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Design of Sludge Drying Incineration Treatment Process in Shunyi District

LI Biao, ZHOU Xin, GAO Bo, HAN Zheng-ping, MEN Yan-tao
( North China Municipal Engineering Design & Research Institute Co. Lid., Tianjin 300074, China)

Abstract; Municipal sludge in Shunyi District, Beijing City is not suitable for mixed landfill, land
improvement, landscaping and agricultural use, and its calorific value is low, so auxiliary fuel should be
added in incineration treatment. The treatment capacity of Shunyi District sludge treatment project ( phase
[ ) is400 t/d, and the process is thermal drying and incineration. There are five hollow blade dryers
with treatment capacity of 100 t/d and two fluidized bed boilers with treatment capacity of 135 t/d. The
flue gas purification system consists of SNCR, semi-dry deacidification tower, activated carbon
adsorption, bag filter, wet deacidification tower, wet electrostatic precipitator and anti-white smoke
device, and the exhaust is required to meet Standard for Pollution Control on the Municipal Solid Waste
Incineration (GB 18485 —2014). The trial operational results of the project showed that the main flue
gas emission data could meet the discharge requirements. Meanwhile, it also reflected several problems
that similar projects should pay attention to in the design stage: equipments which were easy to produce
odor were arranged centrally and the suction outlet was fully set to achieve the purpose of effective odor
control; the smoothness of semi-dry sludge conveying system was properly maintained by increasing

parameters of transportation equipment, shortening the transportation distance and controlling sludge water
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content; if the conditions permitted, boiler room should be selected as far as possible to supplement the

heat source of steam, so as to save operational cost. It was estimated that natural gas consumption was the

main factor affecting the operational cost.

Key words: municipal sludge; thermal drying; incineration
1 BB F1 ERMES
IR S % 695 8 kb B TR T ST R X XA Tab.1 Combustion characteristics of sludge
B, BB 679 v/d, Hrh— 9 TR AL UL N 400 R B @R WL | TR FIRERE
VA(FKH 80% ) , AT 2. 36 hn® (35. 4 i) , AT
Y 113 ” - Y ° _ . —
FHI“HTAL + B587 b3 T2, iU E S 4 100 vd Tasy | Ky | 4816 | 8.87 [49.83] —
ST M 2 45135 v/d IYFEReLk , TREaX Wi/% | ¥4y | 44.53 8.38 |47.05| 93.79
LR 1.95 {276, Bk | 2.95 0.55 |3.12 —
ZIUH T 2018 4F5 HIF T, I F 2020 48 '(%ﬁﬁ?i[)/ 10.40 — 10,99 —
N N N N Nt [ A : g
Hit AT T B M7 e P/ 0 sg7 0. 064 li0. 188 B
2 RIAHM (MJ - kg™") ' ' '
CEIBE WU X BUAT 7 BEAERAT 15 KAL) T
TR X P d5e HAR AR 1975 K Ak B 9E 47 U8 BT A A = 3.'36 0:63 3.'55 7.'08
i 755;3 A 3.87 0.73 |4.09| 8.15
R 25 5 b s Je MR Be R I ER 1 R 5 e A 16.29 | 3.06 |17.21] 34.31
ToJE & B 2 iR, A | o1 | = | =] =
*2 FRPEEESE
Tab.2 Heavy metal content in sludge
ORISR AR IR VS IRAE ¢y g1 35 K A O B35 A A (OO 903 7K A 30O B 95 K b 0
B AR TR O g gk VS VR AL TS URAN R A TS RN B M R A A
wooH e (CB/T 24600—2009) g phssk i ek PO ) BB R VR ) (S5 e B IR IR ) AL
otk 8 g 1P (GB/T  |(CJ /T 309— |( GB/T 23485—|( GB/T 24602—| %3k
(pH <6.5) [HE( pH=6. 5 ) [23486—2009) [2009) (B £%) [2009) 2009)
pH 7.72 15.5~6.5| 6.5~10 5.5~7.8 5.5~9 5.5~10 5~10 4
<65 (IRAIHME) | <80( T1hBEHE;
EIKE % 82.2 <65 <65 <40 <60 <45(3EREE L | BhRHFERS) X
whEL <50( HH5%ERE)
%/ (mg - kg™ )| 715 | <600 <1000 <1000 <1000 <1000 — vV
B4/ (mg - kg™')| 138 <800 <1500 <1500 <1500 <1500 — vV
MEE/ (mg - kg™ )| 927 | <2000 <4 000 <4 000 <3 000 <4 000 — vV
B/ (mg - kg™ )| 7.77 | <300 <1000 <1000 <1000 <1000 — \V
M4/ (mg - kg™') | 1.55 <5 <20 <20 <15 <20 — \V
5/ (mg - kg ') 96.4 | <100 <200 <200 <200 <200 — vV
BB/ (mg - kg™')[0.044| <75 <75 <75 <75 <75 — vV
MR/ (mg - kg™ )| 1.59 <5 <15 <15 <15 <25 — vV
ER%%,/ 1.16 <10 <10 — — <10 — vV
(mg - kg™ )
(iﬁﬁfﬁ) 2.55 <40 <40 — — <40 — vV
M MEY (3.5 x ; ; B B B B
(PN - kg T 107 | <10 <10 v
(rf?%liij’/W 5x10°| <3000 <3000 <3000 <3 000 <3000 — x
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Tab.3  Comparison of main sludge disposal processes
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5 A B B AL BT A6 5 1 R A A O Je 47 T b 55 e b

s D R R A
s [ e B 5 R AR RO 5

T5PRAR B R A BUR A
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FEARA A (AT FAR ™ TIEE” ) JE ol 5 844 ~
19 303 kJ/kg, ¥(EH 11 850 kI ke, Forbdt 5034
V5K R V5 U T 5 AE A 14 705 k) kg, A 5T g
F G /KA 5l T3 IVE Sy 13 125 k) kg,

A VL LN, F BRI T A FERa e BB 1 i
EHE 7 3 350 ~4 000 kI/kg'™' %51 H #4158 T
FEPETE B R 7 256 ~ 15 000 kJ/kg, B A5 e 4
{9 3 350 ~7 996 kJ/ke.
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Flow chart of sludge drying and incineration system
SiRERSRERS
TS I8 B 5 iz i s A AT s
FREJS AR AT 40 m® 175 RAEUCE, TR
P 20 m*/h {0 BRAT AL % 3 & 370 m* 1975
VerEfE & NAELE , ZTAEAE 3 d IR, T & T i
(15 & (4 H11 &) 12 m*/h fig DI SR 15 e 6 A
TALHLAE
4.4 FRTFHERESR

THRGER OB S 6 100 vd(4 A1 1 %)
A 2R TR AL, B i 28 VR S B 1 5 ) 42
TR, R A B B RGE AT S Be b B

TALHLXS 57K R 80% B{5 P47 T4k, T4
W AR 5 1 R B 281, 2815 Bt AT AR HL 324k
AN TAALN 5 P BEAT R 3 T4 TS
PR AT BEKR BAERE R N KA R . T
IG5 (K3 40% ) i 15 Je ik R Gk
ATGPRBEBEIF ARG AL B, TALJE 7 AR iR &K
OYES VR BERUATE AT A5 K AL B AT AL 2R,
ANEESS R RN Byl N AT BB AL B A
HTAL LRI AL 1 67 bR 3, DARE 75 98 T Ak
T R A SO R 7 A 5
4.5 BRRKRERES

TGRSR RSB E 2 45 135 vd(1 I 1 ) 1Y
SRR LB N IRAL R . HZRIRS R 18
t/h,0.7 MPa,200 C, 2 L R GLH2fHasiii.

Fig. 1
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HlARAE) (GB 18485—2014) Fy=ZEK >R Al £ E
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BEMEA TG — R UE A ASBR AR T R, 5
LA P R A s i o - SR Y/ E S B
Z G MR IR IS X MR S AT 2P R ER AL B 1R 2K
iR R A BT SN B R AR HEAT R BR AR A A
LB U R S 5 RT3 AR B HE 1) R
5 EARIBEATRR

PRI TN (2020 429 ), RGBT N
e , i et e Mt ik R it , THALL
RAE RN BB BERE 1 I REWE AR oK

BT MR RO PR 2R 3T H T R G T Y i)
L IR ASAE LIS R GE X F 2R (SO, \NO, (HC1,CO Ti.
T3 YR 0 HEA T IC 5% A5 R AR 4

FA NSRS BE R AR b

Tab.4  Comparison of measured data and emission standards

of flue gas pollutants mg - m”’
. m | HE | R
GB 18485—2014 | (—) (=)
Pl e 20 13.2 10.6
S0, 80 18.2 29.4
NO, 250 157.2 | 52.8
HCI 50 18.8 25.6
Cco 80 7.3 6.8
Hg 0.05 — —
Cd + Tl 0.1 — —
Pb 5 H AL 4 )m 1.0 — —
B 0.1 — —

AT DL, A5 HE AR HET e S5 T A2 IR 220K, W HA 2

- 66 -



A

www. cnwwl985. com Z=

B, R R 5 R R TE T2 T Y%

F3T A H14 M

H I A R G BN AT 5%

iH A AL T RRs T BB, Ea g ok
AT Yy i ARAG I , TR AS RE X 42 735 e W G HE
TR TR EE 0T o (BT F A 3 M A= 7% B 5
v RS PO RRE (A e S il wes L | R T2E Y R 9
MU BR A T2, I 2 5 9 588 A ) — il e ik
FERHIR™ W00 F Al 4 i s bR
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Tab.5 Cost analysis of main power and material consumption
5 RETR 7 Ykt
K H RIRA | 28R | Amgh |Ca(OH), | EAH | IHIEH | BHIER | Hpb
THFE 715 kg/t |45 kW + h/t25.2 m*/t| 1.4 kg/t | 0.5 kg/t | 6.8 kg/t | 0.4 kg/t |0.03 kg/t|0. 18 kg/t
WA/ (T -1 2.5 43.8 9.6 3.0 5.1 10.5 8.5 2.2 2.7 6.3
L1511/ % 1.4 24.5 52.8 1.7 2.9 5.8 4.7 1.2 1.5 3.5
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BTN 4.5 vV h N FERIRA 420 m/h (RAR
SHELL 35 564 kI/m’ it) .
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KRBT K b F T A Ui #T 2 e R B i R,
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