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Concentration , composition and origin d pcycyclic aromatic hydrocar-

bons in surface water o Xiamen Har bor

TIAN Yun' , ZHENG Tianling' , WANG Xinhong” (1. School of Life Stiences, Xiamen Uriversity , Xiamen 361005 ; 2. B
vironmenta Science Research Certre, Key Lab. of Mar. Emviron. Sii. of M. E Xiamen University, Xiamen 361005)

Abgract :An invegigation on leves of polycydic aromtic hydrocarbons (PAHs) in suface water of Xiamen Harbor has been conducted on
ring, summer and autumn cruises in 2001 and & dx locations. The results showed that the concentration and conpostion o PAHs in the
suface water were variable. The pollution levdls df PAHs in April and October were higher than that in July concentrations of tot. PAHsin
the surface water were mainly dominated by naphthaene (2 rings) in April , acengphthene (3 rings) inJuy and chrysene (4 rings) inthe Oc
tober. The concentrationsdf anthracene and berzo(a) pyrene in surface water was higher than the toxicity guiddines. Theorignof PAH pollu
tion in suface weter of Xiamen Harbor was nogly petrogenic.
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Table 1 oncentration of PAHsin suface water (ng/L) of Xiamen HarHor surrogate
(April , 2001) 1 :
PAHs s 2 S8 % F B
62.5 1954.3 200.0 336.1 218.0 618.3 )
ND 13.9 45.3 59 1.5 6.6 16 PAHs S.pe(x)tol
ND 213 23.1 16.9 17.7 13.7
3.3 120.8 139.7 4.5 13.0 2.7
2.7 138 1.4 1.5 88 159 14
ND 21 17 08 ND 27 PAHs HP 6890 Hus
4.5 1.5 1.0 1.4 1.4 2.6 , HP5973
32 14 09 13 09 17 (MD)
(a ND ND ND ND ND ND '
B ND ND ND ND ND ND :30mx0.25mm x 0. 234 m
(b) 15 16 ND ND 12 1.2 HP-5MS :
(K) 07 09 ND ND 04 06 g0 2 min, 10 /min
(a 10 07 ND ND 08 06 4o 4 Jmin 300
ND ND ND ND 21 38 - _ s
(a,h) NO ND ND ND 17 37 l0omn; : ' 1ni/min ;
(gh) it ND ND ND ND 20 29 :SIM; 130 —
16PAHs 103.4 2141.1 423.0 378.4 260.6 676.9 550 : - HP7683 ,
23 PAHs (%) 89.5 99.7 9.6 9.3 9.1 97.5 2UL :

“ND HP3365



52 24
2 PAHs  (ng/L)(2001 7 )
Table 2 (oncentration of PAHs in surface water (ng/L)of Xiamen Harhor 2
3y, 2001)
2.1 PAHs
PAHs 1 2 8 %4 F %
42 201 75 50 14 20 3
45 48 56 41 28 40 16 PAHs
27.9 383.8 9.1 124.8 105.8 35.4 1 2 3 4 PAHs
10.1 50.2 25.4 24.8 23.3 12.3
42 251 240 7.6 32 136 103.4 —2141. 1 nglL
ND 85 63 30 ND ND 665.4nglL, L :
2.6 4.2 5.0 1.8 2.3 2.8 7 PAHs 00.0 —
28 47 62 20 26 30
0) a3 N ND 108 Np np  Ook2nglk, 242.2 nglL ,
B 20.5 20.6 527 19.7 32.2 17.9 N ,
(b) 48 33 23 25 13 11 10
(k) 56 50 18 33 09 04
(@ 6.7 52 20 27 14 10 PAHs 2417 —
75 56 32 53 47 16 478.8nglL, 318.45 ng/L ,
(a,h) 85 59 33 70 24 21 BE 3
(ghi) 3 37 43 18 42 23 17 3
16PAHs 144.8 551.2 243.0 228.7 186.6 99.0
23 PAHs (% 352 89.4 67.9 740 73.2 67.9 : PAHs
:ND 4 10 7
3 PAHs (ng/L)(2001 10 ) 7
Table 3 Qoncentration of PAHs in suface water (ng/L) df Xiamen Harhor
Oct. , 2001,
( ) , 7 4 10 :
PAHs s 2 8 % %
20.4 386 525 52 383 301 ! PAHSs
13 ND 21 ND ND ND ) PAHs
7.2 183 283 220 134 9.9
51 7.0 17.0 49 4.8 5.0
2.2 PAHs
211 37.2 3.0 217 243 24.4
14 ND 10 31 29 12 : , PAHs
ND ND ND ND ND ND
2.9 142 2.7 7.6 10.6 10.5
(a 46 48 110 39 61 6.1 »
i 60.3 80.2 133.1 72.9 9.4 84.2 .
(b) 6.1 123 217 9.8 122 100 ,
(K) 16 66 116 58 58 54 10  prpe
(a 55 0.6 234 11.2 146 14.2
29.0 40.3 59.5 340 33.0 29.6 16 PAHs
(a,h) 181 29.5 34.0 25.3 22.6 18.7 2 , 3
(ghi) 3t 2.2 350 538 3.7 295 26.7 ( 1— 3)
16PAHs 241.7 333.7 478.8 259.1 312.5 284.9
46 PAHs (%) 68.8 69.7 72.3 78.0 732 T2.1 4
\D PAHs 2 :
(62.5—954.3
ngL). 7 PAHs, Sl , 2—3 PAHs
, PAHs 67.9 % —89. 4 %. 4 , Sl , 3
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Fig.2 The conpostion of PAHs in surface water of Xiamen Harbor
PAHs , PAHs
16 PAHs



24

54
2.3 PAHs
(LMW, 2—4  PAHS) PAHs : :
PAHs PAHs ;
PAHSs (HMW ,5—6  PAHs) PAHs . ,
PAHSs (LMW/HVIW) PAHSs BT LMW/HMW >1, PAHSs
LMW/HMW <1 PAHs
PAHs , e
LMW/HVIW PAHSs (Phe) (An)
, , PAHSs
e, ,Phe/An (>10) PAHs
,Phe/An (<10) PAHs tor, LMW/HVW Phe/An 4.
4 LMW/HVIW 7 4 , st ,
1. 4 PAHs ,
10
LMW/HMW 1,Phe/An 3.0—20.3, 10
PAHs .8 %5 ,PAHs
A ,PAHs ;
$H , PAHs
4 LMW/HMW Phe/An
Table 4 Ratiosdf LMW/HMW and Phe/An
Sl S 3 S 3 3
4 7 10 4 7 10 4 7 10 4 7 10 4 7 10 4 7 10
LMW/HMW 31.3 0.62 0.77 668 10.1 0.53 NC 3.63 0.33 NC 3.11 0.33 31.8 3.13 0.43 51.8 2.82 0.23
Phe/An NC NC 151 6.6 295 NC 6.7 38 3 144 NC 7 NC NC 8.38 5.8 NC 20.3
NC
2.4 PAHs
PAHs ;
[3] )
PAHs , [a]
( 9.

5 (MglL)

Table 5 SHety guiddines o hydrophytic organi ams exposure to PAHSs as proposed by international biology organization

PAHs

4 7 10

0.12 0.01 0.005- 0.05 0.001 0.005  0.003

[a] 0.2 ND 0.007  0.006
[a] 0.1 0.008 0.01- 0.1 0.0005  0.003 _ 0.014
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5
PAHs
4 7 10
[K] 0.1 0. 0004 0.003  0.005
[gni] 0.02 0. 0008 0. 006 0.033
0.5 0.005- 0.5 0. 002 0.003 ND
11.0 1.0 1.0- 10.0 0.600 0.007  0.034
2.0 0.8 4.6 0. 020 0.013 0. 022
ND
3
1) PAHs . 4 10 PAHs
7 ;PAHs 4 2 , 7 3 ,
10 B
2 3 : PAHSs
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