngavazgnilewdnlduases uas
1 % o b % dl dl 1 ©° v a 1 dgld 1

Wadndznziudennunaset fnliiianisanauin gunanilunisanauinmaiiieguaialszny

v
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fafu flERedesdeniasilalimunzantunisldaon Wy madendssnnludaviedeuun lu
m\‘iﬂﬁ‘zl,ﬂwfmqﬁuiﬂﬂ%ﬁLﬂuﬁ@ﬂ%ﬂfumummmmm i dedmnRudaunadnieanestuds vie
Tanzikesnsuenlilddeinduiuegnielusagiu wu dulaneilifindevediavesassn
aanngeing 1usu (‘1‘7;3\1’1: Kui Huang, Jie Guo and Zhenming Xu. “Recycling of waste printed
circuit boards: A review of current technologies and treatment status in China”. Journal of

Hazardous Materials, 2009.)

317 1 wesasiienldlunisanaunn (AxN: hitp:/www.shibang-

china.com/info/Hammer_Crusher.html)
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AYNATIBE AR eI naNazuLauenTanzlszinysinge) (Mxn: Nusruth Mohabuth, Philip Hall
and Nicholas Miles. “Investigating the use of vertical vibration to recover metal from electrical

and electronic waste”. Minerals Engineering, 2007.)
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WWrnaannIaing (Mu1: Kui Huang, Jie Guo and Zhenming Xu. “Recycling of waste printed

circuit boards: A review of current technologies and treatment status in China”. Journal of

Hazardous Materials, 2009.)
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Haadanileldgungin 1200 esegaiiea (IN1: Gongming Zhou, Zhihua Luo and Xulu Zhai.
“Experimental Study on Metal Recycling from Waste PCB”. Proceedings of the International
Conference on Sustainable Solid Waste Management. Chennai, India, 5 - 7 September 2007.)
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Electrorefining Wainanudindulian (ﬁm: Jirang Cui and Lifeng Zhang. “Metallurgical

recovery of metals from electronic waste: A review”. Journal of Hazardous material, 2008.)
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(1) NaCN — Na +CN
(2) 2Au+4CN +0,+2H,0— 2Au(CN),+H,0,+20OH
(3) 2Au+4CN +HO,—» 2AU(CN),+20H

walan (Halide): asnguialadvizonsislumy 7 aauns19616 1Hun Wgeadu (Fluorine)
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(4) Au(s)+3NO, +6H — Au” (ag) + 3NO, + 3 H,0
(5) Au” (ag) +4 Cl — AuCl,
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(6) 3Cu+2HNO, —» 3CuO+2NO +H,0
(7) 3 CuO + 6 HNO,— 3 Cu(NO,), + 3 H,0
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o o

naasiiluwialanyaannadldluwinden 3.1 (ATzuINNITMIeANNEeL) wRdUINAznaulanzal
AYNLITgS [iesnaanafiaaldnseununianienilinieifaes Electrorefining (@vaznanalusindie
: » Y . I Y .
sialil) wiseanalinisannlanenszuounisansazaalalanaiv tNaliuANLTgnsraelansy
FRINITAINAZNAUAINGY (ﬁm: Jirang Cui and Lifeng Zhang. “Metallurgical recovery of metals

from electronic waste: A review”. Journal of Hazardous material, 2008.)
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