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Fig. 1 Process Flow Chart
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Table 1 Inlet and outlet water quality of the wastewater treatment plant

TKEEHY COD/(mg-L™") BODy(mg'L") NH",N/(mgL") TN/(mgL"') TP/(mgL') #KFELY (mgL")
B K B 1000 350 — — 0.25 —
HEKIK T 1125 330 13.6 32.26 0.6 43
WU KK T 843 242 12.48 33.02 0.58 3.5
HKK BT 46 5.68 1.19 7.98 0.03 —

Hechr i (<) 60 10 5 10 0.5 —
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Table 2 Comparison of COD composition before and after

sludge bulking
T H COD/ (mg-L ") % f#:COD/ (mg L") VFA /5 /%
kO 1084 909 37
B 860 790 35.8
Ak 122 109 26.2
A EAGIPAEERAIYIN 390 310 26
PR e K 350 285 17

(b) RS (x1000)

(a) T5URIZHIN (2017.12) (b) T5IRIERH] (2018.6)
B3 SREKETE IR
Fig: 3 Conditions of secondary sedimentation tank before and
after sludge expansion
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Fig. 4 Microscopic examination of sludge biofacies

(c) Fi22 Y (%1000 )

Es5 EZRZGREEDNE

Fig. 5 Gram staining microscopy of biofacies examination
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HhHEl . T 22 K 500~1 000 pm, FLAR 1.6~2.5 pm. FLAHMOB AR Z 4L, AR . IR AEDER, X
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proteobacteria [ ] ' Meganema J& i b M\ 0.14% T B>k 0, Gamma-proteobacteria H' Thiothrix J& i H
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Fig. 6 Community structure distribution of all samples at genus level
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Abstract A papermaking wastewater treatment plant with a processing capacity of 15x10* m*-d™! was taken as
the research project to study the control of sludge bulking in the process. The living environment of dominant
filamentous bacteria’ was changed by adding nitrogen and phosphorus nutrients to the influent, replacing
coagulant with water and removing sulfide. controlling the DO of the system at 1.5 mg - L™, and increasing pre-
aeration in the selection tank. After regulation and control, SV and SVI in the system decreased significantly
from 98% and 198 mL:g"' to 37% and 80 mL-g ', respetively,, and returned to the normal range, which
successfully solved the sludge bulking problem of the plant. The results showed that the activated sludge bulking
of the plant was mainly caused by the overgrowth of 7Type 021N filamentous bacteria (Thiobacillus sp.) and
Beggiatoa sp. Based on the high flux analysis of microbial flora structure of activated sludge before and after
sludge bulking control, from the perspective of species change, it was found that before and after sludge bulking,
the proportion of Rhodococcus in Actinobacteria decreased from 2.92% to 0.19%, the proportion of Mycolata
decreased from 0.1% to 0, the proportion of Meganema decreased from 0.14% to 0, and the proportion of
Thiothrix decreased from 0.18% to 0.01%. These kinds of microorganisms were the main bacteria causing
sludge bulking in the plant. The solution of this case can provide reference for other similar sludge bulking
problems.

Keywords papermaking wastewater; sludge bulking; filamentous bacteria; microbial community structure;

engineering examples
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