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The Relationship between Zone-Settling Velocity of Activated Sludge and SVI
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ABSTRACT; Sludge settling tests using activated sludge from various fypes of municipal and industrial

wastewater treatment plants were carried out to collect the data for zone-settling velocity. The data from 97
separate runs covering 11 different treatment plants were analyzed and the empirical parameters of V, and k
in Vesilind’s equation were estimated. The value of maximum settling velocity (V,) was found to be almost

constant at 7.8 m/hr. On the other hand, value of k was observed to vary and possible to be expressed by a
linear function of either Stirred SVI (SSV]) or Diluted SVI (DSV]). These relationships between value of k and
SSVI (or DSV]) were observed to be in close agreement to relationships suggested in some earlier reports that
were mainly based on data from municipal sludge. These results suggested that such relationships could be

valid when further extended to activated sludges of industrial nature. Based on Flux theory and the empirical
relations obtained in this study, attainable Sludge Loading Rates (SLR,.) in a secondary settling tank were

estimated and compared with those predicted through relationships by earlier reports. Based on the

comparison studies using SSVI based relationship, a reliable prediction of SLR , can be expected for

activated sludge having SSVI value of more than 80 ml/g.
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Table 1 List of empirical equation for zone-settling velocity

Equations (V, : m/hr, k: 1/g) Reference
DSVI 'V, = exp(2605-0.00365DSV]), k = 0.249+0.002191 DSVI Koopman and Cadee (1983)
V, = e2%¥exp(-0.00297DSVD, k = 0.29721+0.00095DSVI Ekama et al. (1995)
InV, = 2028, k= 0.1030+0.002555DSVI Daigger (1995)
SSVI  Gave V, and kvalues for different ranges of SSVI Rachwal et al. (1982)
Vi/k = 67.9exp(-0.016SSV]), k = 0.88-0.393log(V,/R) Pitman (1980, 1984)
V, = 15.3-0.06158SVI, k = 0.426-0.00384SSVI+0.0000543SSVF Wahlberg and Keinath (1988)
InV,=2.076, k = 0.0583+0.00405SSVI Daigger (1995)
V, = e#%exp(-0.00636SSVD), k = 0.16756-+0.0021855V] Ekama et al. (1995)
V, = €/ "exp(-0.0080855V1I), k = 0.22632+0.00264SSVI Ekama et al. (1995)
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Fig. 1 The prediction of attainable sludge loading rate and its returning SS concentration
(assumed 1.5DSVI = SSVI, from Ekama and Marais (1986))

L L6, 20 sOBRRIISIEE TR > ZRAKEDO TAERICOWTRD b OTHY, £/, B
RBFFREVPELF—F2HOTRUTOIEALH 220, T o D—BNARZUMLTERT 51035 EERE
BERENGRE L THRID ILENHZ LA 3,

227, FPRETIR. 1 B0 T AR D 2 B5E L 009 » FroBEE A Esy (288, 28, At
% BEHIE AR O 11 BEOERICOVLTY -V BHEE & DSVIL, SSVIZHIEL, V,, k& DSVL
SSVIDOBfRZRD ., BEEDOWHIE L gL 7,

2. Bk

1 5 RO TFAEERERD 2 FFIK L 9 7 FrOBEEv OB (B, B8, Ay, BSERbE. &)
OFF 11 BEOBERICOWT, V- WEEERE, DSVL SSVIZRIEL 7z, IhsidmAaRic &> T, (1)BOD
BRoMEERERE QK AEHEE &), QFR L7 ¥ —%fNL 72 BOD ko BiEHERE (B
L) . QBFEREERD X & / — VI & BB (B8l) . @RIRIICHLBERTIA XL T —variiy
Fik (FA) wa¥Ihs, SRT X 6.5~35 day THH, COD,-SS &fifid 0.03~0.47 COD,/gSS.day TH >
Too

V— U ikREEE I3, Wahlberg & Keinath (1988)icf#t-C Fig. 2 IR 98 & 1,700 mm, EE 125 mm OF
B PVC BIOWRERERIE S 5 A% T, A9 5% 1 rpm CRIRL 22 SHIE L 72, BEERZ MK TH
RUTHERBE 2 HERICTERL., &5 L U, BERNC) 7 5% 2 SRIBR L T o B L. HRA
TR S OERELRRIE L, V- ikl VIZBRAES S 2R L7 uy L L ZOEROMEE
25RO, Vesilind DYFEER V,. kiz, VOB In(VEEHHERRE XiodLT7ay LA E ZOER
ERROEIH. HEP»SFhTNRD T,

DSVIiZ, SV,<30%& 75 & 5 SR ZUEKTERLTILAIARAAL Y V¥ —ic X D JlEL 7=, SSVI&
B SR L 5% 20 VT IL S AR AT Y V¥ —H% | rpm THER L 2035 BIE L fz, SSVI
FHIE L 75 ORI 3~6 g/L 0#ilicH -7z,



T:P"_ Rake Water jacket \ ,@_‘ r@ ,@

> l« 125A
Height 2 m

o

Fig. 2 The measurement apparatus for zone-settling velocity

3. BB IUEE
Vi VIRERBERE R HIE L TSR OB, VSS/SS M, DSVI, SSVI% Table 2 iciRg,

Table 2 Data obtained from the wastewater treatment plants

Source of influent Data sets SS conc. (g/)) VSS/SS ratio DSVI (ml/g) SSVI (ml/g)
Sewage 53 0.42 - 8.42 0.74 - 0.89 51 - 616 123 - 574
Steel 16 4.05-18.8 0.56 - 0.87 46 - 209 Not measured
Pharmaceutical (1) 2 3.62-125 0.72 103 78
Pharmaceutical (2) 8 1.44 -9.38 0.83-0.95 Not measured  Not measured
Chemical 6 284223 0.89 -0.90 82127 56111
Car-manufacturing (1) 2 4.12-195 0.54 - 0.65 78 - 83 49 - 50
Car-manufacturing (2) 3 1.82-8.83 0.65 226 141
Food processing (1) 3 262-123 0.68 - 0.90 126 - 139 79-136
Food processing (2) 2 3.53-134 0.67-0.73 70 - 76 53 -58
Food processing (3) 2 245 -8.94 0.62 - 0.63 102 - 109 75 - 80
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Fig. 3 Relationship between Xand V
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Fig. 4 Relationship between Xand Vin the SVI group
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Fig. 5 Relationship between SVI and k
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Fig. 6 Relationship between the measured V and the calculated V
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