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Treatment and reuse of beer wastewater using the system of phytosys-
thetic bacteria and spirulina maxima

ZHENG Airong, CAI Agen, FANG Zhishan  (Institute of Suhiropical Oceanography, Xiamen University, Xiamen
361005)
XU Weibin  (Qiaoxing Beverage Factory, Xiamen)

Abstract A study on the install of phytosysthetic bacteria (PSB) and Spirulina maxima (SM) for beer
wastewater treatment and reuse was carried out. The beer wastewater was treated w ith PSB to decompose
organic matter. Chitin was then added for PSB precipitating. Finally, SM was added to remove organic
matter and reuse nitrogen and phosphorus. The effects of pH, DO, illumination, the density of PSB and SM
etc. on the removal of COD by PSB and on the growth of SM were discussed. The results of a dynamic
model experiment showed that the system of PSB-SM not only have a high removal efficiency for COD
and NH{-N (100%), but can also yield a large amount of SM (78. 1 mg (dry weight)/(L*d)) and pro-
tein in SM (49.3mg/ 100 g (dry-weight)).

Keywords Phytosythetic bacteria, spir ulina maxima, wastewater, treatment, reuse.
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1. 1
PSB( Phytosysthetic bacteria) ( Rhodop seudomonas palustris ),
. 1.0g; 3.5¢; 0.1g; 0.1g;
0.6g¢g; 0.4¢g; 0.1g; 1000 mL. : 115C
15 —20 min, pH= 7. 0, (25W ), 28—30TC.
(Spirulina maxima ): , CFTRI (1

, 28°C, 1000 Ix, (L: D= 12 12).

: , . (mg/ L)

:CODcy, 1367.7; TN, 6. 2; NO2-N, 0. 1; TP, 24. 4; PO =P, 10. I;pH ~ 4.5—5. 5.

0. 4% ( ): 1%
1.2
(CODe) (POi-P) (NHi-N) (NO3-N) (NO2-N)
(TN) [4 . PSB (3] 721
A= 580nm 660 nm (OD)sg  (OD) g0,
(OD) 550 . - (e,
1.3 PSB
pH PSB CODc, PSB 21, NaOH pH
78 9, , coD .
(DO) PSB COD ¢ 3 :(a)

(DO< 0.2 mg/L, , (2% 40W )), (b) ( ,DO> 1
mg/ L, ). (0 (DO=0.1—0. 8 mg/ L, a). pH=
7.0, pSh= 22 1(V/ V).

PSB CODer PSB 10" celV mL)
rrz1 31, pH= 7.0, COD

1.4 PSB

1. PSB 3 2500 mL , 10 L

3 1/3 , ,
B (OD) 0= 0. 043 0™ PSB 31 (V/ V)
3 , 20% 1
, NaOH  pH
, 3 (0OD)eo CODcr .
:3 /d,2 W, 20—307C. 2

2 78.0  109.2mg/L.
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Fig. 1 Schematic diagram of the experimenta install
2
2.1 pH DO PSB COD¢,
pH PSB PSB CODc, 2— 4.
2 , pH70-—9.0 ,PSB COD R pH
. pH 4.5—5.5, , pH
7.0 . 3 :24h > >
, 48h 3 COD , PSB PSB
(3 ,COD ). PSB R ,
15—20 min. 4 ,24—36h
PSB COD 31> 1 1>21, 48h L1>3 1> 21.
, 31
1800 1500 a. JREJEI (DO =0)
1600 ; b. #F & BB (DO> 1mg/L)
1300 c AWM, FREE R
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E &1100[
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Fig.2 Effect of pH on the removal Fig.3 Effect of DO and illumination on the
1COD rembvalsef CODg
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Fig.4 Effect of the PSB density on the
2.2.1 PSB (D removal of CODy,
3 COD 76. 3%,
3 68. 7% . PSB NHZ-N(
13. 6 mg/ L) N 03— N( 39.6Hg/L), POi -P
2—3 PSB , N P ,
1 PSB (mg/L)
Table 1 Results of the dynamic model ex periment (mg/ L)
»d 1 2 3 1 2 3
oD, 883.2 652.8 753.6 1424. 4 1485. 8 1200. 0
NH3-N 0 0.05 0. 02 0 0
NO3-N 0. 009 0. 002 0. 014 0 0
POT-P 3.7 3.8 2.5 11. 0 12.7 9.9
COD, 203. 1 196. 5 135. 7 477. 0 459. 6 355.7
NH;-N 15. 1 12.8 1.1 13.9 14. 4 14. 4
NO3-N 0.172 0.007 0 0. 005 0. 058 0. 033
POT-P 11. 3 12.8 6. 8 34. 4 30.3 26.9
coD (%) 77.0 69.9 82.0 66. 5 69. 1 70. 4
NHj-N 15. 10 12.75 11. 08 13.9 14. 4 14. 4
NO3-N 0. 163 0. 005 0. 014 0. 005 0. 058 0. 033
POF-P 3.0 3.4 2.7 3.1 2.4 2.7
2.2.2 PSB PSB, ,
, ( PSB) ,
. ) , CODa
420. 8 mg/ L 270. 6mg/ L, 35.7%. Fe(OH) 3 , FePO4

P
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2.2.3 N P PSB

2, , ,
78. 1 mg( )/ (Led), 77.5mg
( )/(Led), . PSB
pH( 8.5 9.0 —10. 5) , ,
pH . PSB
. , NHi-N
, N P ,
N P ) : cop  100%
,NH{-N NO3-N , PO -P 23.3%,
N P P
2 CODN P
Table2 The growth for SM and the removal of COD, N and P in the biological oxidation pond ( breeding pond)
NHi-N NO3-N* POF-P CODg, ,mg/L
d mg/ L .% mg/L .% mg/L .% mgL , % A B
0 9.6 - 148. 8 - 11.3 - 270. 6 - 78.0 109.2
1 7.9 16.8 125.0 16.0 10.2 10.0 203.0 25.0 98.8 148. 1
2 6.7 29.6 14.3 90. 4 8.7 23.3 0 100. 0 201.5 299.9
3 0 100. 0 0 100. 0 8.7 23.3 - - 3125 341.6
4 - - - - - - - - 234. 1 282.0
* PSB NO3-N N . NO3-N 1.5g/L
2.2.4  PSB
( 3 48.3¢/100g( ), CFTRI (49. 6)
, L1 (43.7) , (19.7)
, 30000 —350001x, 2000 —30001x.
3 (F100g )

Fig.3 The contents of protein for SM cultured with wastewater ( g/ 100 g( drg-weight))

PSB 3 48.3

PSB 3 53. 8

CFTRI 3 49. 6

3 19. 7

[ 6 43.7

t CFTRI - 53.7

Westem Ontario 6 50. 5

n - 60—71
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3
PSB CODe ( ) 1370.0°
420.87270.6~ 0 mg/L. PSB ,COD 68.7%
11.7%, 19. 7%, 100%. (781 mg(
)/ (Led) (49.3/100g( ) . PSB
1 . ,1995,9(4): 11
2 ,1985,5(2):29
3 , 1990, 12(5): 32
4 , 1989.55—103
5 — ( Spirulina platensis)

,1985.1—72
6 Lowry O H et al. Protein measurement with the Folir-Phenol regent. J Biol Chem, 1951, 193: 265
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