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The Composition of PAHs in Fly Ash in Beijing

Huang Cuiling , Xu Wenjing , Zhao Guodong , Zhong Jinxian, Jiang Ke( Research Center for Eco Environ

mental Sciences, Chinese Academy of Sciences, Beijing

100085 ,China)

Abstract : The composition of polycyclic aromatic hydrocarbons ( PAHs) in fly ash samples which were gathered from
manufacturing district of Shijingshan district and residential quarters of Haidian district were analyzed using HPLC/ MS
technique . The differences of the contents of PAHs in fly ash samples from manufacturing district and residential quar-

ters were compared. The changes of the contents of PAHs of different seasons were discussed. In this study, 135 PAHs

including 55 large PAHs whose molecular weights are greater than 300u were detected in fly ash sample from manufac-
turing district . HPLC/ MS offset the deficiency of GC/ MS which can not determine large PAHs directly and can reflect

the distribution of PAHs in fly ash more roundly .
Keywords :HPLC/ APIMS ; PAHs ; fly ash in Beijing

( polycyclic aromatic hydrocar-
bons ,PAHs) USEPA
t, PAHs
Tum s
(21 PAHs

P AHs

GC/ MS .HPLC/
UV .HPLC/
PAHs( M. W. <300u)®777.
PAHs,
P AHs

HPLC/ MS ,
[8~9]

PAHs
HPLC/ MS

300u PAHs
135 P AHs
1
1.1 PAHs
( phenanthrene , C4 Hiy, M. W. 178u) :
E.Merk; (anthracene,C,H;j,M.W. 178u)

Aldrich che mical Co. Ltd; ( fluoranthene ,

CHio, M. W. 202u) : Aldrich chemical Co.

(29977023) ;
( KI951- Al-507)

(1974 ~) , HPLC/

5 5

MS
:2000-11-09



4 17
Ltd; (pyrene,CHjp, M. W. 202u) : Aldrich :1997-03-10, ; 4
che mical Co. Ltd; [b] (benz[ b ]an :1997-05-12,
thracene ,CjgH;, , M. W. 228u) : Aldrich che mi-
cal Co.Ltd; [a] (BaP)(benzo[ a]pyrene, (2)
Cy Hy, , M. W. 252u) : Koch-light Laboratories , 30ml R
Ltd; [a,c] (dibenz[a,c]anthracene, 20 min, . 2. 3
CypHyy ,M. W. 2781) : Colnbrook , Pure ; >
[a,h] (dibenz[ a,h Janthracene,C,, Hy4, 10cm
M. W. 278u) : Fluka,98 % ; [ghi] (benzo )
[ ghi ] perylene , Cp, Hy, , M. W. 276u) : : » 40ml
95 % ( ) , 40 ml /(101 v/ V)
; ( ) o ’
) P ) N ’
: ( ) . 1ml, HPLC/ UV  HPLC/ APCI
, HPLC
: 100 ,300 C 16 h, 2.2 HPLC/ APCI
0.25pm, 500°7C )
3h, HPLC/ APCI 1.
1 HPLC/ APCI PAHs
10 Table I The experiment conditions of analysing
PAHs by HPLC/ APCIMS
4 :0 min =75.25 Tonization mode: AP"
1.2 5min =75:25 Cycle time (secs) : 1.100
20 min =100%  Scan duration (secs) : 1.00
HP 1050 :1.0mL/ min Interscan delay (secs) : 0.10
: Vydac 218 TP54 250 x 4. 6mm(i. UV :254nm Source Temp: 150
Mass range: 150 to 350
d.) S5pm C18 Cone Voltage: 13V
VG PlatformII (
( ESI) ( APCI) 2 ) 3
(15cmx0.8cm(i.d.) . 3.1 HPLC/ APCI PAHs
:QG100 TSP (
) . HPLC/ APCI” 10
:KB 120D ( PAHs
) . ( 1.
9 ,9 PAHs
2.1 PAHs M' [M+H]" ,
@) 1 :1996-09-04 APCI ,PAHs ,
;2 :1996- , M',
12-06 , ;3 , [M+H]"
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t/min
:0 min / =75/25; 5 min / =75/25;20 min 100 % ; 1 .0mL/ min; PAHs
(5.52min) , (5.99min) , (6.87min) , (7.59min) , [b] (10.16min) , [a,c] (15.39min), [a]
(16.18 min) , [a,h] (18.75min),  [ghi] (20.46min) ; 0.11 min.
1 HPLC 9 PAHs (UV 254 nm) () APCIMS ()

Fig.1 ~ Chromatogram ( UV 254nm) (up)and mass Chromatogram( APCI)( down)of 9 PAHs

PAHs, N MT 8 PAHs 3.2
[ M+H]" ,BaP[ M+H]" , 254nm, 100 %,

7 [M+H]" . 0.8 ml/ min , 4:1 PAHs
PAHs APCI . HPLC/ UV /
2. ( GC/ FID) PAHs

2 PAHs  APCI ( 3), HPLC/ UV
Table 2 The response of PAHs in APCIMS mode GC/ FID , ,
P AHs M [M+H] HPLC/ UV
m/z m/z ( SI R) ,
178 .2
1782 [a,h] HPLC/ APCI-SIR- MS
202.3 203.3 3:1 , 1.0ng,
202.3 203.3 5.0ng. 1996 ,GC/ MS
[b] 228.3 229.3 P AHs 150 ~ 400pg'"’.
[a] 252.4 253.4 HPLC/ MS P AHs
[a.c] 278.5 279.5
, HPLC/ MS GC/ MS
[a.h] 278.5 279.5
[ ghi] 276.5 277.5 PAHs
s PAHs
3 HPLC/ UV GC/ FID PAHs / ng
Table 3 The comparison of detection limits of PAHs using HPIC/ UV and GC/ FID
PAHs [a] [ ghi]
HPLC/ UV 0.008 0.03 0.03 0.1 0.11 0.25

GC/ F1IDH'] 0.014 0.01 0.017 0.016 0.014 0.013
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3.3 HPLC/ APCIMS 4 PAHs/ ng* m~*
P AHs Table 4 PAHs detecting in fly ash samples
PAHs 1 D2 23 D4 4’
4 ’ 52.5 89.5 5.9 4.7
HPLC/ MS , 12. 4 17.8
9 PAHSs 4 86.2 223.5 28.2 25.6
’ ’ 65.8 74.2 16.4 14.5
z. [b] 54.2 125.3 21.8 16.7
4 , 12 2 [a,c] 7.4 16.3 1.3 1.5
PAHs 5 4 [a] 44. 4 64.7 9.7 7.3
[a,h] 30.2 51.8 9.6 8.7
PAHs PAHs [ ghi] 8.1 13.9 1.2 0.83
’ > 1)1996-09 2)1996-12
12 2 PAHs 9 L 3)1997-03 4)1997-05
1004 25.91 3278
] 3152 38.14
. 22,01
’?&( i 6.67 87 '\ | 34.29 j 40.34
= _‘/‘ 770 15 M /\/ § AR
] ” \ \ { "I»Ll J \
i jj\/ U\le\/‘ JJA.WJ\.M;,_}\ e J\J \'\j »"JM \
B Nrcatan
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t/min
PAHs  :C4H,((6.67min) , Ci¢Ho(7-70min) , Cpy Hy4(15.87 min) , Cpy Hy4(22. 01 , 25.91 min) , CysHy4
(32.78min) , CysH6(31.52, 32.78,34.29, 38.14, 40. 34 min)
2 HPLC/ APCI 12
Fig.2 The mass Chromatogram of PAHs in fly ash of Shijingsan district in Dece mber
PAHs 2 GC/ MS
3 3 PAHs 5 PAHs, GC
4 PAHs S s PAHs
PAHs (MW>300u)
3 s PAHs PAHs.
10 [a] (BaP) R HPLC/ APCI
PAHs S [a] ,1 PAHs 135 s
44.4 64.7ng/ m’, 300u  PAHs 55,
1984 « PAHs
” 10ng/ m’ . HPLC/ MS :
PAHs PAHs s
. R LC/ MS HPLC MS PAHs
135 PAHs PAHs
b 48 9
4
41 37,
300u PAHs 55 ( 5). R
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5 PAHs( MW> 300u) s GC,
Table 5 PAHs in the environmental samples of fly ash GC/ MS, HPLC
1
) GC PAHs ,HPLC/
/u / min
. 24.87 uv HPLC
h
300 CyHp [ed] d Eg il 26. 38
[cd.,Im] 26,80 90 LC/ MS >
20. 69
21.98 PAHs
[ah] [ae] [ad] o4 os HPLC/ APCI
302 CyyHyy . ’ ? ’ 24.98
[a.] [ell] e o
: PAHs R
28.14
29.50 PAHs( MW >300u)
22.01
23.77
. 25.90
4 Cys Hyg
30 24 29.52
31.11 1 Keith L H et al. Environ. Sci. Tech., 1979, 13(4) :416.
32. 08
22.21 2 Yamasaki K. Environ. Sci. Technol ., 1982, 16: 189 .
24.27 3 Paputa-Peck M C, Marano R S, Schuetzle Dennis, Riley T
306 CyyHyg 25.99 L . .
27.50 Let al. Determination of nitrated polynuclear aromatic hy-
28.51 drocarbons in particulate extracts by using capillary column
o 3H- [ ghi] 21.19 gas chromatography with nitrogen selective detection. Anal .
312 2stha [ed,pgr] 4t 25.11 Chem., 1983, 55(12) :1946 ~1954 .
[cd. ghi.iml]
[cd] 4 ,1983 ,4(3) :9
. 27.79
314 CysHyy [ghi] [cd,Im] 32.73 5 Sera Nobuyuki, Fukuhara Kiyoshi et al . Detection of mitro
27.20 azabenzo[ a Jpyrene derivatives in the se mivolatile phase origi-
28.10 nating from airborne particulate matter, diesel and gasoline
. 30.42
3 H- [ ghi] 3225 vehicles . Mutagenesis , 1994, 9(1) : 47 ~52.
CyoH g ’
326 2674 [c?,gqri_ iml] 4t 32.78 6 Weiswiler Werner, Persner Carsten, Creutznacher Harald.
cd. ghi.im
ig :); Measurability of particle- based as gaseous polycyclic aromatic
40. 45 hydrocarbons in the atmosphere. Staub Reinhalt Luft,
27.31 1993 ,53(5) : 183 ~186.
28.08 7
30.50
31.52 ,1986,7(3) :77 ~80.
328 Cys Hig [cd] [ ghi] i; 2; 8  Anacleto Josepph F, Ramaley Louis, Benoit Frank M et al.
34.29 Comparison of liquid chromatography/ mass spectrometry in-
38.14 terfaces for the analysis of polycyclic aromatic compounds .
40. 34
Anal. Chem., 1995, 67(22) : 4145 ~4154.
[cd] [1.2.3k] 28.34
338 CoH ¢ =07 31.19 9  Lafleur Arthur L, Taghizadeh Koli et al . Characterization of
27 Hig
[be] i; [3)1 flame generated C10 to C160 polycyclic aromatic hydrocar
23.72 bons by at mospheric-pressure che mical ionization mass spec-
. 26.87 trometry with liquid introduction via heated nebulizer iner
3H- [ ghi] 30.10
[cd,pqr] 33.33 face. J. Am. Soc. Mass Spectrom., 1996, 7(3) : 276 ~
340 Cy7 Hig
4H 34.98 286 .
[ cd. ghi.iml] 37.02
39.00 10
40.83 1996 ,15(2) :138 ~145 .
1) Vydac 11 Hartmann R. Polycyclic aromatic hydrocarbons( PAHs) in
218TP54 C18 S5um 4.6 x 250mm (i.d.) ; / forest soils :critical evaluation of a new analytical procedure .
=75/25(0 ~ 5min) , 100 % (20 min) ; 1.0mL/ min Int. J. Environ. Anal. Chem., 1996, 62(2) :161 ~173.





