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B E: APERBHLERREEABRAEMF, AR RHET £ S H%i%)iﬁ %
(DMBR) R T R R AR IS Tt A BB R BB R R, LR AW, E
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F2 650 mg/L /K A 42 % 8 18] (HRT) % 30 h 8, COD NH,” — N #= TN & 5 %) 7T ik 92% 92% #»
68% ,COD #= NH, - N &4 fi 45 5#)i5 3] 5.13 kg/(m® + d)#2 0.48 kg/(m® - d) ,NO; —N &R & %
A 84% i b R HALF] 90.38% , ZA G RFERREBRTRIEINNEFE, LE
FRVESR A R = R HETF R AR, AN Z L ETREEEMEEZ A LR LT,

KR : HARAVREE; REEER; REBR; AEMRAL

RESES. TU992  XERIDAED: A XE4HE. 1000 —4602(2021)07 - 0027 =07

Treatment of Food Waste Digestate by DMBR with Partial Nitrification and
Denitrification
XIA Yi-fan', WANG Bing-jie', TU Ling-bo', HUANG An-na*>, ZHU Jian-lin'
(1. School of Civil and Environmental Engineering, Ningbo University, Ningbo 315211, China;
2. Ningbo Kaseen Ecology Technology Co. Lid., Ningbo 315176, China)

Abstract: A set of dynamic membrane bioreactor (DMBR) was designed and manufactured with
hollow glass fiber braided tube as membrane module, and the treatment effect of the device on food waste
digestate under the condition of partial nitrification and denitrification was investigated. Start-up of the
partial nitrification of the DMBR could be achieved within about 16 days by gradually increasing the
proportion of digestate and controlling the DO concentration between 0.8 — 1.2 mg/L and the temperature
at 35 °C. When the average COD and NH, — N were 6 944 mg/L and 650 mg/L, and HRT was 30 h,
the removal rates of COD, NH,” — N and TN were 92% , 92% and 68% , respectively, and the
volumetric loads of COD and NH,” — N were 5. 13 kg/(m’ - d) and 0.48 kg/(m’ - d), respectively.
The accumulation rate of NO, — N was more than 84% , and the highest value was 90. 38%. The
concentration of the pollutants in the treated food waste digestate could meet the discharge standard for
sewage entering into sewer network, and the fluorescence peak of the dissolved microbial metabolites was

almost removed completely, which showed that the process could significantly degrade or even completely
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remove the protein-like substances.
Key words: dynamic membrane bioreactor;

denitrification

XA o oy 3 A T RS Ak A PR A 95 Tt Ak B R IR 4R
THALPA BB, TAL S B = FR WK o0
W DURD I R AR T AT - K - [ A A A
TE AR AR T 4 3 A B A M 5 i K — A S B R AR
MK CRVE AR TS < 8% ) Fi & AH P &L (TS >
25% ) TR A G F 35 Se4i P S v 2% (CSTR) |, 78
Al S5 1 T SR AT R AL, FLE R COD Ve B Ry ik
10 x10* mg/L DA EM 7, 2225 ~30 d i RA L
Ja B A TR TR COD ¥Rk BEATy v 34 10 000 ~ 15 000
mg/ L, G AW R 5 2 000 ~3 000 mg/L, [H Ay 2
TRWRER v B e, 5 L FH T AR ) T I v 77 72 3¢
RIS, Jife L3 8 77 26 H AL B2 55 S b e fa
HERm IR 5K 2P 4088,

KT PRAETR WAL B W 5E 5 0, B b2 )
TR EOK AR ) ke T2
A R T2 5 J7 3%, a0 SBR [H] #R #E U SBR
(IASBR) .A*/0 MBR % MBBR "' {H [H E ik
SRR A TG A 748 ot 47 e AR A Ah 3, IR ARV TR
A0 FE H R B2 A A AT AT ITR L. H
AU 20 £ R IR EETUE + A*/0 TR
UUUE + MBR T2, 5L T R ik s s fb i 7 52
VIR . PRI T o 3 R AT R LA v 2 AL I
AR RIS T2 AT A BRI, 4 A B #h 72
KA, B A B #h e K AR, H K ZAF7EAb 2L
BORAREE A B MELLIRAR b B R i 2 1)

5 RS A SR A AR L, AR 6 Ak SO AL R A
A S5 I A T P A R 6 o B, LA Al S A A
SAR DL HUE D f AR T SR A L, ok
5 R B 5 SRR, I e P i b, S oy B
Ab PR R VR &L L TS K B LA B R I & B
P, RME S R AR BB o BF9EIA A
PR S AF AL B 32 2252 e PR 3R 02 DO R 3 L EE
pH (% Sci& 12 £ SBR =% IASBR %5, KI5
Bl AR A b S b 1) DG B AE T 2 S AL T (AOB)
A [N A 28 A/ A T (NOB ) B 3 58 53005
P, il AOB FEHEA R GE Pl S s Al

JEEAE ) B I s ( MBR) S — e 26 1) By 2 5
BEAYBIARZE 5 1) L AR, IF 2 s TR AL 21,

food waste; digestate; partial nitrification and

MBR i B2 P 4 e o B A B DR B 70
FHAET5YE R (SRT) oK 345 B i 6] (HRT ) AR H. At
ST, SN N AR 45 Y T 1] (AR B (MLSS ) 7531 2
5o SRT BIIERA H T3¢ H i 5 22 12 A A 4L i A=
KO R A BT R A AR . AR SR I Bh
AW O #w (DMBR) AR B 5K 52 332 K i,
PR T IR B9 R ALAR A R A AL, A 1
LR, BB B RE AT Yehe e

Ao BRI K 2 Rl R BT A 7 A BRI,
IREEAE 35 C Ay, R udkbh , BAT dE 47 M R A A )
A AT R 22 AL B T pHL B A% 1 s O R BE B
AR DR AN AL, B A AT Tl R i A S i 1 Y BR S
i %o USSR ] DMBR 47 6 At i 1 S il Al A A
PR Jof B RS TR T, AT B0 i Al e B O FE R
o DS A i v i s 2 PR R, S 4 R S o
[, T4 g Ak BEARCR FEARAL BAS . 48Tk, 2
HARMEARN 4 mm {28 BT A8 9 S48 1
A, BHRIE T —% DMBR {8 A0 BRI 55
WS T HAE R S AL S AL 26 1 T s AT RCR , K
S0 8 e R R AR T A TR B A PR A — o s AR MR
Al B AR

1 M#5 7%
1.1 HEEE
IRIGE B [ AT Y DMBR SR 8 ,
1 s
® |
HEAKEE —
ok Eme
/—M—
e
g
e T s | BRI e
T s e
AP @ — T
WK
E1 BRAERREERE

Fig.1 Schematics of experimental device for biogas slurry
treatment
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Fig.2  Variation of NO; — N and NO, — N concentration

in effluent
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Fig.3 Variation of COD concentration in influent and effluent
and COD removal efficiency
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Fig.4 Variation of NH; — N concentration in influent
and effluent and NH,; - N removal efficiency
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Fig.5 Variation of TN concentraton in influent and effluent
and TN removal efficiency
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Fig.6 Three dimensional fluorescence spectra of dissolved
organic matters in influent and effluent of each operating
phase
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