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Degradation Kinetics for Fhhh Strain in PTA Wastewater

Cheng Shupei,Zhang Xuxiang ,Shi Lei,Qu Mengmeng ,Zhou Tao,Hao Chunbo,Yan Jun( National Key
Laboratory of PCRR, The School of Environment,Nanjing University , Nanjing 210093 ,China)

Abstract :Degradation kinetics of the purified terephthalic acid ( PTA) petroche mical wastewater with the functional
strain Fhhh was conducted in this research . Inputting the values of the 6 kinetics parameters obtained from the test , the
values of the natural parameter and the values of the standard parameters for discharging waste water into the environ-
mental biotechnological informatics software ( Ebis) ,the minimum reactor volume ( V,,) required and the specific
degradation rate ( g,) were calculated based on the activated sludge process . The minimum value of V., was 1309 m’ as
well as the highest value of g, was 0.0136h" "among the Fhhh preparations kept in three different methods. The high-
est value of Fhhh g, was 4 fold of that of the native bacterium YZI ,and higher than that of the data published by 4 re-
searchers and lower than that of by 2 researchers. The results show that Fhhh has the obvious potential for the degrada-
tion of PTA waste water .
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Table I Fhhh strains from the three preservation methods
Fhhh 3 (1) Fhhh + SH( ) (2) Fhhh+ Fe* () (3) Fhhh + Fe** + SH
SH ! % 0.02 0.02
Fe’ " /% 14 0.14
TN/ mge L' 305
TP/ mg-L"' 61

(11271,
u= (InX, - InXy)/t
1/ = (Ky/ tima) x (1/S0) + 1/ fhmax
g = u(So- S/l Xo(e” - 1)]
1/q = (Kyg/ qmax) X (1/S0) + 1/ quax
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Table 2 Designation of kinetics tests for Fhhh in PTA waste water
Fhhh (1) Fhhh + SH( ) (2) Fhhh + Fe* " () (3) Fhhh + Fe** + SH
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
X/ mg* L~ ! 725 725 725 725 725 804 804 804 804 804 789 789 789 789 789
So/ mg* L~ ! 4344 2172 1086 543 272 4344 2172 1086 543 272 4344 2172 1086 543 272
/h 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6
/C 35 35 35 35 35 35 35 35 35 35 35 35 35 35 35
/r* min~ ' 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120
2 ;
3 X, ,
X,.S¢  S., Ebis ,
3 Fhhh PTA 6 >
6 5 bl bl
3 9 9
, Fhhh ,
Ebis , Ebis
(31, 1 :
, PTA
3 Fhhh PTA 10 000 m* , CODc,
Table 3 The values of kinetics parameters for 4 344 mg/ L. 4 Se Xe
Fhhh in PTA waste water
[ GB8978-1996 ]
(1) Fhhh + (2) Fhhh + 3) Fhhh + Fe?** . .
Fhhh N ) , Ebis . Ebis
SH Fe +SH
Lna/ D! 0.1735 0.1113 0.0417 S Xe >
K,/ mg*L"! 576 395 486 R .
G/ B! 0.3845 0.6152 0.7296 Fhhh
K,q/ mg* L~ ! 563 528 1054
Y/ % 44 .45 22.23 12.16
-1 -5 -4 -5 . E
K4/ h 5%x10 2x10 5x10°°
bis s Fhhh PTA
Ebis
6 , Fhhh

PTA
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Table 4 Forecasting values of g, & V, for Fhhh in PTA waste water from Ebis
Fhhh (1) Fhhh + SH( ) (2) Fhhh + Fe* " () (3) Fhhh + Fe** + SH
COD¢,, S,/ mg* L' 10 10 20
, X,/ mge L' 12 5 1
Fhhh qA/h’] 0.0067 0.0114 0.0136
Fhhh ua/ h” ! 0.0029 0.0031 0.0017
Fhhh V i/ M 1535 1468 1309
4 ,3 Fhhh Guax / qa ( 3. 4) 58 54 .
PTA R ga 54, Gmax ga 58~54
V min R ga Fhhh PTA
s qa 5. 5 s
ga , , PC ga Fhhh,
, 0.0914h" " . PC Fhhh ,
4 3 Fhhh qa PC ,
:0.0067h" " ,0.0114h™" .0.0136h" ", ,
3
5 Fhhh qa [14 ~19]
Table 5 Comparison of g, values between Fhhh and data reported
q /h! qa /h!
[14] 0.0089 ~0.0075 Fhhh + Fe** + SH, (3) 0.0136
[15] 0.0125 Fhhh + Fe** | (2) 0.0114
[16] 0.0583 ~0.0304 Fhhh + SH, (1) 0.0067
[17] 0.0121/0.0038 1 PC 0.0914
[18] 0.0458 ~0.0167 2 SC 0.0000
[19] 0.0083 3 YZ1 0.0035
5 , (3) ,Fhhh g,
Fhhh ga  0.0136h" ", 2
(3) 2 )
Fhhh . Fhhh R
ga  0.0136h°"
YZ1 2 Fhhh Ebis ,
PC mnp
.YZ1 PTA A/ O( anaerobic/ oxygena- (131,
tion) s ga Fhhh s
A O (141 Fhhh PTA
(3) ,Fhhh g, 3
[16,18] , [15~17] Fhhh PTA qa
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