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Effect of Iron Coagulant on Respiratory Activity of Activated Sludge
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ABSTRACT; In order to remove phosphorus or control bulking, coagulants are sometimes added into the activated
sludge process. Fe salts and Al salts are usually used as coagulant because they empirically have no influence on the
removal efficiency. However, precise influences of coagulants on the respiratory activity of the activated sludge have
not been clear yet. Firstly, the measurement method of dehydrogenase activity was discussed in this paper. Secondly,
the influence of shock load of ferric chloride on the respiratory activity of the activated sludge was discussed from the
batch experiments by measuring dehydrogenase activity and oxygen uptake rate.

The respiratory activity of the activated sludge decreased with ferric chloride addition. Decrease of pH, increase of
C1 concentration and increase of Fe concentration were suggested to decrease respiratory activity. The effect of
increase of Cl" and Fe concentration was found to be negligible at actual condition. However, respiratory activity was
sensitive to the change of pH and it was decreased rapidly with decrease of pH. It is necessary to prevent the decrease
of pH value by alkalinity addition in order to maintain the respiratory activity.
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7. EBPRIEIIIEMEIFIRIE ISR & FR A AR DY, BY U VEBEREME PACS) 12V V2Bl S E5H
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TNV,

BREA L UCHEACE 2 BRI A TRINT 23846, H28E (UUTFe) OFBIILHLAALTH DN, ZoMic
MELCRImEn 281 42 (C) IC L2 EE, S6I0%, pHETOREENEI LD, £ 2 THRPA
TiFe, CB LU pHOEE L Zh 2 RGNS U, HLE 28RN S0 TE B IR O IR IEIC R
BT EELHRET 5.7 LU TERBITIIEER & LB EMORNFEORER T L AL T
5, BEMRE~OEZBLTET 5 DI, BKRRREER L UBEFNAEED2  OBIEICER L, B
IKERERTEMEORIEL, R CTHHENAABLEM NI 72— AT F 7V U LTICO L b 7 x
=—Akw s (TF) #EMSTEFETH LD, Table WORT L5 AR ZPESRENPRES LT
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2. RBAHE
2.1 BKREBREITMELGEORS
Bk REERTEMERIE O LA FIEIFig 1o & 89 & U, IEHGIRIC b Y ARSI, TTCHIRE L &k
FlE LCHERERT;T b U o LAERE M THES, £ L REDTFOREE 2 HIE L,
FBAWTIEMESTRIE Table 2R LA SR LB L2 b O TH B, 7272 L, SampleS DA EHNERIFIRE %
F e, 1RET L7 BIESRMF T, Procedure 2 0 pHEEE (pH=5.5, 6.0, 6.5, 7.0, 7.5, 8.0, 8.4, 9.0, 9.5, 10.0;
FEHZ 0. INHCHE 72120, INNaOH %N . CFA#E) , Procedure 3 D 0.5%TTC#SMN&E (OmL, 0.5mL, 1.0mL, 1.5mL,

Table 1 Measurement method of dehydrogenase activity.

Method 1" 1¥) Method 2! Method 3% 2V This study
Test tube Centrifuging tube  Centrifuging tube
Apparatus Thunberg tube 50~100mL 15§1Lg ) SrgnLg
Sample 2mL 4mL 10mL SmL
Tris-HCI buffer pH8.4 2mL pH&.4 SmL - pH8.4 5SmL
TTC 0.1% 0.5mL 0.1% 5SmL 0.5% 1lmlL 0.5% 1mL
Sodium sulfite - - 0.5% 3drops 0.5% 3drops
Temperature 37°C 37°C 20°C 20°C
Reaction time 15min 15min Thour Thour
Normal pressure/Vacuum Vacuum Normal pressure  Normal pressure  Normal pressure
Extract Ethanol/Acetone Ethanol Ethanol Ethanol
Wave length 485nm 483nm 480nm 485nm
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2.0mL, 3.0mL), Procedure 4 ™ 0.5% BERRERF VU 7 ARME (0, 2, 3, 4, 5§), Procedure 5 DX
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BODBEM200mg/L & 725 L DI 7 — AR IR L7, BACESERE2FRM L, =7 A h—y
FROTISHOBR AT %, BHEBRO—H2E B L, BKEBREEERS JUBEAAREELREL
Too ERRITHEACSE 2SR L BT 5 7 — 2 (EBRA), HCUER L IN4 2 7 — 2 (EH8RB), pHETIC
AR U2 BRAIR B TRINT B o — R (EBRO), ik MY v AR EENT S 5 — R (ERD), B X
OpHZ 7\ ZFR%E U AL B8k mIR A U, 3Bt LB A% VL 2 — R CB L U7 % IO R IR %
BIET 27— (EBE) OFSEEE T2, WIFNOERIC L EERBRIRMOMBERSRIT TRV, &
ERIOFERIEE~OR BT Z O BERICKT HHE THME L, £z, IS 2860 pH #8121 INaOHEE
WE AW, EREGITE L H TTable IR LT,
2.3 FREORE PR R

K RBERTEME O RIE IFig LIK AT 7 0 —(CfE W ERBHI D E 3RO FBHE 217 - 7o, T O EHED B
ZZABRMEEZHEL, RBILAZVOTFARBICHAE LTz, 3018, ZhzREOMLVSSEE (ngl) T
LT, VSS¥ 7= 0 OTFAERKE (mg/gVSS-h) & LTk L, BREFIFEE OREIIME CAIEEFRRE %
AN, TRT 4 v IR — T TR LRB L, NEODO%D0O A —# — Tl L TRV Rz a8 s
7= ZODOWY OEMH OM & 2 BARFR S ORFHHBREL L, ZhEZMLVSSHRE TR L TVSSY
720 OEEFFFHHEE (mg/gVSS-h) & UTH L BIKERSRIEE L L OB HEEORTLBREL LT,E
LoBE% O LEREZEHN UREKTER L2 b0 (RAEFFRIEN ; De, Ue), READKDYIZ/ NV a—2X
iR (BOD200mg/L) THEM L7t 0 (BENFERIENE ; Dm, Um) HEIE L, AHAERERER L (RFERTE
£;Dt, U O3FEEOWMEE T o7, B8, BKEREREEIERG OB OBICBE 2B CHKRR:
FEEPE WY ORI ERRERFED T, R 2 BB /K CHIR L TRIE Uiz, ZOMOSHTIE TR
FEY (o7,

Table 2 Characteristics of activated sludge.

Treatment process Type of wastewater ~ Flow rate (m’/d) MLSS (mg/L) MLVSS (mg/L)

Samplel  Membrane bio-reactor domestic 22 19000 15000
Sample2  Membrane bio-reactor domestic 110 25000 20000
Sample3  Membrane bio-reactor domestic 39 8000 6800
Sampled  Intermittent aeration restaurant 16 2800 2500
Sample5  Intermittent aeration synthetic 0.006 2800 2300

Table 3 Conditions of experiment.

Test Added material Concentration (mg/L) pH adjust
A FeCly 0-800 (mgFe/L)
B HCl1
C FeCly 0-4000 (mgFe/L) pH7
D NaCl 0-7600 (mgCI/L) pH7
E FeCl, 0-4000 (mgFe/L) pH7
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Procedure 2

5 mL Activated sludge mixed liquor

5 mL Tris-HCI buffer adjusted pH 8.4
Procedure 3 1 mL TTC solution(0.5%)

Procedure 4 | 3 drops sodium sulfite(0.5%)

]

Abs

y

Incubation during 1 hour
at dark place of 20°C

Procedure S

Fig.1 Measurement flow of dehydrogenase activity. Fig.2 Wave length of TF.

Centrifuge and discharge supernatant

10 mL ethanol

Mixing and centrifuge

300 400 500 600 700

Abs measurement at 485 nm Wave length (nm)
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Fig.3 Change of dehydrogenase activity with Fig.4 Change of dehydrogenase activity with

incubation time. TTC addition.
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Fig.5 Change of dehydrogenase activity with Fig.6 Change of dehydrogenase activity with pH change.
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Fig.7 Relationship between the Fe concentration and the respiratory activity at test A
(left dehydrogenase activity, right oxygen uptake rate).
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Fig.8 Relationship between the pH and the respiratory activity
(left dehydrogenase activity, right oxygen uptake rate).
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Fig.9 Relationship between the Fe concentration and the respiratory activity at test C
(left dehydrogenase activity, right oxygen uptake rate).
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Fig.10 Relationship between the Cl- concentration and the respiratory activity
(left dehydrogenase activity, right oxygen uptake rate).
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Fig.11 Relationship between the Fe concentration and the respiratory activity at test E
(left dehydrogenase activity, right oxygen uptake rate).
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