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8.67.10 ' * 6.66.10 2 1.33.10 " + 4.16.10 7 CI” (mg]l)
3.33E+01 = 2.52E+00 4.17E++01 = 1.15E+00 | NO3 (mg/l)
8.33.00.10 “+ 1.15..10 > | 1.87.10 '+ 1.53.10 2| NO* (mg/l)
1.33.10° + 5.77-10 ° 6.33.10 ° + 1.53.10 ° | Cd*(mg/l)
1.33E+00 + 1.53.107" 2.04 + 4.04.10°~ Cu**(mg/l)
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0.00725** 2.67.107 + 7.56107 = 1.17.107" Cd™*(mg/l)
1.20.1073
0.00434** 1.52E+01 = 2.09E+01 = 4.44.1072 Cu™(mg/l)
1.64.107"
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« (CSHPF, 2006)c (APHA,1998)c (EU,1992)c (WHO, 1993)

.(USEP,2005) s (USEPA,1997)

olaall Cilipal oI (s 3 s bl Cpelal (Ye¥e)) Jglaall e+ CI7 ygls)
D8I Gl el pes el (O lhaall Aallaall 2ays dalladll Js
dallall sluall (WHO,1993) 1 g zsamall 3p0all e a5 dallaall Jd Cliall
ol Slie 4 U e el dad (1 fpale 0.5 = 0.2) il
@skailh (TIT- Goudji) GD16 (Kleb—matt) GD8 (yilaadll i Zalledll
o3 aasis (WHO) J 4y msansddl 0l 5laty sag (i/pale +,90 50 ¢9.47.107")
A8l Gilass ol Aalladl (CaOCly) sl o (e A Wl 32L3)

dalladll anyy OB Glasall sl Glie claugio celil (£) Jsaadl ey
(P V= 8.89.1070%##) &l gsiun julea dedl Sl i lodsal

il s bl gl cpglal (YY) Jelasdl et NOZ™ cfall) LY
S Adanall 8 Aallead) U8 ligell Jasgie el Jad dallaad) J8 olaal) cilisal
Ol sl A il 4 mganall gaall aa a8 4y (41.67 mg/l) CEG1
Ay 2 e wp Liw (WHO) s (50mg/l) 5o ~all capall ol
clie WL (10mMg/l coill sl & clyull (USEPA,1997) 435! Al dlea
Kleb-mattighll dbasall 4 clpll lawgie el Jawd dalladl ey sl
Ly -(WHO,1993)) ey zsansall 25all e aly Jawsiall 135 (34.67mg/l)
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el e (TIT-GoudjicCEG1) ;¥ gohadl laugie oS
(WHO,1993)1 & zsamwall 250all ova sy Laag ( MQ/IF), Y'Y ¥Y, YY)
@ L oo Aadladll e oyl ol Cilie (& il G 3L o (Shms
& A il Apaeally dganll Ssall Haae dalg ) dadlall e bl Clie
Lgp a8 salpll sl of LS Adaadll e cuilly Hseddl piiad auall Capall ol
Okey and ) o3 Lo aa (36 1385 Aysumnll Dsall (1o olginas mnsSsY) 55 a2y
Gllasall sludl cilie Claugie cjelil (£) Jsaall (s .(Albertson,2008
P V=) &l e ubee dedl < DU Zalled) ey Jd DU

.(0.00374**
dallaall J8 il ol e 8 il du gl cipelsl 1 NOp™ il |
Al baall 8 bawgie Jef Jaw Cus (FeYo)) Jolaall DA (e 1S Ll
e zsansall 25aall j5laty 545 (+,YYMQ/l) (TIT-GoudjiKleb—matt ) il
e W (WHO,1993) ¢l ciill Llea 4S5 (0.0-0.10 mgy/))
TIT-Goudji Al idaadl 4 cyjull huge ol Jaud dalladdl any ol
35m05 Ler sasall 2508l (e 3y L Jawgial) 1aag (0.11mg/lsl 1.13.107")
abdiall Cupilly S jalas ) oball Gl og (A ol dans g ) s
il AL Adudl cllall dllaid) Agleally 45l saend) Haiiu) b
0saly laludl) 0S5 Lo ae G Ny caie (oilly dabiaal)l Aglagl cilelial)
& Auhal 50 Ak eyl <5 of Bal LS (Rodier et al, 2006) 5 (Y« +1

clial) AT llaaa B (e Caliy i
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dallaall g O Gllaaall sl cilie Claugio Cipelal (£) Jsaadl (g

(P V=10.00138%*) 4&l) (s5ime jplea dal il sl

asadl€l) o 8 Ll il gl (Fe¥ed) Jsalall e+ Cd™? agpaalsl) 8
) asall b dadled) J8 Gliall augie el Jaud dallad) J8 olall cilisd
ol el ¥ 5S5 1 (0.009 mg/ll 8.67.1077 ) (TIT-Goudj)
oo by il faale 00 S 1 fahagSae 00) il sl (b asaedlll mgena
Jansd dalleall 2y ol clie W L(FAO,1992) ava (U [faale +,) )l
5 3.67.107%) Goudji —TIT 2l ilaadll (et b ageealSll langia el
A pledll Ly el gl aa ady L S5 13 (0.0037 mg/l
Aallaall g Jd O Glasall sluall e Cllaugia Cujelal (£) Jsaadl g
(P V=10.00725%*) 48 gsiun yuleo dadl ST 8GRI dallad) WD)

Aallad) U8 copll sle i 8 Gulaill s il cajelil @ CU™2 (uladl) o
L)y Ap) ilaal 8 langie Jef daws (Fe¥o))dshaadl Pla 00 1S )l
4 e 2a ol slaiy S5 1 (2.12mg)l) (TIT- Goudiji «Kleb-matt
Sobat Leiw (U fpale ¥l i fabasSie Yoo t) ol ol b Calail) A
Doca (G fpale Vo= 0)) @) sl B elaill Ly msandl a50all
G ool hugie el Jasd Aalled) 2xy bl @lie W L(SEPA,2005)
4 sama 2 ol Slan Y S5 s (1.63 mg)fl) Kleb—matt 356l daadl)
Glue A ulaill s gl A cuddl aagg (o sls cpall sl 4 pulaall
G Al (o) ST A 20 A0l Gabad) 038 8 dalladl e oLl
Ot ansn s Gladl) Ao 50l (s JAdasdll gl slaal) aujsi lSus b aadiud
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Verma ) Ul aally ¢ el it caall Jaria g &)l Ll gall A g 1)) s
Jd DA Glasall sluall e cllagie Cielal (£) Jsaall (e .(et al.,2009
A8 ogime  Lulee dedl S DA dalled) DGR Aalled) gy

( Rodier t al, 2006) o3 L ae (i3 1285 .(PV=0.00434%*)

CONCLUSION alsisafl

¢((CEG1) GD7] 4l juall cilasal dalleal) axyy J olaall e o) piinn

Dalee Aol gl €I yls cule [ (TIT de Goudji) GD16 «(Kleb—-matt)GD8
Cupelsl L (8.89.1076 ***) 5l dylee (o agiall (CI7) LN 00 A& (ggiune
Sl e (Cuiuadlly  (Cd™2a5a&IkNOy cyglly  (NO3 el ull)
slall e cilhuwsieS (0.00434%* 0.00725%*.0.00138%*.0.00374**)
AR gt yulee dadl ST AT dalledd) W) dadleall 2xa5 08 N cllanall
alial Gl el e u Al pealiall dalled) Jd cilual) ) o Jas gl
4 goamall asoall I s slad Auhall s3a e el Aallaall ey dag )l
DUV oo dallae (ge dsiall N Al agai I 5805 & 52l oda s (WHO)
LS .(Hypo Chlorique du Calcium) Ju (sbull 3y didac) 48,50 L a8 Al
TIT- «Kleb—matt ) &Gy bl gihaddl (+,YIMG/l) cysill daw 5al) aaf
Allaidll Aglgally Aokl saau) Aadnu) 4 A cyply Gl ) (Goudii
Ll W oLane ol dabiaa) d0les)) cleluall colaligg Al 4yl clla),
G a8 AU llaad) paeady oladl il Cabidal osaenlSl) Cai el
o ol Gl (b Gulaill G il Gyl L Ll zsanall agaally ulad)
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1 (2.12mg/l) (TIT- Goudji Kleb—-matt ) )y 4abl yibaall b lels))
Gl aasag ol olaes ol olia (B Gulaill dail 4 msanne an puall sl S5
L, Al il oda b Asllaall e olul i B Culail A pla) A
Glie W idaad) o3gd sluall ayysi ilud 6 aadiiad ) dguladl) bl JSE Ao
1.63 ) Kleb—matt 1l daadll b (ulaill basgie el Jaud dallad) ey ol
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STUDY OF SOME HEAVY METALS AND
DISSOLVED IONS OF DRINKING WATER IN
MUNICIPALITY OF THE SECOND DISTRICT OF
N'DJAMENA

Gamar M. Gamar® and Mohagir A. Mohager®
1) Department of Life and Earth sciences, Higher Teachers' Training
School of N’Djamena. P.BOX: 460. N’Djamena - Chad. 2) Department
of Chemistry, College of Pure and Applied Sciences, University of
N’Djamena, P.BOX: 1027, N’Djamena -Chad.

ABSTRACT

Water samples were collected before treatment (directly from the
artesian well) the Chadian Water Company (STE): [GD7, GD8. GD16].
The some Heavy metals and Dissolved ions of these samples were
determined in the laboratory of the Ministry of Rural and Urban
Waters, according to the approved standard methods. The results of the
analyzes for various properties were compared with the permissible
values and limits of the WHO, EU, and some health and environmental
bodies and institutions .the reading of the samples before treatment for
the studied elements are the more than in the samples after treatment.
The Water samples before and after treatment for the sites gave a very
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large variation in the confidence level of residual chlorine ion (8.89.10°
***) Wihle | showed (NO3<NO, «Cd*2:Cu*?) respectively (0.00374** «
0.00138**¢0.00725**:0.00434**) the two sites (GD8 and GD16)
recorded heights average chlorine (0.95 mg/l) it exceeds the permissible
limit of WHO. As for nitrate the average of the samples before
treatment for (41.67mg/l) it exceeds the limit of the USEPA for nitrate
in drinking water (10 mg/l). the Water samples before and after
treatment for the three sites of Cadmium ratios it was all within
permissible limits. The heights mean of Copper was recorded in the
drinking water samples before treatment in the two sites (GD7 and
GD8) (2.12 mg /1) it exceeds the permissible limits of the SEPA (0.01
—1.00mg/1).

Keywords: Dissolved ions, Chlorine Nitrate, Nitrite, Copper,
Cadmium, Ndjamena.
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