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Fig. 1 Chlorine flow model of textile dyeing sludge incineration
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Fig. 2 Distribution of sampling points for chlorine detection in textile dyeing sludge
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Table 1 Chlorine content of each sample

4 FRERAR, SBIHETR, BRI 1, il Rk At
HA ARG S AR, Bl s, BNl Epseis e mgkg' 400~7 000
AW AR BB K b S A LU SRl mgkg” 700-2700
AP TAGAEER . B AR HERCHA 0 N mgkg” 50~500
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PhTt ARG RE (T e - ER YL e - L i o i mgkg! 3 200~4 600
0.31:0.49:0.20) AFLHE, A= B 43R0 =9 TeBEE K mgL"! 18 000~24 000

LIGHER P OCR AT PR L 3, i K PR mgNm™ 2.1-3.8
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Fig. 3 Diagram of chlorine analysis during the incineration process of textile dyeing sludge
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Table 3 Comparison of different cogeneration production processes
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Table 4 Discharge of main pollutants from the case project
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NPRIEL MRS T HIAPRHERL, SR H b st T, AP, R
ARGV EOCR SRR B EES . NS R m G WL, S PSS s e, A%



2316 ok L B ¥ W 18 %

B TREBATI, DUSFARS rh &AL Sk R 250 mg-Nm ™ M3k HARE .. 22015 H it Bgs e &4
F 1500 mgkg™!, MRS EIELN 220 mgkg !, BOMERGE. HIL, ERIEATTRAEEEIR BT
B, EBETRS AT 20% MR T, DA =FRRkag LB SOT E YA B AY = B

K 5 o, BEEEYSGRA ST =M, Ak
RFUR R A ERITHEDR, Bste s TR AT
BEIRIB I A R RS N MEPYY 5 IR A & &
iKE] 5000 mgkg ' B, SEPRIEfTHEIGLISIRAL
AN THEGIEM 2 5 YENYL SR A S+ 5
ik 6 300 mg-kg ™' B, ERYLIGIR AN R S HEGG
FLE SR N LUT, H— N E R 2
iR AN BEE iy, FEIRBEIRACR FRE; WEpy X
BIREASE/INT 3700 mgkg ', AIAHBIRTTE
1508, XEPEIZE R R, RRIRRCER . WH

0.364
P ERYL IS TR RVE N 900~1 200 keal'kg !, TEIS
JEHE A 400~700 keal'kg ™', HIFHiBOSIRHELR 37005000 6300 E”ﬂj;r‘;jf)ﬁ%
HARTE il SRR
ﬁ;:@wt Efﬁgkg’gﬁj\kf' kﬂﬁ@i o A R T, TR AT
WHsA TSRO G, SETSRGI T RS TSR, BAEHECER A TS BRI
0.364 LI L. ‘

Fig. 5 Proportion of fuel blending into the furnace
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Chlorine element metabolism and regulation during the incineration process of
textile dyeing sludge
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1. Zhejiang Zheneng Xingyuan Energy Saving Technology Co., Ltd., Hangzhou 311121, China; 2. School of Environment,
Tsinghua University, Beijing 100084, China
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Abstract  The high calorific value of textile dyeing sludge makes it suitable for incineration cogeneration,
which has a positive carbon reduction effect. However, due to industry-specific characteristics, high chlorine
content in textile dyeing sludge poses new technical challenges for safe boiler operation and achieving ultra-low
emission of flue gas. Quantitatively revealing the composition and migration characteristics of chlorine elements
during the incineration process of printing and dyeing sludge, and conducting refined management of chlorine
substance flow, holds significant practical value. Based on a typical engineering case of 2 500 t-d”' textile dyeing
sludge drying-incineration cogeneration, this study established a chlorine element mass flow analysis model
based on minimal process units and focused on analyzing key process stages such as drying, incineration,
dedusting, and desulfurization through measurements and online monitoring. This study illustrated the
comprehensive chlorine element migration and metabolism patterns throughout the entire process, identifying
critical nodes for chlorine substance flow management. The study results showed that: 1) The chlorine content of
the sludge fed into the incinerator ranged from 1.4 to 2.4 mg-kcal ' (on a lower heating value basis, chlorine-
specific), which surpassed the average chlorine content in coal for coal-fired power plants by a factor of 14.6; 2)
The initial hydrogen chloride concentrations in the flue gas were found to be between 170 to 250 mg-Nm™,
markedly exceeding the levels typically recorded in coal-fired power plants by two to five fold; 3) The
implementation of an innovative dual-tower, dual-loop wet flue gas desulfurization technique had been shown to
substantially decrease the hydrogen chloride concentration in the flue gas to below 5 mg:Nm™, thus enabling the
attainment of ultra-low emission standards. Building on its findings, the study posited two primary strategies to
enhance chlorine material flow management in sludge-to-energy processes. The first strategy emphasized the
need for rigorous monitoring of chlorine concentrations in sludge destined for incineration. It suggested that
when chlorine levels exceed 3 700 mg-kg ', the admixture of municipal sludge can effectively adjust the input
chlorine levels, ensuring boiler safety. The second strategy recommended stringent control of chloride ion
concentrations within flue gas desulfurization and denitration systems. It advised maintaining chloride ion
concentrations in the scrubber fluid below 20 000 mg-L™". These recommendations offer practical guidelines for
refining sludge incineration practices for resource recovery.

Keywords textile dyeing sludge; incineration of industrial sludge; chlorine metabolism; material flow
management; ultra-low emissions
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