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( , 266003)
, pH
(PVA) 80 ¢/L 4g/L 10 g/L 90. 10 g/L CaCOs
1.25 g/L 30 NHs-N  CODc 12 h
83.9% 84.2% pH4 10 7
Byl NHs-N , COD«
, 2 , NHs>N CODg
:X703 A :1000-3096 (2006) 02-0010-06
, 1.1.2

1.0gL NH.QO0.4gL,
. K:HPO; 0.75 ¢/ L ,NaH, PO, 0.25 g/ L ,NaHCO: 1 g/ L ,
MgSOs 0.02 g/ L :

1
Tab.1 Water qualities of seawater toilet-flushing sewage

, (mg/L)
20 70 CODGr 970 1050
, NHa-N 102 108
, BODs 250 320
[1 4]
a 2200 8800
PV A- H3BO3 pH 7.2 7.8
‘ 1.2
1.2.1
1
, 1[5]
1.1
1.1.1
:2005-06-13 ; :2005-08-30
11 pH (2002BA904B06) ; (04-3- HH-43)
, , 1500 r/ min : (1973) , , ) ' )
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Fig.1 Operation process of immobilization of activated dudge by PV A boric acid method
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pH
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Cambridge S250M K3
1.2.3
pH DO HACH
:CODc¢r HACH COD
2
2.1
, , PVA
PVA
, (2, 12h
CODc  NHs-N

2
Tab.2 Values of factorsin dudge immobilization process

PVA(g/L) ,A (gL) B (g/L) ,C
1 60 2
2 80 4
3 100 6 10
3 K,K K
NHs-N CODcr
N Hsz-N ,
PVA A>B>
C , Ai1B1C ; CODc
) C>A>B,
A2B2Cs N Hs-
N  CODc¢ , C>A
>B, A:B2Cs, PVA 80 gL
49/L 10 g/L 1%
CODc¢ , PVA
A2B2Cs
30; CaCOs, S0;
10 g/L ,CaCOsz 1.25 g/L
( )
( ) 1 4,
24 h
2.2
2.2.1
NHs-N  CODc 2 2
, N Hs-N ,CODcr
, N Hs-N COD¢
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3
Tab.3 Resultsof orthogonal experiment in dudge immobilization process
12h (%)
A B c NHsN CODcr
1 1 1 1 73.5 -5.6 67.9 + +
2 1 2 2 68.8 46.5 115.3 + + +
3 1 3 3 63.3 72.4 135.7 + o+ o+ + o+
4 2 1 2 75.3 60. 1 135.4 o+ + o+ o+
5 2 2 3 66.7 78.8 145.5 ++ + + + + +
6 2 3 1 63.5 54.2 117.7 o+ + o+ o+
7 3 1 3 54.7 70.0 124.7 + o+ o+ + o+ o+
8 3 2 1 61.4 59.9 121.3 o+ o+
9 3 3 2 54.9 56.2 111.1 + + + o+ o+
Ki 205.6 203.5 198.4
K: 205.5 196.9 199.0 Y K;=582.1
Ks 171.0 181.7 184.7
R 346 21.8 14.3
Ki: 113.3 124.5 108.5
K, 193.1 185.2 162.8 YK =492.5
Ks 186.1 182.8 221.2
R 79.8  60.7 112.7
K'y 318.9 328.0 306.9
K' 398.6 382.1 361.8 YK'i=1074.6
K's 357.1 364.5 405.9
R 79.7 54.1 99.0
:K—~NH3-N; K —CODc¢r; K —
, 30 ;
J,NHs-N CODc¢r , ,30 12h
J,NH3-N CODcr ,
,COD¢ N Hs-N 12 h,
, 40 , CODcx N H3z-N ,CODc 83.9% 84.2%
, PVA ,
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Fig.2 Hfectsof temperature and retention time on treatment efidency of immohilized activated dudge
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2.2.2 pH pH
pH N Hs-N NHz-N CODcr 70 %
CODc , , ,COD¢ 10.5% 26.3%
3 , N Hz-N CODc¢
pH pH=2 NHsN ,
9.6%; pH=8 N Hz-N ,
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Fig.3 Treatment efficiency comparison of conventional activated dudge and immobilized activated
dudge at different pH vaues
S M
S:conventiona activated dudge; |:immobilized activated dudge

2.2.3 12 g s N Hs-N CODc¢r
; 259  NHs-
4 ,200 mL 59 N CODc¢r 13.9%
17.5% 15¢ N Has-
, , N CODo s 200 mL
N Ha-N ,  CODa 15 g ( 75gL)
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100, 100,
2 80} _ 8o
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Fg.4 Treatment efficiency comparison of conventional activated dudge and
immobilized activated dudge at different concentrations
S M
S:conventiona activated dudge; |:immobilized activated dudge
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Fig.5 Hfectsof chlorideion concentrationson treatment efficiency of
immobilized activated dudge

2.3 3
: 12 h,
: 4 6L/min, @ : PVA 80 g/L
DO 3.7 6.2mg/lL 2 ’ 4 gL 10 gL 902 10 g/L CaCOs
’ 1.25gL; 1 4, 24 h
: (2 , 30
. NHsN 72.1% 85.6%, NHs-N  CODc 12 h
CODc 82.7% 93.5%, N Ha-N 83.9% 84.2% ,
CODo 16.4 mg/L 105 , NHsN  COD«
mg/L , , pH4 10 :
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Abstract :in this paper , the treatment effect on seawater toilet-flushing sewage was studied by using im-
mobilized activated dudge under a variety of conditionsincluding temperature, retention time, pH, dudge con-
centration and chloride ion concentration. And the optima composition of entrapping agents associated with
immobilized activated sludge was discussed in termsof mechanical stability and removal percentages of N Ha-N
and CODc:. The results showed that the optimal compostion of entrapping agents was polyvinyl acohol
(PVA) 80 g/L , sodium alginate 4 g/L , activated carbon 10 g/L , SO 10 ¢/L and CaCOs 1.25 g/L. Removal
percentages of 83.9 % and 84.2 % corresponding to N Hz-N and CODcr were achieved at 30 and a retention
time of 12 h. The favorable pH and immobilized activated dudge concentration were 4 10 and 75 g/L , re
spectively. Generaly, the removal percentage of N Hsz-N was not obvioudy influenced by chloride ion concen-
tration, however , the remova percentage of CODc increased with increasing chloride ion concentration. Cornr
tinuous aeration experiment showed that the immobilized beads were really effective during an operated time of
60 days, and the water qualities of effluents met the limit of integrated wastewater discharge standard.
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