il a2l s glat




2

Augdll gl
Ryl dagd 15LlL, 1ally




s sl Oy pie
?}la.”l,\f

gl dyaglall 5 50a glas

sl YLl

gt 0,8 1 gundt B f el drbe dost
a3l g (3 WS lns Sl shearSl gud 3 dSlns Sl
8y ¢Sl
(s F
&M‘rﬁ‘} a.«))..h
s daslor







19

27

oll! Arlae QUL [dels 4

4 szt LS M oldl S gly it o e U

General sight: Organic pollution parameters
RRRRARL L of water

RERCTER

ool y (saybadl dotall o(1) oldt drine U

=31 Al

49 St | Al iy
Ton Exchange and Reverse Osmosis
S et Adas 40 dufys 1(2) oldl Adlae UL

75 BNy 28 0 Losbodt ot drtan § R1 0 g S pudaus W 4y ol
Adsorption process
Uy B et e (3) oldl ddles UL

89 e A1 gt 6 3t LS BBy &y il Ayt 1 &y ol
Photocatalytic oxidation process
Sty Bl oldl ddtan 1(d) oLl Etee UMD

105 Dl g @Lﬁm ot DUy & poaad) | dal) 4y gl

Chemical coagulation and flocculation
processes




+

|

125

e Y S 5 Wk (1) LR Sl ) bagt

151

Lostalt WL obe drlae (5 oL dd-les U

éb;&ﬂ! (qd.n:.‘l) ool Dl | dwsludl & et
Electrocoagulation and electroflocculation
PYOCESSes

;‘,411 o.L,.S,ua...m Aty t@..LwJ

Acidic gases & their treatment methods,
_atmosphere oxidant capaclty

W\«-J‘ & il

161

e 5wl :(2) AWt uu,us St
Lgtrlee 31 b g 0y I UiST

Determination of nitrogen oxides in air &
: their treatment methods

JJ)..H;

Study of the Chemistry of soil

Lol &y et

a...;l).:_.: g




»

PN

Pl o oy s adkd pglall RIS SLoST B 3 A sl i ol
g5 dd OO St el Al oz S 2003/2002 o400
gl sLoSH £ 3 At Nl O g il s loa SN

Ne Calli g iy plany sl e Rt b joliag dndl bS5 0 S e
S B P e ad a
o2 A b i 8l 8 gast D e M5y LIS B lae (3 dacl

Sorlird ok Bigins Al Sl 2 O o5 Sty ol

s oglonll p Bogatt S ig) A cadlall gl S Slallss Gy At

el e g e 3 Lt I 5 gy g S Rz e B Beki s
2 b Redorzll 5o N A 5 ) gy aade oo By B2 JST 00295 LS

Jonll Bl 3 oabis] I o om gy g ) 2358 22 IS R G Ay

deles g n Bl LS ol it ag ey Qg_gi [..;Jh t33 dLsY L e

Gl 3 o ks U T Uides ol U )l 1 e 3 Uy U

Geadl S o Slelall ol i dee St cdahy UV ey Ao sl ST
Aelall ) L7 eluo wlles e 1AW Lol ol ¢ 15T and ldilas e

S o Ledhe AT 31 by b ol g 28y Onmtghl JS Lin Llee 015 35

L) Bl sy Boae 342 gl Ly 5 0,55 OF 1 g 1y sl s cndiges

A e Uil J g Wl 5 2l LSl ey ol opp SIS e 3 ;t;ﬁ_u
ol e 4y ks

Lt ol ,all O SO Sl aor g Jaadl 1D Lol oo} L8 (3 30 4l i
Adeall ool Sldsd (3 858 S gger o 4 WU U e ele Al SLudt o paly




saebudl Siai LS cade By g sl JSCadly Lorl oy oSGl 0y dpadall 83U ok 233
M@M@MJ.\J‘ LA;}PGLGMIQW wqjl d.:_va_U

prigiy

10%6 ¢ toadl dorls o ;g5 W1 10% (ot 0 5 | gonil B 4 551 80% : SIEYV! annd



Jo¥t Jugll

alall folles aylylyy (o2 2als Kol

General Sight of Water Treatment Processes
Vue générale sur les Procédées du traitement de I'eau

(Introduction) i—uis .1

a8 3l Aol g oy Bkl pplae e ool ) 4 ol g Aoudan) ol o a8
DS 0 3] S gl 5L 4] (6ol 18 A 3hles 0y 200 SRl (3 3G oL
A aaghali 3 M ) oo 50 Lo AW el i ol o (3 53 g 4

AL Jona? G ol ) 15} B ol gl Calend dassand) AL A e oo s
o sl Lniy g 1 Sl 48 a5 gl o iy 116 g gos 3501 o i
RO PSR PO

Loaf ol [y damiy 0385 ey s M Ml g g e 3Ll 3 el 28l s
5 A 53 ¢y L G35 8 1) s i I LY 2 S s

:(L'eau Usée) (Wastewater) deostadt ollt dd-les S | Jany .2

:(L'adsorpation) (Adsorption) 3 pe¥i . 1.2

radll gondll Jo et 1,1.2
Sl e b e Baslalt oY ddilee (3 daghl 3 Rl (o] Ay o)t oda U
S o 1 te &y W LI B et ) BLEYY 52 Y1 cobdlaed) 2yl
o gl 5 el e (3 oy ALE Oolally 5ISU g e bSO Sy g 1)
(U et e Lo ot Al cade (ST 8 e SO il e ) U Sl
ST ool ping oo Ak bl f (3 Lgaldseral 231804 2k Jall ads st e
i 2S J) BLoYY cadlod) bl Y1 1 Ugtiey s



e 33l 30 Jo et 2,12

it i) st & el Lgasl 2 (,_(:—._‘J'l Qg-‘:.f*-_*,r_.wzjy g 5 B le o0y
e 4l ol oda e ogeall i (38,50 uSTlee Sl (3 lade plisialy eyl

(TS0M/g) 3 oo 5" 75 oo

:(Le Traitement Biologique) (Biological Treatment) & - 4-Wli 2.2

(Activated Shudge) ezl slodd plasiraly Gy guizall il lald Ay gl A dladl 4w
Gl Alin by e oy prf L 13] 2l A Ul sl x (La Fange Activée)
Yyl y i I b 5l SN e tall OF Y] AR 00b Rlis Atz oLl
sdot LS Sty &wmuﬁ;wuuuw pie Wy 4 laalt g 2l oS e
S Yy el i 35 A5 e I pH ) o 310 Bale 38l odn Joa losy Ly

Al o ity Sl gianll god (59 20

Aerobic Biological ) &, i sl i dlall soppanbinl Cnomd 3] &5kl 3t Jall o
el paszas (Anaerobic Biological Treatment) il st 4 phi a4\l y (Treatment
Aokl 3 pgor g Lgidlad oy 253 g0 o e gl Bllai e 1 A

La Coagulation et Ia )y (Coagulation & Flocculation) <l y woudl gt b 3.2
:(Floculation

Aty 04t ((Colloidal Particles) adlell g6l e o () 50 ol e Jiu 30k
i S8 e s ) el s ot it D3 2 b oo s 3 s 2 gl e
St 0 0ih (Lo Taed Ol s ot i A e 56 L T
AL bl y Lo 5B
(Chemical Coagulation) S ol 1ol tpend 3] sl 551 b s
imezst i 35 it gl oda pusizd OF Sy . (Blectro-Coagulationy EC S 4501 el

PPN R PO W (P P PPN EP 0 el o~

:(L'Oxydation Chimique) (Chemical Oxidation) &l S9! 8.8 51 ,b 4.2

Wy OB adey Y ST e 09,80 QUi el ga il ¢ e ) SAWSYE el

0 3o 5SS LS M 355 e my 09SOV T e Wl B gy oAB LS BT

10




r_._mf bt uL,:).S“ Jad ] Camy okl oo s bl (6 e (3 Al il 5.SYI

ol gl
(V) 6.8 0 go8” Bk g1 35U
3.03 (Fluorine) 4
2.80 (Hydroxyl radical) Jes s il i
2.42 (Atomic Oxygen) o, gV
2.07 (Ozone) o,;,4
1.77 (Hydrogen peroxide) gmws 3 U
1.36 (Chlorine) s
1.09 | (Bromine) ¢
0.54 (Iodine) s 5
1 it

o e 6yl IS At M r alonal) oo 3L B S Y1 st
Ll V) 3y andl ol gl S0 ) 5 o el e Sl g Btgne 5SS 0
Lottt ot 1) Tol] Sy ol n 20l 1S J 3 Beols g a2l STt a5t 58
A sf g 6 g SIS A b ST M e SIS B gl AR e B3] A a8
WS 1 A6 s el
e B B SH B S S s

:(Traditional Oxidation Processes) &l 4l S3 du.SY il . 1.4.2

O Y U (R P TR S DB U TR WK B WS O A TEW -2 K WU B SR T
(M3 e Sy ol M sl sunsT )

iU,..«U‘}_Jl ikie g rdjjjs'f ;Wﬂ'r el U}Mf

:(Advanced Oxidation Processes) AOPs Aokl 84Sy oblss 2.4.2

8 ymneS” El oo I (HO') JoS bl gl Wy e Tl S8V SUE p dosns
5 S U el [2 Jgadl] asdy 05550 o G T LS50S Lilatt (H2.8V) sl
coda Aaagsl)

11



puiud! CALS Ry TP
H0; [ 0 5 casts” Fe** + H,0, — Fe** + OH + HO'
0, [ o454 204 + HyOy — 2HO™ + 30,
UV [ oy O3 + H0 + hy — 2HO + O,
UV/H202 H202 ) ZHO'
i T1 1
- Ti0, UV TiOx(h") + HoO + hv—TiO, + HO' +H"
. TiOx(h") + OH + hv—Ti0, + HO’

2 s

el dastalt otht g 48 o2t oMl Mrtlne ST jamy 3
S8 J el Bt dtall sl adtal of (28 gl ol bl UG el pisn

G o o adleall deluall it 3 Lgalinad ek S5, il o A1 3 Al gl ae
gl bl
:(L’aération) (Aeration) i ydl 1.3

8t Py L8 0nd uakaly ) 38T s o101 3 sl Ad 5 ales o
b Sl AN &y puaall 31 pld 250 981 B SYI wmets J] BLSYN

:(La filiration) (Filtration) pee—d 1 2.3

:(Le filtre au sable) (Sand Filter) o)t ps M . 1.2.3
SISl s i gd skl 58T Dl kY e alsall Al ook ) pdst

Byl e 88N Ay g A e LS

:(Le filtre du sédiment) (Sediment Filter) gy}l 4 .2.2 3

:(Les filtres en fibrey (Fiber Filters) :aadli ez U1 0

A lalnn f3 B8 (3 B et 620 B3l § Ol )yl e 0 S

T g R VLS V1L 8 PP WA I - PL VIS WO (PCH P (P PR 11
gl SUS U  Gal ela e dledd

12



:(Les filires en Céramique) (Ceramic Filters) & 41 <tz il @
Slll) s Jpra e s sl it G Rl oo ) 1S e U] 0t
ety o I A Dot N o g 1 8 Bt o 8 ) § g
Of (S8 pimadl S Uy 5251 oo I o Aokl UM o Yy ol 5B
et S bl e STl el sy 1 S e 31 bt W el pasinn
Aol 435 0l 15 ol 0 e Ioue Uamid B3k Lgdgars 23Sl 203 5 olows

Le filtve en Charben ) (Activated Carbon Filter ) L2341 3o Sl nts 0 3.2 3

:(activé

O"’Ji ikl ‘{;ﬂv)-'lr_’Lé.“ (@JM|M1&}&MW§3D&‘EJL§M| Oﬁjg_“
Lé 3 8ol MLl y dodandl Lgols 3345 Bus (ol Bt g ol sl iblee caibl o 403
d}-<_l S WP | o Dﬁﬂ 3y 3l 5zatY Up\)g.—l s .:.)LS}LH U»g:#'i_} Ji bl J.o
o o QSIS Jo )06 S gn g ool

dan U o) By Loty Lol 1008 g ghgpien Loty ol 05 S gk 2t
S Y amind ] Al iy 5Ll &yl LS B 3 b 0,5 el
O sls At Jly palall S0 iy g3l Sy G coer g )

b till 0y Syt oo AW A 3 sl 0 S e JISCST BB st
(sl oy S awﬁwﬂ;\ S0 S

:(Les technologies de désinfection) (Disinfection Technologies) dedl i 3.3

:(La chloration) (Chlorination) 3,531 .1.3.3

235 e iz ) ol gl G ST i) (6 p) 47510y IS LY Wl i Bolos

QUWH@}&NMM L:(;LU dl@%lwébmcsp-wiaﬁjt)qﬂio;‘b

Muig__{myﬂ“@y&,ﬁ;s%iﬁhiumgﬁﬂ‘aﬁwo&fa@

RESVI[P E_,L;QEUJU;.-;.LQ:;,»

:(Ozoniseurs) (Ozone) O35y -1 . 2.3.3

L BloYl LSty Lol Jal gl J58 B sl n (s 88y 045,00 7 56

O350 el 3 5 M e S 04550 W S5 el (3 85 e 0 B pinall 510 5T

SRV ISEET N PRSI JESAIRVIN I Pt SN TP (PSP X 0T g L S I [ P

13



g__nﬁﬁ.nﬂ'l ojﬂ.....g Ojjf)f'lﬁf(-.iﬁj la..él')l'l 15 LﬁL.ﬁLAOAOQJSJL'ﬂ ’C—’MW{AM

Laeal
Les rayons )(Ultraviolet Light) fme—iid! § od dati¥l apn i 3.3.3
:(Ultraviolet

SN ol g s BN 5 3 § g g (UV) s oo i3k oldon 1 oo il
SO PN PR TS It S Uy P PW PREE W PP R S U S RO IR IRV
s 41 2dlSY Wles 0 oS0 55k ol LSt

:(Micro filtration) MF g3 S e 31 4.3.3
p—tre pd (0.1 ~ 10 urn)wcjlﬁaumoasgﬂgj@o,gjﬂacaﬂ_-.,Jt;g
NV P S (R 3 TP U WA I PRV PR O W e L

o2 A (g S

:(Ultrafiltration) UF $\! s 41 . 5.3.3

ooy 3 (0.001 — 0.1 pm)y oy ¢ o5 colabes 13 gﬁﬂf dib e Al gt i il
Sl i) 1) Ll et e om0 56 sl L5 o ot ol LS 13
(éj)l.\j'l cyfbjjl 5..\;—} }Tuﬂjia.n Lﬁ)}.ﬂ"'?\ Joa 2t 54.>) UJ}-AL}J

:(L’unité d’échange ionique) (don exchange unit) 3 )\t Jotdt Shis5 . 4.3

:(L’échange anionique) (Anion exchange) :i3 % J3tdi .1.4.3

Lesn oL bl a1 oty gl el 187 ol ) ALl o))l 4l (o3 ) o il
JemeS g bl gh o) IS5 0 s bt
ot & oy g};&h Jowdi . 2.4.3

:(L’échange cationique, Adoucisseur d'eauw) (Cation exchange, Softener)

el U Jgrts ((oenpadly ol op g s c‘»ﬁ_A.Jlf) Lo gl 3 ) il g\.a.ﬁ G Ry o by

a3l ol o g bl 350 08 U Sty 3 Lgs

+(L'Osmose inversée) (Reverse Osmosis) (Sl bt (5,3

By st U8 (01550 0.0001) jruall 8k ot 5 U o 20 Jeiia)
;'LL'I c.';JL‘n.’lJJ- M ;J:-'o- gz)u:\i'a M'I :\:L«P Jjb- ;Lu CJL:&J" Ji.;.'v’ .ngb)l..f'u ;L«p l:lﬂ..c— C).b‘:.'i

14



ol ‘w‘ Osleld cC}US"I a2 lell ol J*-J: BTRUR® c.")l.','_,lll ‘,Ja_u (5 <8 gsijEYl
bl &y seael LS Ly ceta M awy el

26l Wl U 6.3

:(La distillation) (Distillation) pkid! .1.6.3

U s ol 3 S5 A Lk ) e (it S el O o 0 B
oeedayshilly ol 2t 5 )08 ccobidl any llal Ostald ccstc&}_) sJLaLJt e

:(La précipiation chimie ) (Chemical Precipitation) s« 41.2.6.3

(e 3003 e ey ) A g Ul Jolid ol ) oS 0 Bt s
u__.l.r«i 3 y—midal Ji Mol adn Cﬂy w5 (il c(_,._‘.:.:l._le R R cr}ﬂi
At sl Of g

:(NanoFiltration) NF (s gult pots 41 .3.6.3

S W R bl 5 gy ek ASLE 3 gl WY gty S plonin

sl priznzd Sy ¢ sSal (550 W Larall s Al 2 z(.a;}l b 4,55
I3 sLadl sl sy ¢ J30 bl g S ol o) e 085 QUL ST olalne
G 2B e Ole g BB an 3 Jni - S (85581 il bl o 33l L
s W A28y 2 e

Syl andd y it Ooball e LYY Galoadl coldl & o (8 oo gL e ) BB A8

Lol @J.U

I5



1 s

:(Le filtre de neutralisation) (Neutralizing filter) Jiai 5 01 4.6.3
Ja S o pH e (38Laa 33k ol sl Uy S Sl a e B ol
o o] i\.&}“ll Lila.o

_ :(Soda ash feeder) 15 oall 2bsy ods 5.6.3
el pagetll 28720 uLMJLa,JgM oLli pH asd sl (315 guall sle, SLedd Lis a2

Filtre au sable ) (Green Sand Filter) (a3 Jo J1 ;s o) duS 1 i 41 .6.6.3
ivert

S gl ods J et oo ity S8 gdomy o) 0 HRS 5 jiall cudt @y N,
by a8 b 2D oSG @l i dST S Ll e ol i (K )
gl sy o gy Y o 2200

Le filtre d'alumina ) (Activated Alumina Filtery b2l U g1 ot 0 7.6.3
:(activé

ol g Bprlans S it 0l Rl Bl BTl Al o e 2R s 6 0
s ekl B3l e o S e el 2fetel) L SN 5 Al Bl el g
ekt ot el sl b il Ve S 8L Uas ~C'J'«"‘:'lc“‘-hj

16



d_..nb

dastadt Ul jand 4 oo A1 oLl Sl [3 J g/

Recommended Water Treatments for some common Contaminants

S: Some 3 dy

17




Eop e B e e (Sl bl 1T il ey SO 3l 355 LS (L
L».«.Jl Als oMb e

oreadly Bl ST 55 Lty (95-100%) Ay Lt sl 31,10 ims 25T
Bl g b AE e yp L Sl Bpaadl oAU e sy Gaes Y alee sty
RAWEL

ERPPREN PN 6(¢) ) JUWCINIPSBRER ¢ br =5 0S™Y bl AUt oMbl p
- Cr07% + 1.5 CHz0 (organic) +8H' — 2Cr* +5.5H,0 +1.5C0,

Cr;07% +6Fe®" + 14H" — 20" +6Fe® + TH,0

QU Jelidl 3 by 57 b sy oSV 880 Ll e COD o (ot
1.50; + 1.5CH;0 (organic) — 1.5IL0O + 1.5C0,

ty pial] 31 pal) poman S e S sl 2
Al Splade wly oy L1 of aLall 4, izl 31yl COD o ) 5 Y e Cug
et S 5 o il y deS 5 ST RS S Y aSy s e ST 2all
o gl 83U e 12 JS3 COD il 2 5y Amtill 5 g izt 0 by 5
LJ:COD&;J%MQS.L.S;L& o e 10 e DU gl g g, JSOE oty o S
.Qfsjgutat;io,ﬁﬁﬁ}w;mgf}mu@M&;\Jioﬁq

sl 3 ST 6 puanll 50 S 4
(COT : Carbone Organique Total ) (TOC: Total Organic Carbon)
Sl 0 g SO L2 Tn ez g U0 e 391 040 ST ] o ol 3 TOC 2 g
el Sl Al T e 2 0 ST g U 28 wad e S
mg of ) — TOC aad o pmy olpe o sl 1S, Bole R BB SRPP
(C/L

22




21511 Jagll
Rglaell g slall

Practical Experiments

Les Expérimentes Pratiques Ry

27

49

:.UJ s.\.:#.; dov! )J
Study of the Chemist

of water

. c.;p\:.':.hj @t Jatadt 11y et Brtee U

g.,&,.h

Ton Exchange and Reverse Osmosis

et

L oull &y oeslt

75

S et e Al Lutys 1(2) oldl drlae U
A 25 g1 dastadl ot Atan 3 BB O g SO b
Adsorption process

Ll & et

89

My B ol e (3 oldl Ales U
S R gl 8 51 SN ity &y guanl!

Photocatalytic oxidation process

a_su_\)'n l’fa;".“

105

oy A oLl Alee (4 oldl Arlae U
ALty g‘k«-ﬁ" et Dbl A paaalt

Chemical coagulation and flocculation
processes

a1 &y ot

125

151

dostat Bl sl Wlee 1(B) oLt ddrlee DWW

JU S @ gty gl Dy

Electrocoagulation and electroflocculation

lovaodt Sl 3875 wud (1) gt bt oty
ol gl B 5 el dydsd g \gadelns o

Acidic gases & their treatment methods,

atmosphere oxidant capacity

dwstadt E.:Jn.ﬂ!

daglud! &y presd

23



e S5 Wl 2y il SU it Steg

161 Wrlao it b g <31 doualST) dialeh) &y ot
Determination of nitrogen oxides in air &
their treatment methods

A e s

Study of the Chemistry of soil

Inaldl 4y et

24



CHEMISTRY OF WATER

- LA CHIMIE DE L’EAU

25



26




el ol gl 8 ol

Chemistry of Water
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Datasheet Results for the Physical & Chemical Analysis of a Water Sample
Papier du donné des résultats de I'Analyse Physique et Chimique d'un

¢chantillon d'Eau
Analyst Name: ] et
Sampling Place: Lolae Y 018
Sampling Date: Loty
Physical Analysis Result st RPN WP
Colour o
Turbidity NTU 55
Conductivity uS/Ct a5
pH pH_1
TDS mg/L RS0 ikl oS
Dissolved Oxygen mg/L Joed! o578
Common Analysis Resulf  nadt Mot Lo
Total Hardness (TH) mg/L S & gl
Permanent Hardness mg/L Zathall 5 gLl
Temporary Hardness mg/L 23410 3 ylsh
Total Alkalinity (TA) mg/L. 34500 3,
Residual Chlorine mg/L RN AN
N- as Nitrate mg/L o S ¥
N- as Nitrite mg/L B Sty ey W
N- as Ammonium mg/L et Sy @Y
mg/L (et Jatt Pyt mg/L o A ol Aot 3 41,20
At
F NHy
Ci Li
SOy Na
CO; K
HCO; Ca
NO, Mg
NO; Fe(Il)
PO, Cr (VD)
TR Ty b agiyh
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Conversion of Water Hardness Units
La conversion entre les Unités de Ia dureté de I'Eau

e I B R TR R ] & gt Bt g
WY | A il | Wty Y | American Physical | International | . .
°dH of °e Ppm mval/L mmol/L J
1 grain
CaCQO,
10m 10mg per 28mg Ca0
Ca0 | €aCO; | gallon= | ImgCaCO; | OrS0mg | 100mgCaCO;
I OOOPGII per 14.3mg | per 1000ml | CaCO; per per 1000mt Lgds i
Wat:: 1000ml | CaCO; Water 1000ml Water
Water per Water
1000ml
Water
1
5.6 10.00 7.0 100 2 1 mmol/L
1
2.8 5.00 3.5 50 1 0.5 mval/L
0.056 0.10 0.070 i 0.02 0.01 1 ppm
0.7999 | 1.429 1 14.29 0.285 0.1429 1°e
0.5599 1 0.700 10.00 0.20 0.10 1°f
1 1,786 1.250 17.86 0.357 0.1786 1 °dH
1-3 Jgadt
3 . |
oLl 8 glud Chonar (14 s/
Classification of Water Hardness
La Classification de la dureté de I'Eau
(ppm CaCOy;) &yl il
0% ¢ Douce Soft & o
17 - 60 Légérement Dure | Slightly Hard 3 sledll W1l
60— 120 Modéré Dure Moderately Hard 3 glunill Aoy g20
120 -- 180 Dure Hard ELls
180 oo Jel Trés Dure Very Hard 5 glundll By

1-4 J a1
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WATER TREATMENT PROCESSES

LES PROCESSUS DU TRAITEMENT DE
L’EAU
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Water Treatment Processes (1): lon Exchange & Reverse
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Procédées du traitement de 1'eau (1): Echange ionique &
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] 1 55 3 A i o 58 A |
() Aldrin 0.063 mg/l 0.001 mg/l 98.40%
Aluminum 224.00 mg/1 0.69 mg/l 95.69%%
" Arsenic 0.30 mg/l Less than 0.01 mg/t 96.70%

Bacteria 110,000,000 cfu 2,700 cfu 99.99%
Barium 0.0145 mg/l Less than 0.0010 mg/] 93.10%
Boron 4.86 mg/l 1.41 mg/l 70.98%
Cadmium 0.1252 mg/l Less than 0.0040 mg/l 96.81%
Calcium 1,321.00 mg/l 21.40 mgA 98.40%

(=) Chlorieviphos 5.87 mg/1 0.03 mg/l 99.50%
Chromium 139.00 mg/l Less than 0.10 mg/l 99.92%
Cobalt 0.1238 mg/L 0.0214 mgt 82.71%
Copper 0.7984 mg/l Less than 0.0020 mg/l 99.75%

(o) Cypermethrin 1.30 mg/l 0.07 mg/l 94.60%
(49 DDT 0.261 mg/l 0.002 mg/l 99.20%
(49 Diazinon 34.00 mg/l 021 mg/t 99.40%
(x5 E coli More than 2,419.2 mpn 0.0 mpn 99.99%
Fluoride 1.1 mg/ 0.415 mgfl 62.27%
~Iron 6834 mg/l 0.1939 mg/] 99.72%

Lead 0.3497 mg/l Tess than 0.0250 mg/l 92.85%
4=y Lindane 0.143 mg/l 0.001 mg/i 99.30%
Magnesium 13.15 mg/l 0.0444 mg/1 99.66%
Manganese 1.061 mg/l 0.0184 mg/l 98.27%

Mercury 1.15 mg/l Less than 0.03 mg/l 97.39%
Molybdenum 0.18 mg/l .04 mg/l 80.60%
Nickel 183 mg/l 0.07 mgll 99.96%
Nitrate 11.7 mg/l 2.6 mg/l ; 77.7_8%
Nitrite 21 mg/l 12 mg/l 42.86%
Nitrogen TKN 1,118.88 mg/ 59.08 mg/l - 94.72%
Petroleum 72.5 mg/1 Less than 0.2 mg/l 99.72%
Hydrocarbons
Phosphate 28 mg/l 0.2 mg/l 99.28%
Plutonium-239 29.85 pCi/L. 0.29 pCi/L 99.00%
Potassium 200 mg/l 110 mg/l 45.00%
) Proptamphos 20.87 mg/l 0.36 mg/l 99.60%
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Radivm 1093.0 pCi/L 0.1 pCi/L. 99.99%
Selenium 68 mg/! 38 mg/! 44.00%
Silicon 21.07 mg/l 0.10 mg/! 99.50%
Sodium 8,690 mg/l 5,770 mg/l 33.60%
Sulfate 104 mg/l 68 mg/l 34.61%
Tin 0.213 mg/1 Less than 0.0200 mg/1 90.61%
(45 Total Coliform | Greater than 2,419.2 mpn 0.0 mpn 99.99%
Uranium 10,8 mg/1 0.1 mg/ 99.07%
Vaundium 0.2621 mg/l Less than 0.0020 mg/l 99.24%
Zing 221.00 mg/!1 0.14 mg/l 99.50%
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Effect of anodic material on the treatment of effluent tannery
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4  Caand Mg 464 0.0 27.0 810 750
5  Sulfate 2135 0.0 0.0 227 220
6  Sulfide 167 - - 945 940
7 Chromium 44.5 - - 99.0 N.A.
8 Chlorideion 1850 NA. 160 154 135

bl B 46mA/em”,
it 50 ) : 300s,
pH of the effluent: 8.5
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