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Study on Physicochemical Characteristics and Denitrogenation of Sludge During

Granulation
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Abstract: The physicochemical characteristics and denitrogenation of sludge during granulation were investigated in SBR. It was
revealed that the process of granulation can be divided into three stages, including formation, growth and mature stage. In the first
stage, the settling ability of sludge was improved obviously, SVI decreased from 110 mL/g to 23 mL/g during the first 30 days; In the
second phase, aerobic granule grew rapidly, the mean diameter increased to 0. 82 mm from 0.25 mm in the following 15 days, the
value of SOUR, decreased from 80 mg /(g-+h) to 35 mg/(g-h), denitrification rate was highly improved during granulation, the
removal efficiency of TN enhanced to 80% from 55% ; In the last stage, the physicochemical characteristics of sludge and
denitrogenation became stable, and the removal efficiency of TN could achieve 85% , that means simultaneous nitrification and
denitrification was realized.
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Fig. 1 ~ Schematic diagram of SBR system
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Fig. 3 Development of the average diameter of the granules in the SBR
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Fig. 4  Photographs and micrograph of the sludge in the SBR on different days during granulation

b e d RS

2.3 Pikifbid 2 SOUR 197284k

15 R AE PR AL R A i AR K CH
T IR BE AN K A AR AL T R AR RN B A R 2 52 B
S R U rh o T 2 A A T AR A X
Wk Ak 3k B b 4 SR Y ELFE S R SOUR AR T 4
I, SOUR,, K7R 57 77 1 B9 LLAE A 1 5, SOUR ,,, #7R
S R BT 1) E FE 480 SOUR ,, #6782 T 119 1L
FERE R, 45 WA 5 iR, 5 97 i 1Y HORE 4R R
SOUR,, TERURL AL ik i v A8 A6 85 K T S i 2 71 R0 i
T2 DA 114 LG S0 8 A 3 A o B v AR PR R, R
T 7K VR R G G AR AR 14 1 T 0 Ak i AR X 5 3R
TAT 11 B 6 S B 3R 5 e AN K

i 185 mp g, Ok FE R 55 1 B Be SOUR,
£ 80 mg/(g-h) B Fiah, %6 2 Br B SOUR, {HIF 1R
TR, 3 BB SOUR, AR E Tk, HA8 4 F5 7F
35 mg/(g-h) 47, SOUR, {HAES 2 HrBeBA T F% i
3 SR AR 1 W B UR A R A4 TG B i ERT L e LA



14 B R IR 1 S U Uk Ak o R b B AR R R B U fiE P B ST 215
120
B RO | HBe 100 HEO HE® 10
100 - 80 | - 80
= 8ot - °
C 5 6o i {60 %
o0 on "
g 60 g &
% —— SOUR, Zago[ T HIKIN BrE® 40 M
S 401  —m—SOURy, " —a—TNEERE :
—A—SOURyq 20 —420
20| : Mmm
o i S TN B 0 . . T |
0 10 20 30 40 50 60 0 10 20 30 40 50 60

td

E5 SOURMZEH
Fig. 5 Variations of SOUR

Shy < Bt 2 SRR A28 14 386 K, 5 B8O o R e SR 11 4% T
BH 74 A 22 DT e 30 4 e 4L 11 AR U R P 381085 37 4
O RIS i S T S 7 AT 1V L 9 b o 2 2 X 1 0/
M REAR , T 530 SOUR,, fHFEAIK. 7655 1 B Bt, B4R
TG IRM U EREHE B R £, V5 e B2 IR A 15 % 50 (H 2
i TRARAR /N, X SOUR, M I A K.
2.4 PURfbiE AR TN KBRR

FERRLAL BT B R L BRI AN, 20 55% . B &
SOURLRL AR 3 R, R Ak A FH 32 i 1 . 1 6 Sk R 8%
R FE K TN W & TN B3R 7855 1 BrBE, TN
LBRRAFAA K HEFFTE 55% ~60% Z[0) ;56 2 BB,
TN EBRREE I 76 15 d Z WM 60% #2552 80%
ZiAT 55 3 BB, TN 5 BR R A0 8 7F 85% oA W
KRG FIURL DY 58 R 05 B et Sk 4 R A Ak A 5% | [
FE I FH A1 3047 it R B L, S B[] 26 i Ak B A Ak

RATERE IR 1 BB (5 20 d) I 3 B Bt
KL UG (5 55 d) X JE I PR X B A A 3E AT A
(HEAKAK B AR A AE b S AR 2 40. 0 mg/L)

td

Eo6 MtritdRApmHA INRERERE

Fig. 6 TN concentration and removal rate in effluent
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