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Abstract The ratio between Mixed Liquor Volatile Suspended
Solid  (MLVSS) and Mixed Liquor Suspended Solid (MLSS), the
specific hydrogen producing rate by MLVSS and the COD removal
rale are normally used to evaluate the hydrogen —production
efficiency of anaerobic activated sludge in fermentation processes,
but they suffer from some drawbacks. In order to evaluate the
hydrogen —production efficiency of anaerobic activated sludge in
fermentation detection method

processes, a using

iodonitrotetrazoliumchloride ~ (INT) is proposed and optimized for
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detecting the specific dehydrogenase activity in the flocs. The
correlation between dehydrogenase activity and the specific
hydrogen production rate of the activated sludge is analyzed. The
results show that the optimal conditions for detecting INT -
dehydrogenase activity are as follows. A 2.8 ml reaction system,
including 0.3 mL sludge sample with a mixed liquor volatile
suspended solids of 3.5 ~ 12.5 g/L,, I mL 19.8 pmol/L INT and 1.5
mL sodium acetate buffer with a pH of 5, is put in dark for 30 min
under 45°C with oscillation. Concentrated sulfuric acid of 98% is
used as the reaction termination agent, while the anhydrous ethanol
is used as the extraction solvent. The absorbance is measured at 438
nm. The dehydrogenase activity of the activated sludge is very
highly correlated with its specific hydrogen production rate,
excellently reflecting the hydrogen—producing activity.

Keywords bio—hydrogen; fermentation; anaerobic activated sludge;

dehydrogenase; iodonitrotetrazoliumchloride

, (Mixed Liquor

Volatile Suspended Solids, MLVSS) (Mixed
Liquor Suspended Solids, MLSS) (MLVSS/MLSS) |
(MLVSS) () (Lg-d).COD (%)

(2009RFXXS004 )

:1jz26677@163.com




J‘CMK

.
-2 MLVSS 1.2
, , pH  MLVSS ,
,  MLVSS/MLSS R DHA ,
Bl ) , ,
[ , , R 10 mL
0.3 mL ( 2.7 ¢ MLVSS).
(VFAs) ( H, €O, 1.5mL  Tris—HCI (pH84) 1mL 0.1% INT
,  COD , , 37°C , 30 min,
) ImL  37% ;
o , COD 5 000 r/min 5 min, , 5 mL s
56l , 37C 10 min
s (INF, ); 5000 r/min 5 min,
-, , (DHA) 485 nm ol
(TTC)
(iodonitrotetrazoliumchloride , INT) 11 TTC Ul= AV (1)
(ORP) +490 mV, INT ORP +90 mV, INT Kw:
TG . LUl INT- (pmol/(g+min)) ,A
ORP , INT v (mL),K
DHA, ) Nt INT-A W MLVSS (mg) ¢
DHA (min) . INT-A
TR INT s , K,
O ’ 2
2.1 DHA
: DHA INT  pH 2.1.1
i i ’ , 420~500 nm
, ’ R , 438 nm ,INF ()
, ) A, 064, INF
1 21.2
1.1 : INT=
(ABR) INT .
6] ( 1), , INT 0.01%(19.8
’ ’ o mmol/L.) 0.1%(198 mmolL.) A
o osw 018 051;  INT 08% A
; Searchbio INT ( 0.17, - @
99%), 1%(1.98 mol/L) . 10 min 30 min A 0.14
(P 4), (PH 5. 025, A -®
(pH 6.7) Tris—HCI (pH 8. e
8.5) (pH 9). (7] ) DHA , 25C 45C
75 ( A 0.20 037( 1);
) , 1cem, 5 cm A o @ (1.5
. .THZ-82 ( mL) > pHS ;
) FAN2004 (Hangping) . A 058 :
SPX1508 ( ) TGL- A , 0.28 o
16G=B ( - JINT- INT
2009,27(15) 105
4@7



J‘CMK

B —
(Articles)
1 INT
Table 1 Impact of INT concentration, dark reaction time, temperature and buffers on absorbance of the extraction liquid
INT pH
1% A /min A /°C A /mL A
0.01 0.18 10 0.12 25 0.19 40 0.28
0.05 0.41 20 0.18 35 0.25 5P 0.58
0.1 0.51 30 0.24 40 0.36 6° 0.13
0.2 0.55 40 0.25 45 0.37 ¢ 0.17
0.4 0.61 50 0.27 55 0.36 8¢ 0.18
0.8 0.68 = = 65 0.28 8.5¢ 0.17
— — — — — — 9 0.20
s a: b o ,d: Tris—=HCI e
Notes: a: CsHsKO,, b: CH;COONa, ¢: KH,PO, and NaH,PO,, d: Tris—HCI, e: Na,B,0-.
. . 198 mmol/L .30 06
min 45°C  pH 5 o 05 |
2.1.3 s 040
DHA, pf 0.3
. 30 min S 02}
; N N 4 0.1
c b, 4 : Bk W oM ECR TR ofE AN
5min 10 min, A o T O e
INF A ,
, A 0.42 , 3 A 2
0.28 . Fig. 2 Effects of extractants on absorbance of the
extraction liquid
BOmn B 35min BI10min
2.2 INT-A ul
INT-
s INT-A : 1% INT
, pHS
98,198,395,790,1 581 mmol/L. ,
7% 0.2 mL, ,45°C
30 min, 1 mL ;
1 5 000 1/min 5 min, s 5 mL
Fig. 1 Effects of termination agents on absorbance ,45°C 10 min,5 000 r/min 5 min,438
of the extraction liquid nm A, INT-A ( 3),
21.4 y=0.0111x-0.0456 (2)
INF X INF (pmol/L) ,y A L x
; N N N y , R* 0.9952,
7 ( (2) K=0.0111, (1)
, A 0.53, Ul
4 o UI=15.15‘§17 pmol/(g+ min) (3)
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Fig. 3 Standard curve of INT concentration and

absorbance of the extraction liquid
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Fig. 4 Relationship between sludge concentration

2.3 of detected sample and absorbance of
ABR , the extraction liquid
( ) o 10 mL 0.3 mL
(MLVSS:2.66~26.64 ¢/L) 1.5 mL o , MLVSS 9 ¢/L,
(pH 5).1 mL.  0.1%INT ;. 45C 2.4 INT-
30 min, 1 mL ;
5 000 r/min 5 min, , 5 mL , ABR HRT 30 h, COD 8 000 mg/L
, 45C 10 min, , INT-
INF; 5 000 r/min 5 min, 438 R 2 (1
nm A , A 1 Microsoft Excel Correl
s -A 4, s INT-
MLVSS  2.66~26.64 ¢/, , A , 092 094, 0.8,
,R? 0.993 9, INT INT-
o A 0.2~0.7 4 o ,INT- ,
, MLVSS 3.5~12.5 ¢/L, o
2 ABR INT-
Table 2 Specific hydrogen production rate and specific dehydrogenase activity of the activated sludge in an ABR
1 3 5 7 9
/mol -kg™'-d! 2.84 2.76 2.93 2.68 2.71
1 INT- /pmol - g™ - min™ 26.3 26.2 27.5 25.8 26.1
0.919 977
/mol - kg - d™! 2.03 1.95 2.02 2.11 2.15
2 INT- /pmol - g™ - min™! 21.31 20.48 21.26 21.48 21.87
0.943 539
3 438 nm,
1) , 2) INT-
INT= > 10 U155 A pmol/(gomin)
mL , 0.3 mL .1 mL 198 mmol/L W
INT 1.5 mL pH 5 ,45°C MLVSS  3.5~12.5 ¢/LL o
30 min; 98% , 3) INT-
; 752 ) 0
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