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Abstract

Lack of water and drought on the one hand and environmental protection and non-
release of wastewater into the environment on the other hand has led to the
importance of wastewater treatment. Meanwhile, the wastewater from
slaughterhouses is a challenge for the efficiency of conventional wastewater
treatment systems due to the high volume of pollutants. In this paper, by
simulating 5 common slaughterhouses effluent treatment systems of up flow
anaerobic sludge blanket (UASB), sequencing batch reactor (SBR), anaerobic
sequencing batch biofilm reactor (ASBBR), conventional activated sludge (CAS)
UASB and membrane bioreactor (MBR) in GPS-x software under the same
operating conditions, the quality of the output water was measured according to
environmental standards. According to the results of the MBR system, due to the
use of aerobic and anaerobic processes with membrane filtration, the highest
efficiency of chemical oxygen demand (COD), biological oxygen demand (BOD),
total nitrogen and total suspended solids (TSS) removal are equal to 99.67, 99.97,
99.11, and 99.99 %.

Keywords: Wastewater treatment, slaughter house, membrane bio reactor.
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COoD Chemical oxygen demand MBR Membrane bio reactor

BOD Biological Oxygen Demand CAS Conventional activated sludge

TOC Total Organic Carbon UASB Upflow anaerobic sludge blanket

TSS Total suspended solids ASBBR Anaerobic sequencing batch biofilm reactor
VSS Volatile suspended solids SBR Sequencing batch reactor

TN Total nitrogen

TKN Total Kjeldahl Nitrogen

TP Total phosphor

oSTagyal )

slp $55U55 o (g, Sk 5l ool 18 5l Coxil | (65,5LiS 5 60 (S5 0 lgen (o St g ol o OMSis
1 oS s o sla olKiws YT Lys of Jusl Y] byl 5l 5a,b DN casl ooty @sl)] cpiions bawgs JSiee ol p adde
Coal 0392 j9yal & B gy i 63 mlS o 3l obgs eslitul § AL anhal e (nl 53 45 Ss auie n sl g 5 [0
33 el p3Y 6 yple 5 LS sl T 5 Ca dasme 5 Cilis (sl O 5l sazme solitul el 5 ogdle CMSL aias [5]
GrnSB Ol b xdans S 5 o BB ¢ S BB 05,5 dw & )] Slevgas o Siali S8 4 ates OB S
&l s lio 13 3lge 5 ol 5l S0 b ooVl (YL s (lgime o 4 o8 liaS Caio OMSL abas o ol o
oS ie AY B\ o b pae o diels g oog glite Gloa> o adY giind sl p o8, leeS O & s [A] sgis Cgucne
et e oS3 | oSt Sl ¢ Blae olge 5 (1955 ¢ (2 olem & Ol osl o I il it a3V o sl
4 45 Sptoe S (Fogll azyo 5 I olse b 28, Vb s 5 00d 3l OIS aSd 4 (53 sl slulor poe Lo &
L8] amare 2ol 1) oMb ahas ol> sl e o

5 5 sl sl osliiul plee (al )5 s g9ite Ly (s3Il o]y ati3e 9 205k (e 4 az gl b Clay arbal laoyl 8
ol5 LS sy S oMl aias 6l SBR LeST, 51 Vo] e 5 e el gl s pimans 2L, a3l s
i S5k a3 [NV o)) Kan 5 (659,95 -dianm, doyd AR NHT Bis 035l g auoye 45,0 COD Bds o3l 4
sl Bl [vy] oL 5 (5,150 rizmen 0Bl Cuwd duo ;0 AY TSS GBix> 005l g duo 0 4+ COD i o035l 4 CAS UASB
Gl e 3l ookl aazdl, cews a0 YA 5 AY,8 (55 4 BOD 4 COD i cawlin 003L ASBBR 5551, (g3l o
amivo glaé 5551, 51 VYT )l5en g iy ol 4135 )18 liiona Sl (6 ks 4255 3)90 b drkiai 50 (@lié (gl yilid
(ao,3 M 530 QA 3,5 &) TN 3 TOC LCOD (i sV o035k a5 wis ;S oliul o8 LS OB abus sl s5lsn

sl 00U o0l C).»...' \ Js»)obww‘mﬁup Ll ..b..\.u...:)

Student Scientific Journal of Water, Soil and Air Protection Iga g S (ol cblis o exiils oole 43 i



VAR Lo .
205 0 A -¥a o N bt P9 0 lels ¢pgd 0,98 .5«\'\\"?“‘1‘\"""0,0
AARFAARER A N 01'59

e sl Igp g S ol cblas o gmiils oole a3 i

A Ol o5 33l ans S p5ils gale o
Wi G pdy )6
VEe oY)

Student Scientific Journal of Water, Soil and Air Protection Iyn 516 i

o8 liaS iy aaad Jolose slo g, duslie .Y Jgo

dind bl g8 bl (%) 255L (MY/L)s,5 8 bl o9, s,
oblys ey pie | culls (COD Gg5 o33, COD = COD =2750 SBR ,g:s1, | )
96.5% HRT/SRT =10/3
Slaws g o=b HRT
33 s 2Ulg5 pae TSS 3 COD 55 o33k Cod=90 % COD_= 11947 BOD5_= 8233 Ty Y
’ ! Tss=g70 | NHe-N=703NO3-N=652Tss | (' "
9 Ol JolS i = 1400
Sl TP = 261
pH=6.7
llgs oy pas BOD 4COD g5 oo3b %ggD(y: COD= 3200 o Y
Sl i s o7 BOD = 2700 ASBBR
S D adl Lo and COD =
las 93.9%
2blgs oy pos BOD 5COD g5 o3 COD= 98% COD= 7000 FCH» £
Sy B o o BOD = 97% BOD = 3000 UASB
i el sle b, TN 5TOC .COD TN =88 % TN =78 MBR
TOC=199 % TOC= 2370

SAM oy PAE (pizmed g (695,95 OB Oladuin 0 Dglad 85z g 4 az gl b Oluy adal gl piinaw B> 0051 4y lds

Jolie slo pitanns anyliie i cpl (ol Baa 1A ally (o 23y GGl Jaud 5 (595 (e el 0oVl g sl )56
5 S e B O udgs oo b olS,LisS axly S sl MBR 5 UASB . ASBBR . SBR . CAS UASB L. 4.bwi
sl GPS-X 1381 655 5 (g3l s b 39,

iz ui‘ﬂ) -y
5 Li=s o g_;] é_éo 6‘)% Sy NEYERIN .b)‘ddll...:‘ La O‘)A.Q ob’)w uLwa Slastie

A c\.d)f).la;)bu.i&.craf“ 4.1‘)5) .la....;}..o UL’)" ‘510 ] OMTY de}

Student Scientific Journal of Water, Soil and Air Protection Iga g S (ol cblis o exiils oole 43 i



14 plS jeome a)l.g..i}

A -¥a o N bt P9 0 lels ¢pgd 0,98 .50'\\““‘1'“”%9
ATY/YIAA) ¢ "’

W

g sl Igp g S ol cblas o gmiils oole a3 i 0, e
i . )

A 0 5 oSS 55l a8 (o gtils (gols (ran =

llie (o 206

VEeeloten Student Scientific Journal of Water, Soil and Air Protection Ion 515 ol i

sjlaitisl | oley | MO/L) asls | o lilinl | Glay | (MO/L) asLs
Yde | yeo.. | COD (mg/L) Voo | €yy | TN (mg/L)
Yoo vy.. | TOC (mg/L) 51 va- | N-NHs" (mg/L)
f. OA- .+ | BODs (mg/L) S y. | Nitrite (mg/L)
Yoo 5-vy | TSS (mg/L) S f. | TP (mg/L)

s O 1 ) o sleds 4 BB b 5lo s Ell (3l a5l 138l a5 )3 cemlin 51 (K3 GPXX l53 5
ol (g5l and JLSs 0,55 (loj e (gl GlaSs Lyl pl o ldl e 5 ol o el o e

SBR e
>l 039 (5 9 Ol 09y0 DDLEB 0L 2 Gog gl Judo 4] s (pl amase (ioled | SBR 95T, St ) s
b 5 (SIgyen aile (o) Glims 0 (et &5 g aphal slaai] B 1S5 slas g Jo e ol (oo (e gl 9551, arhad
23l sl 2 b sl Jole Jold Wi g (nl ol atdls
oo Vb Gl > g 00l S 55 o,ls 1ol jo OB s LS | 00l (55ke 4 SBR ahal gl Seilad £ S
solaz g cat G35 Slel i ailjg) aSte fo B (izmen g Jie SBR (y3500 4y e 9 jluloz (3500 9l o]
o Jiie sl oz ()35 & e 02 5 OIS 35t Jie o2 (6)l0SS 055 4 SBR ()55l il caSe e Ve
38 50 3k i 2 (Bl g Sgas (2 (S SaS a2y o)l el g oS (Sl 5 Ailg; ceSeyie Ve g

—
.. — . e -
et iy - i 4o

,,\ﬂ-’-‘&-i-&-f‘aui<
C o

[VF] SBR Lg:5T, Ssloss (V IS5

3

AY Student Scientific Journal of Water, Soil and Air Protection lgs § S (ol cblis & 9xld cole 4y pld



4y 59700 05lads

A -¥a o N bt P9 0 lels ¢pgd 0,98
AARFAARER

avand Air p
o )
Sao ey,

sn ol o lgp g S Ol Cblis o giils ol 4yl e

7
sy Ol o5 33l ans S p5ils gale o ©
allie Bpdy )b
AAERVEA VAR

Student Scientific Journal of Water, Soil and Air Protection Iyn 516 i

UASB o

g ool bglse Jlad el bg oads o)lg S 51 BB ol 2 5555, Jowe (nl jo awaie LS T, UASB j5i51) Ssled ¥ s
Ssien g5 B0 3l Il o 3 b ASB s 5n 055 s (Seislses sle STy Lo

YU b2 g ol Condd (35w 3)lg laml o OB aeae lis 1) cads (g3le 4 UASB dbal e Soleds ¥V S
S35 5 Seislom ol 5l AL (sla 0a VT gl b dgtie Jiie (35515 5 (20lse —UASB (g pu sl (3500 & (o
SIS e 4 $385 e 9 CAS UASB. i1, e (35 sloil 3l 58 allig) caaSo yio Ve (izman by (a8
O & o 2 9 BB L3gdna 00ld Lot (20lgm alg 4 (SIS G35 5 e il e yia Ve g Sgdine Jiie 2
30 50 5l s 0 (Bb g 00 7)1 s 5l Lol (1 G lljg) canSia e Ve g 0 e sl o

LYY
I [ oA Shdald
.=
o [e]

e
= 7’0?__ salg 8

. ! Jsil £
.00. .o 3
ple o| © .. = dl.‘lﬁ(:)é-‘
3 [
sigpsetual  [le e °l
= ® o

—_—k

[8] UASB 551, Slas (F JSo

CASUASB o

Sy Jled 2 b ol e UASB (55T 5l ool oS )5 st () a0e L 1) CAS UASB g Sl ¥ S
53 3L molsn b olyan il (35 & (sl e STy al3Bl sl s 20 5 e s (] 8L

Sgdao ool S LUASB (451, 5
3,lg lal jo OB amawe lis |y ouls (g5le 4 CAS UASB (oS, — (55lsn —(s5la o il i Soleds A IS0
Jiie CASUASB — (5jl9a — (53l92 508 (5w slo (33500 42 (s 9 jluli (5500 35l (s b 0l y2 5 00l S ()55
Slelaz g Can (35 sl 5 ailis) Sy B fizren ke 20l (S3den ol 51 OSB3 0 lgiome b vt
O & e ) 5 OB gt S ol (5SS ()35 4 (sl90 9 CAS UASB (sl 25T, 5l aily) oo eV

Student Scientific Journal of Water, Soil and Air Protection Iga g S (ol cblis o exiils oole 43 i



4y 59700 05lads
AARTAAREN

e sl Igp g S ol cblas o gmiils oole a3 i

A -¥a o N bt P9 0 lels ¢pgd 0,98

avand Air p
o )
Sao ey,

e . %,
V) N
o B

AT
"

%
sy Ol o5 33l ans S p5ils gale o ©
allie Bpdy )b
AAERVEA VAR

Student Scientific Journal of Water, Soil and Air Protection Iyn 516 i

|
1 N
- . Slale
L —1 s Jo o] o 3 oA Andual
—> X ’ : o O e} o >
e - gooo o*lo o
: . M ‘=
--4°C ' %O o° oO ->
GNERESSEEES ARy .'- ammen mEaEmEsEsnaw --

.\ .G(ﬁ,)‘ So o 00
e (o e

WA O

[15] CAS UASB s Silots (¥ IS5

ASBBR o

Ol 5o el leie UASB oo a8l JolSS b (0 1) pimw ol oo Llis 1) ASBBR (g5, Sooles ¥ IS

Deds oolaiwl Joil § LS o wldan 5l eolanul b ygul mld 5l s
Sl %0 )lg lal jo OB amae plis | oal (g5l 4l ASBBR 551, -(s5ls0 (o antial e Sileds 4 IS0
Sy Jiiie ASBBR 9257, -5 5ls0 (o2 bl (gm0 5lo (350 4y e 9 00 Al Slulaz (550 0y (gws Vbl 2 g 00
9 Sl 350 Sl 1 s ailig) caSe e O eizmen by LelS e iliden o (Sofslsm ol 51D (30 slime U
o ) 5 LA gt Jie o (6l (5 4 55192 s CAS UASB (la 551, 5l ails, cnSio 5o V0 5 slulor
5L s & (Sl g 9gdae (2 S SaS a0l bral g oS (Gl s Al S yie Ve g oad Jaiie sl laa (55 4

=

.ob).i:.a

Ad Student Scientific Journal of Water, Soil and Air Protection Iga g S (ol cblis o exiils oole 43 i



EYPARTT O)Lo.:)

A -¥a o N bt P9 0 lels ¢pgd 0,98
AARFAARER

e sl Igp g S ol cblas o gmiils oole a3 i

e Ol o5 33l ans S p5ils gale o

Al iy Gl

VEee ¥ Student Scientific Journal of Water, Soil and Air Protection Ion 515 ol i

- 2k Audeal wSuald

%
O =QJ"
-
Jdsit S @ 5]
\\
3 o.
O
A A
8 st B
$9949 wihald = Scction AA'

| P

[WI ASBBR 25T, Seslos (F IS

MBR e

gl b oo b e gl ammas Juw 90 b i Jow ol 5o oolaul 090 Lid Lavae slas 1) olid pien Sooled 0 IS
& 9 Silor slayeiST) o eslinul UlE g lax ,e3ST) @ 5ls pae plas gl ild slo g SLlGe 5l (o aile

el (55l98
S Vb by g et P 3l sl o OMSL s (LA ) 00l (g5l 4t MBR i e Slets V- S0
Slyome b ogioe Jiie s5l92 (0 plid— 5len (2 abal v la (P 4 e 098 (oo adgl jlulax 5 0l ]
S o g DS sle o whaw 281 50 690 58U el cnl (Jg il el alid 5 (Sojelse ol 5 LSl NHL
O3 4 MBR (5lea o8 )11, 5l ailis, cuaSe ja Vo slalaz 5 ot (55 sl I 5 allys) oS e Ve (izmen
@la slon 5T, 5 (85 bz Coi g Ol gl alS lp ol Jiie jle oz (35 4 e 5 02 6)INSS
3b s 40 (Bl g gdue 5 SiS aly o)y el g S (sl s il caSeyie Ve Zoledje el oads oslatul

=

.Dé)i:.c

A? Student Scientific Journal of Water, Soil and Air Protection lgs § S (ol cblis & 9xld cole 4y pld



1 RS Lo
RS 09T ) A VA o VFe e ol s o)lod epys 055
YPYVIAa)

e sl Igp g S ol cblas o gmiils oole a3 i

sy Ol o5 33l ans S p5ils gale o

allie Bpdy )b
Ve /e

Student Scientific Journal of Water, Soil and Air Protection Iyn 516 i

bl ) Aaiaa LiE Vs duad
Il A1 {
R t S I b A S
[ X
v B o
s o

DAl MBR 551, Sl (8 S
b azdl ¥

S ooVl Celd ST Y Jouo il (gile Al JLSs Coe 4 Tl ol LSy gllas Lol il Cod ool (B yme e iy
‘_¢‘>~3PW.Q.SUJWMBR 5ASBBR WSOOM Ls)meWa U""MMQL*“J‘)LS)L“’M)‘J‘Dl’gfﬁf
bl el il 5 Sajelsms glaansl,s 5l legan eolitul ol s 45 sl |,

aial sl s S5l a5l Jol> mls ¥ Jooo

MBR [ UASB | ASBBR [ CASUASB | SBR | ., . sl N sl
YA YA- vq. v - vq. €.. ms/d Flow
YA oYARs | vy FYFF | vAQs B8-YY, mg/L TSs
SRR IR E 7 R0 R RN YAVE | VFO- YA-Ff mg/L VSS
),20 1,0 ),20 VO | )50 Y.VE mgO2/L Soluble cBODs
VY- | O%Ye | ofve YYVLE | FAY OA-« mgO2/L cBODs
YY,Y YY,Y YY,Y YYY | ovvy vf.. | mgCOD/L Soluble COD

YYLOY | YAVLAL | YAVA YOfa | YYVY ye... | mgCOD/L CoD

\ ) \ \ \ Yo- mgN/L Ammonia Nitrogen
- < - < ) y . mgN/L Nitrite
- < - < ) v mgN/L Nitrate
Y0 Y0 Y0 ¥.0 ¥.0 YYY,YA mgN/L Soluble TKN

AY Student Scientific Journal of Water, Soil and Air Protection lgs § S (ol cblis & 9xld cole 4y pld



1 RS Lo
AR A VA o VFe e ol s o)lod epys 055 .
YPYVIAa) o

e sl Igp g S ol cblas o gmiils oole a3 i

s\ and Air P"o,
0> e,

sy Ol o5 33l ans S p5ils gale o

llie (o 206

VEee oty Student Scientific Journal of Water, Soil and Air Protection Iyn 515 ol i

Yoy | oavva VAYY Ye0,) YA £ mgN/L TKN
YYY | OAYAY VALQY Yoo,y VYA 1Y mgN/L TN
N oY O5F AFY | SYA A mgP/L Ortho-Phosphate

oY | vAR | vso Yy | rva ¥ mgP/L ™
Y- Y- Y. Y- Y. AT mgC/L | Total Soluble Inorganic Carbon
Ve8| AMVYLE | Al AYYAY | AVYLE TY.. mgC/L TOC
FYNO | FAND | PV £AYF | £V, vo. | mgCaCOs/L Alkalinity
y v y % % As - pH

90 3> 4 Jg axiils COD Bis ,0 095 Cabl g 0 12 adane olis ) Ol eau¥T la (ldl Bi> wopo ¥ 9o
Ayl asar gl Blal glaanld 4 5Ll g ains Gy baowe o lailinl w> jo b peews 3L MBR 3 ASBBR s
3 MBR w32 a4 Jg aaen s 1) NHs™ JlS B> coblB s5lse o sloans!)d 5l oolasul JJo @ o piecns olod
5 S35 sl 5l slital ol LS (Kt S i sl 4 531 o) 5| (Sl @l s Gl S 59,00 Sis

Lol 0¥ lid el 23 LS 50 3lse (o

Mol sla sanYT i s o F Jgox

MBR | UASB | ASBBR | CAS UASB SBR

el

19,99 | FYA- | ArgA VEXD | FYA TSS
Veesre | FYAQ | A0VA FYAF | £ A VSS
A9,Y | 23, | 23AY 23,3Y | 43,aY Soluble cBODs
A9AY | Y- | aa,ep INFYRILIRE cBODs
19,-0 | 29,00 | 29,0 9,0 | 29,0 Soluble COD
AEY | VEYY | av,eA FEO. | YEYY cob
e | a9 | aase 19,5 | a5 Ammonia Nitrogen
AAVE | AAVE | QAT AVE | QAT Soluble TKN
A9Y | £00Y | A0.F) FAVY | £0,0Y TKN
AN | FEAAN | Q0,00 0+.Y% | £5AA ™
FoEY | Fe5Y | vaLs Y45 | ¥4,-7 Ortho-Phosphate
APNY | Y0 ANO AD | Y0 L
s5.¥q | £5.Y9 $5.¥4 ¢5.¥q | ¢s,yq | Total Soluble Inorganic Carbon
ALY | VEFD | A5AA AVSERAAL ToC
VEAE [ VY0. | VEOY VY)Y | VYO Y Alkalinity

Student Scientific Journal of Water, Soil and Air Protection Iga g S (ol cblis o exiils oole 43 i



1 WlS ) Lo .
2 )§TR 0 A -V o N Fee bl g0 o los g3 0,98 (.S.;\\and,\.rp,%
AARFAARER » K2

e sl Igp g S ol cblas o gmiils oole a3 i

A Ol o5 33l ans S p5ils gale o
e 5udy )6
VEe oY)

Student Scientific Journal of Water, Soil and Air Protection Iyn 516 i

s D93 00D 534S ol Lo adde lid Cans ) dasre o lalill b aslae jo 1) e 2 25 Ol Gl ST O oo
sleanld o olad pin jloslaiul o Lol Jdo a5 cudlo by g (Koo b avglio oy 29,5 oaS o 5YL MBR
29 Sl 25 Solee

MBR [ UASB [ ASBBR [ CASUASB | SBR [ , \uteul | (mg/L)asls
Y Ya) Yo CoD
1,20 | V.20 1,20 1,80 1,80 o BOD2o
VY- I f. BODs
Vo f 44,y Voo TOC
£Y,) 59 £V £,y £Y,) V0 Alkalinity
X Voo TSS
) F 5 VSS
YY | YA \§ VYA Voo N
YY | YA VAL¥ VYA Voo TKN
\ \ \ \ \ 5 N-NH4*
0 .Y 0.5f 0.5V £ YA 0 P-POs*

S5 Az g ey ¥

D] e e (3155 3ab a5 Il 50 del s 4 00,0 Y L 5l COD Bds (sl SBR w65k duds aoes
63555 LS 3 5 ouly COD (glgioe o a3l 2alS cpl s 45 53 00l (5155 0o yd 48 wiasns ol COD B o330,
2l U]l ol (lis NHa' (g Bio 50 295 by pis ) cmimod 091 Ll lawgs oad 4185 155 08 wiesns
69959 oL (glgime 1o Sglis led e aS b saalive 35 [WV] ()] 1Ken 5 659,95 b 5Lo 40 CAS UASB s (sl
s daw (] g Bl Gy e o lasbiw] Guo b sa VT i jo YL B 55 UASB o515 1 siteccs Gl 00
21t Y] Ken 5 6 ,lg)s Lawgs oo (8 a0 ptams diind cawlin by 5 05 0aisYl slyls slo OMLSL (gl Laid
5 TSS i ;8 piteamw ol Jilie o Lol cuils cowlio BOD 5 COD Gl cuils wg onds (3,155 a5 job low L 4
o aias gl 51 B gt L Y] L5 5 il Loy o0 3,50 MBR piteces ols )0 09 cans slyls VSS

95 Jgo k> P-PO sla g Bi> 10 55 planws (pl Lol 09y Canb j0 &80 gl ey Lo slas lasbinl 5.l

A4 Student Scientific Journal of Water, Soil and Air Protection lgs § S (ol cblis & 9xld cole 4y pld



1 RS Lo
AR A VA o VFe e ol s o)lod epys 055
YPYVIAa)

e sl Igp g S ol cblas o gmiils oole a3 i

sy Ol o513 (53l an S g5l pale o

allie (Bpdy )b
Ve /e

Student Scientific Journal of Water, Soil and Air Protection Iyn 516 i

b i (2l (9 010 (6 5V0 anje ahal gla by, Koo b awslio 10 sjlse o g s5lse slayesTy LS o olad i
) Gy Jrzes o lslin] b 218 ,LiS slo axly (oS OB abay oUlgy cygill atal 4 jLs pae g Ol B ras uals
0L YL 205l b LB abal gl arwlie b Wil s Gl 10l

ELTSTE = —] ol A aalg) Sladaa o jia SBR o dtheati o

i

ot s 34

SBR pptacnas Silod (¢SS0

UASB s Sl (¥ S

A Student Scientific Journal of Water, Soil and Air Protection lgs § S (ol cblis & 9xld cole 4y pld



14 plS jeome c)l.o..i)

AY -V o VFee Ll (pgo o )lads cpgo 0,50
VFY/V1A9) T ’

I9p g SB (ol cbilin o gmiils oo ay pi

TR/ /7Y Oyt SIS (6509 b eST ot 9amidils sode yol
i Gondy )b
VEe e[

Heree Sl )b

Student Scientific Journal of Water, Soil and Air Protection Ion 515 ol i

i Ao il

e e il A alg iy g3 oy e S S UASB
ﬂ*x»—:\m W

‘ >

T

I Gl

CAS UASB g Seilots (A S5

a9 B CHaBa g el 0B gl R s, ASBBR il il

ASBBR s Silods (4 S

ERTBTI . ol QA Adg) Ll iR gl el SIS o e sl o dolladti i)
e ——ad

MBR s Sl (V¢ IS5

a) Student Scientific Journal of Water, Soil and Air Protection lga g S5 (ol cblis o gxiils sole 43 pis



4y 59700 0jlads
AARTAAREN

A -¥a o N bt P9 0 lels ¢pgd 0,98 (5«\'\\"?“d‘\i"’r0,('
e @,
< A K
LN
o~ ‘.}‘Svy

e sl Igp g S ol cblas o gmiils oole a3 i

/!
TR/ AYY Oy ol 65809 0 oS o gzmiiils code cyocxil
lie 8 pdy él)t‘

VEee oty Student Scientific Journal of Water, Soil and Air Protection

&l -0

[1] C. J. Vorosmarty, P. Green, J. Salisbury, and R. B. Lammers, "Global water resources:
vulnerability from climate change and population growth," science, vol. 289, no. 5477, pp.
284-288, 2000.

[2] R. T. Bruintjes, "A review of cloud seeding experiments to enhance precipitation and some
new prospects,” Bulletin of the American Meteorological Society, vol. 80, no. 5, pp. 805-
820, 1999.

[3] K. Fagerholt and B. Rygh, "Design of sea-borne system for fresh water transport,”
JORBEL-Belgian Journal of Operations Research, Statistics, and Computer Science, vol.
40, no. 3-4, pp. 137-146, 2000.

[4] A. R. Zahedi, S. Labbafi, A. Ghaffarinezhad, and K. Habibi, "Design, construction and
performance of a quintuple renewable hybrid system of
wind/geothermal/biomass/solar/hydro plus fuel cell,” International Journal of Hydrogen
Energy, vol. 46, no. 9, pp. 6206-6224, 2021.

[5] S. Labbafi and A. Zahedi, "The Determination of Optimum Conditions for Biodiesel-based
Microalgae Growth Using Machine Vision," Journal of Machine Vision and Image
Processing, vol. 7, no. 2, pp. 137-148, 2021.

[6] Q. Wang and Z. Yang, "Industrial water pollution, water environment treatment, and health
risks in China," Environmental Pollution, vol. 218, pp. 358-365, 2016.

[7] S. Pollard, G. Fowler, C. Sollars, and R. Perry, "Low-cost adsorbents for waste and
wastewater treatment: a review," Science of the total environment, vol. 116, no. 1-2, pp.
31-52, 1992.

[8] I. Ruiz, M. C. Veiga, P. De Santiago, and R. Blazquez, "Treatment of slaughterhouse
wastewater in a UASB reactor and an anaerobic filter,” Bioresource Technology, vol. 60,
no. 3, pp. 251-258, 1997.

[9] C. E. Caixeta, M. C. Cammarota, and A. M. Xavier, "Slaughterhouse wastewater treatment:
evaluation of a new three-phase separation system in a UASB reactor,” Bioresource
technology, vol. 81, no. 1, pp. 61-69, 2002.

[10] 3 il 7 smns ) and L5 oS kee )" elaa g SBR i o8 HliiS (Mald 4iiai 5o
oald oml ) bl 5" presented at the VYA Jase Gl e Gilea e lea. Available:
https://civilica.com/doc/76711

[11]  Gosos oand o a4l 5 o8 A Ol A adiai # Hla 50 gobiail adas" | 31 je idla o
5 b Azad ) odlind U (5 ) 58 a5 5 )) s8-8 " presented at the 4w s ALl G o S (e e
WAA ol s AE R s Gy dase ek alie uslS Available:
https://civilica.com/doc/973111

[12]  Golsh.cmand Gl (o 2l 8 (I IS oy 1" 4a8iea) ydila ) ASBBR Blald st (535 ) 5 O sins
) sl o€ RIS (53 ) e aallas ) s i a2 )" presented at the e sl o 3bu 5 ol e
VY48 | Sdsoaa. Available: https:/civilica.com/doc/746367

Student Scientific Journal of Water, Soil and Air Protection Iga g S (ol cblis o exiils oole 43 i



4y 59700 0jlads
AARTAAREN

5smee ol 0 lgp g S Ol Cblis o giils ol 4yl >
T 025 o535 559l S (g2 97i1s (sl oz ©

allie Bpdy )b
Ve /e

A -¥a o N bt P9 0 lels ¢pgd 0,98 (g\'\‘"?“d‘\""’ra,b
& . @,
< A K
O\
- ‘:;"\v"f

Student Scientific Journal of Water, Soil and Air Protection Iy 3 ST ol cli

[13] P. Jensen et al., "Anaerobic membrane bioreactors enable high rate treatment of
slaughterhouse wastewater,” Biochemical Engineering Journal, vol. 97, pp. 132-141,
2015.

[14] S. Mace and J. Mata-Alvarez, "Utilization of SBR technology for wastewater treatment:
an overview," Industrial & engineering chemistry research, vol. 41, no. 23, pp. 5539-5553,
2002.

[15] E. Behling et al., "Domestic wastewater treatment using a UASB reactor,”" Bioresource
Technology, vol. 61, no. 3, pp. 239-245, 1997.

[16] T. Alvarino, S. Suarez, J. Lema, and F. Omil, "Understanding the removal mechanisms of
PPCPs and the influence of main technological parameters in anaerobic UASB and aerobic
CAS reactors," Journal of Hazardous materials, vol. 278, pp. 506-513, 2014.

[17] R.R.Siman et al., "Influence of organic loading on an anaerobic sequencing biofilm batch
reactor (ASBBR) as a function of cycle period and wastewater concentration,” Journal of
environmental management, vol. 72, no. 4, pp. 241-247, 2004.

[18] S. Fazal, B. Zhang, Z. Zhong, L. Gao, and X. Chen, "Industrial wastewater treatment by
using MBR (membrane bioreactor) review study," Journal of Environmental Protection,
vol. 6, no. 06, p. 584, 2015.

Student Scientific Journal of Water, Soil and Air Protection Iga g S (ol cblis o exiils oole 43 i



