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Influence of Inorganic Additives on the Distribution of Polycyclic Aromatic

Hydrocarbons in the Smoke and Ash from Mosquito Coils Burning

ZHOU Hong-cang,SONG Yuan-yuan,LU Jian-gang, LI Hong-shuang,CAI Hua-xia

(School of Environmental Science and Engineering, Nanjing University of Information Science & Technology, Nanjing 210044, China)
Abstract; The influence of inorganic additives ( NaCl, Na,CO, and CaCO, ) on the distribution of polycyclic aromatic hydrocarbons
(PAHs) in the smoke and ash from mosquito coils burning was studied, GC-MS technique was applied to analyze the contents of 16
priority-controlled PAHs recommended by US EPA. The results show that 16 priority-controlled PAHs are detected in the smoke of
mosquito coil without additives, characterized by the predominance of 2- to 3-ring PAHs, which are ranked as NaP(3.109 ug-g™') >
Phe(1.230 pg-g™') > AcP(0.495 pg-g~') > FluA(0.311 pg-g~ ') ; the emission factors in the ash are also predominated by 2- to
3-ring PAHs, but the total PAHs emission factors in the ash are only 4. 7% of those in the smoke. NaCl and Na,CO, additives can not
decrease the emission of PAHs but promote total emission factors and TEQ of PAHs in the smoke of mosquito coils increase remarkably.
The best additive in this study is CaCO,. With the increase of the addition of CaCO,, the proportion for 2- to 3-ring PAHs in the smoke
increases remarkably than that in the ash, while the status reverse for 5- to 6-ring PAHs. CaCO, with mole fraction of 2. 0% has the
most excellent property to decrease total emission factors and TEQ of PAHs in the smoke of mosquito coils, and the total emission
factors and TEQ of PAHs decrease 1. 8% and 86. 6% respectively compared with the control.

Key words: mosquito coil ; polycyclic aromatic hydrocarbons( PAHs) ; additive ; emission factor;toxic equivalent
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Fig. 1 Sampling train for PAHs in the smoke of mosquito coil
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Table 1 ~ Emission factors of PAHs in the smoke and ash of mosquito coil without additives/pg*g”~

1

PAHs M A S e 7 R PAHs e 7 U IR
NaP(2 #f) 3.109 0.113 BaA (4 ) 0. 102 0.014
AcPy(3 ) 0.201 0. 005 BbE(5 ) 0. 048 0. 008
AcP(3 ) 0. 495 0. 004 BKF(5 ¥f) 0. 007 0. 002
Flu(3 ) 0.103 0. 002 BaP (5 #f) 0. 053 0. 009
Phe(3 ) 1.230 0. 048 IedP (6 3F) 0. 027 0. 006
AnT(3 3f) 0.254 0. 006 DbA (5 ) 0. 005 0. 002
FluA (4 3) 0.311 0. 030 BghiP(6 ¥f) 0. 022 0. 008
Pyr(4 ) 0. 247 0. 026 > PAHs 6.273 0. 295
Chr(4 ¥f) 0. 059 0.010

2.2 AN[RVES 506 s AR5 7 ) v PAHS TS
St

2 5 THIN 3 RS TR B ) CES i o
1. 0% ) B0 J AR R MR i PAHSs 1 43 A FRAE. HH
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T IR R XA 2 i AR 0 550 S5 ) 0 A A <
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B UG (EL IR BE , S T 5 e PAHs 19 A #h 35 09 A ik, ]
10 o (8 A i v 2 S W T e/ L3 /2 SO0 N e =]
PAHs, {1 NaP Fil AcPy. 340 th PAHs AT K T
M7 L B CaCO, #Y BCF JH b PAHSs SR 7
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4 38 o
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B4 Phe FluA  Pyr f1 BKF. #1 % F 485 o i PAHs
Fe vt , U T NaP () HE L 58 35 AR, 8 o %) Ak 2
Jo B R AR i) PAHs B4 fE 3 3R 4 3RS
I, JLRNAE IR BT i 03 2 B v T AR AR Y
7.

AR HE RN K B PAHs HE il i AR G M (32
2), RIS PAHs JSHERCH 7R A, HK
SR rfr PAHs SUVHE R 7 8AIG, — 3% 22 (R F7 7F 46 B
B A e . 5 PAHSs SLHERL R A 28 1017 B0 AH AL
SRR AR h PAHs 1) TEQ ¥k B 2 8] 0 47 75 4 B0
(9 R G B AS r PAHS 9 TEQ ¥k B2 =5 A I 7
HRNR () TEQ e i fm 1K 43 A7 S A, 3% AT A8 il 7
A TR TE R B AETE . IR R IO A 1) A B
JKIR PAHs 7= A i #k 22, HE S8 < P () PAHSs
A B T KR PAHs A R 5 £ I IS0 A
A 5 1) £ 5 AT B AR/

Zi L FTIR W NaCl #1 Na, CO, kK RE 2 £ B I
MRS PAHs HERCAVE T, £5 2 S 30 < b PAHs &
HEBCH 7 F TEQ WREE R BURRI R BE Ry 38 hm. 1 1y
5 ,CaCO, 7¢ B AR WA M0 Ak PAHs HE 5 T 19 3%
R AE BN CaCO, YIS F JH S PAHs 1) TEQ ¥
JE BRI ) s Y R ARG, B WS n CaCO, X F%
A A B TR 2 B T PAHs 59 HECA # B B 1

®2 FAEHEMATHEFRSMAE S PAHs HEEFHSHELE ng g

Table 2 Emission factors and TEQ of PAHs in the smoke and ash of mosquito coils with different additives/pwg-g~

1

WA AT NGV
PAHs A S ANGR B0 2 K S AT A T3 ol 2 K T
pyIlIBal 1.0% NaCl 1.0% Na,CO; 1.0% CaCO, 7 Jml 1.0% NaCl 1.0% Na,CO; 1.0% CaCO,

NaP (2 ¥f) 3.109 8.933 7.549 4.001 NaP(2 ¥f) 0.113 ND" ND 0.012
AcPy(3 ) 0. 201 0.601 0.584 0.507  ||[AcPy(3 ¥f) 0. 005 ND 0. 002 0. 002
AcP(3 ¥) 0. 495 0.617 0.763 0.543  [|[AcP(3 3F) 0. 004 ND ND 0. 002
Flu(3 #f) 0. 103 0. 056 0.119 0. 061 Flu(3 #) 0. 002 0. 002 0. 007 0.010
Phe(3 ) 1.230 0.634 0.574 0.344  |[Phe(3 ) 0. 048 0. 060 0.079 0. 063
AnT(3 3f) 0.254 0.294 0. 405 0. 101 AnT(3 ) 0. 006 0. 002 0. 006 0. 008
FluA (4 ¥§) 0.311 0.107 0.277 0.299  |[FluA (4 3f) 0.030 0. 047 0. 044 0.037
Pyr(4 #f) 0.247 0.122 0.183 0.238  |[Pyr(4 ¥) 0.026 0.032 0. 030 0.030
Chr(4 #f) 0. 059 0.051 0.078 0.096  |[Chr(4 #) 0.010 0. 007 0. 008 0. 003
BaA (4 3) 0.102 0.143 0.179 0.051 BaA (4 3) 0.014 0. 009 0. 006 0.016
BbF (5 #f) 0. 048 0. 045 0.036 0.013 BbF (5 #f) 0. 008 0. 009 0.011 0. 026
BKF (5 #f) 0. 007 ND 0. 003 ND BKF (5 #f) 0. 002 0. 020 0. 026 0.037
BaP(5 ) 0. 053 0.051 0. 049 ND BaP (5 #) 0. 009 0. 002 0. 005 0. 025
ledP (6 31) 0. 027 0.026 0.027 ND ledP (6 3) 0. 006 0. 002 0. 008 0. 025
DbA (S5 ) 0. 005 0. 005 ND ND DbA (5 #) 0. 002 0. 003 0. 002 0.013
BghiP (6 #f) 0.022 0.018 0.017 0.017  |[BghiP(6 1) 0. 008 0.010 0. 008 0.022
> PAHs 6.273 11.703 10. 843 6.271 > PAHs 0. 295 0. 205 0.242 0.331
TEQ 0. 085 0.092 0. 089 0.015  ||TEQ 0.014 0. 009 0.012 0. 049

1) ND 7R R A

2.3 CaCO, ¥ Xt 0 8 be 7= 1 v PAHSs %
5 53 A3 )52 Wi

N T B2 % g% CaCO; I8 50 Xt 5 7 424 Jog 7
Yrep PAHSs HERC 9 52 W AR 5256 E TR R 3 Kooy
WA 0.5% 1.0% .2.0% .3.0% ) CaCO; ¥ ¥, /%

HEAS TR I (9 CaCO, Xof 507 40 A< R # Hf PAHSs
Gy ATRRE RS I S5 R 2 ~ 7 R,

B2 78T CaCO, ¥R Jin X W50 < v 21 A
PAH 43 4 B AF 09 52 0. f 18l 2 BT 41, B CaCo, J5
4 IO AR A, AR 10 ~ 14 F PAHs, 4y T 5088
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) TEQ ¥ JE (& 7) , KB CaCO, WS i it B &5 , 40 <
ot PAHs 1y TEQ ¥k BB AIX, (H ¥ N 3.0% CaCO,

WM 2.0% CaCO, BFHHA T PAHs Y TEQ ¥ B Bg A
B, g5G1E 6 FIEL T W%, BRI Nk 0. 5% Fi
3.0% WM PAHs S HE R PR 48 R m s in 5] g
A PR B I3 A PAHSs (1 TEQ #k RGN, 1%
HE— 2 TESE TR CaCO, St B AR 40 v 7 2 1 24
K7 PAHs MHFBCH R BRBCR. b kE A
HIF 5% BE 1 04 B8 R 43 8k 2. 0% (1) CaCO, AN, 78
FEAR IO M0 A PAHSs SVHE I R TEQ ¥ BE T
YRR B W1, FL PAHSs S HE i X 8¢ oK i m 5]
MR T 1.8% ,TEQ YR EFIL T 86.6% .

T LG 0, O R be I O TR R 3K 700
~800°C , 1My W7 A7 RO 43 N M S TR 7 1) AR 8 Tk
B2 1 170°C 2247 B AT 4 2% 20 itk , % i CaCo,
AR IO IR 56 1 W O B A BT RIS (R AR 25 52
i %t 3 B 45 R, BV £ 0 B 7 g BIK g Ak R 7 R
M. H i T CaCO; 7E FEAR AR A PAHs S HE i A 5
75 T B AR AN A I, PR I CaCO, 38 AN 2 d5 ALY
PRI, Tl A 28000 7 T 580 ke B AR e A 0 A
PAHs B HECE AT R T3 40 /Y 55 50 R 8 .

3 G

(L) R Jm 50 B 4% 3 F , B0 48 A 16 Fil
PAHs ¥y # , Horp NaP il I 7 ok, Hik ol
Phe AcP Hl FluA, L 2 ~3 3 L&¥ 0 3, 2 i PAHs
SHETCR 14 86. 0% 5 JRAZH PAHs 02 L) 2 ~3 3F
fb&¥ ok £, o NaP S K, ok Phe.

(2) % m NaCl 1 Na,CO, A fg 2 3 F A 41 < rp
PAHs HERCVE A, 2 S BUm A PAHSs SUHE L A
TH TEQ V& B 3 30 A [W) % B2 09 35 fn. 1 &,
CaCO; ¥R In 7 7F B AR BCA 48 < PAHSs 1 TEQ ¥k i
7 T A SR R £

(3) fiz5 CaCO, ¥R M3 0,2 ~3 35 PAHs
TE M5 RN R 3 451 1 LA A S 3% T 54 2R PAHs 78
A5 R v 45 25 1) L AP 6 AR AS i 390 vk B g A
b0 5 ~6 ¥ PAHs 72005 BRI v 403 8 1Y Lo (E 2
EERT OGS <5

(4) b SkFEFERDEN 2.0% By CaCO, FM
FI|7E [ AR I 75 40 S PAHSs i HE i R 7 F TEQ 3k B
J5 AR F e B, L PAHSs SCHE PR - 38 S s in
FIMFFEAR 7 1. 8% ,TEQ ¥k FE AR T 86.6% .
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