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Abstract ; Chlorobenzene ( CBz) is the precursor of polychlorinated dibenzo-p-dioxins/polychlorinated dibenzofurans ( PCDD/Fs )

generated in the processes of waste incineration, and it is regarded as a good indicator of PCDD/Fs for realizing PCDD/Fs online
monitoring, moreover, pentachlorobenzene ( PeCBz) and Hexachlorobenzene ( HxCBz) belong to Persistent Organic Pollutants
(POPs). However, the emission control of CBz in waste incineration does not attract enough attention, so this study focused on the
inhibition of the 3 CBz formation routes in waste combustion by ammonium sulfate and urea, including CB formation from fly ash, CB
formation from 1,2-dichlorobenzene (1,2-DiCBz) and the combustion of model medical waste. The results showed that both ammonium
sulfate and urea reduced CBz yield during these three thermal processes. For instance, the inhibition rates of tetrachlorobenzene
(TeCBz) , PeCBz and HxCBz were 66. 8% , 57. 4% and 50.4% , respectively, when 1% urea was co-combusted with medical waste.
By comparing the effect of ammonium sulfate and urea on CBz formation by three routes, urea was considered as a comparatively stable
inhibitor for CBz.
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Fig. 1 Experimental system of CBz formation from fly ash
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Table 1  Experimental condition of the effect of urea and

ammonium sulfate on CBz formation from fly ash

s KK/g B B!

cs-1 2 J 10% 0,,1000 x107° Cl,, N, H'&
cs-2 2 5% JR#%E  10% 0,,1000x107°Cl,, N, ¢
Ccs-3 2 5% W4k 10% 0,,1000 x107°Cl,, N, H&

1) WA E

x2 YERHPXBEESEMTRIN/ %

Table 2 Content of main metal element in fly ash and its ultimate analysis/%

M

Na Mg K Ca Mn Fe

Zn Pb C H N S Cl

| gl
i

2.89 0. 09 0.38 0.77 0.02 0.17

0.18

1.03 0.02 11.52 1.75 0.13 1.05 15.8

1,2-Z 485 (1,2-DiCBz) A= i i A AR 11
IHI LA K 2 B9S2 & EaEdT. K R
JBE AR MR B R S B X 1, 2-DiCBz i 2 5 il
1,2-DiCBzfE 25°C IR FIZE S & 197 Pa, R
WEN0.5 Lemin ™' 7HE 53] 30 min (198 7 #F
0 0.192 g; DiCBz &3 MBS #E A 57 U e
o7 B, I S PR b B4 48 Ak 50040 i 500 s L AR G
SRR, G e F AR A N E AR A DTS
Yoy, AL R A G SR I R K. F Y R
7N A A e A R e 3 U AR R PR AR S
¥ 4L 0.1 g CuCl,-2H,0(2.78% ) +0.5
g NaCl(13.89% ) +3 g Si0, (83.33% ) 4 i, 4%
B4 BRI RN AL, S28 T a0 W 3, 3k
L HIE A 0.1 ¢

TR AR RS T I (R 4 ,5) IR B S S B 7E
SBOKEP BT A A EERIR A

4§

i S
LORA RN AUE; 2. Brimiata it 3.0 B (1,2-DiCBz) ;
4 AL 5. KT IIIE s 6. BUEIR; 7. IR 8.
9. WA ; 10. VKK
B2 REAFARESEAEIBRETE
Fig. 2 Experimental system of the formation of highly

chlorinated CBz from low chlorinated CBz
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Table 3  Experimental condition of the effect of ammonium sulfate and urea on CBz formation from 1,2-DiCBz

. . , ; Bt KB B 23
P - ’ IR R S RE o re e
i 1,2-DiCBz/g M /g e SELRE/C EE/C HEE/C /Lemin !
CR-1 0.192 3.6 T 25 105 350 0.5
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CR-3 0.192 3.6 0.1 g RE 25 105 350 0.5

1) #EAEFIE 0. 1 g CuCl, -2H,0 +0.5 g NaCl +3 g Si0, 1A%
x4 ERETHIROBEB %
Table 4  Composition of model medical waste/%
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Table 5 Proximate analysis and ultimate analysis of model medical waste/ %
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Fig. 3 Inhibition of CBz formation from Soxhlet extraction fly ash by ammonium sulfate and urea
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Fig. 4 Inhibition of additive on the formation of highly chlorinated CBz from 1,2-DiCBz
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Fig. 5 Inhibition of additive on CBz formation during medial waste incineration
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