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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-
100085, China)

mental Sciences, Chinese Academy of Sciences, Beijing

Abstract: The composition of polycyclic aromatic hydrocarbons (PAHs) in fly ash samples which were gathered [rom
manulacturing 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 [rom manufacturing district and residential quar-
ters were compared. The changes of the contents of PAHs of different seasons were diseussed. In this study, 135 PAHs
including 53 large PAHs whose molecular weights are greater than 300u were detected in fly ash sarmple from manufac-
turing district. HPLC/MS oflset the deficiency of GC/MS which can not determine large PAHs directly and can reflect

the distribution of PAHs in fly ash morc roundly.
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PAHSs #74F #3471
3E ( phenanthrene, Cy Hyp. M. W. 178u):
E. Merk; B (anthracene, Cy Hypp, M. W. 178u)
Aldrich chemical Co. Ltd; # B (fluoranthene,
CisHyp» M. W. 202u): Aldrich chemical Co.
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Lid; 8 (pyrene, CjgHyg, M. W, 202u) : Aldrich
chemical Co. Lid; X H [b] B (benz [ b] an-
thracene, CiyHyz, M. W. 228u): Aldrich chemi-
cal Co. Lad;ZFEH:[a ]t (BaP) (benzol a ] pyrene,
CyoHjo, M. W, 252u): Koch-lght Laboratories
Lid; = #F H [a, c] & (dibenz| a, ¢] anthracene,
CpyHy, M. W. 278u): EE Colnbrook, Purc; —
#3F [a, h]E {(dibenz[a, h]anthracene, C;; Hy,,
M.W. 278u): Fluka,98 % ; % 3| ghi ]  benzo
[ ghi ] perylene, Coz Hyp, M. W. 2760): i L,
95% ;iEC AR (T4 bR A~ LE 4T
sRmOE () eI EEER
)b T R (AR dhx B H
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BB L2 /DT 0.25um, 7 500TC ) &
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Table 1 The experiment conditions of analysing

PAHs by HPLC/APCIMS
J i #A

[onization mode: AP’
Cyele time (sees): 1.100
Scan duration {secs): 1.00

ARG

TEF 8 :0min LMK =75:25
Smin ZAg: 7K =75:25
20min Z ¥ = 100%

W : 1.0ml min

UV 33 K :2540m

Interscan delay (sees): 0.10
Source Temp: 150

Mass range: 130 to 350
Cone Voltage: (3V

3 HR5iie

3.1 HPLC/APCI IE® F/E M E PAHs

E5

HPLC/APCI " IE B F 5 #s 4 %3 47 7 10
PAHs f MR A 69 % b il B F0 R 1 A A
(E1).

FEREN LR &G T,9 f PAHs FEGETR
Bf st A, LA B0E A R e G o AT L B
PAHs I M* fii[{M+H] "ty GEE, £
1 APCI IEB T 7 A, F,PAHs 1 B AR M A,
FEEESTET, MM, MEEHST TRAOMH
X ,REEAFM+H] B BN GFEY
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SEU {4 Omin B Z & /K = 75/25; Smin B Z W /& = 75/25; 20min B Z. 55 100% ; HE 1. 0ml/min; B PAHs 4+ 3% . 3F
(5.52min}, M (5.9%min), ¥ & (6.57min), & (7.59min), EH [b] M (10, 16min), ZFEFH [a,c] K (15.3%min), £ H ]

(16. 8min),
M1
Fig. 1
PAHs, In3E &, =4 M' ¥, L4 8 # PAHs
Bied: M+ H]" ¥, BaP [M+ H] " 04538, It
A7 F M+ H TR A 3BT
PAHs #£ APCI [EB F i 77 201 i mil i
HFlL# 2.
F2 PaHs EAPCIERFHREAR THMANR
Table 2 The response of PAHs in APCTMS mode

<33 (a, hIR{18. 75min) , 4 3 [ ghi | TE (20 46min) ; i B G 7% L o747, B8 1 bt 5% 40 45 S B oD R BB (L AE SR 24 0. 1 min.
HPLC B o F pAHs IS (UV 254 nm) BB { L) APCcIMS EREEENE(T)
Chromarogram (UV 254nm) {up)and mass Chromatogram{ APC1) { down)of 9 PAHs

3.2 BB AWE

RSN 0 254nm, ZE 100% , &
0.8ml/min BEMET, LI{E8EEH 4.1 ¥ H PAHs
4 S KL B ER . ¥ HPLC/UV 5 S &8/
AR TAC R BB (GC/FINY 43 7 PAHSs #1483
PRFEAT th B (R WL 4 3), R HPLC/UV /)
REE I GC/FID #i2 A 24 i X il

PAHs i 2% M’ [M+H]’ B HPLC/UV FL77 S5 RE ik 73 97 9 R FA 4 1A
- AR_mk BT TE 38 2 1 5 10 (STR) M 08 F L 79
178.2 i g
<| — ¥ | AS Al _ _
M B 8o AN fla‘ﬁﬁl_.fﬂ-[a,h]f@% HPLC/APCI-SIR-MS
) o 202.3 1) J03.3 *ﬁun’.l Igﬁ fﬁﬂilt ;\’{‘J 3: 1 Hij‘y ﬁ'%fjﬁff 1-Ongs
ig W 202.3 5 203.3 5.0ng. M ES 1996 5 L itE . GC/MS 1Y
EHLIH B o283 B 2293 PAHs KM A BE H 150 ~ 400pe!"V . B A
#He i laltl b 252.4 i 253.4 HPLC/MS 487 PAHs B 78 52 B I [ 3F 4 £
ZE a0 8 278.5 ks 279.3 A e -
) g. ,’/ 2 -
Ko h & oss ww  aes  PAWE,fH HPLC/MS £ GC/MS Jr ik Ll
Sl ghil it & 2765 K& 277.5 HiESTMASFB PAHs WFN @ EA 1
ThAS LY, BETE T MR B PAHSs V5 iR
£ 3 HPLC/UV # GC/FID & JL# PAHs # I FRASEL 82 /ng
Table 3 The comparison of detection limits of PAHs using HPIC/UV and GC/FID
PAHs Ik i WA th HH[altE EH{ghi]tE
HPLC/UV 0.008 0.03 0.03 0.1 0.11 0.25
(}(I/Flr)'lol 0.014 0.01 n.ol7 G.016 {.014 0.013
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3.3 HPLC/APCIMS 481t K K S R4 h
1 PAHs
HRRAdtEd AR T KANEERE

*4 KEENPERPRYY PAH/ng-m ™’
Table 4  PAHs detecting in fly ash ssmples

PAHs L EREY2 SR SRS SHRY
RE ,BHEABFEREE®ZGLE, 1T 525 .3 5o "
HPLC/MS 4+ 81 8 i3 5 57 ff 2 & 4 X B8, T L A 12.4 178 Akl REw
BEHTH O PAH:, FBFERE4, B "R 86.2  223.3  28.2  25.6
ek 65.8 T4.2 16.4 14.5
& LA 2 FIHbIE 54.2 125.3 21.8 16.7
MEAPEBITESE, 8L 12 BRM2  —FHlack 7.4 16.3 1.3 1.5
B HEPAHsE BES . BIEEERRSA X4 HEH (2] 44.4 64.7 9.7 7.3
ZEIFa.h] K 30.2 51.8 9.6 8.7
SH PAHs S BRME. A FAS Y PAHs B 30 g 61 3.0 Ly om

FEAR Sy RENEE, FEREHEK, Bk Tk
X 12 HRMW2 5P PAHs SBHE 9 B EM

L

667 770 15.87

: 'J‘”VA“ w"\ﬂ/\u

1199609 FFHERWTEE 21996 12 R FAFUTERER
N7 VI ETHEFERE 4)1997-05 FTHERRE

2591 3278

3152 38.14
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B %5 52 B8 PAH: 2 CpHy (6. 67min}, CaHigl7.70min}, C;uHya(15,87min}, CoaHg(22.01, 25.91min}, CpuHis
(32.78min) , CooHys(31.52, 32.78, 34.29, 38.14, 4(1.34min)
B2 HPLC/APCIEHFHEBAMFRUILE 12 ARASERYPHEREREREEENE
Fig.2 The mass Chromarogram of PAHs in [ly ash of Shijingsan district in December

SHT PAH: B P GHE 2K . MEREER
K3IAXM3ISHAP PAHs SBHBLS AR
7 4 S PAHs SR BE &, i 0E VT 0 R i R
S PAHs 153 W TRIBERBHMA 25
538K, TIK PAHs HEBERRABXH
10 65 FH (2] th (BaP) BN AR AP
PAHs 4R M X H[a | EME B E, 1 525
BRSS9 N 44.4.64.Tng/m’ , B R KL
TS Big A 1984 £ 2 A L5
FRAEAE" BTN R 10ng/m’.

BT OFE A E 555 bR Y PAHs #F4T 8
Y R, BT 1LC/MS MR
TARD R KPR YA 5 P2 135 # PAHs
REEASY HPERFTRSET |, 7L
B —_RERZENAH T, T
FREE 300u LU LA PAHs 75 55 Fi (L& 5).

B GC/MS HEMUMTEEERHM
PAHs,HEHF3%| GC i AW &R M E
i, — MR R B4 W K S T & AY PAHs
(MW>300wW) L EREERMABERAEN
PAHs. FEXF A 81 Tk R KSR 4 M 287
%, & A HPLC/APCI IE & T i i 38 W
PAHs (k& 1359  HF 2 THREXT
300u ¥ PAHs ZHBURYA 55 fh, B2 TH H#
FE#TIET RS BAEP PAHs ITE AR,
B HPLC/MS W R EEH#H —F A, §
FHEH PAHs ME R EFHEMFFNGHRE,
HPLC/MS ¥ & K 4 T & PAHs MIECIL B
PAHs B35 &4 A4 F B

4 i
ZWFHREAABNEENIS R, £
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*5 XEFNYBRERESPE PAHs(MW>300u)

Table 3 PAHs in the cnvironmental samples of fly ash

AIRR prx ammiawen  oenl

/min

- - 24 .87
[ cd]H3 [ ghilE 26.38

300 GuHu g s ed, lm] 26.38

20.69
21.98
24.38
24.98
25.96
28.14
29.30

T #Ha,h]g]a.e]Ek]a,1]
302 Gl gr mle, 8

700
“RERLEENRE. CF 23.77

04 CpuH ERZHEGHE TR 25.90
U RZBTEHER.OFRES 29.52

LR N 31.11

32.08

22.21
24.27
306 CuH,; “HAXsiz g FHK 25.99
27.50
28.51

3H-FFH ghi] TIRIY, 21.19
32 CyHiz led,par] i 4H S % 2511
[ed. ghi. iml )% ]

EEE- 5T NANE T
314 CosHyy [ahi] R 3 = H X cd, ]
&

27.79
.

27.20
28.10
30.42
32.25
32.78
35.15
38.08
40.45

3 3H- 2 #F [ ghi] =3IE
326  CyHpy [ed,porliE @i & 4H- =
R ed.ghi.iml] &

27.31
28.08
30.50

- = — 31.52
CHBRMZRER CFEL

LEHF R cd] HH [ ghilie 32.78

34.29
345.14
40,34

328 CagHig

28.34
31.19
33.31

38.91
23.72

26.87

R Z # 3H- ¥ H#( ghi) 30.10

3% ed, porltE 33.33

M0 Cobhe o g M- =R, 3498
[ed. ghiiml] & 37.02

HHFRE od B3 1,2,3-5k]
338 CpHy, &
H R be] X

40 .83

1) P o iR 5 o 18] BT RE R MW R BB

=75/25(0~ Smin}, Z 58 100% (20min}; H&E 1.0mL/min

Vydac
218TP54 CI8 # Spm 4.6 % 250mm (i. d.); M zh#: ZM/K

BREBELFERFE BHNIKREFRA GC,
GC/MS,HPLC fE W ER EF R MGk . H
GC XB:HEM# TRE XM PAHs, HPLC/
UV B HPLC-3& )41 87 ik X S hr e R ib 2T 1
RUBRM . BEE 90 ‘R0 LO/MS # AR B9 R, X
s TR PAHs HE 2 5 T Br L E K. &
L6 A HPLC/APCI IE B 7 B3 4 i 9%
TIEMT AT PAHs WA, RIET X
4 F PAHs(MW > 300u) B4+ AR50 .
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