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Abstract Sediment samples were collected from four selected sites along the Euphrates river near Al-Nassyira city south of Iraq
during summer 2012 to winter 2013. Sixteen PAHSs listed by USEPA as priority pollutants were detected. The total of PAHs ranged
from 0.197 ng/g dry weight in summer at station 1 to 80.006 ng/g dry weight in winter at station 3. The LMW/HMW,
Flouranthene/Pyrene and Phenanthrene/Anthracene ratio indicated that the source of PAHs was pyrogenic. Whereas BaA/(BaA+Chry)
ratio indicated that the source of PAHs was pyrogenic and at least petrognic. The highest value of TOC % was 1.91% at station 3 in
winter while the lowest value was 0.73% at station 1 in summer. The study shows that there is a significant correlation between
TOC% and grain size in the sediment with concentration of PAH. The present study indicates that hydrocarbons exist in the study
area, but its levels are in acceptable range.
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TEVTRRP o — 28 2 3155 1 (PAHS) L S I I MR AL 1 0 T e IFEKAE RGP L, SRUE AN 73 A1 1Y)
AafEE. B 2-6 NMAMZIITIRPAR)E —KAHE Y, EERFET AN TR, Flun,
W, BLURESEL(M.B. et al., 2012), WidE, %, FIF[alee, HAPEAAETRERST, maE, mASRHAE
75 T-L89h 4240 2 < (Azhai et al., 2011; Al-Hejuje et al., 2015). iX $6 4k &4 9 4 £ J& I 7E I B0 (Al-saad,
1995) . B SN [ FEUURRY) Th AL S I R 53 o] AR AL O T HOR IR e i BRI R 25 B, R AT
RS9 N 9 R SIS (Hostetter et al., 1999; Medeiros et al., 2005). AE¥Elia s it #7A IR EAL S ) 2 A 76
BB RIRBE SN AP FE LR (commendatore and esteves, 2004). AZKiEZN, Wiffiias M Tk, /KA EEHEK
A DA A RO K AR AR A, e sl A i X R B S A A& ) 77 AR B 225200 (Zheng and Richardson, 1999;
Commendatore and Esteves, 2004). &4 T-&/& > T, TR, RBEEEII LB —Sg 500 170 FKAER
BeHr b AR 1) B o
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B 7 X 35,

78 X A HETE Al-Nassiryia 17 40 & HLIERI 1 4 ANk 55, 58—k AL T3 7] Al-Nassiryia 7 A H
BN S A R 10 A B, AT RO SR A A (BZIE R) X o B AN S
FHER R K ST R X, 1 25 DU s A7 F- 90 25 Al-Nassiryia 7 2 BRI IX Ik, 526 = sk 10 A5
(K 1),

P 1 wFFEIX I
Figure 1 Study Area

MRSk

7 2012 FEH Z2 5 2013 FEAZ M A] b3 sl s S SERE AR . @it Van Veeen grab SRAE SRR DTIE ) - KL
TEPIREARTE SLIG = R AR TR s P T, SRS TEIDESITBR TR 4t S I add 63 uM WPIR & @ i i 70 i
BB ARTHEE . ¥ 50 mE&L oMy mE TaAEREE T, JHREZR RIEIGE(Goutx and
Saliot, 1980)#2HL, #&)5 BH BN F A A RE ML (GC) M ks, HAP S HERS, LN
1.5 ml/ min. #6028 F01YE 5 28 R ER VR IR RE 43 A 350°C T 320°C o A S B FELE W T R MGG, fe A
TR N ERAE: WIMRIEEE N 60°C, 4 4rBh, TEAIER N 280°C, 30 4rEh, HE N 4°C/ min.

FRYEA RS 2 IR B A MUk TOC B (Ball, 1964).

1 2 TR (L i< 63 mm)E T FUEMRE AR, 78 550°C R IAKE 48 /Nt AR RS Y
ISR AU IR A i B 22 158 TOC . AR4E Folk (1974) 77 VA4 F 0 ARS8 R R A HEAT UL A1
SR EE MM KEFE(JRVY, YO ANRE L) AU 7 23 BB E
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ZRE5vHe

B FEAR M T 16 F USEPA IRIEFH B Z T2, HHEZE(NaP), JE(Ace), JEMi(Any), %(FI), JF
(Phe), E(An), »Hi(Fla), tE(Pyr), ZK[a]#E(BaA), JH(Chr), ZKF[b]7% B (BbF), ZF[K]%¢E (BKF), #
H[a]tb(BaP), EijF[1, 2, 3p-cd]EE(lcdP), —ZE3f[a, h]H(dBA)MIZEIE[g, h, i]HE(BPe), I HARYE & H g
RS B KA T 2 305 I R IR AR R I AR P2 AR AR, A D & ok, DA @R
AR SPTFE AT (Chen, 2001). 75 & Z=id s K 3 (g, h, i)FER T H 5 AK{E(0.001 ng / g), TNAEAZE
O T B B (7.123 ng 1 9)(GR 1, & 2). —SMEZ IR IRIEA L S 2 M BoR B E Z 5. i
FORIN, 223075 I 551 (R R P AR AL 1T BE & BT 4041 )% A Y5 (Meskaoui et al., 2002) Fl3if yii 25 25 SR8 i e
& o 0 IT E R mR AR A ZR(7.123 mg / g)3R1S, TAEE sk T E AR A 0.001 mg / g. XTI RE
SR v IS SR A UOG A  # RN vay IiR 21 v PR A 1) 2 A6 O (Al-Saad, 1987; Al-Hamdi, 1989; and
Al-Timari, 2000). FH AT ab A7 B 1900 b A 36 75 7K Ab 38 e R FE St HE RS 35 /K52, 753k s 3 TSt 5 2
R TR IRE . BT Z 5 R ER S, A2 aE N . E42, a3 mez
R RN AR N 80.006 ng/ g. AEEZ, 1 Sui SR EZRTTET ERRIKKE N 0.197ng/g. %
ZEyk o 3 s TOC% N 1.91%, E 2Rl 1 IERARME N 0.73% (3R 3). H AL 4s SRR 52 2] iAW
TOCWAIZ M IR M E R B EMIEMHKL XA = 081, P < 0.01), XAlAeE T 2 BRIBKIER LS
HHMEHSERE, B0 BT IR AALE /N 531 TOC (Al-Saad, 1983; Zakaria et al., 2002; Maskaoui et
al., 2002). VTR BT HIE VR A I (D RS LA D), HodrfEsh 2 1 A 1IME R(22.4%, 86.4%, 9.3%), TENi A
2 KB H(6.58%, 80.2%, 10.2%), fEum 3 FMEN(5.71%, 77.03%, 17.25% )FHI7EN & 4 {E(2.33%,
26.05%,71.61%)(K 2; K 3; K 4; Kl 5).

R 12013 SEA T Ak A ZIRTT IR SR E
Table 1 Concentration of PAHs compounds in stations during winter 2013

&Y B
Compounds Winter
Sl 1 Sl A 2 Sl 3 WiRd 4
S1 S2 S3 S4
% 0.010 4,046 5.257 0.320
Naphthalene
] Ik 0.040 3.210 4.220 0.260
Indole
& 0.003 2.363 3.010 0.020
Acenaphthylene
eI 0.020 1.350 2.260 0.035
Acanaphthene
£y 0.008 3.327 4.406 0.012
fluorine
E[S 0.028 2.674 3.546 0.036
Phenanthrene
Jis8 0.043 2.093 5.586 0.053
Anthracene
WH 0.043 4,231 4.140 0.350
Fluoronthene
t 0.035 4.301 5.241 0.042
Pyrene
e 0.039 5.563 7.123 0.041
Carbazol
RIf[a] 0.026 3.408 6.083 0.027
Benz (a) anthracene
i 0.007 3.238 4.627 0.042
Chrysene
FR I [b] ¢ 1 0.004 2.298 4547 0.040

B (b) fluoronthene
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Continue Table 1

&Y =S
Compounds Winter
B 3l A 2 w3 ki 4
S1 S2 S3 S4
I [K] < 1 0.031 2.825 3.547 0.033
B (k) fluoronthene
I [a]ik 0.041 3.537 5.773 0.109
Benzo (a) pyrene
BiJF[1, 2, 3-cd]tE 0.003 2.652 3.039 0.110
Indeno (1, 2, 3-cd) pyrene
K HF[a, & 0.010 4,267 4,039 0.160
Dibenzo (a, h) anthracene
HKH(g, h, i)IE 0.002 2.963 3.562 0.006
Benzo (g, h, i) perylene
Bt 0.393 58.346 80.006 1.696
Total
WKE/ 1.229 0.984 0.790 8.333
Fluoranthen / pyren
E[H 0.651 1.278 0.635 0.679
Phen / Ant
ERFRCFTFEIZH G RE-m5 0631 0.485 0.547 0.767
Fa
LMW-PAHs / HMW-PAHSs
B (E+EE) 0.606 0.439 0.612 0.596
An t/ (Ant + Phen)
R I [l B (PR FF[a] i+ ) 0.854 0.522 0.555 0.722
BaA/ (BaA + Chry)
W (W EAEE) 0.551 0.496 0.441 0.893
Fit/ (FIt + py)
Bfigf[1, 2, 3-cd]EB/(BfiFF[1, 2, 3-cd]iE  0.231 0.383 0.429 0.407
+2£3(g, h, i)4E)
InP / (InP + BghiP)
* 2 2012 FH PR T 2 307 R
Table 2 Concentration of PAHSs in sediment in summer 2012
HE FE=
Compounds Summer
Sl 1 Sl £ 2 i3 3l A5 4
S1 S2 S3 S4
% 0.005 2.023 2.629 0.320
Naphthalene
] Ik 0.020 1.605 2.110 0.260
Indole
)i 0.002 1.182 1.505 0.020
Acenaphthylene
JE A 0.010 0.675 1.130 0.035
Acanaphthene
£y 0.004 1.664 2.203 0.012
fluorine
8 0.014 1.337 1.773 0.036
Phenanthrene
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Continue Table 2

&Y =S
Compounds Winter

Wi 1 Ui 2 Wit 3 ki 4

S1 S2 S3 S4
) 0.022 1.047 2.793 0.053
Anthracene
W 0.022 2.116 2.070 0.350
Fluoronthene
4 0.018 2.151 2.621 0.160
Pyrene
H 0.020 2.782 3.562 0.130
Carbazol
I [a] 0.013 1.704 3.042 0.010
Benz (a) anthracene
it 0.004 1.619 2.314 0.018
Chrysene
FKIF[b] 7K B 0.002 1.149 2.274 0.006
B (b) fluoronthene
FRIF[K] 7B 0.016 1.413 1.774 0.018
B (k) fluoronthene
I [a]tE 0.021 1.769 2.887 0.027
Benzo (a) pyrene
BfiFf[1, 2, 3-cd] et 0.002 1.326 1.520 0.175
Indeno (1, 2, 3-cd) pyrene
I [a, h]E 0.005 2.134 2.020 0.021
Dibenzo (a, h) anthracene
Z3F(g, h, )36 0.001 1.482 1.781 0.021
Benzo (g, h, i) perylene
Mt 0.197 29.173 40.003 0.014
Total
P 1.229 0.984 0.790 0.021
Fluoranthen / pyren
el 0.651 1.278 0.635 0.020
Phen / Ant
U RARD TRIZH 7 RE-m5  0.631 0.485 0.547 0.017
T
LMW-PAHs / HMW-PAHSs
B (E+EE) 0.606 0.439 0.612 0.055
An t/ (Ant + Phen)
R FE[a] B (R FH[a] E ) 0.854 0.522 0.555 0.055
BaA/ (BaA + Chry)
PR (KAL) 0.551 0.496 0.441 0.080
Fit/ (FIt + py)
BfiFE[1, 2, 3-cd] EE/(BiFF[L, 2, 3-cd]tE  0.231 0.383 0.429 0.003

+HH(g, h, 1)3E)
InP / (InP + BghiP)

EARE T A, FEE, HUEEMZIR T IR R T o/ 2 R 77 1E- 4 T 10 T2 e Al T OB DU Y
2T RARIERACE G B, U A 1, 2, 3, 4 A FEE P13 EL 8 (0.651, 1.278, 0.635, 0.69)1E 4254y
AR < 10 [P L2 AIFR TR, 1,4 A #RE M 5 EE(L1.229, 8.333) F/EE> 1 AXREFNE, MrERs 2,3
AB111(0.984, 0.790)43 748 A& A 7= S AR, AETE TS /K ACBERE B HEH (R KR . 5 R Z 385 121
HIF A I BB DRBUENG . ENSEE, KRB, FEME, KIFQ@)EELEIF(gh)IEMEZ I B r T &
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Figure 2 The PAHs compounds percentage in sediments Figure 3 Total of PAHSs in stations during winter 2013
samples during the studied periods
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Figure 4 Total of PAHs stations during summer 2012 Figure 5 Percentage of sediment texture in study area
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