A 3 b &

$51% F48 2006£E2A4

it X
( 266003; 257015;
. E-mail: guozgg@ouc.edu.cn)
I (GCIMS) / (GC/IRMS), 2002
(C29 C31) (C21~C23) . CZQ
30.3%0 ~  31.9%o, 30.5%o; 31.1%0 ~  31.5%o, 31.3%o. Cs;
31.1%0 ~ 33.0%o, 31.4%o; 31.3%0 ~ 32.6%o,
31.7%o. ,
83.3% C; , Cs
80.0%, , Cs
Cs
M 3 L 3
’ 2~8 : 813C C3 C4
’ 3~5 ’ -
Bl [22~24]
[El.
3,11, 12 ’
, 1,2,12 17 25,26 , 19,25 [25]
[ﬁ&l_ [27]
[14.20.21] ( 35°35~37°09'N,
[19.20.22.23] 119°30'~121°00°E)(  1).
Cg C4 ] C3 1 ’
, C4 , C; C, . 2002 3
[22-24] Cs 20~22 , 4 79 ,
sC —13%0(—9%0 ~ —16%0), C;  &C ,3 20
—27%0(—22%0 ~ —33%0)[22-24], , API 398,4 8 APl 500,
. , API 40~100 ,
[22=24], 120(www.gingdao.org.cn). 3 20~22
436
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< wo1% a4 2006628 44 F b &K

70° 75°  80°  85°  90°  95° 100° 105° 110° 1§5° 120° 125° 130° 135°F

N
S
=+ R
40°}
35°
30°}
25°t
G b
300.
1
, 2mL )
10.09 mg - m~,
54 28, 10 1.2
, 0.731 mg - m=,
2002 ' .
2001 11 2002 3 (N-Ca0D2)
' 100 mL 3, 15 min.
, (Buchi RE 111) 2 3mL
500 pL 14%
1 .
GC-MS
11 , Hewlett-Packard 5971 A
: (MSD) HP5890 . MSD ,
70 m, 500 m. 70 V, 40~500 amu. 30m
(TSP) (Sibata HV-1000F, ), HP-5MS , 0.25 mm, 0.25 um,
1000 L/min, 24 h. , 70 2 min, 6 /min
(Whatman QM-A 20.3<25.4 cm ) 290 290 20 min.
) 500 5h

250 mL [ 1 '
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, 364.1ng - m>, 251.4ng -m2,
(C16 ClS) 3 y
1.3 =2
, I (3:2) ' -2
. C18~CZG ]
[30] HP5890 /VG PRISM / '
14,21]. C “‘C
(GC/IRMS) S '
_ _ 7w 1420211 5002 C15~Cas
DB-5 MS (60 m>=<0.25 mm>0.25 pum); '
315 1 mL/min; 2:1; ’ Cas ’ Car~Cas
: 80 , 1 min, 3.5 /min ’
260 2.5 /min 315 16 min. !
14, 20
ISOCHM : / 325 , :
850 -100 . PRISM 16
2><107! Pa, "
9107 Pa, 400 pA, 42527V, i A
2.89555A. 5400 s, 2 i
s
4~6. P JLEmh m\
0.3%o. s = o |
N/ .
’ 1.
4
2.1 [}
L/ ¥
2 (/_j a
-
! 2. Ofoﬁaﬂm*n\%f‘:%@?;“m*
), (C14~Cge) —e— AT, -m—35208, —a— 4578, ~0—4588
210.7~502.4 ng - m™ 2 2002
1 ( ng - m3)
C14 C36 Cmaxb) ° C27~C33 Cmax
2001-11-169 354.9 Cas 19.2 68.1 Cao
2001-11-17 335.0 Coz 22.1 74.0 Cog
2001-12-15 376.5 Co 11.3 425 Cy7
2001-01-09 308.1 Cos 20.1 61.9 Cog
2002-01-10 311.0 Cos 27.7 86.1 Cog
2002-01-12 502.4 Cy3 13.6 68.3 Cog
2002-02-21 316.8 Cy3 17.9 56.7 Cy7, Cy9
2002-03-07 408.0 Cys 13.6 55.5 Cy;
364.1 18.2 66.2
2002-03-20 253.3 Ca1 30.2 76.5 Ca1
2002-04-07 210.7 Cyg, Ca1 35.2 74.2 Cyg, Ca1
2002-04-08 290.1 Cog 41.3 119.8 Cyg
251.4 35.6 89.4
a) 2001-11-16 2001 11 16 10 (17 )10 .h) Simoneit 24 : Wax C,=
Cn—[(Cns1  Cn-1)/2], Ci n . €) Crax:
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2 (8%3C%0)?
Ca C Cas Co Cas Co7 Coo Ca1
2001-11-16 -30.7 -30.6 -29.6 -31.7 -29.2 -29.0 -30.5 31.2
2001-11-17 -29.5 -28.9 -28.7 -29.6 -28.9 -29.6 -30.3 31.1
2001-12-15 -29.7 -29.7 -29.0 -27.5 -27.3 -27.5 -29.7 33.0
2001-01-09 -29.7 -29.5 -29.7 -30.2 -28.5 -29.4 -31.9 -32.6
2002-01-10 -27.5 -26.8 -27.2 -27.9 -27.3 -26.8 -29.5 -30.3
2002-01-12 -28.9 —28.8 -28.9 -28.8 -28.4 -29.0 -31.0 -30.5
2002-02-21 -28.3 -28.0 -28.3 -28.6 -27.8 -28.4 -31.0 -32.0
2002-03-07 -29.1 -29.3 -29.2 -29.2 -27.2 -28.4 -30.7 -30.4
-29.2 -29.0 -28.8 -29.2 -28.1 -28.5 -30.6 -31.4
2002-03-20 -30.2 -29.8 -29.9 -30.2 -29.8 -29.1 -31.1 -31.3
2002-04-07 -28.8 -28.6 -29.8 -29.6 -29.2 -30.4 -31.2 -31.5
2002-04-08 -30.3 -29.7 -30.5 -30.2 -29.4 -30.5 -31.5 -32.2
-29.7 -29.4 -30.1 -30.0 -29.5 -30.0 -31.3 -31.7
8 S3C%o- PDB
2.2 ; Cas
Cas,
Cxn~Cys, Cyy, ¢ 2
Cy Ca ) 2. !
) Cz, Cu Ci Cy
3.
() Cy Csy )
(C21~Cys) ,
) Co [31]
[26] 2
C21~Cys 2
—26.8%0 ~ —30.7%o0 . 97
() v Co1~Cas
=28
-28.1%0 ~ —31.3 %o , /\\
29.4% ~ -31.7 %o , = -29 — M‘\A’ \
30 '/\___ -/\
( 3). 512 C%o \\\
C23| C24| CZS C27! C25 ( 3) 2 =31 \A
C23, C25 \\-
-32 -
) C27 , C23 c21 (C22 (C23 C24 Cc25 C27 (C29 C31
C g3
2 ! —— LT - LT
C,; , 3
C21~Cys , (8"3C%o)
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2.3
2 Cao
~30.3%0 ~—31.9%, ~30.5%o;
—31.1%0 ~—31.5%o, —31.3%0. Cg
—31.1%0 ~—33.0%0 , —31.4%0;
~31.3%0 ~—32.6%o, ~31.7%o.
Cs —27%0(—22%0 ~ —33%o0), C4
—13%0(~9%0 ~—16%0) 22, ,
6~8%0 2% C, ~19%o, Cs
—34%0124, Cs
—22.0%0~-30.0% —26.2%0; C4
~11.1%0 ~~19.0% ~14.0%0Y.

400~600 mm

Cs B¥C 244 %o ~
-285% —27.5 %o, 400 mm

, Cs 38C  —21.7%0~
—30.0%o , —26.7%2. Cs

—23.2%0 ~ —30.2%0

—26.2%0.
Cs —25.0%0 ~
-30.0% B4 C; C4

[23, 24]

C29! C31

Cs . Cs
C4
Huang 2% —19%0 —34%o (o Cs

Bl Cy Ca
, 2002
83.3% Cs
: Cs
80.0%.
1 2
(C25~Cs3) Cpax Ca9  Cor Cinax
Cs1(2002 3 20 ) Ca1 Cyp(2002 4 7
), 4 8 | Chax Cyo.
Ca » Cag

440

it L
)
[37].
2002
[38]
, 4 8
Cs
C3 1
C; C4
[ 1, 22~24, 36]
(Czo
(C21~Cy)
Cyx Cy
83.3% C; ,
80.0%,
Cs
( £ 40276016, 90211022)

, 2000, 55(5): 513~521
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2 , 21 Simoneit B R T. Characterization of organic constituents in aero-
, 1999, 21(1): 32~40 sols in relation to their origin and transport: A review. Interna-
3 Duce R A, Unni C K, Ray B J, et al. Long-range atmospheric tional Journal of Environmental Analytical Chemistry, 1986, 23:
transport of soil dust from Asia to the tropical north Pacific: tem- 207~237
poral variability. Science, 1980, 209: 1522~1524 22 Hughen K A, Eglinton T L, Xu L, et al. Abrupt tropical vegetation
4 Uemastu M, Duce R A, Prospero J M, et al. Transport of mineral response to rapid climate changes. Science, 2004, 304:
aerosol from Asia over the North Pacific Oecan. Journal of Geo- 1955~1958[DOI]
physical Research, 1983, 88: 5343~5352 23 Pancost R D, Boot C S. The palaeoclimatic utility of terrestrial
5 Merrill J T, Uemastsu M, Bleck R. Meteorological analysis of biomarkers in marine sediments. Marine chemistry, 2004, 92:
long-range transport of mineral aerosol over the North Pacific. 239~261[DOI]
Journal of Geophysical Research, 1989, 90: 12927~12936 24 Huang Y, Street-Perrott F A, Metcalfe S E, et al. Climate change
6 Gao Y, Arimoto R, Merril J T, et al. Relationships between the as the dominant control on glacial-interglacial variations in Cs and
dust concentrations over eastern Asia and the remote North Pacific, C,4 plant abundance. Science, 2001, 293: 1647~1651[DOI]
Journal Geophysical Research [Atmos], 1992, 97 (D9): 9867~9872 25 Simoneit B R T. Compound-specific carbon isotope analyses of
7 Arimoto R, Duce R A, Savoie D L. Relationships among aerosol individual long-chain alkanes and alkanoic acids in Harmattan
constituents from Asia and the North Pacific during PEM-West. aerosols. Atmospheric Environment, 1997, 15: 2225~2233[DOI]
Journal of Geophysical Research [Atmos], 1996, 101 (D1): 26 Schefub E S, Ratmeyer V, Stuut J W, et al. Carbon isotope analy-
2011~2023[DOI] ses of n-alkanes in dust from the lower atmosphere over the cen-
8 Wilkening K E, Barrie L A, Engle M. Trans-Pacific Air Pollution, tral eastern Atlantic. Geochimica et Cosmochimica Acta, 2003, 67
Science, 2000, 290: 65~67 (10): 1757~1767[DOI]
9 Boulder R D. California observatory sweeps the skies for spring- 27 , , )
time Asian dust. Nature, 2002, 416: 668 , 1998, 19(2): 12~15
10 Rahn K A, Borys R D, Shaw G E. The Asian source of Arctic haze 28 , ’ ' 2002
bands. Nature, 1977, 268: 713~715 , 2004, 49(2): 340-346
11 Jickells T D. Nutrient Biogeochemistry of the Coastal Zone. Sci- 29 ’ ’ 2002
ence, 1998, 261: 217-221 , 2003, 16(5): 11~13
12 , , , .2000 30
» 2001, 46(3): , 2004, 25(2): 107~113
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13 ' ' , 1997, 17(2): 113~123
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