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Influence of Effluent from a Sludge Carbonization Facility on
Wastewater Treatability
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ABSTRACT: We investigated influence of connected influent on the treatability of a wastewater treatment plant (WWTP),
recently accepting effluent from a sludge carbonization facility. Based upon the pollutant loading rates (kg/d) of each
connected influent, food waste leachate and livestock wastewater contributed to high BOD and COD loadings, while
sludge carbonization facility effluent certainly contributed to T-N and NH;3-N loadings. The nitrification rate in aerobic
tank decreased to 55% with the carbonization facility effluent entering to the WWTP, while it was 89% with no carbonization
facility effluent entering. The sludge carbonization facility effluent may need to be pretreated to reduce T-N and NH3-N
loadings before entering to the WWTP for further treatment.
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Fig. 1. Annual variations in water qualities of effluents from
WWTP A: (A) BOD, (B) SS, and (C) TN (Box plot from
bottom to top, 25th percentile, median (solid), average (dash)
and 75th percentile, respectively; 1: 10th and 90th percentiles;

low point, minimum, high point, maximum).

J. of KORRA, 27(1), 2019

olt}. 319 AS AHLE & fFHoE Y
=7] wel FabFo] 7h 3 o
3 eslaAr, AT 59
o7 e o2 FARAN f71EY dUE T
FE7) Fot ke Fapako] fiFo| H]
Al VERTE 544 il AASelA BOD 2SS,
T-Ne| iAA o8 I 5EE FYES & T AUtk
Aul 3tE A AAA e FahEF viEs
b R® BOD 2 CODY
S3tF A 77t AR = BlFo
ERytal, SS, T-N, NH:-N¢| 7
3}0]3}

— =

2

b2

e3lF Ao HlF

F AATE AP EES A3
S v HF AAL-S BOD 87.1%, COD 78.2%, SS
95.6%=, BOD A|A&°] #A 715 Ho|Eol Hls}
of Thai A Jebstth w3 g4 o] FATHC=0)2
2 JFaE7] oHe f71ES YERE UVAs
2"V 711%E §718S E3s= BOD AASR
o Sk 31, T-N(63.2%)3 NH3-N(72.7%)2] AAE=
E} o) |5t otk 201835 E U B
A7t A agel vX = FFol °
FetE o] FTHAR] AdS
oAl At

o] & A&

w f
u

o

e}
A

s Ak

el of

%= A9 FAY FHAA HAEG
Z-S YER) 1, Table 32 BH3lA|Ho] 715E o] &

TR AN FAFE DAL A5

i ol
1o ox X o

Jo
S
iy



SHAEEEES HAM7t St e|E 80 D|xl= T 61
Table 1. Flowrates and Water Quality Parameters of Each Influent to the Wastewater Treatment Plant (WWTP)
Parameter Sewade Carbonization Livestock Food waste Septic
g facility effluent wastewater leachate tank sludge
Flowrate (m’/d) 309,187 10,000 110.5 73.7 48.0
pH 7.24 8.33 7.46 43 7.0
EC (us/cm) 1,312 1,525 306.6 1,681 1,750
UVA2x 0.396 0.354 1.413 1.8 2.0
BOD (mg/L) 82.9 139.5 18,920 69,108 1,405
COD (mg/L) 38.0 622 9,189 56,367 2,381
SS (mg/L) 105.5 334 5,533 47,833 4,125
VSS (mg/L) 61.1 108 3,333 6,000 2,275
T-N (mg/L) 323 914 3,718 4,009 353.9
NH3z (mg/L) 21.9 77.6 305.2 248.6 18.4
T-P (mg/L) 1.55 2.01 333.3 297 149.2
40000
Il Sewage
[ Carbonization facility effluent
I Septic tank sludge
7724 Livestock wastwater
30000 - [ Food waste leachate
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Fig. 2. Daily loadings of BOD, COD, SS, T-N, NH;3-N, and T-P by each influent to
the WWTP.
FYU5el TN FFFFS BHFHE 4UHA F Aok B AUEA g 4 2=
S v 8,157 kg/do| R o, &3ty AT AU o| A NHs-No| AAaa}g-2 89%,2ld] whaf, a3
739~ 9,266 kg/di Z7Vat gel a4y = F7F UEE A9 57 Z0 A NHi-Ne| A4kshg
IS NHANE EREAT o1 NN S5 ASH & Syiel T3 Sle] BATHS FUN Aukain
=€ 4? A 7T AESE F 7% $o] RS "WolA= AL FOlE 4 9Tk
Az AFHFL 1A BEAAE TN fEE Fig. 32 B8}3ASF 49 F70 e $29%
TN % NH-N $8}e0] 2715l meh whgol 98 8 gage dehd Zolth 98845 Aol
2 EAE A Ae R AEHoR Faslob st A1 A HAE 9L 27 @ Ao 3
= gEYHY A4 w5t IA TS s & cEth §35385 YA DOC AAEL 43.0%=

F71EA- 8}, 27(1), 2019



62

r0|l

3

=
e

o A G
—, l:—||I._I_<<D>4

Table 2. Mass Flow of Water Quality Parameters by Each Process Without the Inflow of the Carbonization Facility Effluent

Mass flow (kg/d) by process
Parameter - — - - - —
Influent Primary clarifier | Anaerobic tank | Anoxic tank Aerobic tank | Secondary clarifier

DOC 3507 3291 2743 2343 2030 2117

T-N 8157 7047 4994 4578 4383 3858
NH3-N 3426 2571 4012 1888 203 227
NO3-N 14.3 9.1 65.6 281.5 1789.0 2009.7

T-P 784.5 508.3 499.0 320.2 85.4 30.7

Table 3. Mass Flow of Water Quality Parameters by Each Process with the Inflow of the Carbonization Facility Effluent

Mass flow (kg/d) by process

Parameter izati i
Carbonization Influent Prm.@ry Anaerobic tank | Anoxic tank | Aerobic tank Secopdary
effluent clarifier clarifier
DOC 380.8 3385 3594 2438 2329 1735 1691
T-N 1009 9266 7102 6520 6242 5982 3829
NH;-N 466 4208 6428 4231 3696 1674 1937
NO3-N 7.3 99.5 7.3 6.8 9.6 981.8 646.0
T-P 0.9 817.9 336.2 9713 841.9 64.0 25.4
100
I Carbonization-unit-effluent entering
771 No carbonization-unit-effluent entering
80
L 60t
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>
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DOC T-N NH3-N T-P PO4-P

Fig. 3. Removal efficiency of organics and nutrients at the WWTP with and without

carbonization-unit-effluent entering.
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