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Analysis and Prospect of Urban Sludge Treatment and Disposal Process in
Nanning City
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Abstract: Based on the sludge characteristics analysis of Nanning municipal sewage treatment
plant, the reasons for the selection of aerobic composting, cement kiln co-incineration and sludge
incineration to produce light ceramsite were discussed. The characteristics of various treatment methods
were analyzed and the solutions to the problems were put forward. Low construction investment, short
construction period and low technical threshold, which can be built in a short time are the main
advantages of aerobic composting. However, there are still some problems such as odor, large land
occupation, no acceptance for sludge conditioning by lime and difficult supervision of products. The
co-incineration of cement kilns has significant advantages in sludge reduction, heavy metal solidification,
sludge recycling and the cost reduction of cement kiln denitration. But long maintenance time, high
technical threshold and high energy consumption are the main obstacles for its application. The fired
ceramsite has the superiority of large blending ratio, low technical threshold and easy to build. But the
requirements of sludge properties standard and trial firing are still the problem to fix. Therefore, we must
take multi-industry cooperation and achieve resource complementarity to completely solve the problem of

sludge in light ceramsite production.
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Tab.1 Sludge output of main sewage treatment plants in Nanning urban and its counties from 2016 to 2020
2016 4F 2017 4F 2018 4F 20194F 20204F
i H V5 AKAL R J5URrE |V5AKANEL | VYRS | TEKARER | TSl |VSKACEL | TSR | TEKARER |
P U s - P s [TEUE R
=/10"m =/t =/10"m =/t =/10"m =/t =/10"m =/t =/10"m
RIS AKAEH) ™ | 11760 | 42265| 11907 | 66068 | 12900 51275 | 13332 | 61752 | 12242 | 73457
TLRETSKALEET | 18568 |114241| 19160 | 77533 | 20218 69131 | 20559 | 85337 | 25781 | 95872
I IKAN BT 488 1562 1294 7507 939 4132
HE 5K FRT 556 779 1382 7 463
BTG KALTE T | 1338 | 3078] 1402 5007 1395 6979 1343 | 10747 1416 | 10909
5 KA HE T 231 532 276 692 310 931 307 1045 315 1008
MTE KA ER T 219 328 168 252 199 299 205 390 252 505
TE PTG KA B 744 1935 787 1740 782 2427 771 2391 803 2409
BBk AR FR T 623 | 1433 691 1777 728 1747 721 1443 721 1442
72 1 AT, 2018 4 LUK Tk AbBREL R I B D B M L)
TG KA S 90% WV R TS K) 5K B BEAE 4 B IR K HEAT /K Ve 25 Pib ) A ' e 35 0% 57

PR TG e e AN WG i, 2021 4FK2 1710 4 HE TS
TRAbFR T o fili 2 1E AR A Gz 47, X 7 T e Ak
FRANERE AR T EELR
1.2 SiRAELEIR

2 PR B 7 2 R K by BUR 5 W B
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Tab.2 Sludge treatment and disposal status of

main sewage treatment plants in Nanning from

January to April 2021 t

m A WEMENE | ARIREURISESSE | il Mk
VLR {E/KALRR) ™ | 2 538.96 2187.8 21841.2
RRTEKALEE | 3 074.04 18 020.2
=IEEKALERT | 3187.39
NG yGK AR | 1 122.68 3102.26
Ly KA B 320.22
ARG KA B 336.73
B EL 5 KA B 710.70
FEHIE KA R 747.38

&t 12 038.10 23310.26 21841.2
2 BT TEHFRFTRAEELE H X4 E0H
2.1 TiRMER

15 e e okt Ak AL 7 2 1 B B8
LHIZ A, 2020 4F B 7 T A3 X 75 K AL 15
eI 3,

#3 2020 EmTHHX EEFTKAGE FRER

Tab.3 Sludge quality of main sewage treatment plants in Nanning urban area in 2020

KU RARTGK | IRARTGK | TLRTEK | VLREK | TLRTsK | S5k | =35K | A5k
] J = JT—H JT J = I I I
B IKE % 77.30 78 76.58 78.5 67.8 71.5 78.9 74.4
BENgkg™) 433 48.8 24.1 35.8 35.7 60.5 29.2 9.1
Mg kg ™) 17.7 21.4 16.8 16.0 16.0 26.9 14.4 475
B (e kg™) 14.6 10.2 12.2 10.4 8.7 6.5 10.9 1.8
B (mg-kg™) 98.5 103 187 206 116 219 83.2 136
B4R (mg-kg™) 2 440 1061 2210 2130 2050 1040 2031 1980
B/ (mg-kg™) 1.01 1.35 2.06 2.11 0.572 1.83 1.31 <0.83
B (mg-kg™) 248 193 238 183 113 95.6 203 56
)ﬁ i (mg-kg™) 23.4 25.4 106 50.2 44.4 22.1 22.9 32.6
HoR/(mg-kg™) 2.80 248 3.43 4.37 3.73 1.28 1.89 1.34
B (mg-kg™) 357 461 702 858 224 970 387 462
B/ (mg-kg™) 18.4 11.8 21.5 23.5 16.9 20.3 19.2 <16.7
B (mg-kg™) 22.8 26.3 45.4 58.3 28.3 52.3 40.4 30.6
AL/ % 45.9 56.7 37.1 43.1 45.9 67.9 36.9 21
AL 5 A (M - kg ") 7.21 5.98 13.32 3.4
T B IR R K T I5 U Y A5 2R A FRAL T ©  IEJLAE, B 15 K 4 R s T AR 3

HE T — RSV AR, 73547 P AR e L At |
Tk R R AGEE i BERESE AN b
PRA E AR XS PR YR TR EE R AN, 1 % 3 Al
f&:}E,T FHUUTF 458

HE BRI T XA T 4215 K15 KA AR AR 52
A FM TS K A AL B B R K, B 2017
AE 1Y 24% ~ 32% 4N BN BLAE ) 36. 9% ~ 67. 9%, 5
4575 TR A A B SO HILI B A R BRI
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t/d (P45 H e RALFEYS P 150 v/d) M 210 7K 8 (7
T)AMRA A CLLUR RFRL MK e /A &) H F= i
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Tab.4 Sludge composition cement kiln correlation %

ol ARG AR5 LR 15| T TS | YL TS iﬁﬂ% fﬂ?
e IR — )T R T —| AR T KT =] s K| TEk

19 LU 1 1] /N
Si0, | 24.6 | 36.8 |33.9 | 327 |328 |184 |403
ALO,| 6.82| 570| 7.32| 725 | 720 6.82| 872
Fe,0,| 295| 394 | 503| 501|103 | 2.95| 494
CaO | 2.80| 1.75| 201 | 187 | 027 | 2.80| 0.83
MgO| 050 | 077 | 0.74| 071 | 025| 0.50| 0.40
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Yy B B 4R T K e A AR ORI B A 28 A8 (Si0,>
30% . AL0>25%) , 3t b Re B ACHER 4 2 25 H kL.
{25 80% 5 /K 5 e ELEEA A fif KB et
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WEEKREMGE. Z TR TIHERRTE
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G5B, 7 E S AR AR R 5 e B iR KA L .
52 M) WA 0 FBCRAC SR 1) T2 22 R 3% 2% v XL LT X
AR =R U, A AR S B T i AT XU
HE o EXT LB, AR KPR FOR BT 2 e
KR B Fte , fH s3T5 7 0. 5 MPa, XU 2 m¥/min
HAhN 2 R 77 2. 94 MPa, K& 9. 66 m*/min, fEH T 15
P mm . —JE5 R Bk . 80% 17 UK
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JEAS i I, O AR K IR 28 W T & T 1S i
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FERB LA IEPE B0 IR 90k B 1 et DA S 45
SUEZ SV VI | E =BT S T 770 VS B S i W A
3R [ 8 35 VB A, AR DU B it o 7 o
Z— PR ML F ZE R F K e 25 300 ~ 500 “CHY A #CKE IR
G5 RS KR I 2 3% Ao AT, 15 181 4 a5 2 A
%5 AR R FH A S e A e bR s R AR A

0w R AR TG YRR AT BUME R H ]
LA 38R FH 7 e 265 1) 2 Ak 2 BB DR ) YR 3% T L7
15 ek K e A TR 52 38 S O TR
IR TS e, AT ) T 7K U 78 R AY A R 4
SR A B A T T — 4 2 5 i X R R K e
BRI £-Ca0 28 d PTHEHR S | BE 45 I (8] S48 AR AT
TS A

oK 75 Wip ] Ak 1A 52 W T G 422 ol s A )
(GB 30485—2013) 4L 1 /K & HEA K
A TS Gy i) BRAE, DA 3K 6 AT 11 SE2 o G 10 250 4 o
B, RESEE . NER SR AL AR F R
PR R A AR PR AR
2.2.2 {5 URHEREI R A

15 YR A B i PR R V5 U Ak B A ) — S
F5 30, Hs e B HE L (20% ~ 30% ) it & T /K Je 25
DrEBERE . 5K A AL B 15 R ANIR], 15 Y B S i B
Wi bor B 22 J2 o0 T8 T TS e Y Si0, . ALO, (Fe 0,
Ca0 . MgO 554 51 VE by Joé il Wi A 11 J5kE , o Sio,
ALO,TE = R A AE T AR L S A S50 W A L RS
PR P KLY 38 5, Bt AR D) Fe,0, . CaO \MgO %5 1]
R BT s — e R B R AR B AR i
J I : Si0, K 48% ~ 65% , AL,O, "N 14% ~ 20% , Fe,0, .
Ca0 . MgO %5 Bh 5 W43 2 F R 13% ~ 26%°) . H 3
4RI VTR SRR K = 5K V5 R 4 T
T2/ 4 5B 43 (Si0, Ky 24. 6% ~ 40. 3%, ALO, K
5.7% ~ 8.72%,Fe,0,.Ca0 MgO 25 B i o3 2 N
6. 17% ~ 10. 82%) , 283z ARG , BT il 46 o g s 45
A FH 2 B T P DA S R

15 VAR S JEORH ] S B AT T o R URE, — 2
B IK AN 55% F A7 BT BTS¢, R T HEY IR
BR SRR WG AT ER R s TR R, BT R TR
EE R 55 AL, B Si0,. ALO,.
Fe,0,.Ca0 MgO %5 iy , (HER YR 2 b4 7 BR A1 B4
A L K AR AE 40% LU 5 W FR R & & i
FRAERT BN A R B 3:5: 2 19 L B B2 IE L 36 A RLHL
B e 1B HL T PR 8 AME 2 AT P T, 2
Je BEN [0 5 26 AT B R A 58 1 o 5 il 14 B A A
FEnT 3 L= T R D R R D B
b o RIS YR il R A B B AR AR AR WL 5
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Tab.5 Index of ceramsite production from sludge

I H EbRHRZR | kg
37.5 mm fiiifL 0 0
31.5 mm fiiifL 0~5 0
26.5 mm 4L 0~10 8
. 19.0 mm fififL 54
RIHTAI% 16.0 mm fififL 30 ~ 70 69
9.5 mm fiifL 93
4.75 mm i L 95 ~ 100 100
2.36 mm i fL 95~ 100 100
W (kg m™) 200 ~ 300 234
T2 58 i /M Pa >0.5 0.6
WK 2R/ % <25 23.7
FEAEFE (kg m™) 384

P 5 AT, AT PRSI SR, T % il B A 35
— S G, 0 A R ¥ I8 A e i BB R A I 1
AIATIY, 5K U2 AL, IR LA (A HL I
it R TG Ye A ARE  (H T B A V5 TR
BRI IR A 5 5 B — R A5 BR A AR T 5 360
HEFSE LI K, BRfbad R S =k R LR, Tl
Tk I 85 R A ) T R LA S T A 3 T s AT B R 0
Gre=
2.2.3 5ol MRS HUE 3% £

BT T 3 T ¥ 8 G GO IR T R Ak B X HE
I, 80% % 7K 5 iz EHENE T 5 Ao it 47 R ug it /K
2 60%(60% & KRG ML) RIGFTHRSH
HUARHIEAT 78 AR A R8O A W s F A AL AL =
FURFBET uE e ORME RS FT RS 3T AR g
BYRL R B R A R 4E 55 CCreli 3 d LA B
AE 70 40 A% I JRU B AN 25 AR L (OF ) 3k 2 0 FE A
SRITUHEAR 18 d JE AR E] KR 40% 1)+ ek K
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Fig.1 Flow chart of aerobic composting process
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Tab.6 Nutrient soil parameters after composting

SiH K " AUl | R | @B S| BIF | BOR | BEY | BEY | B | B | FERImERE| R ERsTT
E: P /% | % Yo % | 531% |(mg-kg™")|(mg-kg™)|(mg-kg™")|(mg-kg ™) (mg-ke™")| HAAN-g™") /%
Kff|42.40| 7.49 | 48.80 | 1.47 | 1.35| 1.13|3.95| 0.36 4.01 7.80 0.31 128.00 <0.111 100
T EIRLSHUEN 2020 4F AP MH
3 FRABLAEFXEFHSH SRV RHR I 2R R A R A 2 R

15 IR L 80% 5 /K Fi T, K I A U R B be i
B 255 o, 15 e BE Re il b ok 215 T/, HERE
203 o/t KU HER) T R AR A — M X
M FE P L 33 2 LA 77 J6/km T G EHERE K U8 285 B
[F] B 5 2 102 T0/t, B Ba il i ki 98 TT/t) , 45 15 e b
Hh AR,
7 SLHBLABHFRMAITE

Tab.7 Cost calculation of each disposal method

JL-t!
o H A& B Elir
IRz P Im) B e 255.00 102.00 357.00
IS AR 203.00 102.00 305.00
i1 5 P e 215.00 98.00 313.00

AL B B TR, 7K e 75 D3 R) 38 e i AR B
U S HE B AR eI . 2020 4F 1 7 i1 75 Y8 Ak Ak
% FH 6 000 ~ 6 500 Ji It , 12 i % FH LY 5 1/3, ULk
R I5 U B KR R BRI TS YR Ab 8 2% P A B 22
KXo HRAEFRHITATE KA, EKEHS
H KK 2% — AR
4 HiE
O KUY E PR BE LAk T Ve AR B, Hp=
AR RS L AR S AT BB AF g AR R XS e i S
PEBLRAR , P75 U8 f K PR R Mk 1 fh Ak B I
4 @ B ALK R Bk S A 25 TR T Ak AR
SEAL R SRR A S A F B, T
IKUE B B R, K UE 7 B[R] be b 5 e X Hh 7 9%
TEARCHS R A i, 0 R, DR AN S A Il Tl
FRAT LABEFE R FH o K e 28 UhIR] B8 e i Ve B b2 L

i, SEPRiG AL B — BN TR A B L B
e L AN B FE 3% ~ 5% Z 1], #7 35 G e K 1Y
8% 15158 LU ARG ZEAAN G I B+ AL B4 5 B IF]
Ak T K e R AR A 15 U8 A B A8
beax bt AL, ANTEAE SRS % B[R] {EAS [R] 4 K 2
TExH G T i B KR A A F A 2
SR, B R W T 2 ERE T, BOR TR A, R
Pz 7 Ak BEAL 7598, IO & A KM
Je Ak AL 22 56 B AR L0 | TR A DR R K e il
AR, R EAT T AR K I A AR A 14 ~ 28 d
AR A5 7= A A 1, 2 45 1k 95 908 e W sl val /b 15 e 4
Wk .

QTG IR BRI R BB L L T AN TS Y
R BEARBOR G J 45 (B35 e J AT 35 v 25K
15 Ve AE J BERLJEURE , 75 2 280 — BEi o] #9358 , A
AE M i B b N5 7K T 15 e 2 R AT & i
BHOZOR . H BT R AL 15K 5 Y i 45 6 il B
FOR, BRL™ dh sz @ U R AR A i AR

@ AFRMENE T ZHAT R s R
5 e R R Ak B T D S L B AR JE I (]
N BESE S T IR a5 e , (ELRE A [ 5300 b4
L7 st 0 0 50 M ™ it 25 1 SR A SO A, o
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