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Correlation Between Floc Morphology and Water Quality Based
on Partial Least Squares
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Abstract; Based on floc morphology parameters, a partial least squares model was established to solve the
problem of real-time measurement of COD, BOD,, TN and TP during the operation of sewage treatment. The floc
morphological characteristics of sludge were extracted by image analysis technology. Based on the correlation, the
input variables of the model were selected from the extracted morphological parameters and the operation parame-
ters during the experiment. The prediction model of the relationship between input variables and four water quali-
ty indexes was established by partial least squares. The results indicated that the cross validity coefficients of
COD, BOD;, TN and TP were 0.736, 0.682, 0.839 and 0. 618, respectively. There was a significant correlation
between floc morphology parameters and water quality indexes. This model could be used to predict effluent quality.
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Table 1  Parameters from sewage plants
2 R (i E X 8 B HR s A X
HH ZR%EH N BRRTE R RSB HL I JEARP T FF AT AR 5 18 A i 22
KN BERPEEAR A R EERETSFE EDE A BN 53 T8 45 FD T Mg B A
BEALAK P SRR LEKE HLI 4 3
RS P RARIELBKE [AES Cony ZERMOERRK SR
HROR Feret B2 Foo SV DT IL FLF- 17 42 ) 19 fc K BRLk MK EEZ L
it EIFB% ik COD cop,,
HEER Do 5 AU R 8] Y AR #Esk BOD BOD;,
WL LA HR  RERANALIEAR S B2 R L K TN TN,
FL 0] 4 I RD 22 i AR i B 9 [ A it kK TP TP;,
Kt RR Z{AHYIE i 1k B At K R T
Kagmie A, SARRKMSEMZIL AL AIRIE DO
FEE E.  gRmBRSAHEIE E R b St pH R pH {H

o B ILATE O ASEEAS, AT AT 80 A EEA AT I
O, Hoax 1SRRI T I TT A RO R

SSR
R = = 1

SST (1)
s PRESS, (2)
o =1- SS,

A SSR R [l 15 F J7 F1;SST 3% M F o7
U PRESS, 4 — AN 4 BE 1 T 35 22 5% 7
SS, | AT AR E TR

2 RSt
2.1 PLS B A ¢4 wy)a A B 48 R 547

JET PLS B £ BT R B, MR Bt 2 A B
ZH Q7 (cum) MU AE T A 7R B AR £k
JG L SRR 4 A A I 5 R sk 3 A5 T S R
SIS R B R B R (cum) =0.773, &
T XA %t RELQ° (cum) =0.721, Xt F 84
i th A8 4543, COD,, \BOD,, TN, Fil TP, H%8 X
B R B R 0,736 .0, 682 .0. 839 .0.618, i
HH B 3 K B TR A AR

WEPETE TR AR R pH (E R e
M 2 1 7K K TR, 7 B 0 b W 5 5 2 AL o iy 1 A
RS I, 22 2% ANt 8 A 10 R AT . DA e
S i A X i A R S o R R AR — B
LSRR/ BRI 2 505 i A R R OE . fE
RS PR AR, 220K T R R R AL IR Y B R 4
1, I B S B K o Z AR, 2 22K K
AR SR T R N . BR 2R R AR A AT
15K AL ROR (i T 2 R 2 MO g5 M, ik
VLR GRS, TR A3 35 98 2, KoK BRAE 2%, %
SO SR HR S AR v R M, Y R R
s

HOB R AS I 20 B 2 A AR, S B0 T
S EE PR, PR K 2 1 R R v R 4 4 v AR X
BRI EBRAER" . T BT SEORYL BT
TR 2000, HLAt 2 0 45 i A R M R T L

B X TR A, B RE N S
SR BT AL A S B A AR O Ot A
W, E S A R — B S LR, R A R
TR B4, 42 0k % B 08 0 4 7 2 ol TR 8 4k
“HRART SR /INEART R I 5 Y /N R KB B e X
DAL R 4 /I B2 A o K /N8R A R A
B B, AT S B0 A v R R, X
Wilen 25" 0L MW £ o A8 R A A
e JEE R, 2 2R A i S MORLRS I, SR A K T S TS
7K Bl T AP K, 95 e A o e O R B i Uk
KA BRIV BE AR, A8 HE FD 15 5 i A8 vk B
T L, A R ) RN, SR B A SR
T - B - BRI 2 2G5, AR 2 KA A R
(19 4390 4 K, 224 9 RSk, I 5 A ) A L T
Mz FD /N R P AR FD S5 A
IR HE 3 55 I 0 R — 5

PEAKTT Yo vl B 5 i A vk A L X R
Fi T AR [ 4 S 4 R A S R B 48 00 T, kK
15 Y Wy v JEE 9 S0 A 30 K A ML G T 8 I 4 5 8005
JKAL B 3 i HH K AR 75 Y M e A TS K o S A L U
fif S BE S S R E L, 45 A IR S S S
$OHR SR ¥ fi Aok i 578 i HR R IE, 24 47
A2 bV A A R I, 2 B VS R 4 R R L
) 3, 58075 VR A UL R R REAE 22, KK RS 2% .
2.2 PLS R &4 &R 5T

X 80 AN S5 Rf A HE AT 5% 0 Y1 21, 5 34 0L )



B33% o

A0AS T A BT i B /N 3R B IR RIMR A B 5 K B A AR DE

2021 4212 H

Ny, B Sy  ARXTER2E R, W = (y —9)/y o
FERS R s i TN A T000 B 7 55k 5, B AR A4 0 5
{1545 52 B AR 6 458 22 2 R 5 0. 2% 5 LR S
COD,, #1 BOD,, , #EA 35 HI % 15 2% 43 BIAE 0. 4% F0
0.6% AP 5 4004 A0 B 22 12 TP, , B 43 FE AR
FEA A5 28 0ot 1% o ok 00 A2 760 g F50 00 & 7 , £
L1 AN ARE A% b 4 0 0 A7 00 48, 45 SR LT 1 ()
(b) (e)(d)o A 1 af 40, %FF3X 4 AN A i
AN T S B A (5 00 (0 0O 1 49 R AL, Bk R ok 5
M 3 ¥ 8 22 K S ORI AT 2 OB K K S5 i AT
FFIE, 3 U205 0 A5 35 0 1o 1 T

80 [ acop, W & COD, B = Hixtist2: |

(COD)/ (mg L)
FXFIR2E 1 %

14 FO) e BOD AR - BOD, FMI (K = HIxHR2 4 02
A

p(BOD) / (mg-L")

FIXFIR2E / %

p(IN)/ (mg-L™)
TR 1 %

Dot W TP e bR A 1

—~ 6 [

5 X
s =
£ #
= ®
< =

81 83 85 87 89 91
FEAR i 55
Bl i AE S B E b
Fig. 1 Comparison of observed and predicted
values of test samples
3 &iE

WEMR T8 28 I RARESS RS
ST 1 7K K T =2 ) AR S O 3E i A /s ek
B T COD BOD, TN FI TP ¥ Ji o 75 X 452 7 ) 4%
PR A3 BT o, R B A 5 0 i A 4 S e R R R
PR — B, KR bR e 15 R 20 g A S i A IE T
TR AIE SRR 23 B b, e 4 24K 55 (80 9 i 22
K, B2 A 25 RO T B HH KR A i B

TEXF B DA v, A A g Y 5 3K AR S A
TS —Hry s, A A L h B AR A B T

I R0 0L 0 AL 3% A AL, 3R TR R A B )
AETT .

[ 5% 3Tk

(1] Jera <y, R, TR AR, 55 1R P TS e A SR S i i A [ 1] 9
i PR 8 5 36k 7 Ak 25 ,2010,23(2) 136 - 39.

(2] #Z6. KB A 35S0 M . db 50 o [ 255
#,2015.

[3] WM, ETH, R, 5. Ll m fE 5K AL B T
BRI [ ] PRI I A S HR ,2017,29(1) 239 - 42.

(4] BRFUL, 48z, i A0, 45, UPLC — MS/MS % 7] B I 5 #h 4% 7K
PR PLTS R )], P05 1 DA B 5 4 R, 2020,32(2) ¢
52 -55.

[5] WFHr, =M. AR S B 7e 5 K Ay Ak B2 v i F 5T 0F
[J]. BR3¢ 5K ,2009,32(2) :60 - 64.

[6] TOMPERIJ, KOIVURANTAE, KUOKKANENA et al. Modelling
effluent quality based on a real-time optical monitoring of the
wastewater treatment process [ J |. Environmental Technology,
2016,38(1) :1 -13.

[7] AMARALA L,FERREIRA E C. Activated sludge monitoring of a
wastewater treatment plant using image analysis and partial least
squares regression [ J]. Analytica Chimica Acta,2005,544 (1/
2) :246 -253.

[8] MESQUITA D P,DIAS O, ELIAS R A V,et al. Dilution and
magnification effects on image analysis applications in activated
sludge characterization[ J]. Microscopy and Microanalysis,2010,
16(5) :561 - 568.

(9] EHEESC, R0, o i i d /s =3 ] U A 2 1 Rl 2k T ik
(M. db5T: E=B7 Toll Ak, 2006.

[10] gk s, ik ol 03 g #0050 BE 8 bR B R 1 [T ], e AR 5
i1,2002(1):9 - 11.

[11] MESQUITAD P, DIASO, DIASA M, et al. Correlation between
sludge settling ability and image analysis information using par-
tial least squares[ J]. Analytica Chimica Acta,2009,642(1/2) :
94 -101.

[12] ARAREL. J 5 p A 28 19 265 B4 95 7K Ak LA A K Joi 5] 4k A5 7Y
[D]. dbmt . dea Tolk K4 ,2013.

[13] Ak A#. 36 1 V5 U8 T3 7K Ab 32 5o A% 7K BT 4 00 4 O vk 1) F 5%
[D]. PE A A bk 2 ,2011.

[14] LEAL C,VAL DEL RfO A,MESQUITA D P, et al. Sludge vol-
ume index and suspended solids estimation of mature aerobic
granular sludge by quantitative image analysis and chemometric
tools [ J ]. Separation and Purification Technology, 2020,
234:116049 - 116055.

[15] WILEN B M,LUMLEY D,NORDQVIST A. Dynamics in maximal
settling capacity in an activated sludge treatment plant with highly
loaded secondary settlers [ J ]. Water Science and Technology,
2004(7) :187 - 194.

[16] Zeficss, sk AUey, 19 BRI, A5 3 1 75 U 28 Mokn 2 2 A 5 0 8
ARy R Z [ T]. BREERL 4 ,2013,34(10) 13975 - 3980.



