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2 WWTP: Wastewater Treatment Plant
3 AD: Anaerobic digestion
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4 LCA: Life cycle assessment
3 N: Nitrogen
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6 CFC-11: Trichlorofluoromethane
7 CH4: Methane
8 FW: Food waste
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® POME: Palm Oil Mill Effluent
1 GWP: Global Warming

268



{

i u{ﬁf’_'v’.‘;hn‘,'@l.,_;l Rl

SailSa puiga o o KIS (el d Jaw
OV} Gl JilSa g Al g
(VF s sy Silsa)

VEe e e YE-YF

¥
w kY
T,

e A3 3 b g 47 8 7 a9 0 010 AT BT 4 g8 BB maw W 4 'TOT Wyan 9! e
Ml 9 v (8551 SO (1= (o Bl 4 Ou—wy (Sl Nl1g5 0 &5 Sl oS 190! (5598
SO Sl I g dd el (Soll (Silwdiuar 9 (Sl E94% dlall <O Wilgh o dfllan (9.0 15 I 5 o8latuld yao

DY bl 6 Pl 1385 50 8551 (2L 3L § cwlin Silowy g poo

TU g i 90 odliiwld 390 (W9

Sl 45 o b

38 5 0 R W A w0 sle 0 3kl Medl g Olojle dawgd Ol 45 > b3l 89
(S0 Khos w19 G Oloil fold) dnflian 03gume § Do (3 7 askin -
S 3@ o) o S ) Souu¥T HLs! 9 Slgo 4 bga yo @lin § (S5l (538 90 T yad 4@ T

(Ol & 2

45 o O 31 b 3sl) oud sl Sy o295 9 183959 L tad o (Jasmocw ) 0988l O J1 b 35l Y

(Sl

DAL FERET (6 o5 o 30 O N 35 ol 4 05”8 g9 g b5 puasdi —£
Sl 0 03397 J9u> 50 (w9090 OYle 4o ookl ygo (S w9y

Yo 50 O 45 > b5 J9uo

&b S Gwwdiwd LCIA odlawld g0 (9 Ao
Bl 5l 3 Ol &5 2
M s Ol &y ity O ST ITEER
31 56 gm w i (solaBl
4 Sl 3y odgicmm) i I gw - s
eI GO
kS| GWP 0318 S 8 g algi 9095 oS ¢ o 00y )
g ﬁ 9" 9" B LQ & & 5 <
. e R Gl )T e 90 b
b3 openLCA 31381p 5 b g S8 o0 R
i R 99 31 (Gl
Siled 2
(ShuTro s ) D 3T dplonn sgliinds
GWP, ODP, EP, PE, ET, AP,  yloxan |y lyaol p 31 ccitlihn (S diwd Wyl Dl 4> 53]
Al ADP, OIR, §PED, HTP, POF - A0 o £Y TR T R
ALO Ecoinvent 0318 ol b dad 4o 08 yuud 3¢5 31 36 gm
Sl oboskii! simapro 5f Be 5 9
P93 bl p fame Gile o
M odlitel b Ol 45 o b3
FD, MRD, WD, NLT, ULO, o e e g - . .
" ALO, IR, MEC. FEC. TE, 4 A aseie . el SimaPro Mg Db 45 > b3y
IC’IE:/IF,POF,HT,FE,TA,OD, GS')?dL" Yoo @lﬂ’ J".l")? J’ﬁ"‘"l':?, paw 33 &;b Q)yﬂ)b‘%
oo Lyl 30 e o gin | Mg
Ay 0. JOlro CO2 p Fglus TIVY @
(e 3 D141 9 8551 Sl Sl 45 2 205
4] EC, EP, POP, AP GWP, HTP Fsiid i

"' LUC: Land use change
12 WCP: Water consumption

obio 90 5 g Aol (S (e

29 (S 9w soly w

269



{

gu_vufﬁf’_'v’.yhrﬂgku_"l Rl

SailSa puiga o o KIS (el d Jaw
OV} Gl JilSa g Al g
(VF s sy Silsa)

VEe e e YE-YF

o &Y
ST

RS

¥

€]

¥

Yl

M

FA, ETP, HT, CC,0ODP, AP,
MD, FD WD

ET,HT, EP,s GWP

AP,SPM,POP,ODP, TETP,
FD, ME FEC

HT, POP, ODP, AP, GWP

GMP,CED,CEXD, NEG, PED

GWP, WCP, LUC

b "y o o 35 e Ty
38 oS 39T xo (Sodld I od Lt
> 50 5ler 0 S99 JdXig4
9 (Sl yluibiw! (Olasin (Suudib

A (2b331.039 Julomi 94

4 Dbl ey o cpl T Bua
23 gm0l 98 5 it g Ol
o9 505 5y NGB (et !
B R I S
i 94 295 .09 DAL dil-aiad
POV . L ~3C T YCIE RG] ]
Oniat 9 3 g0 M98 (! S
Olgaedy 1 gu 3 odliw! wib wyp
Hodlal b op 30 lr 9w
9ReCiPe (S _y9 5 9 simapro yl 81p §
A plowl midpoint

sud Jles! S & 7 3ol B9
1S0 (Sl Jodlygiws 3l ddllae oyl 38
SLodId .S 0 (59 5 14040/14044
Ecoinvent o318 oSk 31 3Lid 590
Aol 1 Sl

AN51p 5 3 oalitu! b dls oyl 3 b
ReCiPe-midpoint g9y 3 sima pro

A ! Sl

Gz 2Lil S Yol @b Jubos
23 sima pro 1331 5 31 oSl b Ol
oo Tewdd Ao oyl

odlitwl b (LCA) Ubs 45 > b3y
J1381p 5 9 ReCiPe 2016 (g9 5 31
AL plox! SimaPro 8.5

s 35§51 Sy plod
4> ol S 319 o lobd 36 g
b 4w o 33 § Cawl oS 4o il
Ogh on (b I gm 083k

9PE g $95 » JubXig4

3518 3 503 6 gu (S prkuaus

@ F Sl 90 Sy plde

o9 5 Ol 45 > b 5!
o3 il 59 S gw M gd
SHL e 4b g

B uxe Sl
Slgo AL Silgd 2
S gles

4hai 30 Sl 4 2 (b5
SN o @83 8

My Sl 45 > b5l
oy T (Sl 31l i 93 5 g
SHb s

Ol & 2 Jloig o
et 3 e Mg

9 AL Ol SHlga 2
4

25 85518 Shos b3
e Ol 4 >

L Carogimd fuwiby — FAETP (0)guuld9 591 Jamiliy — EP coall guadi — CC cC3uhd Gkl amsilis — AP ¢ s ) g o 555 Jamilis — ADP
— TR ¢ bl o il — HTTP ¢ Sl Coons — HT (0yn03 0 55 A p 35 Juusdlis — GWP (93 g OT Ok © 30399 — FE (93 gl DT

13 LBP: Large Biogas Plant
14 HBP: Household Biogas Plant
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"WTE: Waste-To-Energy Supply Chain
'8 GHG: Greenhouse Gases
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19 AS: Activated Sludge
20 yASB: Upflow Anaerobic Sludge Blanket
2l Anammox: Anaerobic ammonium oxidation
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2 SRT: solid retention time
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% HRT: Hydraulic Retention Time
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38 S| -LCA: LCA performed within the boundaries of the sludge line
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Abstract

With the acceleration of urbanization, the production of urban sludge is increasing rapidly. To minimize the
environmental impact on the effluent of the wastewater treatment plant, perform environmental impact analysis and
sustainability assessment in various wastewater treatment technical strategies, including wastewater sludge treatment,
biogas from anaerobic digestion and energy production, based on life cycle direction. Environmental management is
essential and is done internationally. The present study examines many articles in order to identify and investigate the
processes in the treatment plant and the environmental effects of a biogas plant based on sewage sludge that has the
greatest environmental impact on the biogas production system. The sewage sludge treatment process leads to the entry
of heavy metals, pharmaceutical products and personal care into water and soil resources, as well as the production of a
series of greenhouse gases into the atmosphere. In this study, while reviewing the maximum research at the global level,
the methods used to analyze the results are presented and then, while defining the basic concepts, it expands the
concepts. A variety of methods are available to assess environmental impacts that could potentially be used if biogas is
produced. Life cycle assessment method was used to evaluate these effects and injuries in this study. The purpose of
this study was to evaluate the life cycle and impact of a biogas plant based on municipal wastewater sludge. In general,
life cycle assessment evaluates the results obtained from the inventory in nine categories of environmental impacts.

Key words: Anaerobic digestion - Life cycle evaluation - Renewable energies - Sewage sludge -
Treatment plant
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