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Experimental Study on HCI Real-time Emission Characteristics in Simulated
Municipal Solid Waste Incineration

FENG Li, JIANG Xu-guang, LI Chun-yu, AN Chun-guo, YAN Jian-hua
(State Key Laboratory of Clean Energy Utilization (Zhejiang University), Hangzhou 310027, Zhejiang Province, China)

ABSTRACT: According to the composition of municipal solid
waste, simulated municipal solid waste (SMSW) was prepared
and used in the tests. The chlorine content of SMSW was
regulated by adding different content of organic chloride(PVC)
and inorganic chloride(NaCl), and a lab-scale tube furnace was
applied to investigate the emission characteristics of HCI
during SMSW incineration. The gaseous HCl emission was
measured by Fourier transform infrared spectrometer(FTIR).
Results show that compared to the combustion of SMSW with
NaCl, the HCI concentration is relatively higher in the
incineration of SMSW with PVC. With the chlorine content
increasing, the HCI absorption from SMSW combustion with
PVC quickly increases. However, there is no significant change
in the case of SMSW incineration with NaCl. The HCI release
beginning temperature in the incineration of SMSW with PVC
is around 250 ‘C and the maximum concentration value of HC1
occurs at 300°C. Gaseous HCI emission can be detected above
900°C in SMSW incineration with NaCl.

KEY WORDS: simulated municipal solid waste; incineration;

HCI; emission

. RPN AT R AL, eI T AR T R,
TR I HLEA I PVO) LR LS AL (NaC) i 5 444
I & G, A SR I0 3 4 1F N A S Ry 2 1 % e
7= HCL IR AT 9T . R, SR8 B I AR e 21
AT AT OB AE R A2 0 HCL AR HEAT SERTAS
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WMo &R, HXTTHERR I NaCl BRI IR S,
I PVC BRI S be A ¥ HCL AR BB o B
SURITHE, 4 PVC MBI SR 1 HOL A5
14, 1057 NaCl IR 3 £ 1) HOL AR LA K . FL7
THIRIN, ARSI PVC BRI N R IAE 250 CIFUHRE
B HCL A&, 75 300 C A AR AR B K, 4R
JE ISR TS IS E] 600 CTAEAT o HEREH I NaCl Il
P, R B4 KT 900 °C IR I 2 — 5B AR A $ i) HCI
Ak

KRR M, A8k HCL B

0 51§

PR A e AL ks e in) i H 75 W, 328
ARG RIRTG S AR iDL, 4w M AR
Vo, Hoh HCL 2 EE s g ke —, kgl
— AL F] 100~1 000 mg/m’ . HC & A% 5t 1k,
IR 3 KA s, b (ks A 44
RV ZWET R e BRI b, St ez
AR PR o e JE b A S R 8 S A TR AR P A1 il s
i, &R MSW R HLT BRI BARMES vy, R
JEER T 40% R FEASCRAH LG, e I ) R
& T 20%71. HCL A A A f BB AR ™ 5, Belisih
B IR IR, S04 7S e, 7 I K e DA
zperPl,

Rk, H SEX HCL 7B A Bed 72 iR it
Fe TR ST, Kuensheng Wang 2 A LI PVC
SRR P HLE A BE R A HCL 1) 3= 244 )i,
MM E AP 4 HCL 13 ZR P& B R
NaCl. fif A% HCL HEBUW 5T 2 42 e A FH#OR P
Xt PVC A7 MU IR B AN PR AR R (e 3 B L,
TSI T AUARGS B, Joik kAN HCL I R AR
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Rtk BRI SLAE S A A T A ek I A
1) HCl AR A A AT, T & 5~ (0
e BRI DTG R LA B O
YR A S AT 1O, R IR 5 7 i A
WBCEBCF Y CLES 1, WP CLE 7RI e
HCl Sk, thnlfESE Cloy NaCl Z5 ¥ K BIm,
i H A BEIRAG —BUNTH N Cl S&, AR S HCI
PR BBE RE R s I ARt it 2, O TR LA
JUF HCL T4, ASSCkit ) L L 3 3 41 734 B
— JE IR LA UL I v AR v b R B A, A AR
W B B 4% B AT R BE . IR RIS 0 Gasmet
DX-4000 ] i 5L - AR e 21 4b 5l 3% 73 B A
(Fourier transform infrared spectrometer, FTIR)X} ;™
M) HC AUARFEAT SEI R, $R5F HCL Bl 3 h 5
Yo SR S R A R TR

1 AR T A A R IR AL B R
Whoiy AR AR B L i SOk B IR,

F1 N & SRR O Rk T A 3 3 (simulated
municipal solid waste, SMSW)[F4LRAIRC LE A HZ
2 2 e [ (R S B ARV B IR, O AR UEAE S B
AN, WIS 0K, BRA SO SMSW L
%2, %3k SMSW & 4170 1 Tk ooz 7 e

i AR bR O AT R R SR, AR
FBORYE T IR, ARG, L) 2
Je L NaCl 25 A B R b, B 1 8
SMSW & AP s & i, BT W LUE H,
IRL G GBI, 3K 2 PR A 8 FH 1R SR A g S 7K
Wi, oy REE LI, ANETHITE, SRR AR
BRI PVC KR MERUERIERZ, SEE
BIfE 100 mg/g VLRV [, A oK. TR
HISE I PEC TR, AR SEBR A B R 0 AR =
(1) NaClo MR LAE tH, B T AR 3 S
0.01%4h, AR S BB BAR, HBRAEBHU LR
I AT LRI R 4%, TE1 SR A3 T 4554 2 5
Brilse, WA E BRI S "B, JA

F1 FBSEXE PRI T A FHIIRE R
Tab.1 Composition of SMSW in the references
Wi 5y 1% e
[EES IS IR 211 KL% &R A PR b
34.52 3.03 16.28 3.93 41.98 0.26 0 0 0 A
31.91 3.66 19.53 3.59 40.07 0.53 0.71 0 0 2
52.00 4.90 11.20 1.18 20.64 1.28 1.08 0.80 3.00 B
45.00 9.00 8.00 3.00 30.00 0 0 0 5.00 (B
50.29 14.17 0.61 1.16 32.05 0.92 0 0.80 0 B [ g 130
48.00 6.00 1.00 1.00 42.00 1.00 0 1.00 0 By CE 1))
35.00 9.00 2.00 0 22.40 0 24.80 1.80 5.00 STt
47.70 1.63 0.40 0.47 0 0 0 0 49.80 Y R
* R A B (1024 I R ST A v B 4K
FT 2 ERUSR T AEERIRAYE K
Tab.2 Composition of SMSW in the sample %
JEARCOK. Wk S0 REEG. YA ZREL ORYT WRL RRIR OB SJEGRE. #ikh 4Rk )
45 30 5 8 1 1 6 4
F 3 WU TE R T R ITESHT
Tab. 3 Proximate analysis and ultimate analysis of SMSW
ke RS JCE %
Mad Aag Vad FCaa Caar Haar Naf St daf Odat
ek 6.34 8.00 73.61 12.05 43.92 7.42 0.18 - 48.48
2 5.38 0.10 87.72 6.80 4452 3.57 0.16 - 51.76
A 6.72 0.70 73.49 19.09 46.27 7.23 2.65 0.18 43.66
B 0.23 8.14 90.58 1.05 79.28 11.22 0.58 - 8.93
b3 0.01 99.07 - 0.92 27.15 61.80 7.49 - -
NN 7.80 0.46 90.42 132 44.63 8.62 1.60 - 45.15
ARHARNT 7.00 5.97 70.27 16.76 49.66 6.42 1.16 - 42.76
RE RV 0.13 98.22 0.64 1.01 12.77 79.79 3.19 4.26 -
gt 7.07 8.97 60.33 20.63 47.90 5.05 5.32 0.60 41.13
ZE 0.42 0.00 95.77 3.81 64.05 4.97 0.06 0.10 30.82
R B3R 4.65 33.01 52.72 9.62 49.02 5.98 2.17 - 42.83
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Fig. 1 Average chlorine content of each
component in SMSW
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Fig. 2 Schematic diagram of reaction installation
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{5 B I TRV, AU P AR AE A LU, I X
WLt CHy (WRICHT RGeS X sl 3 o, AH
FLEL T CHy MR Wi B2, HCT Wi f I

WO R 9 o DI 2B X 3k, T CHy Rl
KIS W, ANRERSE HCL [micig! ™, gime
PSR HCL A i (X 355 11 (2 873~2 565 cm ™)
HEATHRC, WO DR s B 38 0 R A 0 e e I A=
B AR WU B o, SRR B KT
ML g, A HCL RS fEA
SEBG R T HERR OV AE B ML TR, WE
PR DUAE KR BE S (1], PRI S N 7= A= A AL ¢
2 Rke, HEBR SO A I AR BT . BoE S8
AN 20/min, IIFGHRER 120°C, B
MR T, R EE A 20 C/min, &R A
1000°C, A=W EIREN 1000°C, (HNFAICHL
SALIE, P4 NaCl 1K &0k 801 °C, [R5 &
B4 I AR PR, JERE 1150 CIEN—REL
W, TIREWCEWRE N 1150°C.
2.2 T TRIZIT

S T R MR A MR 2 2 MO U A 3, T
oy G i BB LT, TRA A5G 0.5 g,
WA PVC. NaCl 08 &, FlE ARG &
(196 £ 532, Kuensheng Wang 5 A7 i & 464
(PVC. NaCl. CyCly )i 5 ST 0~1.6%LALIFFT
S HCL AR5, MUY, Wey 0 Gl g 7E
B8 T I PVC A NaCl RS &4 0.1%, 0.3%,
0.5%, 1.0%, 2.0%, S5.0%RHIE RIS 5
Xt HCL A SR, 2% RSk, % 4 AR
PV PVC HT NaCl J5 SMSW & & .

x4 HAMELYREIETERREEE
Tab. 4 Chlorine content of regulated SMSW %

W0 PVC 1) SMSW £ 5 = 02 04 06 08 10
7RI NaCl () SMSW & 4 & 05 08 1.0 20 50

3 XKWERRE

3.1 HmBHSEEY SMSW #ERAET HCI B9 AU 4
I JEUR A B FR AR I PVC BERII AL & &
IHIN 0.2%, 0.4%, 0.6%, 0.8%, 1%, M%< HCI
R B BE L (172 4L
B Prb i AT MLE AL a0 B BB R (an PVC S
PVDC). B, B S hled i HCl, A MK
DA B, e 10 S B % SR UOTaT LR
CxHyClLA+02T—> CO T +H0 T+

HCHASE IR (1)
%F PVC, L= HCL w20k
PVC - L+HCI+R +HC 2)

b LGB MEATH; R WA EER; HC 4
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300 ‘CHAIEE|IEA, BHG HCL AT H 1298595 I
FELEF] 600 °C 247 . FRBEIAEPIA G PVC [kkeid
FEoy I ¥R o b it A ik loe 3 AN B
240~340 °C /& PVC i 5B B, M 470 ‘CHF AR BAKE,
33X P i S AR, S0 PR E P
PVC MMRAEAE 2 DML, SURT AR 1 BB
250~300 C LA HCI (/e R K, 75 300 ‘C ik
Bl e PO EUR VIR . i) PVC 1 Cl 3 AR
B BE(250~350 "C)LL HCL (BT . 2ok 25
1E i 2 RIS PVC 1 SE56 45 AR B HCL A2 ik
FIAERHX 200~350 'C. il Sd@ i PVC 1
B R IPIRBE LI I PVC 7E 200~600 “C 1] LLSE K,
SUIHTH . HCL 058 PR BURE P S 30 AR S Hb 36 IE T
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Fig. 3 HCI emission characteristics with temperature for
different organic chlorine content
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Fig. 4 HCI maximum concentration value for
different organic chlorine content

S EE KRR 385N, APES R 0.2%~1%, 1~
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B Sy O MK G, AR A
ﬁn‘F&@[24—25]:
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F Si0, S AL A B AL S A HCL,  Jz 712
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2NaCl +mSiO, + H,0 — 2HCl + Na,0(Si0,),,  (8)
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5 NI NaCl ff) SMSW 7E FHR 3 24
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Wik 5 A P I B TS ot e (T B 380 A o
SMSW =4 HCI R340, HIE 5 i LUE H
Y EE KT 900 “CINF, W LUK 21— & (1) HCL T H,
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I B AR 7T MSW . FA s W3k 2 0B JCRr P I A
RIL, FEHERT 1000 °CJin] LB E A £ HCL
(I TG . MLY. Wey 25 )i et S Ak PRI AT ML
I EPVC H CLE &350 0.1%,0.3%, 0.5%,
1.0%, 2.0%, 5.0%)&IATH I HC it 73508 5x
107°~2x107, 3z i T BN E A (B JE +NaCl
Cl &8 5M 0.1%, 0.3%, 0.5%, 1.0%, 2.0%,
5.0%) ) HCl AR5 1x107°~5x107°, i% HAsk
Kk Bl A R B, AEERRIX Clyae—
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Fig. 5 HCI emissions characteristics with temperature for
different inorganic chlorine content
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