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The effect of zeolite addition on floc in activated sludge process
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ABSTRACT : This study was performed to evaluate the effect of zeolite addition on biofloc in
aictvated sludge process. Two units were compared each other, in which one was operated as control unit
(CU) and the other was managed by adding zeolite into aeration basin to sustain 4,000 mg/1 (ZU). It was
observed that flocs of both units were enduringly increased in medium size by extending SRT (Solid
Retention Time), although their effect size of ZU was smaller than theirs of CU. Zeolite application
excessively improved sludge settling property and ZU presented sludge settling velocity of 34 to 11 m/h
regardless of SRT variation. The sludge volume index (SVI) was in the range of 50 and 108 ml/g,
Conversely, the sihudge settling velocity of CU seriously depended on SRT increase, and sludge
sedimentation was not achieved at a 40 days of SRT due to Sphaerotilus appeared predominantly in reactor.
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1. seralion basn (6L % 2)

2. sedimentation dasin (2.6L > 2)
3. water jacket

4, tubing pump

5. circelation pump

6. baffle

7. temperature cantroller

9, valve

9. air diffuser

Fig. 1. Schematic diagram of activated sludge process.
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Table 1. The Component of Synthetic Wastewater

Component Concentration (mg/1)

Carbon source

Peptone 180
CH;COONH, 55
Glutamate 72
Ammonia source

NH,Cl 80
(NH4):50;4 20
Mineral source

NaH-PQOy 83
Na>HPO, 83
NaCl 10
FeCls 2
MgS0; - 7H-0 40
CaCls 25
NaHCO; 83

vzl mel FFsech

Zeolitex= -4 Z7]0) 20g& F7izo FYs&t
o 4,000 mg/17t FAHA s9la SRT wpet #
JIElE AL neisted zeolite® BEIHo
o ¢} of MLFSS (Mixed Liquor Fixed Suspended
Solid) ¥ X7} zeolite’s 59 FTAFHT R 7FHSIA
cH[81.

XRD(X-Ray Diffraction, Philips X'pert MPD)2}
ICP(Inductively Coupled Plasma, SPQ 9000)mass&
o] §-3t] zeolited] ¥ F FRE atetEdon
Mastersizer microplus(Mastersizer Ver. 215, Malvern
Lns. Ltd., UK)Z o] &3l zeolites} U| Y2 Z 9]
UPE SYAG = zeolite R A HIFE
pycrometer (918 cl2akd HRaRT, 2ol 2
T {7 7em, ¥o] 0cme] w2HIATE o F
sled B3t} g, MLFSS, SCOD(Soluble chemical
oxygen demand), OUR(Oxygen Uptake Demand),
ZeiA vl A% 23 (Time-to-filter method)& 247
standard methodo] &3] FAsHn [10], ojREL&
Ho e00ule] wjE g e ANSHE BRACH
(Nikkon) S AMg3te] #E3or 3714 $4£IY
@ AT Brie €587 FANAE olgde o
g ke FPstAol].

b

ol

3. @2 ¥ u&

3.1 Zeolite?] 54

Fig. 29 ueh} ixo] d3el AH8E zeolite
¥ clinoptilolite®] F8 peak9} A2 FYF AL
Jehdz ¢gen, &3 ICP B4 ZA SO

Clinoptilohite

Intensity (a.0.)

Natural zevlite used in experimen

2 hdegreer

Fig. 2. XRD result of enployed zeolite in the expariment.
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Fig. 3. Particle size distribution of zeolite.

Table 2. The Physicochenical Qaracteristics of Zeolite

mean diameter (um) 19.75
specific density 2.86
composition (%, wt)
SO 58.48
AL, 15.14
Fe:On 312
PO 0.022
MoOs 0.058
MnO 0.10
MgO 1.96
CaQ 3.05
lg-loss* 12.84

*lg-loss: Ignition loss
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Fig. 4. Biofloc size distribution according to SRT
variation; a(SRT 1¢ day), b(SRT 20 day),
c{SRT 40 day).
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Fig. 5. Microscopic observation of sludges in both units; a(Zy), b(CU).
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Fig. 6. The comparison of microbial sorts between ZU and CU; a(Carchesiam, btPodophiya), c(Acineta),
dfAspidisca), of Vorticetla).
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Table 3. The Comparison of Sludge Density in

Both Units

SRT ps*

(day) ZU Ccu
10 1.192 1.054
20 1.275 1.059
40 1.291 1.068

*specific density
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Fig. 7. Specific resistance of sludges according to
increasing SRT.
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