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Application of anaerobic baffled reactor to produce volatile
fatty acids by acidification of primary sludge
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Abstract : A lab-scale Anaerobic Baffled Reactor (ABR) was applied to treat a primary sludge taken from a municipal waste-
water treatment plant, In this experiment, acidogenic reaction was promoted by operating the ABR with short hydraulic retention
time (HRT) to produce sufficient volatile fatty acids (VFA) instead of production of methane, The performance of ABR on the VFA
production and total solids reduction was observed with different operating conditions with 2, 4, 6, and 8 days of HRT, Corre-
sponding organic loading rates were 6.7, 3.4, 2.2, and 1.6 kgCOD_ /m® - day, As HRT increased the removal rate of TCOD was
also increased (82,5, 84.2, 96,9, and 959 % in average for HRT of 2, 4, 6, and 8 days, respectively) because the settlement of
solids was enhanced in the baffle by the decrease of upflow velocity, At HRT of 2 days the average concentration of VFA in the
effluent was measured at 1,306552 mgCOD/L corresponding to 107 % increment as compared to the VFA concentration in
the influent, However, as HRT increased VFA concentraiotn was decreased to 143+552 mgCOD/L at HRT of 8 days, The reduc-
tion rates of total solids were 12 2, 26,5, 24 8, and 43.0 % for HRT of 2, 4, 6, and 8 days. As HRT increased the hydrolysis of
organic particulate matters in the reactor was enhanced due to the increasing of solids retention time in the baffle zone with low
upflow velocity in long HRT condition, Consequently, we found that a primary sludge became a good source of VFA production
by the application of ABR process with HRT less than 4 days and the 12-26 % of total solids reduction was expected at these
conditions

Key words : Anaerobic Baffled Reactor (ABR), primary, volatile fatty acids, acidification, hydraulic retention time (HRT), solids reduction
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Table 1, Operation condition of lab-scale ABR,

Phase I Phase II

Feed Primary sludge taken from a municipal wastewater treatment plant

HRT(days) 2 4 6 8

Influent 14 7.0 10 7.5

Flow rate(L/day) Effluent 7.0 3.5 5.0 3.25
Internal recycling 7.0 3.5 5.0 3.25

Sludge wasting 7.0 3.5 5.0 3.25

Total 30 30 60 60

Reactor volume(L) CSTR 20 20 40 40

Baffle(Compartment #) (120) (120) (240) (24())

Temperature(C) 35 35 35 35

Ao AHFHE F U= ALA J kA

I &A1& AFH st AHE-st
= 1X} —EW %%@ A S 74
AHAE AN &
~EM1 13| & 120 LE XHAOM
Lotk AFHE AEE= 5 mm =9
A2 13] AAESL 3+ A 2 mm =FA 2 2
3] AASE st A-WES AASIL I AR
o tiste] ¥ & F=7F 2F 10,000 mgSS/L 2
L7t Hes pRER AR & vRx £9Y
AFAT, AAF o] F 3143517 Ole_A Ha= 3%
S Table 29} &},

>i

Table 2, Characteristics of the primary settled sludge used in

this study,
Parameters Min, Max, Average
pH 6.11 6.82 6.47%0.26
TS(mgSS/L) 12,480 | 42,830 | 25494+7,145
TVS(mgVSS/L) 9,030 | 19,884 | 15451+2,443
TCOD(mgCOD/L) 19,080 | 36,816 30,482+£4,839
SCOD(mgCOD/L) 1410 | 2,964 2,221+416
TN(mgN/L) 837 1,555 1,208+172
TN(soluble, mgN/L) 165 299 223442
TP(mgP/L) 385 792 6031109
TP(soluble, mgP/L) 33 84 59+£14

AEFEdA= FY seA Y sty
B U&= 431 S2AE YFsto] AHESHA
ok Yot UP%WWE A5 = AASSE AA
PEER 2 U1HE %7} 9F 10,000 mgSS/L
7} HEE 4*%‘3 T HEo 8717k glo] wt
= AlFsket,

23 AE 24

2= H {] o]& HFZ totald} soluble
S JAF ®H3H4 ©)3FTt. Sol—
uble sample< total sampleS 1557F Y42
/(3,000 rpm, 4 ) & dojAl= A5dq& o
Al 1.2 m®] FtE3=< 7= ZE(GF/C fil-
ter, Whatman)®2 o]}l A A&
o] 42 TCOD, SCOD, TN, TP, TS, TVS,
pH, ORP, &% 5 YWt FAg52] 74
= B% standard methods(APHA, 2012)¢]
Falo] e,

pionic acid,

BE 4

sample= U+

o]9]e]|, acetic acid, pro—
iso—butyric acid, n—butyric
acid, iso—valeric acid, n—valeric acid &
9] VFA(Volatile Fatty Acids) A& BEAL
GC (IGC 7200, DS Science, Korea)g o|&
3}, CP—Wax 52 CB Varian Capillary
Column(30 m x 0.25 mm X 0,25 um)=
AF8-3Fo] FID(Flame Ionization Detector)®
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A&t Carrier gas2+= AES 30 mL/
min® FFo® Fosien, 7 2=
%27]9% 100 € o)A 187 923t & Hc} 3
T A 5Lt HF 2wt 160 €7 HEE 5}
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Fig. 2. Variation of total COD in the effluent with different HRTs
from 2 to 8 days,



4' Journal of Korean Society of Water and Wastewater Vol. 28, No. 1, pp. 13-23, February, 2014

32 VFAY HE HE EM

94 W VFA diH] {4 Sl =
VFA &= H3lE 29 Fig, 31 go o|&
2 Table 39| VFA B+ 5%, 571, ©
VSS & A E VFA F(Hd A= ?;5:, =] =8
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ow fE,0 F Bt SCOD HE(1,613+520
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ek, =3 AR f771=(VSS) HiH] VFA 5
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Fig. 3. Variation of total VFA in the effluent with different HRTs
from 2 to 8 days,

Table 3, The average value of total COD, soluble COD, VFA, and VFA production rate with different HRTs from 2 to 8 days.

Phase Parameters Total COD Soluble COD VFA conc, VFA,;/VSS VFA production rate
(mgCOD_ /L) (mgCOD_ /L) (mgCOD_ /L) (mgCOD/gVSS) | (VFA . -VFA .)/VFA . (%)
Influent 14,361+2,626 1,088 £268 696205 96+£23
1 HRT 2days 2,418+742 1,613£520 1,306+552 211+95 107+121
HRT 4days 2,159+854 1,185+613 844474 166+84 35+87
Influent 13,900%+1,491 801+174 1,121£790 14095
11 HRT 6days 440+232* 160+55 147£71 48+24 -82+t9
HRT 8days 600£476* 129154 1431104 35125 -82£12
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Fig. 6. Variation of the amount of total solids loaded into and escaped from the reactor per day with different HRTs from 2 to 8 days,
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