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EXAERTRREXRS LR
2K A5 BRI HFAE
Kt BREX WL

(PEMERAREEFRRIT HIH)

B.R.T. Simoneit
X R RBIR M 37 K 2 5 T 2 B TR M BR AL )

fHE KARBPRARELILEMOREREEE LRKRE, AXAHRTRAILE 325m 5
SREMTMHEREARBELSE LK 8 PRIAKRER, RAVBRLERERIHTESE#E, BEY
SHBREZROESBMOE-SREEM. SRRV, XELRTFROEEREThERR. FEHR. =
Witk BRMSZAGTRELAGWAR. JILEXBH-RBEAXREYRE. AWBRALRLEE £
HREEARHENEHBARAIURNBMLE. BHREDERND, XERmR SRR Ry
TR, REFETHOBRNRRYANBEDASEL. AERRAETRXSFRA T KERSIZNAL
.

X®RF RSB XBEHR BEAT KEERE

F—EE@WT K B 2% BEHRA AVEpE

BEXNHEHEANRBEN — N EROEHTFE (Altshuller, 1980; Garrels et.al,
1975; Jaenicke, 1980; Duce, 1978), XEFAHEFERAXARAYREHE. HAERHEMA
ABER=TTHE, HUAR BRI TEN, iR\ ERSA YRS LR T LB
BBRKEH, HFIIRE-—EXTEMNETEMHKX (Simoneit, 1977; Simoneit et al,
1988). Gagosian % (1981, 1987) REAKSK ALK EANFEKESRERXIEEER
H, HUREBERSE, AARXR—HEMEAVERERXBEENEER?E. Gregogy
(1978) & KU RAHIEEER A F I BERALBRKES. —BRANRZRB/NMILKREKR
SPEEMNEER, ERSEMAZEAEVREIEEPEXRDLKRS (Wiest, 1978), I
BEMZSzALARKSKPHEKESHNE (Bjorseth et al, 1979), EREILFTIFZHEX AE
KB EEFNEH XA RARHRAAAEEROE R, XXMk SO EER AR
FHLREFHMALRNBEEY, XTFRXHTEHHRES — L XHIRE (Winchester et al,
1981; Wanget al, 1984; 1987). {HE, HXKSAPLKREE N K50 RS sh a0
Bt (Wangetal, 1986), B EH M EAKEBREEFEHFIRMNRLIRE. HY
EREAREXRSUARPHERHREAR(CT TR NSE, MAENARKRBEES G
RYNEERATBAIERRAEEEL. Sk, AR THRAITE 325m SRE LK g
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B M SR

LERREMREER

ARt IS 8 MR LB EES, He BID-1. BID-2, BJD-3 fl BID-4 # % H
L5 ILAR 325m HAREMFE - EHAE E, RERSEKEEE; SC-1 #1 SC-2 &R
ETFRMERNE KK, GS-1 MGS2HGEET MALREN. ATHIRELER
—EMREE, DEREEERAEENER, ARTTAEHES —BRBERET I— K
HIgr a5 %, BID-2 1 BID—4 HE ey HL R KB E 2 1987 7 4 A 8—14 H, REEHAHE K

o DL KCRAE IO 4, R —MR7EEg LA B i 8—17C ., M EWERE WK, K
a';k. wETRE, LT RERKD, gibE, ERAEINE e REERSRE EaREa
H9% . BID—1 Hl BJD—3 £t 50 K ERTE] A 1988 &£ 7 A 19—30 H. JAa iy XA Kk
F. KAE 23 %K. BEREKRYE 22—30C, EREH A KL 200m ST FEELHR
T48. SC—1 f1 SC-2 FE L R ERTEIN 1988 4 9 H 2—5 H, M EIE EE R 2—3 Rl
M, BB 15—22C ., GS—1 fl GS—2 ¥E5 =7 1988 4F 11 A 5—10 HREN, EHH
(ol — AR AT 2—3 R4LJA, SIRTE 14—27C.,

2%HBAE

FRESHVIR ErmT SRS, BB RWEEAETHER (2
Sem) k. CRFFRT, A RTAEEBRIEAEFEES T S00C HWHE 3 T b R 0T
£ ] BEMR B A HUE,  WES0 7 MR BRI A LA FE R REEIE L. BT, BEARF
SRETEAC T I S HEHE RSN, A 3—Sml CH WAL IR ESE K. BHEESES
7 (Simoneit ¥ Mazurek. 1982).

3SAE

L F AT B U A R ORI, HF A S00C drifd ke 3 et LL B BRI AR g
FULE/G - KRN

FEG AR, £/ &0 20D FR/ & (1:2) FHEMNBEHRE, LK BK
I5min. &HMER. BEBENG, HEER TLCE#HIT2E (BAR: Elfk /M&ZEE
(19: 1)), BERE. KR, MARMELT. RSB XEH rHI1TEE KA E-RiEs
Br.

240 2@ HAEM™ GC-9A B {%{Y, 0.24mm x25m A EEMEE. HBEOV-1: %
FH 80-—280C 87 FHikh. 4C “min. 7£ 280C 1Hi 30min; H’'{fE#H . FID I35,

& i# — /& # % ¥ . Finnigan— MAT 4515 & GC—MS-INCOS B f f¢. i & F:
0.25mm x 25m M BHEH. Nk SE-54, 80-280C BFEFHE. 3C /min. AXAERX.
PSS 0F, WP EE, B CIRIEE 250C; sESHIT 350uA: HETHE 70eV.

FE6h BID—4 fI LI E T B ERERP R K F@FEARTRM . B L8R ER T HYE
LA A7 AT HotE
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LEBERTFERREBENTL

RIFNETARESGERXSKLEREZOTTOWER, RERRBHEE AR SEN X
SAREKRHE =AM, —BKRKE, BERESEMMAELRNOEERA™ETHE, S&EM
PR PR SIE MM ME., AEETRAKE, LRALBRRROEERD (]
i, BID-1 # BJD-3, GS—1f1GS-2). XM T BRSFABERIPLERNEERX, &
EHERTHRESESM LRE¥XBENLD, THERARN FEENERERIKERLSE
%,

F1 TRIBEASERPEERNBIFNER

Table | The analytical results of lipids in airborne dusts at different heights

REBE (KEErE| 48 ELift LELuL3 BtE-fE by e
B dh B R . . ] . ] , :
(m) (ug/m’) |(og/m’) | Cp, |CPI' |™E (ng-m’) | C,,, |CPla* |"# (ng~’m’)
BID- 1.5 13.6 3340 |25, 31| 1.4 910 16 9.3 4250
BID-3 9.5 12.9 2850 29 1.6 1954 16 11.4 4804
BJD-2 150—-200 (8.8 na. 25. 291 1.4 n.a. ~ 16 9.9 7800
BID—4 280 2.7 1200 23, 29| 1.3 40 16, 24, 6.0 1240
sc-1 1.5 1.0 na. |27, 31| Li na. 16 | 139 6100
SC-2 50 7.1 1870 29 1.6 2332 16 15.5 4202
GS-1 1.5 7.5 na. 31 1.8 *na. 16, 30| 68 4700 -
GS-2 | 7.4 3440 31 1.8 712 16, 24| 6.9 4152

L CPI=Y #RMERLE /Y MBEMERS, HBHBEEE C,—Cy.
TCPla~Y BB TASUIA /T FRB M. BEBER C.—C,s.

FH MR AR ASRELREGPREBRETEZ2HAT LRSI, MEL
PET R, Hop2KAER™ RS mAE R 8™ 8 150—200m LAXBIEKHE. XRRSE
FERXAKRAEMAETE, RARX—-EERNLRSEIBENERAE ATRAM. Wang
etal (1986) HMETEHEEN 4Tm B, HRNBRDLREKER —BAME, HIOEHESAHA
BEEBRYRA. BEEENERTEARAARERZIMNERNTM, FHAEMEHHEP
KB BID-2HG&F ANBRBASAOREF LABHEMN. IHBKLETREREH T
HWALFR, |SETHR, EEMERSHRIPRPER, KN FHARKEE#REH LR
5X# b RBASIEN, X5RBEHRINIREFHYE. SR LCRREVEBNEE
AR B0 5 R B A KU I KN K.

2. R FE X 1 2 B FRAR BN RO W N

(1) 2 rohmA : _

B1haET ARG ELEERN ELREEERE ., HPH li—p X0 TH
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la—h PHEREGKRIFAEBRINBRAEY 27 (Simoneit, 1989). ME | T, X
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Fig.1 Distribution diagrams for n—alkanes in airborne particles at different heights and their residual
plant waxes . (plots of concentration versus carbon number of homologs. envelope under the dashed line

(a—h) indicates the estimated concentration of n—alkanes from anthropogenic emissions) .
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M ESAREREALABRBEARSHYNERE, A la—h PEBLR T HYEEHD A LUHE
IUERHEAY S REENMIHE (Simoneit 1 Mazurek, 1982), B AR KR 4% W
REFHYENBA, ZEEALNERZRBAEA ENTHRRERA (CPI>1.0, k1) I
B (Chpad HCy B Gy tHUESE TX — & (Simoneit, 1977).

4 BID-1 5 BID-3 H &1 SC-1 5 SC2 B RMERB A AR AHERHERIE
Wi, AABERASHHEFH TR, RANECEBES, CPIEHM (Ala. b. e f, £
), HEGEMMAKEH, XHTEMNBEERRK (B 1g h). #EBEEH BID-2
BID-4 AN ERZSM (B lc. d) P ADBELAS M HLH S5HRER BID-1 ML
AU BEMAMM, CPIEMIE (F1), MABMERNBERSAHECIEHEBARE T
e, RAEXHMESPERNERESRA.

MNAAMLEEHRESHREAEYES T (B 1i—) TURBLEEMNOMYEARBEEARR,
ZHEAMABNEN, IFTEHZSRKETARBAKRB AN S, SC-1 1 SC-2 HEH
HYESH (A lm. n) HHEBRE, THREAXHFEHENEW., Rz, EEETAEN
MK GS-1 f1 GS—2 B, HYESH (B lo. p) BN, U EITHIRBERRILY T
BMETREMX KSARET > HE M.

£RXFH% (PAH) AEFXBMNERHERY FRALFEN (Simoneit, 1985). EfIFE
¥ EHBEKNREETE (Youngblood and Blumer, 1975). %2 #3 TAR B ELEKEHER
R R PAH LG, XELSYNBRBERRENZANEZ -HA WA HIALE, H
i, JE. EMEHESEFLSYWREBL NN PAH B % SRS, XU PAH &5
MAM CH- BAERMN, SERAXBEILVES, HoHXYWEMFR (Simoneit.
1985). A& 2 AT RHEEEL Som LU TS D, PAHWARESNARE (Fin, H5H
BJD-1 # BIJD-3, SC-1 #1 SC-2, GS—-1#1 GS-2), XiRAKS+F PAH FEFETHM
Ridigd, X5 Wiest (1978) KBRS R—. H MBS R S InE R T LR E
BREE TR,

R2WERERIEERESERENALEKEM (BID-2 fil BID-4) ., PAH & &YW
MARA BRI, XBAHARAREN PAH 4R, XiEWAERERER KK DA
DRAME R FRERAY. WE 3 WAL RS P IRBURY BRI A BB A A S N
B, mA EmERAARESPREPMN - T RETH PAH LY, WEKHFEY, —
EEMN PAH LM, XHKR. ZHE. 9, 10-B 89, 10~ EHELEYN
RSP giR L, HEAREE SEHMN, RSP ANBREASH SRR/,

B 24 THS BID-1 =il maeil, hE 2 AfA HX A= /b0 bt
Mo HMBRTHERRMEIRER., EATMHIRA 8 MR PEHR X RBA =5t
MR, KRALBEPHXELEGY BREAANTFTERALAGRBRERYHEAR
(Simoneit, 1984), %3 PAH TR EHL P =M MEENEX SR, AFAEE LHE
FEBBEAENERPEFRANEEN S B RE, HRTHEESEEMASP I W53
MEERL. BID3HEGTHESEERVTESTRA TERYHEY, BATABERE
BAAX, ARBEH=HRMHENERE5EREBRDAERX GKEE, 1991).

Q) A RS HeI>H
ERHHR TR EHERR, —8HN Cy—Cy HAHAHHBHEKKK '
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Table 2 The distribution of PAH in dust samples at different heights
HREHFAREREE (m)
ko maE T
‘ BJD-1 | BID-3| BID-2 |BJD—4| SC-1 | SC-2 | GS-1 | GS-2
BH (mz) :
(L5 | 195 |tis50-2000 [ (2800 | (1.9 | 50y | (1.5) | (15)
% (128) +
BB 2% (142) +
- (156) -
CWEE (170) -
3 1178) + \‘ -] " + . . N N
R (192) R + . n
SR (206) - - ] n N N
SHRE | 2200 + | N N
*H O FE (228) + -
3 (202) + - + + + + + 4
G927 (216) L N N N
~ i (230) M N N R
=R T (244) + + + +
WP EE (258) + +
%E (202) . ‘t‘ - T __
HEXE 216 [ + | B T T—
THERE (230) | + T P i
CEEEE (244) + T-T 1 7 |
I iE ey | - - [ - R
LKL Jaeer |- S IR n
E ¥ ¥i0: (2%0) + + - - T
1. 2.5, 6= KHE| (276 + J‘ - n - - - +
£l FF e | (276) ] L s l
& N T - e l
g BEE I [
Mg B h B ‘; N ]
it RS C o7y l - L ‘ e '
B P \ (184) T - ; T N )
I3 Q) - N N e + N
PEEABARS | (240 R T - i -
SWE R Emy |20 | -] RS




¥ KRBEF: KRR PAREE KRR EM B IE 193

%3 FRREERPZEEREENENSR

Table 3 The relative concentration of triterpanes and steranes in dust sample at different heights

C, (205) Kk’ FRE
Hhahr XHE/ C i | =®&C,. / EREC,, |~ c .
BID- 0.118 0.719 0.254
BJD-3 0.063 0.571 0.505
BJD-2 0.007 0.362 0.143
BID—4 0.002 0.173 0.059

M2 #&BID-1 M=&% (m/z191) ML (n/ 2217 #1218) HIF A GH
Fig. 2 Examples of mass fragmemntograms for triterpanes (m, z 191) and steranes (m/ z 217 and

218) in airborne particles.

%, CPL,#E62LE, Cp, HCh RAEVBEM. E 3 hgy 73X 3R MG R%
BEX BB 5. HPRT Cy 3R F BRI T4, X 0T LLAERS B & ket i S
R WA BRE R —FIEEL (Simoneit, 1978). Mo, HEFREESPAESHEERERESH
BT Cp MIEMASHIER, — M Coa 9 Coy B Cyp. BERBETHEHYOSER, I PN
A AIBAISHEMN o~ LB I T X458 (Simoneir #1 Mazurek, 1982). — &3k
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B, REFEN EHIENRARNERAK (H3). BRERERENER BID-4 FH%
Y AR Y I H AR D RR A LU B 3, ROk Hh A M 4 o ) LU BB T AT T R AR
LRAERSPHREMNAER, # P AFRTLRKEBHENW . Simoneit
Mazurek (1982) IAAZEHYE PSRN S REEPRENEKERAL, ILRBBURKN
ER#EEEEYED, RAERRDRFENERKIARLER (B, SHEIRR) 448
AR RBEHYREN EARIBTR, EAERELENTERRKAEL. GS-1 1 GS-2 #&
PRFHEYRENTARNIRSBEER SBFIRERA X,

[BJD—1 [BID-3 [8ID-2 MBID—4
y L
| 16 | 16 " L ok 16 2
2
L
K- -
g | | ng/ m’
z st
r— - -
5 28
24 4 22
0.
10 20 30 40
#H— — - -
SC—1 [sc-2 ' [Gs-1 [GS—2
| 16 16 16 L 16
I
L L
=
=
30 T 24
30
- B i 22 "
i !
A — — 1A —
% H— — —_ —_

B3 RRERBERS A% IS MoK B AT BB o A

Fig. 3 Distribution diagrams for n—alkanoic acids in airborne particles at different heights.

F bt AN G A S A AR ) B A B R BLTE R S KA EE & BJD—1 A1 BJD-3
PHEEERHMR RWIEHAR, ME BID-2 1 BID-4 FR&H, iR EEH
., SUEMH S SRR,

TE X S5 4 5 R B S B B B FE € —C, WIEMASEE, ZEAE®ENERPELN]
FIHBRA—EEH, 8 T RELBROEIERERRANHYESE.

FE—RREGERESMES (BJD-3. BJD-4. SC-2 f1 GS-2) TREFNBEA C;
—C FIESE-2 RS BE R C,.—Cys WEIRRE, —BEMAFTHMMNY, KR THAY
HEHYEIFIL (Tolluch, 1976), XA GV FHINNRKRIBEHELERY K=Y
(Simoneit, 1985; 1986; Kawamura 1 Gagosian, 1987). iR~ T ESEEER AP
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METHEA R R EXRSEREEEN IO, TUEIIUTAR: FAR&ERIEREY
RIEFARLE=TRE, HEYRE. HAREAMANRR, XLEXERERHERZ. E
IERiRe. EREMiEE. ZHERE, —HEMERSLSDAR. REARSHEERNBHL
PR, FERBNN, PROSBRHAENIRAR, BRETRERLES. X
WRENERGBIHAIRYERA, BHRERBRSPAKERRENER, PAH
Y EBRFETABNELRY, SAREEHABENHARERNB /. MEREHMAS
4% PAH 5. —HRMNERNSBE TR, BRRERMANSRERRK. B
RE T HERZARBEM, RRPFEEDAIR D, REERERRRIPAKERR
BHLKR. ATAREREE —ERE, AREMNRREEAE, XELRAENSN, &
EfSEt—HiEX.

AR THEHRFREAREPRYEFALHHEY, GC-MSHABHNABXER. WHAF
FEERTE ANARA¥EREALREZRVTRINEL K, 1F4£ELEH.
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Characterization of Lipids from Airborne Dusts at Different
Heights in Lower Troposphere

Zhang Jian Sheng Guoying Fu Jiamo

(Guangzhou Branch of Institute of Geochemistry, Chinese Academy of Sciences)

B.R.T.Simoneit
( Environmental Geochemistry Group. College of Oceanography. Oregon State University.

Corvallis. Oregon 97331. U.S.A.)

Abstract

The sovent—extractable organic matter (lipids) of eight airborne dust samples at different heights.
which were collected at the meteorological tower of Beijing, 1in the city of Shuicheng and on the outskirts of
Guangzhou, using a standard volume air sample, were investigated to determine the distributions of
homologous com pounds and molecular markers. All of collected sample filters were ultrasonically extracted
in organic solvents. The extracts were esterified and then separated by TLC. Compound molecular structure
of the fractions were characterized by GC—MS. These preliminary results show that all samples contain
n—alkanes. n—fatty acids, steranes, triterpanes. PAH and so on, derived from both biogenic sources
(vascular plant wax and microbial lipids input) and fossil fuel contamination (coal. crude oil, etc.) .
Some apparent fractionatinon phenomena of lipids in dusts were observed in samlpes from different heights
above ground. The upper is the height of dusts, the less is the lipid vield of particles. PAH compounds are
mainly present in fine mode particles. The concentrations of PAH , triterpane and sterane will decrease as
the sampling height inceasing. Dusts in the upper atmosphere has significantly lower concentrations of
anthropogenic and microbial components. The analytical results also indicate that upper airborne dust trans-

port over longer distances.



