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The correlation between PAHs and dioxins formation during coal and

municipal solid waste co-incineration process

LI Xiao-dong, YIN Xue-feng , LU Sheng-yong. GU Yue-ling, YAN lJian-hua,
NI Ming-jiang,CEN Ke-fa

(National Key Lab of MOE Clean Encrgy and Environmental Engineering, Hangzhou Zhejiang 310027)
Abstract: In order to chieck the relation between PAHs and dioxins formation, the paper
evaluate the possibility of dioxins formation from PAHs via precursor pathway, as well as
the corresponding mechanism in municipal solid waste (MSW) incineration process.
The incineration experiment mixed proportionally by municipal solid waste and coal on a
fixed-bed had been done. then the PAHs and dioxins formation performance were studied.
With the increase of S/CI ratio higher, the total PAH emission decreases, and this trend s
similar with that of dioxins emission. It shows that the correlation between PCDF and PAHs
is obvious. Especially the correlation between Benzo(a)anthracene and PCDF is very
obvious, so BaA may be one of typical PCDF indicators.

Keyword: MSW; PAHs: dioxins: indicator
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WE: TR EEXTESIZ I T7 7 (PAHs) FEBI R, E—& /N RS
e E3EAT TR SR . SR EREE. K-DIRGEMEERZATAiILIG, 955
R WU 25 A R A WU 25 P T OB (S Sh 2 AR A FR AR US EPAR kAR 4 ¥ ey
167 PAHSREAT T I5E . RIS REMH: ESPPAHs LURIFFAIFER 4 =, FAhPAHs LA
PHFIEER A L AR P PAHsEEM & (TEQ) IR S F A 53R PAHS |, 27f (a)
F (BaP) Fl ~ 2K Jf (a, h) 5238 (DbA) /£PAHs TEQWREE MW KTTHRAE : < HEELB N, BAH
- R PAH ST BE FITEQIR BE 52 Tt S5 3 J5 vk I AR Ak #a
K@ THITE; DM B BIEK
1 518

HAT, A REMEN M E SRR 1 B, B RRERE N SBHEEEENL. TIR
FIFF R F Rl R H B R R HEARCIEEERE. B/ FERpEE
BRI N R AN H AT RS AR AR . —, EREBES “EiEtEa s
HRAA AR, FRAR RE M A A 0 LR B A T S AR B FE AT i A< e
IRIRTIR T, AR, WEFHERHEmM" .

£ 3554 (Polycyclic Aromatic Hydrocarbons, PAHs) & & FREIEIRE (BT
400°C) SRE LM F AR SRR, BSR4 KRR A 600-900C"™' . PAHs Z Ll
£5RAMMXNE, REAENEE —EMEEEM. #EASS P PAHs K2 HR K
ETRY) £, ARSI KHBF TSR, KARE 2. 5um LU NPk _E R A9 PAHs
A E R IR E | AL IE B RN AR BT 5 R & R AR Sk [ N A3 % PAHS
s A B AR BB AT T KERTR; RBITR TS 88kt
WL FE o PAHS AE RS A AR g m

KA — G /NRTALR A BT R SR, W KA AL 4 SR 4 US EPA
B A Ye i 16 Fh PAHs, EA114 5225 (NaP) . 5 JE (AcP) . J& (AcPy) 47 (Flu) .
B (AnT) . 2580 (FluA) . B8 (Pyr). #3f (a) 8 (BaA) . 1 (Chr). #3f (b) % & (BbF) . #
It (a) T (BaP) « # If (k) % & (BKF) . ~# Jf (a, h) % & (DbA) . i (1,2, 3-cd)
(In(1, 2, 3-cd)P) . 3E (Phe) FIZEITF (g, h, 1) 4& (BghiP), WIFT I ELXT PAHs FEBUHIRE WA .«
2 RIS
2.1 R ER

RIS T S AL L, FIKi4Z N 0.56mm, [N RATES TG RIE L. 96
LS Y 5 05 43 4 1 S RD,  SFIARIAR A 0. 58mm.
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#1 R EREE R i

Ce(®)  Ha(%) 0.t (%) Noa (%) Sut (%) Querar(MJ/kg) A (%) M.s (%) V(%)  FCu(%)
70. 40 4.54 7. 86 1. 24 0. 63 28.91 12. 62 2,72 30. 57 54. 09
2.2 AEEESHLXE

R0 2% 8 WICHR[13] . R, FRE—ER AR IEL LS, FFE B ok /LA
SIRAL, A FAL KRR T B/ AR, 5 RSB AT R B2 X R H i i
F: FRIGRREEMRLRE, MEIREIMAIRN ;. M KIER LS SR e shikie = . B/l
RBARAIRFEZRIMAIRE . HRBREFAZRL 500°CEAL, FHEMAREEHI B, %
LER W& KRGt R 2R SURI LT, 3 hlh S A RS K 2R BE AR 2 7E 900°C A2 4 .
mpe LtaE et e, NG HE, TFRIREAKZES, HREe 1 st sk
TH. SARRE 1 /DGR RE R B HE A BEFES . PAHs FEREL ORI, & (R
LSRR RARWEER ®R) AR, S PAHS RIEUREREE WL SOk [14] .
2.3 H&EOR

WS B4 A ARG OGHAT AT SRR PAHs FERZ R RAHL. K-D R4 FIFERRE
Frafifb /e, R AR A AR I 2% 0 S A U 28 1) B OB €8 38 DU AT I 52
2.4 HEMYHERE

NF] PAHs X FRE5F0 A ARG ER I B FFEEAF], O T VNS 4k PAHs HEURI G 7Y
BE, ASCSIANEEM M4 (TEQ) MR M-S . PAHs TEQ ¥R ¥ A 5E X RITHE 2 WLk [15] .

3 HRENHR

3.1 ERRLEIHRS AL S RO R
B T ATLAE Y, g, B L
CHi & 8 2 FRE#a%, COFl H & BIS R L7 W o g7
FE TR, X530 RIS R — B 1
L R AR T E . —
JiTE, BEESHEECRE N, PR BN,
KRPGEFMB, FH TG KETRL,
B BRI KRR S AR AR

m

2
0
8
g] 0 CO O H A& CH v CO,
AR E: 0.39 kg/kg
4
2
0

HE B 860-920 °C

AR, RERR 00 B B AEDLR e
BARERBREEALS, 55— T, S 225 282 3% 38
K, B 5EREMRBNBBRE, HTPE TR s
AIHRALST CO A LI, FIRT, HRLCi 1 X R4 B

i, SAEEEK, BRI SAHIER AR

A FRO £ B N 1) s>, AR R RBR % AL 3R A B AR AE I AR —E MO 0L
SRS SRS, AT B . BTLL, b T 3REA B SR,
DR AIE L, R TREN R R, RTRA S & 8
(& th 5 R 2SS AR A KB AL N B DG KER) N A{US PR RS T A
MBS, T HSARRAHEXENEH, FERBEREAS S, MHSRN
MIEAT. AN, ERAREALE RS, O TR A THPIE R 2R
3.2 ZHELEITHEER S S PAHs LS S R AERIHIE
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R A B ER 2 <Ak PAHs /B SHE ISR & 2 —. 54 PAHs AR L4 A
ST 3 AR : © @k ign 0 k0t PAHs f92E k. BB —FE AT &R
FAMN, KO AEITTRNTTZRS, FRERRTGTE OB, WATTRAO bR
A0 ROV HIAT A % PAHs: @ 584 PAHs F<#)f0Fh2E: FUl U5 R AR Z, Bl G
AR Z, BTUATE A PAHs F2RIR £ @ JHIT PAHs MIEALERAR PAHS o/t it "™,
B2, EEMIXT PAHs A A H AR TP &, — 77 T 8 7 1 e 2 ik 258 189
IR I I FR A K PAHs, 5 — 5 T B in A8 Ak 5] vk RE 3 N SR Ak J V3 2R S 2L PAHs [
fif#. Xt PAHs AER 3 FORFEIMEFHMIGRTS, BT RV BT AR i R NS 5. 3 T8,
P N5 3 SRS U, ST PAHs AR A48 FH LABS B (1 e L4 ik PAHs ARk =
MiE R A, BRI A 2 et PAHs A 4 AR NS
MR, EACFHE PAHs FOMEFAEINGE: YHiREMS AT EEENSFGE, EALFE PAHSs
IR AL, BEB, PAHs A4 S5 HE SR KRS N IR, AR, X TRk, &R
MoK S, W LAINSERIK A AR S SR BIE AR S, R VFIE 2 R L A
0B E AT A TR TSR, SRR MRS, EEREREAR
9%, BEERER N R IS A HILE EH SR, BRT PAHs MR E K. Fit, #xt

®2 FHEEITES S PAHs 44[ HIL 1

SR 2.25 Nm'/kg 2.82 Ni'/kg 3.32 Nm'/kg 3.83 \m'/kg
PAlls Conc. (%) TEQ (%) Conc. (%) TEQ (%) Conc. (%) TEQ (%) Conc. (%)  TEQ (%)
NaP 13. 94 1. 40 16. 48 5.36 10. 30 1.04 33, 06 2.40
AcP 34. 01 3. 40 43.27 14. 07 34. 66 3.50 5.81 0. 42
AcPy 13.42 1.34 27.08 8.81 9.79 0.99 22.40 1. 63
Flu 3.50 0.35 5.31 1.73 2.75 0.28 3.57 0. 26
Phe 8.34 0. 84 3.52 1. 14 1177 1.19 18.33 0.97
AnT 4.70 4.70 1. 36 4.44 5.34 5.39 5.61 4.08
FluA 7.29 0.73 1.02 0.33 9.91 1. 00 9. 58 0.70
Pyr 11.22 1.12 1.39 0. 45 11.21 113 1. 47 0.11
Chr 1. 59 1.59 0.25 0.83 2.16 2.19 2.73 1.98
BaA. 0. 52 5.16 0.04 117 0. 65 6. 54 0.57 4,12
BbF 0. 34 3.38 0.05 1. 49 0. 47 4.77 0. 80 5.79
BKF 0.16 1. 60 0.01 0.33 0.10 1.06 0. 00 0. 00
BaP 0.74 74. 16 0. 08 24. 98 0. 70 70.73 1.07 77.55
DbA 0.00 0. 00 0.11 34. 67 0.00 0. 00 0.00 0. 00
In(1,2,3-cd)P 0. 00 0. 00 0.00 0.10 0. 00 0.00 0.00 0. 00
BghiP 0.23 0.23 0.03 0.11 0.19 0.19 0. 00 0. 00
25 13.94 1.40 16. 48 5. 36 10. 30 1.04 33.06 2.40
KBS 63. 98 10.63 80. 55 30. 19 64. 31 11.35 50.73 7.35
45 20. 61 8.61 2.70 2.78 23.92 10. 86 14. 34 6. 90
5 B 1.24 79. 14 0.24 61. 46 1.28 76. 56 1.87 83.35
6 £ 0.23 0.23 0.04 0.21 0.19 0.19 0. 00 0. 00
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PAHs ‘B 70 A =0 3 PR H LA s S K REUR NS . 43R R 1 7s
, #2FBUEEY UL PAHs AR L 40 Aa 45 R B 44251k
3.3 TRELEXTIEER DS 4L PAHs £ B 5 9 5 B 820

K 2 G T AR AL ST PAHs 0. MERTTLLG Y, ARG
EEXT S, NaP. AcP. AcPy. PhA. FluA Fll Pyr HI5 4 KE4E04 10%LL |,
% AcP M Hif m; 2 2R, 3 BRAI 4 3K PAHs (AP PAHs B9 98%LL |, 44 PAHS
TEQ ¥R/ AP 4E 5 35 PAHs b, EA140Y PAHs TEQ ¥ 5 B 1K 61-83%, Hh BaP 1y
TEQ ¥R 'y PAHs TEQ ¥R B FNH) 25-77%. X ETHH T AR PAHs H9FME 4K 72 ja)
FAEZSR, W PAHs (OEEME LB R MR R, BRRR/NEEM 25 A 25 T4,
Mt, R —34 PAHs WIMREEE D, (BRATENIMEE SEREHNIR R, 4 BaP,

ANTR) 2 S LT BB 43 Ak B2 R PAHS M A RIS IR 3 FizR. e ch & it 10%
ff] PAHs 32243 FluA. Pyr. Chr. BaP #l DbA, #HXI T-HS /I PAHs 2k id, Ak PAHs
RIVREL 3 A AR ER AR PAHs b, HATGMHBIHES THESPRMH, THL 5
¥ PAHs. “V:#5 5 3f PAHs &= (1A 2400, {48 5 ¥ PAHs TEQ &1 ,Y PAHs TEQ ¥k
BAR R AiEIA 87-98%, H o BaP [ TEQ M EF &7 PAHs TEQ ¥ B A 40-60%.

* 3 DX PAHs 43 A7 HIR A

L 2.25 Nm'/kg 2.82 Nm'/kg 3.32 Nm'/kg 3.83 Nm'/kg
PAlis Cone. (%) TEQ (%) Conc. (%) TEQ (%) Conc. (%) TEQ (%)  Conc. (%) TEQ (%)
NaP 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
AcP 0. 00 0. 00 0.00 0.00 0. 00 0.00 0.00 0. 00
AcPy 0. 00 0. 00 0. 00 0. 00 0.00 0. 00 0. 00 0. 00
Flu 0.33 0. 00 1. 17 0. 01 0. 00 0. 00 1.37 0. 02
Phe 4.32 0.01 9.40 0.04 5.74 0.01 20. 61 0.35
AnT 2.97 0.09 4. 80 0.21 2.29 0. 06 9.05 1. 56
FluA 11.39 0. 04 18.95 0.08 6.92 0. 02 28. 10 0. 48
Pyr 16. 84 0.05 20. 98 0.09 12. 69 0.03 6. 65 0.11
Chr 12.89 0. 41 11. 26 0.50 11.18 0.29 10. 20 1.75
BaA 3.90 1.23 3.05 1.35 3.44 0.89 5. 02 8.63
BbF 7.01 2.21 6. 15 2.71 6.70 1.72 3.39 5. 82
BKF 1.71 0.54 1.49 0. 66 3.03 1.55 12.10 20. 80
BaP 15. 10 47.36 9.87 43. 50 15.72 40. 47 3.52 60. 16
DbA 14,43 45.45 11.39 50. 21 21.23 54. 64 0. 00 0.00
In(1,2, 3-cd)P 7.49 2.36 1. 48 0. 65 0. 46 0.12 0. 00 0. 00
BghiP 1.61 0. 05 0. 00 0. 00 7.61 0. 20 0. 00 0. 00
2 5 0. 00 0. 00 0. 00 0. 00 0.00 0. 00 0. 00 0. 00
3H 7.62 0. 11 15. 37 0. 26 8. 02 0.07 31,03 1.93
45 45.02 1.72 54.25 2.02 34.23 1.22 49.97 10. 98
5 5 38.25 95. 76 18. 90 97.07 19. 68 98. 39 19. 00 87.08
6 5 9.10 2.41 1. 48 0.65 8. 07 0.31 0. 00 0. 00
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