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Control of Bulking and Foaming Caused by Microthrix parvicella
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ABSTRACT : This study was undertaken to control sludge bulking and foaming problems at the biological nutrient removal processes. A
sewage treatment plant(STP) had a severe sludge settling problem usually over 90% in 30 min settled sludge volume and 300 mL/g in
SVI and also thick and heavy brown foam in the secondary clarifiers. Identification study shows that causative filament was Microthrix
parvicella which has not been previously reported in Korea. According to the inspection of processes and other related parameters, excessive
growth of this particular filament was associated with high SRT caused by lack of propet capacity in sludge treatment line. After provid-
ing an extension of the sludge treatment capability, the plant can decrease SRT by wasting more sludge from the processes and also
decreasing SS concentration in recycled stream. Subsequently we were able to control growth of M parvicella. The SVI value was
reduced to half of those observed during the severe bulking, but also sludge blanket and its concentration in the clarifier became compact
and dense. However, decrease in population of M parvicella caused increase of total phosphorus concentration in the effluent.
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Fig. 1. Municipal wastewater treatment plant: process diagram.
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Table 1. Evaluation of the sludge settling characteristics

Date | MLSS | SVy SVI | SBD | SBD/H | SBSS

(L) | (mLAL) | (mL/g) | (m) | (%) | (g/L)
March 11 | 278 |840(84%) | 302 | 171 | 43 | 575
April 7| 318 | 950(95%) | 299 | 1.94 | 49 | 5.05
April 13 | 3.02 | 900(90%) | 298 | 190 | 48 | 555
April 20 | 248 |920092%) | 387 | 196 | 49 | 621

*H=4.0 m, SBSS : sludge blanket suspended solid concentration
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(b)
Fig. 2. (a) MLSS, (b) Foam.

Table 2. Total Filament length(TFL)

Filament length(um/gram)

Date MLSS Foam

April 7 2.0x10 4.0x10°

April 13 3.0x107 7.0x10?

April 20 2.0x107 " 8.0x10°
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Table 3. Identification of the filamenous microorganism

Microthrix parvicella type 0092

- Gram +, Neisser - - Gram -, Neisser +

- Presence of PHB granules - No septa/sheath

- Irregularly and smoothly curved |- 0.8um in dia, 10~60um in
like Spaghetti length

- 0.6-08 pum in dia, 100-400 pm |- Short, straight
in length

- Present inside floc or independent

- No septa/sheath, No branching/motility

- Usually observed inside the floc
- No branching and motility
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Fig. 3. Results of staining reactions of Microthrix parvicella and Type 0092.(500% transmitted light).

Fig. 4. Scanning electron microscopic photos.
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Fig. 6. Decrease of the sludge residence time.

Table 4. SS concentration recycled from sludge treatment faci-
lities to the head of processes

Date Waste sludge Primary sludge
Centrate(mg/L) | Filirate(mg/L) Filtrate(mg/L)
April 13 1,420 980 -
April 20 1,000 - -
April 27 740 4,340 2,400
May 4 580 140 9,950
May 11 200 160 1,000
May 18 - - -
May 25 980 150 1,900
June 1 920 420 750
June 8 - 250 -
June 15 1,120 242 150

* Belt press : out of service on May 18 and June 8, 2005
** Centrate; Separated liquid from the centrifugal dehydrator Filtrate;
Separated liquid from the belt press
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Fig. 7. Changes of the SV3 and SVI values during the period
of study.
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