DOI:10.13656/j.cnki.gxkx.2013.04.017

Guangxi Sciences 2013,20(4) :335~340

CSTR *
Study of CSTR Reactor Starting on Distillers Grains
Wastewater Treatment
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Abstract: In mesophilic temperature conditions (35°C), full -mix anaerobic digestion reactor
CSTRC(continuous stirred tank reactor) was used to treat distillers grains by semi-batch start,
of which the parameters of start-up processing (such as pH, VFA, etc. ) were studied. The re-
sults show that the CSTR reactor was started with low initial material volume load of 1. Okg
VS/(m® » d) and gradually increased by the rate of 0. 5kg VS/(m® ¢ d). When the range of
volume load was 1.0 to 2. 5kg VS/(m® * d) .the daily biogas yield per unit volume kept in more
than 1. 45L/(L « d)» the content of methane stabilized at around 60% ,pH value was stable at
6.9 to 7.3, VFA value stably kept in the vicinity of 1000mg/L and COD removal was stable at
78 7% to 93. 7%. This study improved the utilization of distillers grains and biogas produc-
tionsand reduced production costs of start-up processing,which might be feasible in economics.
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Fig.1 The schematic diagram of CSTR reactor
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1. Blender; 2. Choke; 3. Feed port;4. Set port;5. Overflow
port; 6. Outlet port; 7. The reserved port;8. Sludge feed port;
9. Deposition; 10. Sample point; 11. Jacket water inlet; 12.

Jacket water outlet; 13. Heating wire.
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Table 1 Characteristics of the wastewater

COD ¢, BOD; pH Tx Trp SS VS VFA
Index (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) Humidity (%)
Value 28500 11970 3.93 673 89 15700 50. 96 780 92.7
2 )

Table 2 Analysis items, methods and apparatus

Analyzed item Analytic method Key instrument
WMX-II COD¢, TN TP
COD¢, (mg/L) o . . . o
Oxidation of potassium WMX-[[I Microwave closed COD¢; TN TP Digestion instrument

BOD Trak PYX-150S-C

BOD;s (mg/L) o .
Dilution and Inoculation Method BOD Trak PYX-150S-C Biochemical incubator

PHS 25 pH

pH Glass electrode method o
PHS-25 Digital pH meter

T Cme/L) WMX-I CODc: TN TP
mg/L
Nme K2S208-spectrophotometric method WMX-I Microwave closed COD¢; TN TP Digestion instrument
WMX- I COD¢: TN TP
T p(mg/L) Phosphatic molybdenum spectropho- . . o
WMX-[[I Microwave closed COD¢; TN TP Digestion instrument
tometry
(mg/1) SP-751
Ammonia nitrogen Nessler's reagent colorimetry SP-751 Ultraviolet spectrophotometer
e FA1104N
SS (mg/1)
Gravimetric method FA1104N Electronic balance
VFA (mg/L) o S
Analytic titration Titration apparatus

. ) Standard method for determination of o .
Crude fibre . Apparatus for determination of crude fibre
crude fibre

(mg/L) DNS SP-751
Reducing sugar DNS colorimetric method SP-751 Ultraviolet spectrophotometer
7] CS101-3

Humidity Gravimetric method CS101-3 Electric air blowing dryer

600°C
VS (g/L)

600°C burning weight loss Muffle furnace

Agilent7820A

CHy (%) gtien

Gas chromatography Agilent7820A Gas chromatograph

b
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Fig. 2 Relationship between the daily biogas yield per u-

nit and volume load in the making experiment
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Fig. 3  Relationship between the methane content and

volume load in the making experiment
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the making experiment
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