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Sludge with Different Particle Sizes
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Abstract: This paper measured the porosity and methanogenic activity of anaerobic granular
sludge with particle sizes of 0.3-0.5 mm, 0.5-1 mm, 1-1.5 mm, 1.5-2 mm and greater than 2 mm
(abbreviated as R1-R5), calculated the theoretical settling velocity of the sludge with different particle
sizes, and compared the actual settling velocity in a clean water column and a nutrient solution column.
There was a positive correlation between porosity and particle size, and appropriate porosity was
conducive to the settlement of granular sludge. However, excessive porosity affected the sludge density
and reduced the settling performance. The granular sludge with particle size of 1.5-2 mm had the
maximum methanogenic activity, and the biogas production of the sludge resulted in bubbles to adhere to
the surface of the sludge, thereby reducing the settling velocity. The settling velocity of the granules with
intermediate particle size (R3 and R4) was most affected by biogas production, and the maximum settling
velocity difference between the granular sludge from R4 in the nutrient solution column and the clean

water column was —27 m/h.

Key words:  anaerobic granular sludge;  particle size;  settling velocity;  porosity;

methanogenic activity

PRAAAEYIE N G A S AL Bk e A HLBOK ™ S 8, DR 34 T Bk vl A3 ot

BIEEE: E5IE E-mail: guanxj2004@qq.com

« 82 -



www. cnww 1985. com

¥ F &, RFERERBBALT 0= AR AT G 3R 0 % 0

FH40% FHSH

oK TR A B i 5 &, SCa] LSO kAT ZeH|
FH R 5 07 40 T 20 RBFE . IRAEUR N AR BE A
T o R AT B T A RE G % ) B v
BEI PRI R TR R I UKL TS e VR Z R IR
SR TR TR A — TR A Y R ST W DR, PR AU BORE
15 U8 BA DUREVERE & | TR T B IRl = R =
SRR PRAAUBDRLTS 8 R IR Z LB, IR s o
Yy J5E A URL AR AN AR AT TE . RIS
Ry, DRAEURL 15 U8 1 W BRAL Sk o 5 R AR A G,
REARBOR, TCHL B 77 i D AT Lo 5 Bl
BN REERE R AR 5 AN R &)
(EPS) &% 1t 52 IEAH ¢, HOOEE F BT (PN) 522 e B 4 .
An 255 R R AR A 0. 5~1,1~1.5,>1. 5 mm (ig ff
M1~M3) 1 Anammox b 15 Je AT T IR A 2 A AL T
PRI, UEW] M2 R B PERe i . BB %R,
PR P DR S B g e 1) UKL 75 e O RV BE LR
BB 2%, HU R R 5 R A8 52 IE A O, R AR R TR
22 S B

U R 85 Bz e 1 DR AU U 175 8 0 R e e 1) B
o — e IA A DT R R 3 B T 0L (R AL A% % i
T IR AU ORI 75 i 77 A6 T g 3k 1) 5% i) 40 6 A 4
1, AEFEAT PR TS U8 PR B 3R SC g FE rp R
IR, R 2 TET 285 B A0 A=C T R JTC A 3 B 7 A T S
HY G THEE T AN [DRLARS IR AU UKL 5 e e TTC R
HEAT T W KA B FRAT 0 B S [m] s T
UKL e 1 FL B3 R0 7 H G 16 M (SMA) 4R 5 1 3
BCBURE {75 8 RS T 5 15 KA AE FRAE h A
[F] Py S e R 3R, R 9 UKL ¥ e 7 SR FH AL B 23 X6
TR T EE (R 5200, 15 76 A 3 8 DR UKL T U8 DDA
AE SR R IR A0S g i BT AR

1 M#Aedy ik
1.1 XWRE

SR V5 U 1T A 8 S 56 SR FH R A A L B B L
Rtk , RSE Sk 0. 08 mx0. 5 m, THRBA A 120 E € L 2
BERE BT o P TTRE A 43 391 38 A ZE 48 /K B4
DR A5 78 IR BRI ARG R A 5, N P
JCZE 43 ) i NH,C1 A KH, PO, $243E , (56 & Wi
i R 200: 5 1, [R] B 48 A — 22 5 1) NaHCO, /K
W, B R WIS A T & 5 Na Mg Zn S5
WL, MG R At e
1.2 FiR3FKIE

DR AR S0k 5 e B A S 3l B ) PG 28 IR R R

T AR, HEA TS0 50 i 35 PR AL T I (125 d) o HR
GRS, e R F B R 22 v i vh ok, OR A UKL S U
AW, A HFLE R 2.1.5.1.0.5.0. 3 mm YA
SR E TR HEA T 43, 453 B4R 4 0. 3~0. 5.0. 5~1,
1~1.5.1.5~2 >2 mmiCfE R1~RS) B B0RLT5 U6
1.3 #WNTBRFiE

K FH HE 100 22 V5 U8 MILSS J2 MLVSS, 5 Iif
SCHR L8 1 ks 5 e 8 B, 2 R SCHR (9 i s LR
2 MOCHRL 10 100 0k U8 7 FRBE TGk o

LR TRERAYN ST YN oML Y e LIBZN TN
[ A2 () R TS U8 10~20 A4 K5 HAE R BN TR AE
0S5 U B AR R A 8] ¢ RN BE b, MR v=ho/t SRASI0
BTG VeI - UTRE R o DU 8 IR A B0k 15 Y T
ok B8 i, 43K AS TR A 6 IR AR 0K V5 e 2 b &
B L8 AN, (3 min) 58 RA IS, 2 )5 5k
2 h BB PORERE B 10 em 25 wh X, FEAR T Y& 149
R R R 5 6 T 98 T %) 5 ], 0 AN (] s [
LTRERI AR SO RTAC ST Y-8
2 ZR53%%
2.1 REFHITRHIWIEMER

AP BR TR 7 43 J5 L R1I~RS A9 F- 50042 43
M490.42.0.81.1.26.1. 8 F12. 1 mm, FLE Z43 5
290.32.0.41.,0.45.0.49.0. 51, MLVSS/MLSS 43 5
90.65.0.66.0.71.0.75.0. 77, 5 HAth 2= 35 A B 5T
gh gt 0k TG e B 4y R 1,03,
1.04.1.06.1.09.1. 1 g/lem’, Tang %113/ 1547 4% 43
FAE1.33~2. 50 mm CEHPRAZE A 1. 65 mm) YR 5
WURLT5 eV 0 1. 06 glem’, GAMTFE I ; T
I A AR AR AE 0. 5~1.1~1.5.>1. 5 mm B IR
WKL TS JE B Ay B 1,121, 141,15 glem®, B8 A
TF 5% 2 g, AL PR T R Uk 5 U L BBUROR [R] S BT
WA R BACRUL, B RAR I 5 1Y
JERNFLBR R R 2 3, {2 R4 A1 RS (9% L-T-H
], d W] SR AR 38 N 2] — 8 R BE T, BT AR LR
BTG, S 2O B PR . MLVSS/MLSS {E B
UKL 5 Y R A% R 1S R T RG I, Ui B 5 e 3R HIL
Yy T 7 L2 O T ALY B R 2 s
Ve = A 5
2.2 RIfE¥ R EFHIT IR B ke A R BN

21T R1~RS PR URL 5 e 7= H BE 1 1433
210,290, 325,360,336 mL/(gVSS-d) . Al LAFE
W BEE KRR H 0. 3~0. 5 mm (R IGANE] 1. 5~2 mm

« 83 -



405 BHS5H

OE 4 K HE oK

www. cnww1985. com

(R4) , Ay U8 7= H e TG PEAS W in . 4421k 3|
2 mm DL b (RSB, 77 B e 36 1 0 30 B B IR T
6. 6% TI UL, X F = e i PR 7, UKL TS U8 i kL
TR IFAJE MR B /N, A 3 B AR A A R
T Wb B R KAEH . R IRE /MR AR 5 6
SRA T B A SRR R LR =, H
Xof PR A A T S SRR, AN R ) T B 25 i L
PEE M s R FORLAR BURLIS e AT ML) & ik, (H
ot KAPRLAR SR T 58 0T 1) A A B, DA T 5%
Wi TS0 RS Bhunia 2619 % 3, 25 IR AEUBURL TS
PERIAEAE 1.5 mam L PN )] B Sl A 000 380 7 e 36
T KT 2 mm (14 PRI ¥4 118 2 TR R A% P4 240 R DL AR

SN GG M . FEAR SR T, R4 IR AEUORL TS U8
4 7 FE e 0% T A v o
2.3 BRLITIRITMEEE ST

P4 AR [ A AT ¥ 8 A BRI UL I 3 5 35 K

DA 1) S PR T R B HE A 0 B, 25 SR LI 1

160
140
120
E 100 ///+
= w *
% 60
40 e P TR
20 —o— i KL DR
0
RI R2 R3 R4 R5
15 e
B AEREBAISRIEIR KRB KT EE

Fig.1 Theoretical settling velocity and actual settling
velocity of granular sludge in clear water column with

different particle sizes
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Fig.2 Settling velocity of granular sludge in nutrient
solution column with different particle sizes
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