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Present Status of Biogas Effluent Treatment Technology
Research and Application
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Abstract: There are huge amount of effluent produced from large and middle scale biogas plants in China. Thus it is
very difficult to apply them to farmland. The direct discharge will bring severe pollution to environment. Based on the
analysis on massive documents and research results, 2 approaches of biogas effluent treatments are obtained;
(Ddegrading the pollutant to make it be discharged after reaching the standard or Q)concentrating and recovering the
nutrients from the anaerobic digestate, and reducing the effluent volume. It is suggested that the further research
program should choose appropriate technology to overcome difficult problem, take high efficient utilization of biogas

effluent as objective to prevent environmental pollution, and to explore low-cost methods for biogas effluent treatment.
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1 RERBRSESH

BREARR—FREEYAEEAR, BT
FEBAD=ERR, R—MHRAEFYLES
REVR BRI EOR . B TR R TS BAnm
H A (0 REIR SRR A DL ) A, BACHLR
B ESEARTZE&R, BRESSBRARAET,
BN ESTRER, HABEHRBRAAREN
NH;-N¥%&E, Y5 8REHRATEEI S
BMUOK SEME, HA WG KHEAR AKX B
i, HOEHAB T Rk E B WA, AR EIH
A TZ, HiE A BB B AR S REH i A
Ho AWK AT VIR S5 (up-flow anaero-
bic sludge bed, UASB) & —FpLIFHRIGH N &,

AEFRANRRE R TROR, H K i5 3k
BBAR, SR, TR =R B Ak S R #% (up-flow
solid reactor, USR) Fl5E 218 & & K & &V £
(continuous stired tank reactor, CSTR) MJ{F S =%
B, AT BRI BEEREE BB DA LR E
WHINE R . ARESETLZMAGEKER, K
AHABFESZE 1,

WAk, EEERFYR R ARG, HPHE
VIR AT R BR B EFR YRR
AR, EEZRHEAE . Hit, BRTFEHFE
BERAR B HEERYR. BEZGREKER,
FERNEBRTEERR0.517 5 g/ks, 27 0. 367
g/kg, 240.840 8 g/kg™ o BRULZ S, IR
SR MY YR AR RAEYEEY R, B
SR HEAE YA A% R B W B R
AT, BB ESE S BRI E SR FE,
RiEE" WHERTEHESB S REET TN
E, AP SRR E R e, BNy 2.18
mg/L #10.48 mg/L,

2 ARAEHESHEAZRK

REXPEBITESEREBR, THET
SR ENATE, MZ LA R SE i lA

®1 FEABAEBAUREHETER~ERBRIFE

Table 1 The characteristics of biogas effluent from different wastewater types and anaerobic digestion process.

Fe TakRR TEXRM  FEREE(myl) SER(ngl) 2R (mg/L)
No. Wastewater type Process type COD(mg/L) NH, -N(mg/L) TP(mg/L)
BERAEK .
Animal farm wastewater'™! UASB 500 ~1 000 200 ~260 20 ~50
J= e 6]
2 ) GRZERS [6] UASB 2 400 800
Pig farm wastewater
= ke [7]
3 GRZERS UASB 2 361 915 135
Pig farm wastewater!”’
= ke [7]
4 GRZERS USR 3 654 857 129
Pig farm wastewater!”’
[8]
5 AR L (8] USR 2 928 948 375
Cattle farm wastewater
J= e [9]
6 ) GRZERS [0] USR 4 000 ~5 000 — —
Pig farm wastewater
[10]
7 w2 CSTR — 5 269 —
Chicken feces!™’
T+ "R BA

Note: “ * ”means the total nitrogen.
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I FRGTIE H AT WAL BB AR , R B AR A , 5
Byl FRETE R, HERRRE N ORBHTHTE
Qe RES A A HE I B 2 B i s @ ¥k 4 9 ]
BB ERY, ERBRAERBEL. XFR®
BB G BB R, SFC B RE8E
—EHME,

2.1 BEBANYSLEY

DU ZR P W SR P 3 R <UL 0 B R A AR
YREMERTRBNEIRNESBSY R,
IR IR B 5 B A W R AE R RORH gk s TR R
72 AL B MR T BEHEA AN TR M BT IR E
AbERT AR WAL B TASEFT R, BRI
REREEFAEGRATHET AR ELEE, &
P R P A i R Y5 K B COD,NH, -N F1 TP
4r# 4 5 856 mg/L.306.5 mg/L F192.67 mg/L,
BHE A USR 5~ a4 T AL
HKJE , BRI R AREER ™

AREBAEF L Z5HE, ENE#ET TRE
BigE. XB BT R A 2R 02 28 (sequen-
cing batch reactor, SBR) A ¥ 57 K EH L H -
WTE K& R AHIL/S, COD,BOD #1 NH; -N 43
#2700 ~800 mg/L.200 ~ 300 mg/L #1700 ~ 800
mg/L, BHTEREHEMLE, 5K &L
#2,C/N AR, H COD B HAE 10% A4, H
I, R A SBR TZ HHACHR EHAL B BCR A H
o AR LR B, 7 LOK S K AR
o, BT B L, AN FERREE , 4ERF pHo IR TERA XY
JRIK Hefl oy 30% i}, RBRFCR & IF , BT E,
AEEK A RARHER T o oAb, TRV EERE
THACTE I R U, B H s SE I 22 55 7T 47 o

R A AR SR A 0 B RS 2% ( mov-
ing bed biofilm reactor, MBBR) Ab 3537 K K IR &,
THALY, {8 % COD,BODs #1 NH, -N ¥ & 7 7 g
892 ~ 1 312 mg/L.200 ~ 500 mg/L 1 422 ~ 613
mg/L, MBBR H13E A 50% B2k, BT B
FERE T RACRTS . BR, ELE—ETE
FEl N ZE 4 7K 7 45 B8 it 8] ( hyraulic residence time,
HRT) , W LA 4& 7/ COD M1 NH;-N i £BR &, 7
HRT >4 23.8 h i, tH7kH# COD F1 NH; -N ¥ E 7
H % 368 mg/L 1 70 mg/L, W ikbnHER. AL,

BB BT IS B T IR 2625 Bk COD 71 NH, -N §)
MR, XWRERE TESN EMEERKRKENEY
B, AR YRR AL T IR, WAL TR E R 2R E,
R, RAET R AL R 5, HMBBR
BRI R, AR T AN 3.

EXg R 2" SR B BE A= ) % 7 %% (membrane
biorealtor, MBR) b33 15 KR EIH R, £ W
RN N RS X RSB X, REHLE
it COD, NH; -N F1/2 % 4 ( suspended substrate,
SS)#E /A 1 715 mg/L,685 mg/L F 486
mg/L, BB TR MR E N 8.48 ~13.1 ¢/L,
ERTHEE®ERE, RE COD e 0.41
~2.74 kg/m*d Z A} 3, COD B0 IR E
FET6% ZEh . Ak, B FHE AR, RAHLER
/DERIR, B R N 5 ff &, DO(dissolued oxygen) <
1 mg/L, B NH; -N F¥LBR%EH 73. 1% , LA
MRAE, WA EEMEBIERT, HK—HX
Kl SS. ®LAERA MBR BA SR IKE &, L
i ARTRE 158, BT KRR E F .

Waeger 2571l SRR 4 ) SR 5 40 22 VR
W, 43 A 3% A 5% 38 ( microfiltration, MF ) I #8 &
(ultrafiltration, UF) BEZH 4, 30 =B, HARK M
HAFIE , MF {3 1 UF 1% 30% , X FE R i
TFHFLIEEE B, T UF BEALEVD, A5 s Rk
. WAL, AR R 2R A FeCLAE N 2 857,
RS REET 47%, BELLUE,85% iy COD
RLLEER,{H NHy -N 5 EBRAFFABAE, ZRE
T 20% ., XFREREAZSREHLE, BE
ELINH; -N ®ER A, o T RE /D, ELE
FUBUR/ &S ;8

2.2 EEFRWR

BB R TE Y oh , A BT A YRR , B
P EFRYR , MEHR BN, B ERE S ER

BT BT RIS Y, BRAMLE , 2B BR K
HiFA & A 170 kgN/hm™™  E ARG HH F K
GBI B, R 2, A RS TR
RAHE A E B FHET=ENIRE 5K, T
Hofbgoll B3R Y (RS FF \AE2EAF ) HEATHER &
B2, B VA ST U TR, ANE S TRE
8. WBHBKE, T LM R . B
ZBEMRBE L ST LRERER, Kb o
BR B 5515 6. 8 ke/1.0.6 kg/t fI11.5
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ke/t 4R 4 2006 4E T 22 & i 286 G R AR
Y TG, AU B T LAk AR, B
BE5RBERTARILENEAH, FIFAEREAR
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i, MR BB RSk’ T, &
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Kaparaju 21 5% i % 43 19 77 K40 B 43 4 2%
BERREHE Y, FEA T ER R SRR RIR
B EALRE R E ALY (35C) MtERF 9 ~ 12
MRBHREHE LY (5 ~100C), HREWELY
Ar3lit 2 mm,1 mm,0.5 mm F 0.25 mm K5, 42
WEETHE, BBEF <0.25 mm | 5 60% ~
69% ,>2 mm [ 5 18% ~27% ,flL&EWHNF
0.25 mm )2 mm Z[8], ¥R, 7EH] 30 ~ 50
d, AL ST >0.25 mm B9ZH 5309 be i
435124 0. 060 ~ 0. 085 m’/kgVS #1 0. 055 ~
0.092 m*/kgVS, J§ 200 & K i F % 7= & 4> Bl K
0.16 ~0.18 m’/kgVS F10.13 ~0. 16 m’/kgVS, f&
FRET E] X B AR EH A B B e = 2 m A K,
TAER] 30 ~50 d, HALHE S5 6EFF D <0.25 mm
A2 43 1 FR e 7= B4 514 0. 20 m®/kgV'S 1 0. 03
m’/kgVS, J§ 200 4% K K B %8 7= & 4 Bk 0. 41
m’/kgVS f10.05 m*/kgVS, &0 A SRS RE
ALY B e 7= B AR . X [F] B 68, 1
AL R EIH ALY = S ¥ 0 SEOK, WA A i
B Ee v ) FEE D T RESHAL, Mk, 2K
B RUEBI T TN 382 NHy -N, 3 Jovk 5 0 40
SE,XEHTHARLRRKSER, FHaF
NH; -N F1 TN By BRI 458 o

Yetilmezsoy 4% [} UASB 7k # A Mg®*
1 PO;™ RS 28 A (MgNH, PO, - 6H,0,MAP) [A]
BB NH -N(WEh 1 318 mg/L) , M
JEBA ,7E pH 9 B, i A MgCl, - 6H,0 + KH, PO, 3%
g4, 3t B NH; -N, COD F 6 &5 1] L) 6] i 35 2
BREBRE, 450 85.4% .53. 5% F1 49. 8%,
ZJa, 8 MAP e T =M A FEY, St
»FHGiEe AR, Wi MAP SAEY R T & fIkR
BB T 28% ~257% .60% ~402% 1 18%
~156%
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