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Fig. 1 Changes of physical and chemical properties of sludge under different alkalinity

A 2 V5 R I AN A& W) (Extracellular Polymeric Substances, EPS) i = & a4y, 2494 H:
BV 709%~80%" . HIIEL 1 (c) nTLAFE th, BEFEBEE 2 W AR, T Do R 10k 2 11 o A 22 00 0 B 2 Ik
. Horfr, PR AR 1 TG PR R VR N 304.25 mg L' AR E 86.00 mg- L', IR Bk 71.70%; AR
P 22 Bl ) 5 i M N 719.33 mge L' BRI F] 490.67 mg L', BEIR A 31.79%. T4 U8 A Bl B {28 6 R
R ZEHENL, W R0H HS EPS KA A ZFh i iU AT 25141, 41-OH F1-COOH 45 % £ e B3R UL, Bflf
VR A 1 A 1 SR 22 W B Y R R o B SR 2B X 2 2R SN R R R 9 8 B K Y
2R, R w2 75 P A9 K ROR AR 221,
22 FEWETEZ PAC BIEGES R KER S

K 2 2 PAC ¥ B A A [ B B2 15 6 il i e DF 25 181 R AR AR AR AR I o NI 2 AT LA MY, 7R3 A
8 980.00 mg-L™" B, R AT HEE I 5 A BOK i e R AT AL 15 e 75 2 U8 I E 22 /9 PAC 34 B4 RE 1A 2]
BAF 0 KRR, Y PACH I & Ry 0.05 g-g ' BE L BE D [ R 28.16%. 15 U8 B [F (R =



510 4] TR BRREXS BRS SRR B TS YR B K A AR A R 3413

7 598.00 mg- L' i, PAC Mk 0.04 g-g”' 1Y) 0 gAl-g'TS 22001 gAl-g'TS §30.02 gAl - g 'TS
DS 2GR ELL B . 20.44%. ML= T & xzs()s,o_3 gAl-g'TS E3 0.04 gAl - ' TS @ 0.05 gAl - ' TS
B, B J v 9 DR A8 Ak T3 Ve A s 2D 3 34 30l ) AT
F AR I B O SEBE T BOK SOR ek . 4k §%;" ! -
SLREAR TS U BRI K SR B i Ab A S ol
PUAE AR PAC B 5 LR, 40 6 B2 (M £
3223.00 mg-L™ B 0.01 gg ™' 9 PAC, & 7
VRO E A B BB 8 4 30.09%. E B f = 10y
4 1842.00 mg-L™' B, £t 0.02 g-g”' 19 PAC 14 S
FHE BTSRRI & B R R 31.97%, k3| #EA5L LR N | R

8980 7598 5756 3223 1842 921
oo 0 SR AR, I3 51 A B K R gL
WA REARRUEEA PR~ (M) 92100 me L) s i s R R PAC MBIR A0 R & B R T 1L
VS IR EE R g A A Fig. 2 Changes of solid content of sludge cake with different

BRIV, BEETS e ER AL, #&m PAC dosing after alkalinity adjustment

i PAC i 58 15 21 5 45 0 8 BRI K 3R, ot
B B K, XERAMZRNENS B E F A TIRRNI Zeta A7 . R ¥
DLVO Hlig, Zeta HL {7 5 Wi 5 U8 Okr A9 3R & FIULRE K, ZR/MIEHEM SESREREHEE,
ANFTF 15 Ve i B AE MK A G 050 gk A, 75 U8 EPS w8k 1100 R £ 0 ™ s i L ik M B, ik
BRGS0, FEARSCIG rh Bl 0 (B RGO 2 Y O R B IR
(El 1 (), S5AKEABRER, BKBORMEILE R, XS5 SE MR R—%. 15
I FAEAE 19 K i EPS W2 52 i H: Zeta L0, PAC BEWSAR I i JE 45 EPS 45 ¥4 F1 25 [ 7T 1 14 EPS &
HAEYIT, RSN, PAC B HL AR I AT LLSE B AR K SR 7835 e i (6 4%
fRmE, P& 2 FREsEE 3 5o 3223.00. 1 842.00 1 921.00 mg-L™", FEA0 4 2 ml A £ i B4 IH 7T LA
RENREE KR . X R, Wt s Ve UEAT RS Y, nT DARR IR IR R il A . X ORI
M, PAC 75 =88 4 S MBS JE RS, B AL BHE KM N AL, Al & — i E B A A EUR R
Wy, e R A B AR A 2 s MIAERERE I, KEBUR UL AL RIESAEE, HIEMRIhRE
R R, RO IR EERED,

23 AEWET PAC HIES RIS

1) JE R 3 . 75 T A e i B 053 s £ TS 004 AL TS mm 0,08 CAL ST

IR 7 3 2 A 0 ek 32 52 3 8l T W 04 B /N T o g [
I3, XGRS RE A IR 2% B B
AR i R 1 1A R Fi5 PR AR B, an ik R
TG e i e M. 3O OR R B Sk 1R &
PAC 435 35 2R ST A 15 Ve 19 Jm Al S g 28 1k
AR, Bk LA, FEMHEIMBE T, ME
PAC i a3 n, VA H#Y5 I8 1 E IR B 71 5 B8
MM A, Y PACH MR N 0. 0.01 A
0.02 g-g ' B, il 2 BB A 1 R ATG IR 00 1Y)

Jei MR IV ) 3% K5 T PAC $ 4  0.03 , .
£e o N L 23 k W g

JEARN J/Pa
S~ N W A L O ® O

gt b [
5756 3223 1842 921
WREE/(mg - L)

. s e g . Fig. 3 Changes of yield stress of sludge cake with different
JE /AN o e B AR T fr 52 1 5 L ) 52 PAC dosing after alkalinity adjustment



3414 ok L B ¥ W Fl6 &

T 25 AR R ] AR BAE R Y 7 XA R TR/, DNTTTSE 5 U8 i i B M o AR S5 vh FH 21 1) PAC K
fi A FH 32 00 S M B, BE A TR B R AR . PAC Y K M R BE BN, AR BREAS0 AL I b AR B S Y
Al IR T E T R S B AOH),, TE A E R 2 8Kk, ﬁfﬁm&yMMcﬁFWfﬁﬁ
i, AF TS Ie R s MR, ARG &R, RO PAC AT LURFE AR s M . XA
i, PAC iy SRS Al W RIEAT T — oK g, LA R R B AR M IR IR R R R K, TSR
WO BCEREUR, AR Tush. deoh, ZEARBE R, 508 EPS rh iy 8 11 TR 20 B vk B AR
(E 1(c)) . AWFFEEI, EPS &AM M5 UM i A8 55 A E 25 m, FEIRT5 Je 4 /Y EPS A Bl
T sl Be Ay F

2) FOUBEBE . R S U R BE AR 5 U A IR AN BV O B A S R, T LAGE i
Ve sh th 4 kB4 o wEis 75 Ve X — MR B AR A Bl i AR i 5, e UORG BEXT A% . ARl 12 @t
JE R 5 e KAy B (DL AL U8 ) SEER A s YL B 4 s N AN TR T 28 PAC PR 3L V5 e 3% L
FREAS AL £, S8 B A AL (% R B S U8 2% ULk FEE B 2 BT B0 R (%) 38 i X8 3 B M R AR A A
XiF FAH ] PAC B g Ab BEAE B 35 0 1 A S BT R AEG, R BRYS R A0 I KD BR B FE S i K. &
HEAT ORI, BIYS YR B 8 980.00 mg-L™', PAC #EH 0.05 g g™ (I35 e A5 & i KV 1A
FUEEE, N 0.46 Pa-s; Y4B (A KIFEAR N 7 598.00, 5756.00, 3223.00, 1842.00 1921.00 mg-L"'
W, & RW IR A2k 0.61, 0.82. 1.09. 1.33 Fil 1.18 Pars, it b nl LUK L, 7EHHE
HEE T, RIBEEE A 3 223.00~8 980.00 mg-L™" HYANHRZ , H5 K04k 2 W7 B2 2t BLAE £ in 0.05 g-¢ !
() PAC P8 BRSCU0 4 5 T AE TR A AN, 5% /8 19 PAC $ A0 20 K 6 30 M e Km0 i Fe WLl 8, 5]
REJE N R, B A R ARG (o A5V R U B AR 1k & A T el AE , ZEIR B T V5 U8 EPS &5 4 i 3 M 5
Wo E—ER PAC TSN T, B85 A%, EPS JSHE 45 M Bl i 46 00 12 B s, Wi X 5 8 A 2
WL B 77 AR T R P

Wil 5 B YIS R ORI T, T T EES RS R B B A B DI L R S, A AL R FR B Y

0507 g 0T L ggAl-g TS g'z -0 gAl - g TS
0.40 ~00lg-g" 0.6 --0.01 gAl - g"'TS o --0.01 gAl - g"'TS
e 00 g g 2 05 - 0.02 gAl - ' TS = 077 ~-0.02 gAl - g'TS
. N - vol - 0.6 —— ol
§ 030 ~0.03g-g" E“‘i 04 - 0.03 gAl . g,,TS E—i 0s - 0.03 gAl ' gilTS
B ~004g-g = 0.04 gAl - g'TS £ 0.04 gAl - g'TS
& 020 ~0.05 g @ 0.3 —~-0.05 gAl - g'TS 2 04 f —~-0.05 gAl - g'TS
= = 02 = 034
ool iV i’
010 0.1 H®s,
0 s resres 0 mM‘ " ‘ 0 Lis i it
0 200 400 600 800 1000 0 200 400 600 800 1000 0 200 400 600 800 1000
B/ B/ B/
(a) B 8 979.00 mg - L' (b) T J7 598.00 mg - L' () B K5 756.00 mg - L'
12 1.4 13¢
1.1 -=0gAl-g'TS %% -=—0gAl-g'TS %% -=0gAl-g'TS
—— co! - —— el . - co!
~ (1)8 0.01 gAl- g 1TS 11 0.01 gAl- g ITS 10 0.01 gAl - g 1TS
Y -+-0.02 gAl - g' TS 2 10 -+-0.02 gAl - g'TS 2 09 -+-0.02 gAl - g' TS
£ o7 ~-0.03 gAl - g'TS & 8’3 ‘ —~0.03 gAl - g'TS g 08 ~—0.03 gAl - g'TS
06| ~-0.04 gAl - g' TS 5 0.7 ~-0.04 gAl - g'TS EM 8% ~-0.04 gAl - g' TS
W& 05 ~=0.05 gAl - g'TS é 8:g —~-0.05 gAl - g"'TS &£ 05 ~-0.05 gAl - g'TS
% o) z %ol
0.2 R K 02 [ 02 H
01 gy 0l sitss . 01} s
0 200 400 600 800 1000 0 200 400 600 800 1000 0 200 400 600 800 1000
By R/ B/ By AR /s
(d) B 3 223.00 mg - L-! () i M1 842.00 mg - L™ () B 4921.00 mg - L

B4 WEBADEAREETRMESRERUMELN

Fig. 4 Changes of apparent viscosity of sludge with different dosage of conditioner after alkalinity adjustment
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Effect of alkalinity on dewatering and rheology of Polyaluminium Chloride
conditioned sludge
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Abstract Aiming at the problem of difficult dehydration of anaerobic digestion sludge, the dewatering effect
and rheological properties of sludge were explored, which were conditioned by polyaluminum chloride (PAC)
under different alkalinity conditions. Taking advanced anaerobic digested sludge as research object, the changes
of the physical and chemical properties of the sludge were investigated after adjusting the alkalinity. On the
basis of alkalinity adjustment, PAC was added for conditioning. The dewatering effect and fluidity improvement
of conditioned sludge under different alkalinity were researched by measuring the changes of the suction filter
cake’s solid content, yield stress as well as apparent viscosity. The results demonstrated that the adjustment of
the sludge alkalinity would affect the content of total phosphorus and ammonia nitrogen in the supernatant.
Meanwhile, the proportion of P and N elements in the sludge could be controlled by adjusting the alkalinity.
Under the condition of low alkalinity, better sludge dewatering effect and fluidity could be brought out by
reducing the dosage of PAC. When the alkalinity value of the sludge was 1 842.00 mg-L™", the conditioned
sludge had a 31.97% solid content by adding PAC of 0.02 g-g'; At the same time, the limiting viscosity of
sludge was close to zero in this case, reaching the lowest value, and the fluidity of sludge was improved.
Conditioned sludge had the best flow performance as well as the dehydration effect. In conclusion, the results of
this study can provide some references for the improvement of sludge dewatering performance and the optimal
dosing of conditioner from the perspective of sludge alkalinity adjustment.

Keywords alkalinity; polyaluminum chloride; sludge conditioning; dewatering performance; rheological

properties
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