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Abstract; Large amounts of sludge could be produced in waterworks and wastewater treatment
plant. According to the different characteristics of two kinds of sludge, the theoretical basis for the com-
bined treatment and disposal of sludge from two treatment plants was provided. After the sewage sludge
was added with the alum sludge, it could improve the dewatering performance of sewage sludge, improve
the removal rate of wastewater COD, total phosphorus and heavy metals and other pollutants, and promote
aerobic granulation of activated sludge in the wastewater treatment plant. The project practice around the
world showed that the combined treatment of sludge from waterworks and WWTP was feasible. However,
some issues need to be further investigated and solved, which includes the location of two plants, pipeline
layout and material selection, the effect of alum sludge to activated sludge, water supply and drainage
management system and so on.
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Fig.1 Speculating mechanism hypothesis for activated sludge

conditioning by alum sludge when two sludge combined

dewatering under pressing mode
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Fig.2  Aerobic granular sludge formation by waterworks sludge
2 BRAA IR AL E W E M

B, IR IS RIS AL B, 7 3148 % % fe ok
TSR KB Bk I, LR TS et 16 0 A
i, 2B 175 R T LR 22 5 5 , R 2 Ab R
Pk AT LU B T B i . X IR BT, R AT 45
ORI 5 1o 0, 24K 3 A L e ,
KB IER R EBR B 5K AR SRR,
PAFTERBE M WSS DA R, [R] B iR AFE
o M AR 98 ], A B o o TS 1B s B 7K
T VR U AT T T b R AR ) 18
2R A ol B PR 55 A8, 350 20 FH /8 R0 7 7K
VB, X e T B Z R AL U b, SR I A Bk
FKGE A E R 2, K 547l — R R
BALEIR UG A4 2 ol SR 3 2 o 108 T et vy I
ff). 2014 4 8 J , Pikaar %" 75 E(Rlop) 243
R FWITLLE R, 35 B U A R e S 1 R
IR B FHZK AR B A FH 28 5 ) i R 6 5%, iZ AT A
SO S RTIFE & BL, R ok K b PR AR SR R
TR R 2R EE U & R R A 2R, AT KR
W T KGER E A B i T, FEAK LK
PRI FH B ZLEE R A 28, LB ) 5 2k 7 e s o
A F i FH 75 4

H KB URHEATS AT xhE k)5 TR
SR ARSI A 2k, B RTIE R 2. A SCik
R ERHEIR A5 K T I SR A VR R &

.32,



www. watergasheat. com

FRZFARKRT 5F R G RIEE LB BRI A3

%34%K Ho6m

5, PR R 33.5%

TR FEAE 7 T8, QSR 28K ) 40 & W T T B
ZHR ] AR K — IR B LT, K 558811
A G EE

DL b [P A 5 B — B W R
3 EASEAERL

FEEJEMFFEK) THIRANE K] 5 el A b P
FAEZK, 1969 4E £ E A 8. 3% 7K ) K i5 JeHE
AT KIEE AR TS K ) 2047 Ak TR) s R T A
Frl ST IR G IR IR AT 5 KT,
ERRAC TR A ML L 3R TSR
Tl s e g . FERRYN , — 28K i TR IR AT,
PR KT HER K B HE AT B R KGE,
B 5 KT S — TSR B, AR ARG
TS =K HE K, SR HEA TS KT 515K 1
Pk —EAb B Y4 1k, BI2EK T IB AT IR0 R
U KT HEJRAK X 5 7K T I AK e 46 B3 e 1 B 7K
A — B . WL 82 RSk
MoK AR PR A BR S 7 (V5K A0 B ) A 2004 45
LK) TG PTG AL B . RSB K B R
FEUR A 800 m® il R A EALEAE N BRI 5
JKTI5 7K H AR B A 90 x 10* m? , 5 /) i ity Ak B 22
HE BT IR A%, Ab FRL i R BR 5R . WIZROK)
#E 40 km , &ERK) PIIEH 5 e B HGE IR EE 4
B BRI PR BV OK B IR R BTG K )
AR, Z A0 1k WIS T IE R, A S g g T oK)
T H S A EASL
4 %15

WIZEK T 5 R Ab BN, A BRAIZ 5 1038 A
PE M B nT S T — 2 S R oE . X
TR BT, K FE K Z BB A, K #
157K IG5 URER A AL BERT , ISR B B A R b

2R EE A R i i 1 B R
2o X /INBEOR UL, KT NG KT B A, il A
BRI, PR A is 5 AN, iR &5 K
TR PG R A T8 KK HEVE K i % 25 K
JUHCA AR, (HAE fr e AR R, TR K ) TS TR
ot DA B K AR v Al B FH ) 2R 0E R b 2K, e B i
(R, Ul /5 T ol AP B A

K5 e A 22 1 T LU RN SR A 2455, 2%t
KRG RIS YEE . A BB TK) TE
PR BB, X5 95 7K T 2 AR 35 I8 il T 43 A

AR 57K Ak i B2 o 5 Ab, Al ik — 2 BT 7K
J 5Pt 5 KT ZAR TG P BRI AL i A, [a] B P K
J 15 E K LB U EAR IR AR

M PR TG P AR, P AR G A B
HA @M EAME. PIBEE KK 55— iy
TR, AT b SR 3 PR T T Pk Ak BRAE
AT A5 PR AL BSAS

PR 5 YRk A A B S, JCHIL R & 2 W)
I, KAl LU S 60% £ 2 LT, — s A IR
SIS 2 = 0 s O (ER P R RSN A KA Vo
7 A E AR — 2T

S 3Lk

(1] Ao Bk {5 iesk & BREFE[T]. 358
Bl 5453 ,2016 ,41(4) .94 -97.

Rong Jing. Study on current state of sludge disposal in
Shanghai urban sewage plant[ J]. Environmental Sci-
ence and Management,2016,41(4):94 - 97 (in Chi-
nese) .

XU, 25 T EROK )5 YR FITS K AR B 5 Y ik
FALPALELT ], HokEAR,2015,34(S1) 20 -22.

Liu Liu, Li Jun. Combined treatment and disposal of

(2]

sludeg from municipal water treatment plant and
wastewater treatment plant[ J]. Water Purification Tech-
nology,2015,34(S1) :20 =22 (in Chinese).

Li J,Liu L, Liu J, et al. Effect of adding alum sludge
from water treatment plant on sewage sludge dewatering
[J]. J Environ Chem Eng,2016,4(1) ;746 - 752.
Chen C Y,Zhang P Y,Zeng G M, et al. Sewage sludge
conditioning with coal fly ash modified by sulfuric acid
[J]. Chem Eng J,2010,158(3) :616 —622.

Zhang H, Yang J,Yu W, et al. Mechanism of red mud
combined with Fenton’ s reagent in sewage sludge condi-

tioning[ J]. Water Res,2014,59(1) ;239 -247.

(3]

[4]

(5]

[6] Lin Q,Peng H,Zhong S,et al. Synthesis, characteriza-
tion, and secondary sludge dewatering performance of a
novel combined silicon-aluminum-iron-starch flocculant
[J]. J Hazard Mater,2014,285(1) :199 —206.
MR, KA R VTR, A SO R B R 5 1 R
F TG DK PERER R [T ). vh[E 45 K HEK 2012,
28(3) .10 - 14.

Liu Haibo,Zhang Huiling, Fan Liangjuan et al. Effect of

(7]

joint action of inorganic conditioner and surfactant on de-
waterability of sludge[ J]. China Water & Wastewater,
2012,28(3) :10 = 14(in Chinese).

- 33 .



534 %

%6

TOE % K H oK

www. watergasheat. com

[8]

(9]

[10]

(11]

(12]

[13]

[14]

[15]

[16]

[17]

PR, EWE, T, 55, oK) HER K 5K
AP0 LA m R sE ()], Kb s AR 2010,
36(1).78 -81.

Li Zhenhua,Wang Lijiao, Yang Kai,et al. Various eff-
ects on the A>/0 process wastewater treatment plant by
waterworks sludge water[ J]. Technology of Water Treat-
ment,2010,36(1) :78 —81 (in Chinese).

Xu G R,Yan Z C,Wang Y C,et al. Recycle of Alum re-
covered from water treatment sludge in chemically en-
hanced primary treatment [ J ]. J Hazard Mater, 2009,
161(2/3) .663 - 669.

Jangkorn S, Kuhakaew S, Theantanoo S, et al. Evaluation
of reusing alum sludge for the coagulation of industrial
wastewater containing mixed anionic surfactants[ J]. J
Environ Sci( China) ,2011,23(4) ;587 —594.
Basibuyuk M,Kalat D G. The use of waterworks sludge
for the treatment of vegetable oil refinery industry
wastewater| J]. Environ Technol,2004,25(3):373 -
380.

Oliver I W,Grant C D,Murray R S. Assessing effects of
aerobic and anaerobic conditions on phosphorus sorption
and retention capacity of water treatment residuals[ J]. J
Environ Manage,2011,92(3) :960 - 966.

Babatunde A O,Zhao Y Q,Yang Y,et al. Reuse of de-
watered aluminium-coagulated water treatment residual
to immobilize phosphorus: Batch and column trials using
a condensed phosphate[ J]. Chem Eng J,2008,136(2/
3):108 - 115.

Moghaddam S S, Moghaddam M R, Arami M. Coagula-
tion/flocculation process for dye removal using sludge
from water treatment plant; optimization through re-
sponse surface methodology[ J]. J Hazard Mater,2010,
175(1/3) :651 —657.

Hovsepyan A ,Bonzongo J C J. Aluminum drinking water
treatment residuals ( Al - WTRs) as sorbent for mercu-
ry: implications for soil remediation[ J]. J Hazard Ma-
ter,2009,164 (1) .73 - 80.

Zhou Y F,Haynes R J. Removal of Pb( Il ),Cr( Il )
and Cr( VI) from aqueous solutions using alum — de-
rived water treatment sludge[ J]. Water, Air, Soil Pol-
lut,2011,215(1/4) .631 —643.

P HRLE. 25 K) TS R MM Ce (VD) BT RERIE
FELI]. PREE T A4 ,2011,5(4) :917 - 920.

Cheng Aihua,Huang Kejin. Study on adsorption properties

«34 .

[18]

[19]

[20]

(21]

[22]

of Cr( VI) on waterworks sludge[ J]. Chinese Journal of
Environmental Engineering,2011,5(4):917 - 920 (in
Chinese) .

Irawan C,Liu J C,Wu C C. Removal of boron using alu-
( AI-WTRs )
[J]. Desalination,2011,276(1/3) ;322 -327.

Abdullah N. Characterization of aerobic granular sludge

minum-based water treatment residuals

treating high strength agro-based wastewater at different
volumetric loadings [ J]. Bioresour Technol, 2013, 127
(1):181 -187.

P W, EPHR A — BRSO e ki s e
RORALRY J7 5 [P ] % A1 CN103708688A,2014
-04 -13.

Li Jun, Chen Chao, Wang Danjun, et al. The Invention
Discloses a Method for Promoting Granulation of Aerobic
Sludge [ P]. China:
CN103708688A,2014 —04 — 13 (in Chinese).

Pikaar I, Sharma K R,Hu S,et al. Water engineering.

by Crystal Micropowder

Reducing sewer corrosion through integrated urban water
management[ J |. Science,2014,345(6198) :812 -814.
BSOS SEAEITEIS) i U OIS TE X WV S
FAEERBIFL[T]. VIR FREERHY 2008 ,21(4) :36 —
38.

Wang Leibo,Zhang Yuming,Zheng Guangrong. Study on
combined treatment of muddy water from water plant and

purification plant [ J ]. Jiangsu Environment Science

Technology,2008,21(4) :36 —38(in Chinese).

EEE T 21977 - ),

2o, WrLiLi A,
MR A, PRI, AERRATK IR ks
Feq5 R b FAL EHFSR

E - mail ; yal200@ 126. com
%5 H #A:2017 - 12 - 13



