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Abstract: Five comprehensive indicators, namely floc size (SZ), stretchability (ST), compactness
(CP), regularity (RG) and filamentous bacteria (FL), reflecting the microscopic floc structure
characteristics of activated sludge were selected to establish a more accurate method for characterizing
the settleability of bulking activated sludge. The possibility of dimensionality reduction of many
characteristic parameters was analyzed, and the structural characteristic index system of filamentous
bulking sludge floc was established. The relationship between the structural characteristics of bulking
sludge floc and sludge volume index (SVI) was explored by using partial least squares regression (PLS)

method, so as to establish a SVI prediction function of bulking sludge. There were good correlations
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among the characteristic parameters of sludge floc, and principal component analysis (PCA) method could

be employed to reduce the dimensionality. There was a strong linear correlation (R*=0.779) between the

structural characteristics of sludge floc and SVI of filamentous bulking activated sludge, and a SVI

prediction model was established based on the linear correlations. There was a strong linear correlation

between the measured and the predicted SVI value of filamentous bulking sludge (R’=0.801), indicating

that the model could predict filamentous bulking sludge well.

Key words:
(SVD);

filamentous bulking sludge;

principal component analysis;

TGRS Ve IEAE N B W TS K b 37 vk, B
b PR B AT AR AR O L (B A AE TS Y ik
B FARMERL , BT T5 JEMETTRE By i 2k |, KoK
22, HME LU S T, ™ F I A S RS b BT
RIS TSR R AR Z 107 90% L) T2
HT 22 AR G e B A A 3 L o PRI e o i
22 IR 5 P B K © s A T /K Ak B 30 )5 L ik ok
A )

15 Y B M 0 5 4 W ) D AR 22, H T AR
P75 KAL) 38 471 D0 FN 22 R TR RRE W 5 T AT
A A0, Lou 55 A7V BE . pH B . COD 454
KSHIEAT TS A TF ST T 28 2
10 i 3 AR R O 35 PE A ARAE B (SVD) 224k 5 {51
T I AT A N0 22 R A A L AT R
I ; Salvado 55 N\ HE N B T 22 IR T A K AL 7 X
(22 AR B B 5 15 PR DTRE IR AR ; Nittami 55 A
08 e S PP ) 00 AR o A R A 5 7S YR TR
B FR , T 500 TS e ik . X 8807 1k RER A b
AU 75 0 R UK [ T, L DA P 75 8 2R AR IO 45 44 T
T HEAT 23 AT, 1T 5 i KA A 20 B 1) 2% WL /s
FLAT TG AR S e, ] S v A I 7 e R ik
FHIE

W VETS Ve SR i — R AR R A M, B A4
FZ2he , PP SR IAIE 2500 4 K3 22 R R 1 2R
WK KALEER EREER ERLS R,
R HALBR A PR RHE 3% A SRR TS T 21K
SERU S MBI ARG TN R f% RS D A 114 22 A A
BBRIR RN BRI 7 R B 2R A
2N SH 2 W TS R UTREE . Boztoprak
SR RS AL 3 A T R ARG 22 4 220k
Wy 1 25 4 B 25 R AT GE T I 1 37 AR HE T A T SV
(B 2B WA ST o R B o i 2 TGP TS

indicator of floc structure;

sludge volume index

predictive function

e LARZER BB, R e oAy S T A gh
FRFAEFE AR , Isomap 4R 1 5 2 19 FRAE H5 A5 5 RE 1
1y | 7 335 A A SR ZE A RRIE Y . SR BE T E H
PETG e ST () ZAR G5 F R IR T8 b AN T IR 45
PRI 4 B Z R IR RS e . S8,
S BT 2R TR BTG T 8 R AR S A R AE X 2R
IREEFI S HAT 4725, R & S R 4 3 A7 ik 4t
ST AR EE R REAE R AR sR BR3P O de /D — e
3T (PLS) B REAE 6 A X 15 U8 TR 4 1 52 1)
S DV R ES FRRIE AR bR ol A AR 5 SV T pR 4L
J5 AR, LAY R ¥ K Ak B T A s o 3 T e R A
PR ARSE
1 M EF*®
1.1 KWEESIET

SRR B R FHNAE A 10.0 em 55 4 23. 0 cm,
AN 1.5 LINFAR 4% . R SBR 1/ 5K
BAT, B RIAT2 A E A 4 B B B
(10 h) WLPE (1. 5 h) FHEK 587K (0.5 h) o M
25 SR AT S 00 AR, R A i A B 4
WA R] 3k 2 T U T e R i S R A 2. 5~
5.24 mg/L Z 6],
1.2 SRy 5L AK

SR AE T L 5 K A BT A N Y RS T
B TR — BEE R) S5, 26 BT R R R G i 75 VR 1
SRR, Hog Pk BE (MLSS) 24 3 500 mg/L. HU
15 KAL T R A5 7K 4% 88 1 10 09 LRI in A
KA IEATRE R , TR A g0 I B (iR — L
$ COD:N:PYE%EE Ay 100:5: 1, B il AR LA 15 35 7K
VERSEERHEK . M R G R R YI1E 30 dJ5 , COD
F R E NI TE AL, 4 COD:N: P il 3%y
100:0. 05:0. 01 FEA7 V5 I Ik 115 32, RGcia 1T
60 d J&7 SVI GBI &, KA T 22K 15 e Rk

- 17 -



%38% F 14

B oE 2 K HE K

www. cnww 1985. com

1.3 BRSREARESSHIE

SCYG AN, BERR 3 d R — YU K TS YR A
At o RERAE RO RE SRR T R T WSS, AR AL
TSR IEIR . 1B R AE 60 TR 7217 RIMR L K
J&i K R4 BT 344 Tmage-pro Plus X & HE 4T
Ab SRR 2R AR S 850 . i R S o
TET5 IR SVIH.

Ry S b R S 5 U R AE 7 E H TS e 2K
4 LSRR A BLAG 1 B0 SRR HE R
TS S8R, IFX S ECE R, BRI 1,

F1 ZBEEHHESH
Tab.1 Characteristic parameters of floc structure
o H FHIES5L E YRS
A, AN
RIMLHKP,,,) P S
Jers JHE(P) P S
2) R TAEEAR(F,,) P S
i HARD,,) Al
KIE(L) P i SR
Vi BE (W) N E S5
KA L(AR) [1+4(L-W)]/mW
N K HE N EE (Asp) PN 2 S 5
(ST) 5 5 LL(BR) Hy /W
FE5 ¥ (Ext) A/(WL)
. FL#(Ho) IS
ol 1R P Z B
R %52 (Comp) VAT IF,,
[E % (Ro) P 2
FIL) e "3 (Conv) P..IP
(RG) JEAR HF-(FF) 4TA/P?
SHIBYEEL(FD) P S
ZLAR T | A ZUARTRIARZZR A I 5 (L) FL/A
(FL) | BRPEEF A ZZIR B 1 (F L) FL/MLSS

H: ARG REN A LR THFZ N N AR
SR A RN IRTETAR B, R W, 430 R 24
THE 3 5 58 B 5 FL O B AR R 2R

ORI SCHR[17]~[19]

2 #R5iT#

2.1 ZREBRKTREFMYISHEEXE
N T RRIEIKS e BARSHOE T IE & TR

HEAL TR, 15 X SHGHAT Person AHOCHE ST BT, 4551 4

K LETR o AT, 25 R iR S50 A A AR G A AR

[, BB BRI . RIREH RN TS0

(AR SE AR fi] B0 SRR T AL (A,,,,,) R R

FMEAARF,,) SRR D,) AR (L) LR (W)
X5 NS HE] AR S 2, TR R X S BT R T
LB AN, o K (L) 5 25 HAR (D, )
AH M B AR (r=0. 763, p<0. 01) , F I FR(A,,..) 5
i E A (D) BA G B (7=0. 996, p<0. 01)
BEL K (P,,) JAK (P) 5 HA &S5 18 A
KMERLSS , R B AT Il 42 B i B2 A RN [R] Ao 22 44
PR B 2 R AT IRAR R A F) S 35 K
(P)ESHZ BN

M FRBK
~0800
-0.600

-0.400
-0.200

1

Fig.1 Correlation coefficient matrix of structure
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