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Study on Treatment of Simulant Dairy Processing Wastewater Using FCR Multilevel

Contact Oxidation System
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Abstract: This study applied new helical-fibrous fillers as carrier to treat simulant dairy industrial wastewater in order to improve the ability of
nitrogen removal and decontamination. Based on multilevel oxidation system where the food chain was formed by different kinds of microbe,
removal ratio and removal mechanism of COD, TN, NH," -N, TP under different HRT and effect of sludge reduction were discussed. When COD
of influent was 842 ~ 1 843 mg/L, TN concentration was 36.3 ~ 92.2 mg/L, NH," -N concentration was 30.1 ~ 52.1 mg/L, and HRT was 6h,
the removal ratio of COD> TN and NH; -N was 93.3%, 73.3% and 80.7% respectively. COD> TN and NH," -N for effluent was 79.4
mg/Ls> 9.6 mg/L and 6.1 mg/L, both bellow the first degree of Integrated Wastewater Discharge Standard (GB 8978-2002) . This system not
only could remove nitrogen effectively, but also discharged little excessive sludge, and the average sludge production was 7.7% . It shows that
this system could be conveniently operated and be used in the long term with low cost, and could be used in treating municipal wastewater and
high concentration organic wastewater such as restaurant wastewater and food industry wastewater.

Key words: dairy processing wastewater; food chain; multilevel contact oxidation; COD removal ratio; nitrogen removal

FLdh TV FEFLI  FLm o gL e T,
FLIA R B W0 PR K T Bk A T PR K R v e
K FUi N ) B KA AR B % (1R 7K b T
7 N v ST 16 & S 117 N D e S I W
{1 7K 3k 8 ke K 4 HE N K P 2 3 K AR 2
R7CREFRAHEANR AR I Tk K
BOD;/COD KT 0.5, J& T nl A Ak P 3 i 1) R 7K, H
TR P A0 Ak 38 0 2K P /K 32 SR AR B R A L
IRR A F TR O b A A 2 A L b n T 7K
DL AR b T4k BT 25 Bk 7K T 409 () coD Al
70% LA L[ [ 9, AW fu AA A 25 B coD AR E 7
80% LA B W IR T K24 WF 5T T AR 0 1 K R AR
IR AL - ZL M T AT R

FUh VR K IR S BB 34 IA ) 60 ~ 100 mg/LL

K, BWERTERIE T R K& A R R d &
FE Y 2.7% ~2.8%, A4 P EER N
16% e A7) AB WA= TR HE H B0 B K, 81 A BT AR 2y
fiff s PR K () 2 B S s PR B AR A A AT [
F—RATIRAED , R, &b BE IS PR /K I AT A A0
BRI i, A AN /D 2 3 ¥ 7K s 1Ak B 5 7K = AL
TRbR 2T AR . S b b2 8 B i ORI R R LI
FOLE AL 2 Tl AL A I S EH T A S N )
R, AT A RZ 2 L Ik R BE R 2% o R i ok
fiff s INTITASE 28 ZEORE TN K R, IR 7K 1 2 A el 25 T
Y#s B 83 2006-09-22; 1£ 3T H #A:2006-11-28
EEWE: o HE A

PR R 2 AR (1980 ~ ), B, Wik, 32 BHF I 7 1 75 7K 4k B,

E-mail: Ixdhm1012 @ 163 . com
% TR R A, E-mail: wanggh59 @ 163 . com



9 1 FIOARSE: FCR 2 2 fih S A6 2R Ge Ak BEFL it TV B K (K87 5T 2021

Tt Ay R T Tl 2K A A A R R 2 5 I AR
ROR, LB RUBR IR 2T 2 ORI b 8048, #5E 22 205
A A AN (7] i ST W TE BRI & ) B R 4 Cfood
chain reactor, FCR) K 1A 2| 40 2 7K 11 H 1), R Se i
5L T ANIF K I3 45 B N (] CHRT) > COD B G &
BB IR 25 B 2 L L BR LR, 0 v Jie i i
WRCRBEAT T WD .

1 #MR57AE

1.1 ke 5k

TR0 H R 1R B e AR A ) B S % v i Y S
TEIARAT PR A F S 40, T ZE WA WK 1 Fis . FCR
MHs 2R T M35 4 RCRIES 1~ 4 KD, 3%
HR N 0.12.0.06-0.09 F1 0.09 m* (/KK 0.97
m) . K H B0 KM S OB R F LR AE Y e R
T AR R C e H AR AR R bR U S AR A0
RGN AL bR K i e 7K A 3k N1
AT, T K IEREN AL KA, FEE I ER A
AR, PR AR £ 3o S5 2 1R 25 )5 4R S HE AL
VEMREAT YK 53 B

H
4\ sN\N/6\/7 *
[l 9i75 ¥2 FRT5Y

L IEKAE: 2 B, 3. W RIKA s 458 1 SR AL
5.5 2 PARMAACHE: 6.5 3 JUEANEALAE; 7.5 4 Bk
AR 8. UlTEih; 9. %

B1 W

Fig.1 Schematic flow chart of the experiment process

1.2 R K5 077

ARG 7K A N TR S Tk 2R 7K« B
Ky CLL R BRI WM OAE 8 SR s iR 2K, FRAR
P K BRI/ B IO R FR A% AR TR B A B R R 25 T L
FEICE 15 /K AT 2B 4k P F8 0 BOD/COD — Mt 41 7E
0.4~0.5 ZeA7  JE7KAKFHE WLER 1. 7K T 48 b (1) I 2
¥12 I SCRRL5 1, JEAR COD- SR R E 23 59 5K
8 T R AR A - I AR v« L PR A 9 i 43 e
JEE 2 VN AR R 43016 06 FE VR A R e 70 Y6 e vk

F1 IS Tl B KK /g
Table 1 Raw water quality/mg®L~"

IiH  coDpD BODs MISS TN NHf-N TP pH

BORME 1843 759 685  92.15 52.14 1.8 7.87
B/ME 842 397 431 36.32 30.13 2.5 7.22
SEYME 1178 509 527  58.49 42.6 1.94  7.69

1.3 MNERHE3)

PAAG 5 Ty K A B J) 4 v ks e 7 0 i 7K
JE T DRE DR G Ve, K TG TS e 5 EEHR &
0577 AT NS S B0 | bl T S20RL W B 1 BB AT, A
LRl 2 d J5 AT IR 20 A BR F DR S O 48 W I L
VT . W I ARG COD A, B I R] 1)
HERE , 5 RIEDRL B AR R34 A B GG, 2 1 Al IR
BE AR R R e K, 2 s T RN R O LR
BUR A K ZE A5 2 ~ 4 R A= 4 i 8 A ) 4 /D, (HL
bR B, A B T AN EORL SR T, 7 1
G A .7 d G5 SV N 16%
ETFHF] 259% , COD £ B # th 43% #2513 92%, It
et K AR A, 2 W R I e 3 e st

2 ERE5SH

2.1 AN HRT A1 1 £Er cob HECR

FCR 2 R fil F Ak RGEAEAN ) HRT 44 F %t
COD ) 2 BR 2R WK 2. 3k /K coD 18 7 842 ~
1 843 mg/LAZAL I, HRT 4 25.20.15.10 #1 6 h [ 4¢
R, coD 3 L BR300 1k 94.8%94.3%
93.6%+93.8% 1 93.3%, 7K COD 1E I 1L 45 ~ 95
mg/ LG F A . 24 HRT K240 50 % Sh I, FCR REEH
HZKZK BT KT 100 mg/L, i [H %K GB 8978-2002
(V5 7K Z5G HETBOPR HE ) v 1) — S HE bR #E, 0% FCR
REBGE Y HRT 4 6 b

FCR RS 4 I N AL, 55 1 0 75 ilss
FRIX, F AR HLA, 5 40 B o 15 7, ) A
JE SIS RR S AR B W R L A 2 GON IR ARSI R
X, A= L)) B8 2 AR K I 26 3 40 % 40 AT 1)
R AW, i — DA AN . 25 3 Gk
Ja LS AKX, JE 32 BT e e R R AR sh it 4n
PRI A S W 0 4l £ ek b AR 0 e i, IF L BROR TN
I NUBRL 5 4 900 KBAR P AKX, 3 2
D 2R a4 5 AR B S 3L e A I AR S i
EIRE SR W PEH i et

3 SR TAERGER K ISR 6 hy 1 ~ 4
R IV AL 7 8 0.5~ 0.840.6 ~0.9+1.2



2022 woowm B 28 4
HRT-25h  : HRT-20h HRT-15h _ HRT-10h . HRT-6h . HRT-5h
2000 L ' ' : i 100
=, 1600 | | ! E , 80
E“ 1200 ;  / : . 60 gr
2 w0 a : a i . 0 %
O i 1 —— #KCOD —=—IIlKCOD  —— KB ! ! 1 9
U - 'y : I A ——— Fs ‘_L_- 1 — 23 __'i_ _‘._t__ - i i _*I____-L/._.’._-.-'
0 10 20 30 40 s0 60 70 80 90 100
AT M (AL
2 FCR A% COD REREEBREMNTK
Fig.2 Changes in concentration and removal ratio of COD for FCR system

700 70 MLSS 1E.(6 000 mg/L) A& 4 2% 1 85 K1) — 2, K5
ool S S HCODTA LR - 6 P B {20 B S e A, O LS 1 48
500 - - 50 (AT LA 2 vy, LV i A 7KL S AR A A PRI TR 1)
2a0l | N\ TR LR AR A TR HOR K, 6 A
g 300 - 1308 JER: @1 ~ 4 9 SR v, nl Al AR WA A X
200 - 120 IXEE, S TR R SE S, AT AL T B AN RS IR e
100 [ |_§ ’—@— 10 IR WA 5 0 AN OB v 2 TAE ) oK Al
0 ' ‘ 0 T, SRR O P UAR O DR AR A — MR K, 1K

1% 2% 3% A%

B3 FCR RZLEZ%R COD HTHEBREF T LRE

Fig.3  Average removal quantity and removal ratio of

COD for different part of FCR system
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Fig.4 Changes in concentration and removal ratio of TN for FCR system
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Fig.5 Effect of HRT on average removal ratios of TN and NH," -N
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Fig.6 Changes in different forms of nitrogen (HRT = 6)
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