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Dynamic membrane structure and composition
in sequencing batch reactor
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Abstract; Particle size analyzer, scanning electron microscope were used to investigate the dynamic
membrane composition and filtration performance under optimal operation parameters. Energy dispersion
spectroscopy was used to determine the elemental composition of the dynamic membrane. The results
indicated that the mass concentration of cake layer was 39.27 g » m™*, with contents of colloid, volatile

2

suspended solids and inorganic matter 5.75 g * m *, 26.5 g * m ® and 7.02 g « m ? respectively. Self-
generated dynamic membrane mainly consisted of porous structure with high porosity. Filamentous bacteria
which acted as matrix of dynamic membrane structure could be obviously observed. Most of the particle size
range from 70pm to 130pm. O, K, Na, Ca, P, S, Cl, Mg, Si were the main elements in the dynamic

membrane.
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Fig. 1 Schematic diagram of SDMBRs

F 1 EBIEFRF KA S

Table 1 Scheme of synthetic wastewater

Concentration| Concentration
Scheme , B Scheme -
/mg e« L7} /mg e+ L1
sucrose 278 NaHCO; 111
amylum 278 CaCl, 6
peptone 28 FeSO, « 7TH,0O 0. 549
carbamide 167 KH, PO, 26. 4
MgSO, « 7H, 0O 66 MnSO; + 7H,0O 6
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Table 2 Quality of synthetic wastewater

Analysis items Values Average
COD/mg » L ! 173—506 294
NH;-H/mg « L! 36.9—79.1 57.2
TN/mg « L7} 50.7—93. 4 72.8
TP/mg + L7} 1.57—6. 43 3. 57
pH 78 7.5

1.2 SR AH*
SR AR ME 7 N COD ., NH, -N, TN,

SS, MLSS., RHH F AL (WGZ-1A) I & ik
B, ¥ pH it (Saturious PB-10) W& pH, *
PR AL (JPB-607) & DO, 3l 25 B A
Gy BAEF I E « SEER A A ER R R O,
FOKTE VM B2 50 B R UEVHZ . T YK AR
FUEPHETG RIS W, & X080 (TDL-50)
FIE R D8 DR 2 P R . TEHLY . 48 A SO ) 43
2. F TOC {¢ (TOC-5000A) 5 & 3B 4> i vk
JE. RN E o . BBk L (Master-
sizer2000) W KLA2 40 A7, 8 & 4 H X 2280
2 (EDX) WEsh BN TR Hil 1E /B g 45
FHTEK 2 BEFNIE O e A Uk 6T 20 25 Bk 47 it 7K 04
IE R B T 4 L BE SEM (H R JSM-
6360LV) Xf HAA A,
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IR/ G E A L2 IRAGFERT Ry 1 1, 3R
AR R 50 = 1, DAt 90 Z2 KMk EB1r, 78
WL THF, AR A JFK KT COD, NH, -N #il TN
A 294 mg e L7V A4, 57.2 mg « LT AA,
72.8 mg « L ' 24y, AEHROCR IR 3 R,
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Table 3 Average treatment performance of sequencing

batch dynamic bio-reactor for 90 days

Total average

Item Influent  Effluent removal rate/ %
TN/mg+ L~} 72.8 21. 48 70. 5
NH, -N/mg » L~} 57. 2 6.56 95.5
COD/mg « L7! 294 24. 00 91.8

7K COD 1 ¥ B2 48 R0 &0 2 24. 00 mg -
L7V RERBCRFEHRE 91, 8%, BB R
Bl 2B A ) B 2 ok A 9 TS KA LY B AR A AR
TR A BE 1 % 5038 15 T 2 0 R R 25 B R — ik
FE20%~50%, J& FEW A & A KA MK,
Ascgyrh, oK NH,-N (9 By 6. 56 mg -
L' Efr, EBBRRFHEEFE 95.5% . X F 2 i i
T2 DA RIS il 2 T 17 % i 4 FH 15 B, #E SBR 2 25 i
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Table 4 Structure of cake filtration

Filtration cake  Colloid MLVSS  Mineral
content/g « m™? 39. 27 5.75 26.5 7.02
percent/ % 100 14. 6 67.4 18.0
(0]
K
Ca Na q Cl Ca
Cll N Me si Ppflsila K K c
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Fig. 2 EDX result of elements in dynamic membrane
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Fig. 3 Particle size distribution of dynamic membrane
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(1) Jy 42X 3l 285 A= 1y s g 4 Ah 38 A 3 ¥ 7K B
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(2) BhASTE R o U8 2 G & o 39.27 g -
m 7, HA R ERERIFIRY . LY AR
RN 575 g em —2, 26.5 g+ m*, 7.02 g -
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Fig. 4 Nonwoven fabric before used
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Fig. 5 Formed dynamic membrane
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Fig. 6 Partial enlargement SEM picture

of dynamic membrane
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