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20 mg/L asaialty)
2 mg/L i g ¥}
0.3 mg/L asalyall
2 mg/L 2sad)
0.05 mg/L PRTPRIN
1 mg/L agsll
5 mg/L st
5 mg/L culadl)
0.5 mg/L sl
15 mg/L ssdll
20 mg/L Laad)
0.002 mg/L J il
10 mg/L uabayll
2.5 mg/L a gl
10 mg/L Jaiaial)
0.01 mg/L Gl
0.05 mg/L St gal)
2 mg/L J<ait
1 mg/L Agailal)
10 mg/L ]
2 mg/L PO, clawsdl)
30°C Shall daja
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t sl e g daie Jabe 3 e o5 dbeail) (o dinlall odag
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Lgiadlas (3 kg oluall &gl Js¥) Juall
:(Traitmentprimaira)(@\ﬂ\)@%jgﬂ‘ datlaal) -

T4l G ) Jio 28kl s sl (b iy Bl e alall Jusd

(G s8) Al 308l Aadlaal) Jafpar (3-T) IS
:(Treatment Biologique) (4usili) duaslgall dallaall-cy
Agdal) Ll @Y Cayla e Jaill ALGY dguanl) solall Ao eliadll Lgad
Liglall Ligicanll gall alaialy 5,2y oda sl Cus elogll gag & 13 5(Les microorganisms)
6] (LSSl Jlsell Blaall le 4 adins Jon aslsy dlad)

P dabie Bams sball e dlsjall 38 ol (JSS dAallaal b Alladl) Als el Jid 8

oagland) Zatlaall Jalye: (4-T) <)
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Lgiallea (3 kg obuall gl J¥) Juadl)
: (lagunage) Cilyadly dallaall -2

oS iy lly Blsge s Blsga Oless Agadlall sbiall dallan b Alasiwall Grhll (s2a]

celall o dad) Plaadly 385 Ao Jaall b calid

eill 13a aasi 1)) Leialil acd dawld Glaliey ganloail zlad cllaadl e g ol 138 AaEY
e aae Jeay 5 as 508 Galsal (e 06SE Aanal) Y ¢(shaall (S DES peail) Cillasa
lexivnall sbaall dlane (S ilaiind 48l o ST (alsal 8117

slast) &yl Ldaill Cillane (8 daiial) Lgasds (Al dallas) dadladll o (ol Aspar duleal) fas
S () ol bl e colall (e canilly Jlafl canall 808 il &35 G dladiall
G ladally Za8a daall CH Lowlial) Cagylall b Gy 1ay cdiggll GV Sjeae s
cAlasicall oball leleas Al dyguand) dlgally lislall aubaany dlSs Ao (Dlary

G Adlle an Al alsall ot @l aaa S e LS cdaaglonll dallaalls dlsjall 028 audy
Ay e elad) ey llad ST Aallead) A 05ST yl  elal elas Bae Jslal SIS ((dagll) slall
S eled) daad c@llgall Galsa¥l b o (V) Galsal) b s S ddeal) by slan (931 L)
e cgila pagn Al

Usen 31aS Lagacy cdadiall sleall Laeaill il 4jlie sleal) (o AL il cilaaal) 028 75
OSWl (e Lokl (alga¥) (e dnes g cdagl) e b oS Al A Glags JS daluay sl
s Gsed s g Glgie 4 N 3 e el g A daads

pan yra g oLl ikl ¢ Alsel 52uSY) Jarhts ga Syall 8 de sumgall Liggill YT e Canglly

[1]3kdia slaall dudeail) cilhadd Liggill (alsal 3 5agasal) ae d3)lie saac s <Y oda
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Wgiallas G5y olsal) igls IS Jual
: clill) Undgy o) cipal) olse dallas3

(Traitement Des eaux usées par Les plantes)

) Lebisas sl lslalally) o cdalleall ol bl alasiad o (gshat dolee oo GLAIL dalledll
lglall elginl ol ez hatalgl Jlanl bl (e aed) Lleal) a2iies (A Blaly L350 e JIS0
lghiass o Lo Baley gpiall e o alaialinlan 38 25Lal) dadleall O (e pael) o colially 5l (e
FGl el g o) V) i g Ak Ak Ll e

Aalaall eha) S s Jolal B8y Gpatiun je¥) Jaag 138 bl sai Ao Lulaal) a3 v/

s of i (b ciglally bl Hia o JlaaiY) 2 o aag cdallaall o  SIY

L) Jgaay g2 N @slall Jailuagl) i an o) uglal) M opds daas e 1al8

dia e eldas dilase alsal (8 aall Cipuall sl JLa el o sl 13 ey

AREANELES Lalbiall Caglall 855 A5l 038 e gnal) sl Jagall s e gleils ey Jagrantlieslens
Capeal) sliayg se oL Aabidall culslally dsgunal) algal) 55 A Tady Ll eds Jsa 5$aE (S
Lolctlall Heas PIA (e

;oL dalleal) cillasas A daddical) ddlal) clilil).1-3

slall b (g pndl) gilimel aisa e Ialaiel dpny A gaslae &6 ) Zdlall bbbl aucds
2‘5& @AM\ o..JAJ

:(Submerged)&«hw\ LA I (N |

38 Lagac (Llabla)¥) (gpu eld) la lgia jela Yy elall mlans cin LIS gats ) clilall oy

:[11-10J40E g5 aay ddlall L) (e Ciieall
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lgzallas (3 kg oluall sl S Jual

Cacombacaroliniana (Fanwort),Coratophylunspp  (coontails),Eggeria densa (Brazilian)

:(Emergent) 8, o Balal a2

Al e BB ey el gl zlag 8L dupiadll Lgiliacl ans o) aen 0585 Al i) ey
.[11-10] Typha domingensis <Ly Phragmites australis <uly :ass
:(Floating) sLal) Gh«.u s Z...él.hl\ <tilal) 3
112] st a5 sl mha o duila Lpadll elincl ans 5l paes 05 S cililall ay
:(Free floating)z\.i{..dhi\ dadlal) clilal) @
gl o Bral ()58 o) L sdall s3ay slall e 2 lajsdag sl mhane o (hans bl ay
sl 13 o dbial (page 530 I olSa e Skl Lol sl b dadle ()65 e Lo
Eichhorniacrassipes (Waterhyacinth),Lemnaceac (Duck weed):[11-10]
: :\.\Jﬂi JAN Baiaall gdal) &l Z\,élhl\ <tilal) o
oasnll g B Haia layoda gl Cus Abighll gilw e Ul g5l e 50l il =Y
tleie SN JUal) e Ao [10-11]

Nuphar or Nymphaea, Brassenis, potamogétonnatans
i oaial) Cipal) sl 085 L8 dlarival)l UL (algal ciiiai2-3
[14]obal) dallae 8 Alantione dadaibilay Slac CWALLT o 305 e e Toly

ol adadd) Glyall cld a1V
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L BY) bl Glsall @ld (alsal) v
LSl adad) ol @l alal v
M Agila + @l (Cagall) il Gloall cld alsal) v

toall Akl Glpad) @l clildll alsaf <

Gl b g5 (aw 40-30 claw) LA o Ak o ggiad @lsB ) s palal
B8 2 cJuncusspp «Scirpusspp «Typha spp«<Phragmites australis 2 le gl il )':\ST@:\._‘SS\
slall (3831 ¢ nndll g ladYly (goall CDL gy (Gaclsl aud0-203a2) (Sle dgee sl diida
Pa e lilall Ak reenss Laa bl ehialy L5l o Llad) dadall e Geedliny i) sds e

Afloasly dmshpadly A3l ililaal) (i

ell ) 5 5

A

Al abal) glsall @ld Gllal dalles pags Gu:(5-T) JS&
Ljlae lof dalie lbiw LS Sy and elal) oy Lodie Lald ¢mgadll s ) FWS CW Jac
ARY as IE 2l 13 Jery (Gl Landl) aall Cayall slue pailias gl a1 sl
Gilseany (N) Cams sl A1) -(DBOs) (e (ggunl) ShaasSll aldallg (TSS) dallall ddliall Slgall

[13]5353n (5S5 La Bale (P) _yhensdl) A1) (SIALEY Cpalaall (ya 8308 s Alge ial oY
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lgiallan 3k sbuall sl ds¥) Juaddl
AR k) cad Gljadl @l alild) Galsal <

Bl b Bile g3 Aully el ol GaAN Joll esles alal e Ble Aaal) bl

. Typha angustifolia sTypha latifolia: Jie 531 ¢lsil 51 (Phragmites australis)

by Sl Hsdag Tilugll Gl ae Guadling 53l Jawg alise e ol @800g aadl 42k
cagdl Llady osiall Gpall sbiey datinall gyl Jlail) s dliall @ild dsall Hlalid) o8

11310 80 (1 30 (3o 52 Aida cloce =gl sie sill 12 8 83500

By ekl sdall cld Al cad)

TRV TR
L e A 6 W
il
\

O%AY amallybihen ()it &t . WALHARM A waa
0 6 L R A A anlly Biles x A| Al
| WAl “. |
\vl } BN (b ) 2 '\lli el e
A 1 Al g sl ALANY) ol \| i \",’,‘ e W l
R R TR g e | e
52 || o

';cuu_aa‘o_)ﬁﬂ.b.}
A bl cat glas cllill dallea Gaga:(6-1) Jal)
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L3l ALl el e Bale] tdie elaY) Cpeat Jal (e alaill apen e diide <L - )yl
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ALY el cad Gljadl @)l alildl Galsal <

0585 Lo Baladac ) N eV (e il 50l e oy oumn) (e ik ae e (ggind algalin
Phragmites ) Wil casdll ¢lgd bl g5 2t dley dab e Hle ) o Llall 22l
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sl &) o gl

—— daleall bl g ek

(ABLAY k) cad sy @bl dalles Gasa 1(7-1)Jsal
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- gl
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g dlginae dayd ) bl o da8a Sy digaally diliall dgall A} e S ) dagledly
CeSigeolaall Gl & o nlly el e Adlad) S 3 ASAR pealiad) (e A3) GlId Jady
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sla 8 Blall laladly afhally clug il LyaSillS dapaal) dadall SWESIL Al sl e (2
iyl
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cCayeall slaa sl e Lail) sluall jalian o ddasladl (4

Adlide yalel A Al sball Jlasial (5
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1Aimil) Mga ygd.1
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:Canna indicacsluisk
Cannaceae: alilall

Canna indica:g.d.d\ ay)
gl L)) (LS Ui acy)

gl e ¢ aaglly Lugiall Sl jLENYy Al
L] L slesaniall ¥l (98 Cagin bl

AL TR-RETCN

:Phragmites australis <l

Poaceae: dlilal)

Phragmites australis:g.dd\ o)

NTAyn|

(Hsials i) salle il jLazYg ddul)

:Typha latifoliacului =

Typhaceae: dlilal)

Typha latifolia: salad) au)

BhsY) e sl adLal ac)

T (e (3hlia s b anlssi LAy Al

Typha latifolia<ts :(11-T)Js<d)
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:Juncuseffususabuisk

Juncaceae: ilall

Juncuseffusus: paladl and¥)

i) S adLa) and)

(payd LSH call hgll gl LAYy ddl)
L1]0al Byds Angially ALl 1Kpal ¢l il Wil

:Cyperus papyruseala
Cyperaceae: alilal)
Cyperus papyrus:g.dd\ o)

Sl aLal) au)

Lghacally ddlgi) 4adl) ghlial: LYy i)

Cyperus papyrus<slad :(13-I)Jsad) 1748 )
rAdBal) s 49,3

dus ‘L..Sjaaxj‘ é:ﬂs_'\ﬂ dall, datia cz\:a.cla)y‘ SJM:S{}” C'_\l:ﬁ.u: ‘_Ar_ 1:1)_4'35.'5\ 0da Juxd WS 3,).9;})1\5\
Ll gstiag A ann dlga 1) sl 35531 LSl Jpa

JaSi e laysn elal (e Lol aabied s cdeds glusiall & lfs g5 dalee e Lol canli LS
1okl a3 ¥ (ia Al slgay IBLAIS Lt Jalsa Loasl 4as
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.23-19 «14-8,12¢ 3y 418 )5 daala ¢o)ygi<a
120066 0Y) Glas daalall (653l ecishill 5 il ale ciblade e g s2aul)[2]
(s A8 853 8l el L il (e e Jadki (930S Jlaxiade2017c e 5aS [3]
15 (14 (13 6 acdliys daals col)5i€o dagylal o ymnl) dlenive) sluall dalles
elal. oanall Copuall olie 4385 & e diaie 8 Asall Galall alasiad 202065 s (g5 [3]
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Y Olae aisilly dill aalal) A€ag ¢ nll Cishill sla€ Jd dasia <2014 (55 yall 2aal [7]
150 -135 =
261y 5 ($n Pla Cajlaall 8las s coluall 53sa wisdi 5 dilas <2007 ¢ sale i 253(8]
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tdaaY) Al as)sall
[4]SATIN,M. ;SELMI, B. 1995 : Guide technique de I'assainissement : Evacuation des eaux
usées et pluviales conception et composant des réseaux, épuration des eaux et protection de

I'environnement, exploitation et gestion des systéemes d'assainissement. ISBN 2-281-1152-0,

Edition le moniteur,Paris , pp75-86
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Ll Aol gy sawal) Cipal) obua Al Al cbud Jalas

A Juadl)

Heliconia stricta Huber Behavioron Hybrid Constructed Wetlands JW@all Jalai:(1-11)J g2

Fed with Synthetic Domestic Wastewater [2].

Heliconia stricta Huber Behavior on Hybrid Constructed Wetlands - giall
Fed with Synthetic Domestic Wastewater c
Cristina E. Almeida-Naranjo et al il al)
Multidisciplinary Digital Publishing Institute (MDPI) Al o
2020 )
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Treating the Batik Wastewater [3].
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wastewaters[5].
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twocommon macrophytes over two years in tertiary treatment constructed wetlands[6].
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eaux usées urbaines : cas du roseau [9].
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Improvement in a Tea Estate Catchment: The Pussellawa Case Study[10].
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Sphingobiumyanoikuyae [11].
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Performance of a Constructed Wetland and Pretreatment System Jlaa Jalad :(11—II)d3A+

Receiving Potato Farm Wash Water[12].
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Nutrient Removal [13].
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Multistage Horizontal Subsurface Flow vs Hybrid Constructed JWia Jalad :(13—II)d3A+

Wetlands for the Treatment of Raw Urban Wastewater[14].
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The influence of ovapotranspiration Jlis Jalad :(14-11)J 92>

on wastewater constructed wetland treatment efficiency[15].
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Natural wetlandsas an alternative for treatment of leachate Jl&a Jalad :(15—II)JJA+

fromlandfills[16].
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Free water surface wetlands for wastewater treatment in Sweden — Jl&a Jalal :(16—II)d3A+

nitrogen and phosphorus removal [17].
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latifolia in constructed wetlands treating tannery waste water over

long-termo peration[18].

Evaluation_ of _different substrates to support t_he growth of Slgiall
Typha latifolia in constructed wetlands treating tannery
wastewater over long-term operation
Cristina S.C. Calheiros et al il gl
BIORESOURCE TECHNOLOGY ;u.&d‘ “.\M‘
2008 dad)
=Y el e Ao gl daaatll ¥ anag SIS glol 5 s Ly
Al aall Cayeall sl dadledd mlacdl cans 48Y1 L))
Typhalatifolia(typhaceae) Cagdal) st
LUl Jled b asla 380 sl Cijeal) ol Aallas Aass Ayl dahaia
Jaglal) (liagll (Gl (PH dcageall daya (3 all daja ol gl
DCO, DBOs, DO, TSS, TKN, NOs-N, NHz-N, TP, TCy, Cr, SO4? 9 uibaasS g5l
Gty Sl
dlial)
10 (U3 8)Typha latifolia <l deg )56 CWU Cilasg 3 alasial o
Uc deg)ie e Bangy (aped) il 4 bl
iClangl) sda Crandiial
sl ¢(U3)FiltraliteNR3-8(FNR)«(U1)FiltraliteMR3-8(FMR)
8=4mm (m zshB Slases aass (U2)FG 3 ol g igall
Oneldat g g 17 83l (Uc) s (U1) Bassll Jasnds o dalaal) 4l yhal)
(65 3cmd7) Sl g 0 diuaal)
Capeall olia aladial 5 aulad G5 aag eladlilUs sUp Claasll jet 2
gl L”,,Amj\
Aabiae 4Sg pne Cigyla dla 8 hed 31 saal AalaW) Juis o
Al & el
Jara con e ddlhe st ((611) AL Gilsall el DA
b ol (8562 (pagall () LI el Jolay c18ecmd ity Sy

63




Ll Aol gy sawal) Cipal) obua Al Al cbud Jalas

A Juadl)

L ) Jere (D) e dalatl) A0
a3 (76086) 25U ilsall hedi 23 DA chiaa Lleal) (pe Al 55
-HLR=6cm d
O Lo il ddillae a5 iy (oaall Capall sl 2g 35 Bl
o 4555 428 (ug Lag 399 5 372
Caser (928-761 AU Alaall) Heil 6 A 280G Juads 55 ciias
el Jslay Janad) (D) e dadaiY) 400 2 esj HLR=8cm d”
(826-792 ALV Gilsall) 55l s Pla G
D O)eY ) Ay
O BN Ao sl palaial Hha days (goladia chal o
gl aea A deddi)
40C° (b S ledbaty ilis¥) gg3ie slay Wase EOBN IS Ju
bl 4 adl
e A plaaial PAA e AT dganl) sala) il 5ial pass &
o Bl 0e 10 g o (5T (aeally Al Glalajll e 100ml
e pladial dig.ddbide 5805 e ball sl Capall sl e 50
ohiall el (e daaSy 8RS e (g5 eSaﬂ

die (Gl Bl Slea b lgaaagy diblhe Lhel clalaill D) &
25C° Aadall b 553150
ilSy delu 72 858 da SN o dagiaall Balal) Sliel 4dlje s
- e Gls (3aaal 8IS
:POD waan
Jie die lgaas & Al Tolatifolia (e Hsds Sl JAePOD waad o
Pl Gang il (A sl e ladans 55CWUS 7z )aas
s\l 2yl Jolaas dajlall Aalall Al (e asly aba b @
P oldl (ggina
Aaualill (3hg¥) (e Aajlall duilall el B adad o3 ¢ Judg slSl) il
S A lgadlaiud 21CWUS zyday dade die lgaea 25 Al abilill
c sl i
Ala 3 %435 FMR dlls 8 %37 35S0 Laalsa ol L)) 020 b
FG & %295 FNR

64




Ll Aol gy sawal) Cipal) obua Al Al cbud Jalas

A Juadl)

Capall sl g vie achall Jlaal) aaell dus e SIS el

. gl

o achills BlgY) A Lokl dand) Gldle Ljeas cilull jelay ol
el By 8 s ) bl e J81 CalS il o o a2l
e Al Jibg sl ¢ Lual b 50€ DR (o) Jaadly o
Ay Jaadly clasgl) g Jasdal) e SBI el Typhagghys)
g rdag Jide die Laitie I GaaesY) @3 il
LCalas gl

A1)3) Ao T lattifolia = g9y el Siaal) cplall olS) cjelal ale (<
e sasglls @i jlie e BODs COD ¢ua (e Jagale (<0 el
+aa) anll Bangg de g ) sall

eal e 55 Y caisall 138 8 (Jgaaill G Bhall cilays DA
.BOD5 COD 4l Gua (e CWU

Aol

65




Ll Aol gy sawal) Cipal) obua Al Al cbud Jalas S Jaadl)

Toxicity Abatement of Wastewaters from Tourism Units by Ja Julad :(18-11)J g2
Constructed Wetlands[19].
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wetlands planted withtypha latifolia and phragmites australis[20].
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Abstract:

The aim of this work is to theoretically evaluate the effectiveness and ability of aquatic
plants to purify wastewater, as the study included a comparison and analysis of reference
studies that showed many factors that affect the performance of these lands. Such as
hydraulic properties, temperature, transpiration process, substrates, type and density of
plants in ponds. The best efficiency in removing pollutants at low organic loads, expanded
clay substrates, silt organic substrates, long retention times, and during hot and moderate
seasons. Plants also showed:Typha latifolia, Juncus effusus Phragmites australis, Canna
indica, high ability to coexist and spread in light of fluctuations in organic loads and
feeding interruptions.To sum up, for the construction of systems on a larger scale, the
horizontal subsurface flow system and the hybrid flow system are considered the best
systems in terms of simplicity of design and efficiency of removal, taking into account the
selection of suitable plants with high efficiency and application of the specified

.experimental conditions

Key words: wastewater, aquatic plants, wetlands, pollutants, horizontal flow, hybrid flow



