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PRFRVIRIX (6.2 X 10° km®) ., Jb#& #7 F 4 W% K
I IR o] 7 2% 7 2 IR B 2 3 52 Kt B R 400 I 1
KAV A . Zhang 555 [ BF 58 R W8 h KR
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2.1 HRABYERNRESESE

Je B URRAE AR B24-3 SRR T 2011 4F 6 H 1Y [
FARPB A & TN W fE BN
38°9'27. 72'N,122°29'0. 24"ECJ& 1), JH1 4 4k 3k 385 A 4R
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Fig. 1 Site information of B24-3
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TR PRI S g 25 AT I T PR TR AR TRt A A b i
FEBTTERGCo P 43 B A 400 ng [a] 4 A5 AR (25 —
ds i —dio AE— dio B — dip FTAE — di) FHE AL
CFBRAFE S A B » 5 S 1) 30 A im AL 150 mLL —
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FHIE CBEE T R St e 4 %2 1 mL, b AR /A Ak
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(BbF) . # 3: [k %% B (BKF) . % 3 [a ] 1 (BaP) . & I
[1,2,3—cd] g (IP), - # Ff [ ah | B (DBA) Fl 7 Jf:
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BRI A WAL . 1BAL AL BRAE 60 CKIE kAT,
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3.2 HHEBM4-3HBCHEIERTUBED

B24-3 ¥ BC & & py 2 [m) 22 fk i H an &l 3 fr
Ao MIE 3 AT LA L BC & & A2 LB 0. 560~
1. 32 mg/g. B MR I R FZ M I, BC &
A bR AR AL R AT L3 3 B (1) 1980s Z A
BC & i B A R 15 R 22, 8 A4 Bl 43 3] Ry 0. 560 ~
0.910 mg/g. (2)1980s #Ji —1990s F I, BC & iR
BRI & 35 30 B AN AR 1Y B KB 2 1980s Z i & i
2 5L . XL BC & & B 28 Dy 0. 780
~1.32 mg/g, (3)1990s AR —21 4%, BC &
IR TR BT E Y 1. 20~1. 29 mg/g. 5 HAt
M XA EE L b 8 9O 5 IX A BC & i 5 R b e
VRS AT R O T (H TR
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FERY BRI, A 611 ng/g., X ECHHIHN PAHs & &1
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Tab.1 Comparison of PAHs concentrations in different seas and lakes

PAHs &4t /ng. g !

WA X 45 EE BTN
R JEE 1 HH

b 3 1 R U T X 207~618(16) 302. 8 A
Je g v 39.8~413.5(17) 126.9 [3]
o 60. 3~365. 0(13) 228. 8 [23]
TR TS 714~4870(16) - [24]
N 72.5~805. 3(16) — [25]
GNP 27~132(16) — [5]
P 370~3 800(13) 1.376.2 [7]
fiEaEIN 774.8~255 371.9(16) 27 074.1 [21]
T IS 138~498(25) 286 [20]
FAT ¥ P4 e 59~30(16) — 2]
Guaratuba &5 1.5~3 130(14) 495 [9]
Todos Santos ¥4 7.6~813(16) 96 [22]

1 x FoRNRZUORY R 2. 155 PR 36T 2 %0 PAHSs: 3. —FoREdli R 3845

3.3 B3 HEMEREIER
3.3.1 1920s 4E % 2 /i

4 PAHs 7 F & 19 K/N o] % PAHs 43 R
LMW (243 )P il HMW (4+546 3, LMW
PAHs E2R [ T AW 5 5 R0 A XA TR AR e
SRR A RS2 . HMW PAHs £ % 0k A 8okt
14 R TR R RS = 0 s A 4G Tl T EL T R BRI b L B Bl
R R ORI B R HE Y. A LMW il HMW
PAHs % &7 8 PAHs & 5 (19 F AR AT 45 7% 3k 5 1 J8
ARSI R 00 . 18 4 BoR T ASTR B s s
LMW H1 HMW PAHs i i o 592846 15 100

1927 472 1 [ — B AL F o1 5 R b o) 3 g A
23 B4 A R/ Z RS fE X — B 32 3] T
4T H . PAHs #1 BC [ & 76X —FHHAS (LA K H
b T AR BB (R 2.1 3) . MBI 4 g B, 20 (42
20 4EAL 2 B, LMW PAHs & 5 HMW PAHs &
FHZEAN K, 8 MR /DN (AVE [y = 49. 7% s AVE e =
50.0%0) . 1 X — 25 F 1 IR AT RE 2 T BIF 9Y IX
R TR V5 Y R A T A R
M. MR4r T HRE PAHs AEEGE 1 I B 2 158 4 i i 7
HZE Ty e G AR AL 4 TR AR B A R Bk &
P AR — I A ¥ e R S A AR ) 5 A 1K
RS o
3.3.2  1920s—1980s i

1920s—1980s W13 , PAHs & 1 T 46 H I3 K A
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Fig.4 LMW and HMW PAHs accounts for total PAHs

e, M BC 35 1 1927 48 2 J5 WA 1Y R AH S £/
FFEEE . 19311936 45 ] H [ Tolb A3 1< 5k 4 ik 3]
9. 30 %0 At ¥ A JA B R A T N 1 AR B T K
T B 4T kR PAHSs i 7E 1930s 35 5
TIX B 5 — W (351 ng/g). Guo % ff
F ARG PAHs TR IE 5% & BLAE 1900 — 1930 4F i), &
PAHs ¥ JE M 69.0 ng/g FhimF] 78.0 ng/g, 7F 1920s
KB R, 1949 4ETF 4R v E 250K 1 18 KA 4
i, 2 & 8. PAHs & &= 78 1950s i 5 15 3
T ZIRIE(E (377 ng/@) . Fifif5 1966 —1976 4F 2 i
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(A SCAL TR iy 7 %o 3R B 1) 28 0% & R S — kAT .
PAHs &t )\ 410 ng/g T REF] 294 ng/g. A 4
HRl DU AE 1931 4E 4247 HMW PAHs 11 H 5 B
BIMGEF] 68.85%0) . X5 L4 E) [ Tilkfk
RIBEAEY R FR, B ELTE 1920 — 1980 4 Z [A]
LMW PAHs 5 HMW PAHs fif i b & 45 1920 4F 2
AIAR 22 K K. 0% A4 748 16 CAVE w H B I 0.5%,
AVE yuw FEEE B FF 0.8%0) . 26 B 3k — A 3 i) A e it
PR TH AR R B (B A IR A 8 1] = MR MR e e 2
e o 3X — B AR AR ) 3 B ) I oA 2 S [
s e [ A X — S 8 e Tl o i N A TR B KR e
Wy BL. oh AR B 5T 3 I RS FE L SR 3 DA SRR e e
A1) BC i HE B F 43 3 o (1045 £0.62) g/kg,
(1.024+0.69) g/kg Fl1(0. 006 +0.002) g/kg, 44 i
P ) BC B HE R 5 29 S SR HE T 150 4% L T AR
B K 7 A= i PAHSs By HE IR - (253 £ 170)
mg/ kgt A= ¥ 77 A 9 PAHSs B9 HERC R § (12,7 +
7.0) mg/kg I RAT & H 20 %, #F 1920s—1980s, BC
)& A 1R PAHs IRFEE KM 4k 2L R F-fa e . &
BUEh BC K2k A T AW B BB 3X — I 15 4
AR B BC E 5 3 AR X AL
3.3.3  1980s ¥ —1990s A

1980s #IHAZ] 1990s A HH,PAHs F1 BC ) & & i
AL AE 1996 4 35 B AN H AR 0 B K AH . 4 90
611 ng/g Ml 1. 32 mg/g. 1978 4E 2 )5 . & MU Tk
FTEAT AL BT JR 0 A S R B RN LD AR I T i ol Ak
SRR AW m . FRE H 1980s JFAG . RE VRN
FEEL BRI N . 7E 1996 4F B 3A e KA (LK 5) . 5
PAHs #1 BC 1% &2k —B., H i, o] DUE R
X B PAHs Al BC & & s 3 K (47035 4 317
ng/g Fl 0. 740 mg/g) 3% 5 Ji] 11 DX $uf oy 3 1) 4k 2 22
TF R A K i) K BRI FE A &, Guo S5 L IE 1
KALE AR PAHs ¥ B2 1980s JF Iy il 3 i, 76
1990s AR HIR B K. ME 4 ATRLE X — B B
14 E 5 TH B AR AR 68 1] 2 1 AR 6 5 78 CAVE panw 15
66. 6% s AVE uw i 33. 4%0) . BE R I FE Y 285 700 by, A B
— A I 2 W BRI AR R LU S R0 i R 32 B B
1990s FFId v B AL & et 2 5 4k o Tl Ak & T4k
2x. P AR CRRERD A 3D 1 R & il Y aX — i)
1 PAHs #1 BC & 5t K0 P2 B i B 2 .
3.3.4  1990s AR HI—21 4w

1996 4EZ J5 .PAHs F1 BC & & JF 46 th 9L F &
F 53 TR 202 ng/g 0. 180 mg/g) ., X—EH#HE

Liu 255 (050 45 S SEACHA ) L 12 BF 9% Kk B0 o g R AR
) PAHs & 78 1978 42 J5 iV # n , (H7E 1995 4
LA FFEU T M. PAHs il BC % & 9~ B 0l fig =
1990s ) 4> [ T 4 SEA T RE VR SO A 06 o 5 TR JRE 4 W
Bl AR IR AR S L K BH BE L RUBE A% RERITE AT
REIR” 138 A5 T & AR T 38 B PAHSs Fi1 BC 9 98l HE
EE TR AE . Lin 25 898 48 A6 KAk s K %
PAHs (TR0 S I & B 2 34 05 IR 7E 1990s H 1T
U B R 1 A A 30k LA Y S5 35 B TR AE X I — Ik
REEZHT ML ER LR S A BRI LR, HE 2
A LUE Y PAHs & 878 2011 4E B U K 3, X —
A ATRE S 2011 4F 6 J] fy vpifah FH & A ™ o ik U A
Ko AHHF R — A58 S PAHS (198 2 4 i S 4R
AR IR IR 75 EE i — 25T
3.4 PAHs 71 BC BB X 145

FIFH SPSS 16. 0 #4118 B24-3 #:#£ H PAHs
F1 BC 43 B 6] BE (1920 4F 22 {if. 1920 — 1980 4F ., 1980
AEZJG) [ Spearman FHCPENE AL . 455 WoR 1920 4F
ZHi PAHs 5 BC [ Ml 36 &% r= —0.25 (P>
0.05,n=45) , 3 JC b & AH G . X T 1920 — 1980
fEZ ] PAHs Fil BC #E47 A et 0 #r . 18 H r=
0.06(P>>0.05,n=11,n="5) Wi % J& i 3 M H %,
1980 4£2 5, PAHs 5 BC &8 MA X EZ B r=0.90
(P<C0.05,n="5), @ F A K, Muri B 5T 385 1)
vk BC 5 PAHs 956 & I & B & A 1R 47
MR G (7 =0. 91) , Kang 251 BIF 9% v [E 11 4 1 35
PAHs 5 BC #y #f 56 ¥, & B # WA 35 A0 6k,
VAR 2 2 PAHs Hi1 BC Sk 5 5 [7] 38 1
ASCHFFE PAHs 5 BC ML RS 3. 3 g
PAHs Il BC R IEAHFF & . 4R 1920 4 2Z {f PAHs
5 BC#RR B TAY BTARE B th T B B A% o 72
o PAHSs (A F2E 1P . 38 X S B ] Be i PAHs 5
BC ByAREPESS ., 1920 — 1980 4F 2 [i] PAHs = %3k
B FHREA AR BC >k B T A9 iR ke P A 2
A FEM: . T 1980 42 J5 ) PAHs F1 BC #8k A F
AR R B » D B AR A7 AR OGP . X T 1980
HEZJE 1 BC & 28 PAHs O 5GP 43 B 3 3, BC
B HMW PAHs 6 & F MM L r=0.7(P>
0.05,n="5) , #1 50 FF PAHs G 2 & B A r=1
(P<<0.01,n="5), — 1 & @3 (4 3L FD) Z 0
fe FEOR B T4 R be i B OO0 HUE b A BB R
BV H L BC 5 U3 PAHSs # 5 25 # A1 56 Mt ]
ik BC 5 PAHs 1 1980 4 Z J5 4Rk B T A1 AR
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Fig. 5 The relationship between PAHs concentration and BC concentration and the total energy consumption
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5) . T X Pl 22 S S5 N 2 PAHSs KRB 1L
R K& (1920 4F Z A1) . PAHs 3k H T8 A9 84
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Sedimentary records of PAHs and BC from mud area of the central
northern Yellow Sea,China

Cui Min'"?,Chen Yingjun' ,Fang Yin'"?,Lin Tian’, Tian Chongguo' ,Pan Xiaohui', Tang Jianhui'

(1. Shandong Provincial Key Laboratory of Coastal Environmental , Processes Key Laboratory of Coastal Environmental Processes
and Ecological Remediation ,Yantai Institute of Coastal Zone Research Chinese Academy of Science ,Yantai 264003 ,China;2. Univer-
sity of Chinese Academy of Sciences, Beijing 100049, China; 3. State Key Laboratory of Environmental Geochemistry , Institute of
Geochemistry Chinese Academy of Sciences ,Guiyang 550002 ,China)

Abstract ; Concentrations and sources of polycyclic aromatic hydrocarbons (PAHs) and black carbon (BC) were in-
vestigated based on a sediment core collected in the mud area of the central northern Yellow Sea. Results showed
that; (1) The concentration of PAHs were in the value of 207 to 611 ng/g.and the values for BC were 0. 560 to
1. 32 mg/g. (2) The comparison of low-molecular-weighted(LMW) and high-molecular-weighed (HMW) PAHs
indicated that biomass burning with relatively low temperature was their main source prior to 1980s,and shifted to
{ossil fuels with higher combustion temperature after 1980s. (3) Before 1920s.the concentration of PAHs and BC
remained in stable and lower levels. In 1920s—1980s, PAHs concentrations began to increase which could be large-
ly contributed to the rapid industrialization and coal usage in adjacent areas. After 1980s, the increase of energy
consumption and vehicle population account for the continued increase of PAHs and BC concentrations, which
reached to their maximum values about 1996, But the use of clean energy made them decreased since 1990s. (4)
Before 1920s and 1920s—1980s, there are no correlation between PAHs and BC (+r=—0. 25,P>>0. 05,n=34; r=
0.06,P>0.06,7=11). After 1980, there is a strong association of PAHs and BC (+=0. 90,P=0. 04,n=5).
Key words: PAHs; BC; sedimentary record; northern Yellow Sea



