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Discussion on Methods of Source Apportionment of Polycydic

Aromatic Hydrocarbons on Airborne Particulate
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Abstract The main qualitative and quantitative methods for source apportionment of PAHs on airborne particulate are

reviewed and evaluated in thisarticle. Ratio method is mainly applied in qualitative apportionment. Comprehensive

source

fingerprints are required for chemical mass balance method , while more data are required for multivariate statistical analysis

method. Broad application of chemical mass balance method is hindered by the absence of a reliable combustion source finger prints

and the reactivity and instability of PAHs, w hile comprehensive source fingerprints aren’ t required and decay of PAHs can not be

considered for multivariate statistical analysis method. Therefore multivariate statstical analyss method is of high value of application.

Key words: Polycyclic aromatic hydrocarbons ( PAHs); Airborne particulate; Source apportionment; Receptor model

1.1 PAHs kR

) PAHs
(PAHs) , PAHs ,
[ 1 ( a) [2] [2, 3]
(BaP) PAHs , ,
GB 3095- ,
1996 BaP < 0.0l Hg/ m’,

(< 0.25 ng/m’)

1.2 PAHs &7 B #B#dp voy o it B-F 44

, PAHs
PAH S N PAH S
‘ 7 Yamasaki s
PAHs ; PAHs , PAHs
; PAHs , PAHs PAHs
, PAHs
:2002- 01- 02; :2002- 07- 09
(1972, , .

1 PAHs



14 4 2002 8
PAHs s
PAHs < 7 Hm
,< 3.3Mm 2 PAHs
2.1 PAHs R f& 4189 KRN
PAHs 95% < 1.1 Pm PAHs 20 60
PAHs 60% ~ 70%, PAHs , Sawicki PAHs
41 Baek!! Blifford  Meeker s
PAHs (
, 0.4 Bm~ 1.1 Um ),
, <1 Um
, PAHs ,
PAHs; > 1 Pm R s
PAHs . . 20 70
, PAHs R PAHs
( 0.2 Hm~ 2Um) Antonio , (3]
PAHs ,
PAHs(  BaP)
PAHs PM< 0.12 Um (371
, PM 0. 12 bm~ 2 Um .
PAHs PM< 0. PAHs "
12 Em [8.9]
1.3 PAHs 893 T % s 2.2 PAHs 8% A7 %
PAHs 2.2.1
, PAHs PAHs ,
s PAHs PAHs BaP
: @ (Cor) (g, h,i) (BghiP)
l6J; ® ( , BaP/Cor> 1 , BaP/Cor< 1
); ® : @ [7.9 [8] , 1
1 PAHs
(a _ 4,5- (a (¢
(a)
0.9~ 6. 61 3t 0.3 1.0~ 1. 20112 0.84~ 1.6 12
0.3~ 0.78110:131 5 7113 0. 63151
0.3~ 0.4114] 3.4~ 8114 0.28~ 1.2011.14] 1.1~ 130181
[14] 0.46~ 0. 81 7.6~ 8.8 0.17~ 0.36 2.0~ 2.5
[ 3 1 0.93 0.44
(] 8 0.3 1.4
[15] 5.1 0.79 0.70 2.6
[ 10] 0.14~ 0.6
tol 0.65~ 1.7
Lee [1© PAHs ,



14 4 2002 8
(e) (BeP)  Cor/ BeP , , ,
4-7 PAHs PAHs
80% ~ 82%  61% ~ 67% 2M ePhen/ Phen PAHs
( /) , \ Masclet' '™
PAHs 60% ~ 84% (RDI)
Nielsen!'?  BeP  PAHs i 1993 Cheng & Richard!*” PAHs
BghiP/ BeP Cor/ BeP >
( BghiP/ BeP 2. 02, Cor/ BeP s , J
1. 54; BghiP/ BeP 0. 8, Cor/BeP ,
0.3), BeP (T .
90% ( ) a CMB
PAHs 86% a k s
2.2.2 a :
(CMB) Ci= DS Fyai)+ Ei (3)
. Ci S; Fyj Ei— (1)
Ci= 2(S;Fij)+ E; (1) O —— j  PAHs i
: CM B : @
Ci — i ; ; @
S — i ; PAHs (
Fiy—— J L ;
B — )21 GPAHS , ,
(Fij); PAHs (Ci);
(E:) 2.2.3
(PCR)
PAHs NO. O; / (FA/MR)
HNO, OH (18] (TTFA)  Kleinman'** > FA/MR
PAHs CMB (T5P)
’ FA
1973  Friedlander .
(‘unique tracer),
(CSTR),
PAHs ’ a4 Daisey, Kneip,
Hopke and Shah
) : [24- 26]
6= 1/(1+ ki%) (2) FA/MR , . @
' ; @ ; ®
o —PAHs i ; PAHs ;@
ki — j PAHs ¢ ; I, ®
T— 13271 NO)
Pistikopoulos 1" )
PAHs , CMB ; @ : 50
PAHs ® i 5 ~38



14 4 : 2002 8

(3132711987, Morandi*”!  FA/MR 48% 5%,
, FA/MR 26% *2%, 9% *4% ,
14% *39%
FA/MR : , PAHs
P
= wi+ R 4 . .
Y Z]”“ (Y 03 P PA NS R AR T R
PAHs
y ; , 20 80
. N [29] ( TR
ki — ; FA), (FA/ CM B)
P > )
R— [30]
p s X Flu/ Byr ( /) / BaP/ Cor
BaP/ BghiP
CMB
, PAHs , (31
) : PAHs
p-1 [32]
X = Zki m;+ R (5) FA/MR
i= PAHs R PAH s
xi ; PAHs
p—— ; , 4
mi—— ; 4
ki — ;
R — 3
PAHs
(CMB) (FA/MLR)
p=1
R = xi— Dk mi (6) ’
i=1
PAHs :
Harrison ") ( PAHs
/ ( PCA/MLRA)) PAHs
PAHs , PCA 35 PAHSs
, 6
’ ,  PAHs
, 50%
BaP 88%
1994  —1995 Mait '®  FA/MR [ I
PAHs / [1] DIANA J Freeman, FRANK C R Cattel. Wood burning as a
, 4 , source of atmospheric polycyclic aromatic hydrocarbons [ J ] .



14

2002 8

[2]

[3]

[4]

[ 5]

[10]

[11]

[12]

[ 13]

[14]

[15]

[16]

Environ Sci & T echnol, 1990, 24:1581— 1585.

, 1999, 12(5) : 58— 60.
LJ1.
, 1997, 10(3): 27— 31.
[J].
, 1985, 6(2): 18- 23.

BAEK S O . Significance and behavior of polycyclic aromatic
hydrocarbons in urban ambient ar[D]. Ph D T hesis, Im perial
College of Science and Technology, University of London,
1988.

[J]. ,7(1):51- 58.
[J].
, 1993, 6(3):37- 41.
SIMICIK M F, EISENREICH S J, Lioy P J. Source apportionment
and source/ sink relationships of PAHs in the coastal atmosphere
of Chicago and lhke Michigan[ J]. Atomos Environ, 1999, 33:
5071- 5079.
DUVAL M M, FRIEDLANDER S K. Source resolution of PAH
in Los Angles atmosphere— Application of CMB with first order
decayl R]. U S EPA, Report No. EPA - 600/2- 81- 161,
1981.
DAISEY J M, KEYKO M H, KNEIP T J. Source identification
and albcation of polynuclear aromatic hydrocarbon compounds in
the New York city aerosol: methods and applicationd A]. in: Jones
P W, Leber P. (Ed9 Polynuckar Aromatic Hydrocarbons[ C] . Ann
Arbor Science: Ann Arbor, 1979. 201- 215.
GSCHWEND P M, HITES R A. Fluxes of polycyclic aromatic
hydrocarbons to marine and lacustrine sediments in the northeastern
United States[ J]. Geochimica et cosmoch mica Acta, 1981, 45:
2359- 2367.
MASCLET P, BRESSON M A,MOU VIER G. Polycyclic aromatic
hy drocarbons emitted by power stations and influence of combustion
onditions[ J] . Fuel, 1987, 66:556— 562.
HARRISON RM , SMITHDJT , LUHANA L . Sowce
apportionment of atmospheric polycyclic aromatic hydrocarboms
collected from an wban location in Birminghan U K[ J]. Environ
Sci & Technol, 1996, 30: 825- 832.
ROGGE W F,HILDEMANN L, MMAZUREK M A, ¢ d. Sowce
of fine organic aerosol 2— noncatalyst and catalyst— equipped
automobiles and heavyduty diesel trucks[ J]. Envion Sci &
T echnol, 1993, 27: 636- 651.
KHALILI N R, SCHEFF P A,HOLSEN T M. PAHs source
fringerprints for coke ovens, diesel and gasolne engines,
highway tunnels and wood combustion emissions[ J]. Atomos
Environ, 1995, 29: 533— 542.
LIM L H,HARRISON R M, HARRAD S.The contrbut on of traffic
to atmospheric concentrations of polycyclic aromatic hydrocabons

[J]. Environ Sci & T echnol, 1999, 33: 3542— 3548.

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

TORBEN NIELSEN. Traffic contribution of polycyclic
aromatic hydrocarbons in the center of alarge city J].Atmos
Environ, 1996, 30: 3481- 3490.
MASCLET P, MOUVIER G, NIKOLAOU S K. Relative decay
index and sources of polycyclic aromatic hydrocarbons [ J].
Atmos Environ, 1986, 20( 3) : 439 446.
PISI' IKOPOULOS P, MASCLET P, MIONVIER G. A receptor
model adapted to reactive species: polycyclic armatic
hydrocarbons; Evaluation of source contrbutions in an open
urban site— I, particle compoudes[ J]. Atmos Environ, 1990, 24
(A):1189- 1197.
LI C K, KAMENS R M. The use of polycyclic aromatic
hydrwcarbons as source signatures in receptor modeling[ J].
Atomos Environ, 1993,27 (A): 523- 532.
GLEN E G. Receptor Models[ J]. Environ Sci & Techmol,
1988, 22(10): 1132- 1142.
KLEINMAN M T.The apportionment of source of aithorne
patticulate matter [ M ]. Ph D, dissertation, New York:
University Medical Center, New York, 1977.
KLEIMAN M T, PASTERNACK B S, EISENUD M, ¢ d.
Identifying and estimating the relative importance of the sources of
airbome particubte] J|. Environ Sci & Technol, 1980, 14: 62— 66.
DAISEY J M, KNEIP T J. Atmospheric particulate organic
matter. Multivariate methods for identifying sources and
edimating their contributions to the ambient aerosol in
atmospheric aerosol source/ air quality relationships[ J]. ACS
symposium series, 1981, 167: 197- 221.
DAISEY J M, HOPKE P J. Receptor source apportionment
modern for three fractions of respirable particulate organic
matter] R]. Proceedings of the 77" annual meeting of the Air
Pollut Control Assoc, San Francisco CA, 1984, 4: 84— 16.
SHAH J T, HUNTZICKER J J, KNEIP T J, et al. Source
apportionm ent of carbonaceous aerosol in New York city by
multiple linear regression[ J].J air pollut control Assoc, 1985,
35:541- 544.
MORANDI M T, DAISEY J M, LIOY P J. Development of a
modified factor analysis/ multiple regression model to apportion
suspended particulate matte in a complex urban airshed[J].
Atmos Envion, 1987, 21: 1821- 1831.
SIMICIK M F, EISENREICH S J, LIOY P J. Source
apportionment and source/ sink relationships of PAHs in the

coagal atmosphere of Chicago and lake Michigan[ J]. Atomos
Environ, 1999, 33:5071- 5079.

[J. , 1995, 15(4) : 252— 257.
\
[J]. , 1998, 18(2): 136- 139.
[J].
,2001, 14(5) : 4- 8.
(PAHs) [J1].

,2001, 22(6) : 39— 43.



