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Sludge Deep Dewatering and Co-incineration with Municipal Solid Waste
YE Fang-qing
(Shanghai Honess Environmental Tech Corp., Shanghai 200433, China)

Abstract: To explore the associated process conditions and stability of the sludge dewatering and
co-incineration with municipal solid waste, an experimental study was conducted to simulate the industrial
production of 200 t/d sludge treatment project in a city in northern China. The sludge dewatering rate,
the moisture content of the sludge cake, the low calorific value and the physical properties of the sludge
cake in cold environment were all investigated under different conditions. The diaphragm chamber filter
press was used for dewatering, and the polyaluminum chloride (PAC) and lime were used as condition-
ers. The results showed that when the PAC dosage was 5% —7% and the lime dosage was 10% -20%
(dry solid of sludge) , the moisture content of sludge cake reached 44.0% —58.5% , and the low calo-
rific value reached 3.25 —4.22 MJ/kg. The production cycle was about 2.6 to 4 h, and the drug cost
was 37 to 57 yuan/t ( moisture content was about 80% ). The low calorific value had met the require-
ments of municipal solid waste incinerator. The moisture content of sludge cake could be reduced signifi-
cantly after a period of storage or sun-dried, to improve the low calorific value.

Key words: deep dewatering of sludge; chemical conditioning; calorific value of sludge; co-

incineration; municipal solid waste
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Tab.1 Composition and calorific value of dewatered sludge
o H 75 TR R R K S )
R/ % 28.91129.96| 54.17 |6.86
2/ % 4.02 | 4.17 7.53 0.95
H/ % 16.05|16.64| 30.07 |3.82
B/ % 3.25 | 3.37 6.09 0.77
i/ % 1.14 | 1.18 2.14 0.27
A/ % 0.05 {0.055| 0.099 |0.013
IR/ Yo — — — 77.1
SR/ % 3.52 | — — —
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PERL I SEFEI 2 S Pt 5, BB R M ]340 1 h,

AL AN S L] N AR AR 0, 2R AR 2 (RS #RH% 0.5 hit3, 7345 0.2 h i) .

F2 HFIBLLL FERERE S KRR A E RS e B K 2 K e R K R R
Tab.2 Influence of mixture ratio, feed concentration and reaction time on sludge dewatering rate and cake moisture content
T BB | | ST | BORRT | CERE: | EREE |, o | AR |
sy | I itk e AT | I | /o | B/ (kDS A Gas - |FRERE
/% min MPa em2+-h?')y | m?-h") -h™")
1 PAC,7 20 95.2 100 ~1.30 0. 066 3.18 3.37 1.58 46.03
2 | PAC,7 20 95.0 115 ~1.25 0.051 2.54 3.62 1.35 43.99
3 | PAC,7 20 90.0 50 ~1.25 0. 065 6.48 2.53 2.13 44.72
4 | PAC,7 20 90.2 60 ~1.25 0.050 4.95 2.70 1.83 45.53
5 | PAC,7 10 94.3 125 ~1.35 0.038 2.15 3.78 1.18 58.45
6 | PAC,5 15 90.0 112 ~1.25 0.026 2.62 3.57 1.37 53.39
7 | PAC,5 10 90.1 135 ~1.37 0.019 1.88 3.95 1.07 58.07
8 | FeCl;,7 20 95.5 100 ~1.40 0.052 2.35 3.37 1.16 51.45
‘9 | PAC,7 20 89.8 90 ~1.25 0.035 3.53 3.20 1.65 45.84
Vs CRIEMUL ISR 4 m " BRI AN 1 D 60 min, [ERETE I3y 2 MPa,* 1085 9 58 1 ~ 8 SRR
2GRN 15 1 ~ 8 Sy Se R EETIE SV 20 min, FEAIATKBEFE ROV 10 min; 18050 9 g S5 iR SE BEPE
Ji 3 min, FEHIATKBEFEY S ming
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ARB I 10% 3 N3] 20% i %A P A8
TR A A W BE i 26% 32 15 3] 37% £5 47 3 7F PAC
By 7% A7 KRB H 20% I, 15K 98 9t A%

PEAMEIEATE 4. 19 MI/ kg oAy 3RATIZ B BE )
AR BT 2 1 - AR (4. 20 MIZkg) | T 2 A
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Tab.3  Moisture content and low calorific value of sludge cake under different lime dosages

e REGR | BiBERE | MR S PR KA RIEVME:E&% iiﬂﬂﬂ%”iﬁﬁﬁﬁm AH A

B/ % | IR/ % | KR/ % | FKER % it/ (M) - kg ™) /(M) - kg™") Feil/ %
1 PAC,7 20 95.2 46.03 6.40 4.00 37.6
2 PAC,7 20 95.0 43.99 6.73 4.22 37.2
3 PAC,7 20 90.0 44.72 6.61 4.18 36.8
4 PAC,7 20 90.2 45.53 6.48 4.12 36.5
5 PAC,7 10 94.3 58.45 4.41 3.25 26.3
6 PAC,5 15 90.0 53.39 5.22 3.50 33.0
7 PAC,5 10 90.1 58.07 4.47 3.30 26.1
8 FeCl,,7 20 95.5 51.45 5.53 3.37 39.1
9 PAC,7 20 89.8 45.84 6.43 4.05 37.1

YPGB P AR (F AR T DA T R RRE R B ER 2N

A5 ) Bt FE IR 2R T 483 2% 1 AR T AN 1 HE s
AL 0 5 BRI COD ¥ B, A i 8 B0 = F 30
iy COD i, 4% 1 ¢ COD SAMER L 14 kJ Himg
Fl SR 2R AL B, TS 1 kg 2 TG R IR
AR AEEIE . BT B350 H 38 1 8 IR 2 1M 4 2k
AL 5 A BN 2570095 e FEE PV 3% ~6%
2.4 RUHHLE ST EXT &k RN

I H K5 e fe 2o it AR AR S 3R B b b
55 A TG BRI AE e, X AR U8 DF B AR A BA(EL N
TePPRLBEA — 2 BR, R VE SR S KR H
P ML, B E T MK R R LR RS
BIRAIREUK G B G N BIRAT R LR 5,
FEEWN HRKT 2T S K R BE R ] 1 A8 L ka3,
VDR il R AR R A IR R R (4l 15% ) A
IR (3 2k 20% ) W EREDE T A5 o B4 AR IRIER A7
e DF, W1 46 & 7K 43 il Dl 63. 95% L 63. 44% |
58.00% H157.30% , 43 B HEAT I 0F A B 046 10 A 1%
ISR 10% KJE G EIR 10% A JKIG T,
P2 P HE B — BES ] 0 B fR) 5 KR, LT 1

X% H AR BRI PEEBI G T HEE 3 d J5 e &
K, E KT YWY 60% 245 % 20. 57%
PNERRINIE 3 A e S /A A € N 3T
JEREP, HBRE R B TR— @ EL B AR B s K, &
KR B TR AR PN XA A SR A AR
T,6 ~8 d J5 & /KR Al iy 60% #2474 % 30% LA
(HPIRAMF T, Pl B R vt b, IEH 4

TPEE KRB A0, JEFHE PR AG & 7K 3T [
A RERCNE) .
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50t
40t
0T vtk
20 b= 9 D 1 1 5k
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> YRR S IR 10% 41 K

2 4 6 8
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Change of moisture content of sludge cake with time
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Fig. 1
(day and night ambient temperature was 15 —28 °C)
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IIAFIFENE o T3 81, X0 Ui A PR S 5 58 e i A
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T A ZARIR IR, 25 4 I /K Je OF TR 4 s P08 7R
FIVE U5 J5 PR PR PRI F 0, 25 SRR W] D& 7K Ny
44% ~62% HIPEVFTE VKA Th % VR LI LA ,
By NG PR iz - R |SEE T Y RN o iy
JETE I NHCIRFRR AR o @RV 00 REALAE S ifE A7
Al I, Y AR i B S AT TR AR AN
Gy . QMLE VR C M 0E AL i, VRS R )2

114 -



www. watergasheat. com

vt J5 75 R B LK B B B3R AR R A R IS AT A

FH34 K H15H

TURL RS S5 B[], {5 St /Ny 1 g RV e Az
B AR, ZIRBEHE LA 5
AUV N T vt s I e 3 IRV NN 3 W
KAHTEEJR T, UNSRAE 2 h INRERENBERE , A AR
Wi e A (BB A B 5 o ot ME L S A A I, DU e LA
FEHEOR: A PR 4%, DN OR35S DR DR R I

LA PR Al A IR X
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x4 EFEHNTBEABRULETESITHIZSH

Tab.4  Process parameters recommended for large-scale production and operation of projects

JEDF 2 TGP | WEDLRLUERE [obuk + g |
N & ' / =
TR |k | (M | 51/ (ceDS - | i PPN Z0ALAS THeH P
_1 _2 —1 . ‘[’,(/h (jl: -t )
% |-kg” )l m - -h) min
5% ~7% PAC 5 2 4 800 m* FEEML, K TAE 12|&FT &k %, ]
+20%E7;}—( 44.7 | >4.11 2.00 120 2.6 47 ~57 h;ﬁlfﬁ‘24h]:’ﬁ5\1 Zﬁ"%’ﬁﬁ DI oy
5% PAC + > £ 800 m® [EUEHL. 4K {18 HEFE T F 7 2% , ol
15%67’7( 53.4 | >3.48 1.35 170 3.6 42 b E?{%%@E‘
5% PAC + > £ 800 m® [RUEHL. A5 J A 247 HE T % & Ak
10% 77 % 58.1 >3.27 1.05 195 4 37 b Ve s 55% LT
3 it (2] JrE, SR A, R, A TSR AR AR

©  HAREEE (PAC) Fif AR J I8 7],
TE PAC Bttt Ry 5% ~T% A KA 1R 10% ~
20% WG BT , e A R B R BB AL IR FE K, Ve DF &
TKEEATIEE] 44. 0% ~58.5% , i 7K JE AR 2.6 ~4
h, A AE R B2 50 A Sy 37 ~ 57 Ju/t(E KRN
80% ) s A1 KA N 2 AT B S 5 W 45 e %) 7K 3 5 AN
PEFE7KR A SPGB
9 20% FoAq o

Q@ eV REALE Dy 13.79 MJ/kg PAC
iR 5% ~T% A7 KA HR 10% ~20% B, i
TRUVEYHRAL B AT 35 3.25 ~4.22 MJ/kg, BER U N
FEARTAS AR ) AH 7] 55 7K 28T He B R 25% ~
40% , o rp i o U VR R 1 A 5 BRI BE Y 3%
~6% .

@ WVHEARB N T, 25 8 d AL AR
T, E7KZE] H 60% [ % 30% LA, il iR el 42
PEBIR A K KRB SF PG 3 7K S8 5 ATk B B R,
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