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ABSTRACT

In this study, LCA of electronic products wastewater treatment plant (WWTP)
was evaluated by means of Environmental Priority Strategies (EPS), which their
valuation is based on willingness to pay (WTP). The objective of this research was to
investigate LCA approach, which was used for assessing the WWTP and
implementing the opportunities of waste minimization. This research implied the
identification and quantification of emission, material and energy consumption in the
operation phase of WWTP. This system was segregated to four categories, which was
rinse water recycled process (T1), heavy metal treatment process (T2), gold recovery
process (T3) and batch treatment and neutralization process (T4). In this study,
Environmental Load Units (ELU) were calculated for weighing and comparing to
determine the best option for their improvement.

The sensitivity émalysis result showed that the most significant contribution to
ELU was from the first 2 major processes impacted on the environment; gold
recovery process (T3) and batch treatment and neutralization process (T4). The
highest environmental indices contributed to each treatment processes was raw
material consumption; whereas, the rinse recycle process (T1) was effected by the
energy consumption.

The modifications were evaluated for implementation of opportunities to reduce
environmental impacts directly to the WWTP by waste minimization. The result of
total modified ELUs were reduced from 2,043 to 19.8 ELU per cubic meter of treated
wastewater, which was 99% reduction from the first reference. Considering to gold
value, the percentage of total ELU reduction was about 10.25 when gold data were

excluded from WWTP inventory.



The proposed method is an efficient and potential LCA for the WWTP as an
internal company tool. This method can solve problems of time-consumption and
expensive implementation. Finally, it can be concluded that the proposed method is
effectively applied to be an internal manufacturing industry analytical tool for further

sustainable development.



vi

d'l dll. 1= oy J = 0 & uy = o g da o =Y 4 )
¥91509INY1NUS msdszdiuTsuihdaiuievewdaiuiamnnsoiing laold
mslszluiginsdia
3 = = o =}
ey UWANAATE AUATO
Yy IrINTINAERsNNNTUAS (rnssudunaden)
el (et a - 4 o o
159N YShEIneiinus  mras.asewud mudsa

ST

;‘va‘-‘! a a4 J

Tumsdnyimsisziuipinsiiavesszuniimindovewdadnididansedindi

b,

Y A & aa o ? w kY = 9 ' @ o aw
1‘1153‘1J°1J?)W!9ﬁ °1Ni‘ﬂu')‘ﬁﬂ'ﬁcl'ﬂu"l“riuﬂ‘ﬁl'lﬁﬂ?'mﬂﬂﬂﬂ'lﬁ"l"l‘0391'6\‘1‘3]181 ?ﬁfjﬂi%ﬁﬂﬂﬁ]@\?ﬂﬁ?‘ﬂﬂ
£ o = A 9 - o G 3’ = a2
l‘ﬂ‘l«lﬂ’i'iﬁﬂ‘l&l'lf]‘iz'ﬂquﬂ'15'1’11\3']11°|Jﬂﬂl.lﬂﬂ°h'l'f} 1Wﬂ:1‘]f11—lﬂ15ﬂ5$!15uixﬂﬂﬂ']ﬂﬂu']lﬁﬂ‘llﬂﬂﬂﬂﬁ
v  dad A o o P /9 e = = Y
NuMAANITDIUNT llfl3“1Nﬁ1’|1€{1ﬂﬂ58Qﬂﬂcl‘ﬁﬂUﬂTﬁﬁ@]ﬂlﬂﬁ!ﬁﬂ Tﬂﬂﬂﬂ?ii?ﬁﬁ?ﬂ‘lj@y‘mlﬁz

¥

afnYTnuns 14iagRuuazninusutweuiehildeseonymieeinia niati

¥
g o o

- 4 1 o
nagn 19U luduasunisirnuyesTsahiiaduide Allnssurumstiidatiuiondn 4
’ at 3 o A 9 1 k) :' =4
nFgUIums lagutsawansasyonindeidhszuy 18ud assurums1fimyuidou
¥
nszpaumsiiiialangifa nszuaumsih Tansveenduinlflng naznszurumsthah
L
dosau sandamsihdianmnagneusidusagevgadmnm TasIhimindud dstiveaidaz
o et A A o a Yy  Ada 4 " =t = &
vyFnemaielianzimaansznunndunedeuiifadu wazti lnlSsuifen iionuwn
] ) ¥ %
nrmsdamsveadeiiangalunisiiulysszuminiaindedl
¥ ' kd
KNSR ARG USATANL I Aszrunsfidenavi ] iaBueaguesszuutiaiy
s kY
@elagsamgaiu 18un nzuaunisthlanenesndufium (T3) uag aszuiumstidaiuds
sazdsusnamidunsems (T4) dwilnsdanedeuiiinadesidusayluidaznszy
w3 oa A Y e 2 e 1 Yo a o 3w
mathiiaiude Ale msldnineins aldun msldiagdu sndulunszuaumsnmining
WimiTaeldszundinesaesaluda (11) wuhmsldndsnuiinadendusagnniga
Ussiuilymdsndrieslinsdulsynlfounas uazgmlszdiumei lssynd 14
1] ¥
TumsudlvilyvwanssnumeBunadouvesszuutiainie TrslditmanySuinves
{ ar [ U 3 1 1 [~ =
(@o wad Innmsdsudgedendrniu wudrBusagsanvesszuuanasnn 2040 flu 19.8
v YA d, o ¢ 2 vt o TR
ueagdeeRTANdT 1 gnneduas Feamisoanaslateesas 99 uadt iResanlu

dauvaemes AnusaguasszuLazanasiniiufovay 10



vii

neadmiumsduiiuaunilsedninmuazdnonmwes lunisilszudindyinsdinves

o o :’ = o ow da o s o & oA & 4 Aq 8 o aa [

ssuuhliaiufovesndaiuaioifianseiing FeedlunToslonldnelusdng T5msds
1 ::t ] ’ 1 o & v e 1o

aafitasaanaazarlftelunist o Fawsoagl 18dTanmduauses

ausai lllszgndlfiflunsesfiensusviiudgnifunedeonmeluningammnssu1d

A4 q ya o Aar A
lW@i“lﬂﬂﬂ15wmu1‘V]ﬂ\1ﬂu



