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l-lotroductlol
Pollution is corsideled as

one of the serious Foblets'
which mar a]1d countnes suJler

iorn bccsuse of ils bad efect
on the environmen! health, and

alt the beings be.ause i1

changes ihe rate of grolth
their. It falls into differed
kinds: aii polhition, Lfiet
pollution and lbe chemical

pollutio& which is the result of
sal$ and sulfstes.r'j

The sl[dies on DiYala Fitei
are mtltiplqtl2i{ and tlat is

because of the imporh$ce of
thi6 river and its effect oP the

lives and PeoPle. lis ar.a is

32600 km' and it sPrilgs a.om

the morurtains in west of lran,

aad having caossed to Iraq -
lmn borders. lts Abu Targo
brJ.ch falls into it. then it luns

to\yards we3t so{th crcssilg
Hemreen series to *!e south and

falls inro Tigris south of
Baehdad.

Celbstoff which is ihe mixture

of Fr vic Acid and Humic

substance. {31

These substaaces }ave iouble
bonds, which paiticipate i! $e
changes that take Plaa€ in the '
resultant spectrum of these

substances. Tterefo€, when ihe

light falls on the dissolving

substance, the absorbing Pari

The mosl dangeroils

nollutants in dre rivct ale called

Yellor\ subgtance or GelbstolT

oh"ta *-1 lesearchefi $'ere

concrm€d with this

grbstarce.ltg

2-&gietiCal
Celbstoff is caused bY some

kind of bacteria &aa sauses the

disintegation ol Plants and

animals.lTl fie disitiegralioo
results Padicipate in f.rming
rhe Eulvic Acids; so,ne

chemical reactions of lhe

resulti[r. malcrial are fonn€d

like sa;hatin anil Amino acid

vrlich form the main Part lor
these results. Thes€ rcsults in

return fontt the Fulaic Acids'

which bave Particular *eights

l00OO0 hiehe; than DaIton The

marimum- pollnerizatiot and

mlmercrr.s oirhe reacticm results

r:f sacchaan meterials and

Amino Acids lead to the

formation of H*ric $lbstances

or vellow gutstarte

follo\rs ;ambert-Beer la.rv that

*ales ihe amount of rhe

atsorbing light apFopriale 
"!ilhihe number of ihe absorbmg

pa*icles. This law can te
expressed as

Log(ldrl) = sCL - - - --(l)
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Whe.e
t.,l:iacidefiand

trans:Bitaed ift .nsify,
respectively. C:islhe
ho1.l concenlralion
(not.lial).
L : is the cell thickress (cm).
s : Molar absorpiivit)

(lir.(mol.cm Ir).

So, the reason \.r'hy it is

called yellow substance

Celbstoff is due to dle of high
absorptio[ of this material in
ultra- Viotd my region aDd the
blue .egiofl of thc spectrum.lel
Conceming the molecule of
water, which didn l absorb ir
rcnge of dissolving material
absorption, is polaized 5y the
electiic field action ol the

incidenl Iays that leads to
emissiorr of Ra.rBan spec&um
that fbllow the next law

0R=o*xLo----'(2)

wlerc
D- : is the wave number of
scattered ray.
Ad : is the difference in the
vibratio.level.

The positive and negative

sigr .eprcsents the shit of
Raman specarun to*'ards lhe
short and lortg ,*alelength
fespectively.

3-EIpg$Be!!tal
Many sampies weae lakcn

lrom different regions ofDiyala
Rive. stating fion1 Abtr- Seda,

boder Al-A.l&edea Swa.rnrah

region and Bobrez ending with
rnouth of the .ivei in Tigirs at

Al- Ruslamiah r?gio.. Also, a

$*rple toi Tigris was taken

befote its &eetitrg wi& Diyala
River. Beides, a standard

salDple of tap reater was taken

for comparison and to eheck

how it is good for drinking.
Measurerne{}ts were made in

spectaoflourcPhotrmeter RF_

540 Shim*dzu to measlre
fluorescence apecfum of &e
conlalrinaled Baterials snd

Rama. spectrur ofwater-

+ Rssults ard discnsriotr
As seen in figlrle {l), the

peak of fl*o*scence spectr&i
represenied by (b) Las aelative

intensib/ thal difiers according
to the regions where tlie
ssmples are taken ftom. This
intensity begins 10 incteas€

starting liom Abu- Seds endhg
$ith the esnrary in Al-
Rirstamia.
The increxing of tie intensiry

indicates rhaa the proportion oi
the pollutants increases and this
leads to lhe absorption increase

according to Lambert- beer law.
.As it is shown in t ble (l),

the l'luoresce.ce of Celbstoff
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inrieas* fiorti'tlie irortli'of the
rive! to the south. '

Th; Foportion of these
Eanliials in dre sdnh of fte
firner @l-Rustar{ah) rras very
higt Oeyond the limited
speciruq range). Figue (2)
shows flrat the paoportion of
these oa&rials in TiEris is less
thari it is in Diyala Rir-er
beoause ofnature oftlre regiors
iu lvhich these rive6 run. ]1le
reason behind :le higlr
pollulants in Diyala RiYe! is tlre
dBinage of alrain waler inio the
river especially in Al-
Rustamiah, wbich is considered
a lifeless rggion because oi
&aioing dre water ol ,{1-
Rustamiah station to t{eal ihe
drainage water comi g liom
Baghdad in Tigris whioh drains
ftousands of cubic melers of
the selvag! and indrishial
watets thai are partially ti6ared-
trol

Thereforc, tLe propo.rtion of
these malerials was veiy high in
dlis region (beyord the limited
spechun range). ?he
conceming spectrurn (a), ir
represenls Raman spectum thal
can be measured by
SpectrofllorophotomJler in
wav.elength (399-401) nm.
Which represents the inela$ic
scattering, wlich is called
Ra&an phenoBenon or Slocls
lines toward lhe lods
vavelenghs. Tlis diferenee ia

R-antan spectrum pe€k is
because of vaious high
saithess liom region to other,tel
also there is an rEcrease in
Raman s9€ctsum intensity
because of suspensional
,ratarial Elfch iflcrease iotn
the dorth of the riYer to the
souti as show! in tatle (3).

The specar$n at 1lle
wavelength (350)rr! ttlat is
beyod &e timi&d specEum
&nge is because of ehstic of
Raylie scaJtering and this
spectn,m has a filqrre[cy €qual
to that ofrhe exciled spectft$-
After the excitalion, the
iDle.ule of$aaer retu$s ro th€
same level ih-6t mcved ih it
vithout any absorption ir1 the
spectrum offallitrg Iay.

From tha results, Raanan's
shift A[can be considercd by
using relation (3), lrhich can be
w.itten as

^r=rdf 
a--1I,,, -----8)\;r^ )o)

Where

,1* :represens the xavelenEh

ofexciled sF{:.&m,
Z":represents the wavelenglrl

olRaman spectratln.

The resaits are dl!*a i,
rable (2)
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Oscilator st ength k of O-H
boad Las been considered via
relarior (4)

tfkLD=--l------A\
2tt clM

mH+Mo

Where
M : reafuced mass
c : Light velocity

S{SalEdods
As it is noticed i{ the

re$rlts; ploportion of polluta,ts
Gelbsioff i. Diyala River is
trigher than ir is in Tigds
because of tie natuie of dis
regions through which rivers
rurl. Thercfore, these .ivers,
especially Diyal. Rive., a.e
corsidered Ilot good f.)n
drinking by comparing them
,r'ith a sa$ple of tap water as it
is show! in figule {3). Besides,
the pmportion of sal *as higl
via the change in tle valt e of
Eaman specrdm peak, Ard rhe
technical of
spectroflourophotofteter aad
Raman is easy way to measure
lhe pollution according to ahe
chemical anaiyses.

Becalse the particutar of
*?ter has vibraling ternoiaals

atom), Ramaa specfrum cotld
be mersr[ed by
speclollouropiotom€ler-

Tle change ir por.rization is
large via the large arnplit!.iie of
*!e vibratio{, *lleae the ercrg/
of vitrration p.olortionally
reversas with squ*r€ root oftle
reducer ma-ss accordlag to
relation (3).
The resnlts show the effect of
Raman speetrum on th€
pollutants, *h.re the shift ia
the spectrura peak is caused by
tie high saltiness and lhe
ovedap between the spccftun
of fluorcscence and Raman as
in Al-Rustamiah selple and it
is oue of the pioblerDs of
measu.ing this spedrun.

?he resElls aile
coaiespondettl acco{ding to
titerat re.Irl l?l
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Table(t)r Shows tle valrre of *Ltivc ltrtensif, of tlre pollllaaltl

Raman shit
("*t)

Al-Rustaoiat
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Table(3): Sho s the valne of oia:llator strergah of the chosen
SAmplq,

ri8.(1)r Shows is) Rnnan S,€.l.um ib) nlorcscence Sp€cEm of
celbstofr ofdi$bE:re s$ryle olDi)"la River.

i
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F g.(2): Shot{s (e) Rrnslr S!€ctlln (5) Plua$$ence SPecr.ufl ot
Gdbstof ofTigis River s.s'nple.
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