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Assessment of Characteristics and Field Applicability with TPA By-Product as Alternative

External Carbon Source

In Chul Jung' - Sung Gyu Jun - Nak Chang Sung*

Busan Metropolitan City Environmental Installations Corporation - *Department of Earth & Environmental Engineering, Dong-A University

ABSTRACT : On account of exchanging main process from chemical precipitation for MLE(Modified Ludzack-Ettinger), an external carbon
source was requited for supplementation of carbon source shortage that was needed biological denitrification in the S sewage treatment
plant(S-STP). In this study, NUR(nitrate uptake rate), OUR(oxygen uptake rate) test and a field application test was conducted for the
applicability assessment of Terephtalic acid(TPA) by-product contained about 4.7% acetate as alternative external carbon source. As the results,
TPA by-product shows more rapid acclimation than methanol, 8.24 mg NOs;-N/g VSS/hr specific denitrification rate, 3.70 g CODc/g NO;
C/N ratio and 99.4% readily biodegradable COD contents. In the results of field application, the nutrient removal efficiency was high and
effluent T-N concentration is 8.2 mg/L. It is concluded that TPA by-product is the proper alternative external carbon source.

Key Words : Alternative External Carbon Source, TPA By-product, NUR, OUR, Biological Denitrification
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2.1. TPA MARAE

TPAE= PET(polyethyleneterephtalate) 5] A ZYBE T A
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Fig. 1. Gas-chromatogram of TPA by-product.

Table 1. Characteristics of TPA by-product

Items Measured values

COD¢, 59,000 + 8,900 mg/L
T-N 2.5 mg/L

NH,-N 2.0 mg/L

POS-P 0.43 mg/L

Acetate 4.7+ 0.5(m/m%)
pH 3.88

#7182 A gle Ag AT & Stk oMAELN FF
L& 47+£05%F KS M 1943 20022] HAz}ol] wiel FFHY
THTable 1 F ).
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Table 2. Concentration of heavy metals in TPA by-product,
discharge standards and the concentration of metal
jon that produced 50% respiration inhibition

Contents CN Fe Zn Cu Cd Hg As Pb Cr*

Concentration \ 1y » 45> 286 030 ND ND ND ND ND

{mg/L)
Discharge
standards 1.0 10.0 5.0 3.0 0.1 000505 1.0 0S5
(mg/L)
ICsomgll) - - 5579 32.07° 3434* 63" 5° 19.0° 19.36*

* . M. Gutilerrez et al., 2002°
® : Kwok-Yin Won et al, 1997
¢ . Lankford and Eckenfelder, 1990

oI B ee| x| 283 59, 20063 5
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Fig. 2. Assessment procedure of TPA by-product for alternative carbon source.
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Fig. 3. Schematic diagram of lab-scale MLE process.
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Table 3. Operating conditions in lab-scale MLE and S-STP

Contents Lab-scale process S-STP plant
Process MLE process
Influent(m*/d) 0.067 2,400
Internal recycle
3 . 1,2
flowrate(m’/d) 0.067 200
Return sludge
flowrate(m’/d) 0034 1,520
Byproduct as
carbon source(m’/d) 0.00015 8
HRT(hr) 10 37
SRT(day) 9 61
MLSS(mg/L) 1,920 + 340 2,370 £ 240
Temp(TC) 21~25 222

Test periods 2005. 7. 7~7. 16 2005. 9. 6~2005. 11. 30
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Table 4. Filtered CODc(SCOD¢,) composition in OUR tests

Content Substrate Activated distilled water
sludge
Source Vol. { SCOD¢; | Vol. { SCOD, Vol.
Group (L) (mgl) | (L) | (mgl) L)
Step 1 [nfluent : 2.3 84 0.2 87 0
Step 2 | Byproduct i 0.016: 66,063 | 3.0 92 0.384
Step 3 | Byproduct ; 0.004 ¢ 59,120 | 0.6 81 2.400

- Q, .
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Table 5. Initial conditions in NUR tests

Content . C/N ratio

Carbon Acclimation periods | Acclimation plant - MLVSS
source (day) (sludge) SCODc NOy-N (mg/L)

Group (mg/L) (mg/L)
RUNLb' Byproduct 0 250 50 2,530
RUNIm" Methanol 0 250 50 2,900
Sten RUN2b' Byproduct 3 Lab. MLE 250 50 4,180
® RUN2.m" Methanol 3 process 250 50 3,080
RUN3.b Byproduct A 250 50 1,940
RUN3.m" Methanol 7 250 50 2,000
Step3 RUN4.b' Byproduct 15 S-STP 300 30 2,090

" . b(byproduct), " . m(methanol)

Table 6. Filtered COD composition in influent of S-STP

Test group
St
Content ep 1
mg/L 7
RBDCOD

filtered %(m/m) 7.9
CODg NBDCOD mg/L 80
(SCODc:) %(m/m) 92.1
Sum mg/L 87

g NapeAg g F<ol el @3 OUR 43 9

2l

8 4% RBDCOD % 74.8%3 vlwslgL o ofF <
< #Y AL AT F AT AL S = AP &
dozA A AGAAA HAZFHE AR A7t oF
EgEo] fFYHER BE}FHOZ AR Tted F71E &
=7 42 Ao addinh o 2= 8 AT &
Ao AESE 24 o7Hs gad] ol
of A& 95 dRELgY FYol ¥i=A Zadtie A

2 vepdt

3.2. TPA At B4tE EMETL

TPA A2 FAE E487h= AdE B 3717
of m& NUR 48& T3 FEFHUATT TPA 44 FAHES]
£eg 98 ¢A" 4FA FE MLE 68719 &8 79
A £HAE o] &F FEAE AdFNA F37] RBDCOD
&= 9L.0%=2 Velgd #H2 ¢37)0d% EFstal 2
BRAEE el e AE AT 5 AATHTable 7).

Table 7. Filtered COD composition in the by-product as car-

bon source
Test group
Content Step 2 Step 3
mg/L 60,116 58,759
RBDCOD

filtered %(m/m) 91.0 99.4
CODc; NBDCOD mg/L 5,946 361
(SCODc,) %(m/m) 9.0 0.6
Sum mg/L 66,063 59,120
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Table 8. Carbon source characteristics
S-STP sludge

Content
RBDCOD(%)
COD/NOs'-N Ratio
Specific denitrification rate(mgNO;-N/gVS8/hr)

of TPA by-product with

Value
99.4
3.70
8.24
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Fig. 7. Influent and effluent profile in S-STP during TPA by-product field application test.
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Table 9. Summary of TPA by-product field application test

results
(unit: mg/L)
Contents BODs CODwy T-N T-P
Influent 553+£32.0 4424245 21.8+6.3 3.64+ 151
Effluent 1.7¢09 109+2.0 82+1.6 094£029
Removal efficiency:  97% 75% 3% 74%

712 A ARG NI NG 7|E02 94%, ga29
AL A ZFALR)NA NOT-N7FE 82%H ad
82 NOyN &= 0.82 mg/LE obF usirh T-pe 7
4% AAZELE UL 23 % 5E7F 0.94 mgP/L
Z MLE 33 TPA AAHAES tAgLdoR A L35
b HEH oz JYEFIF AARE Aol YEHAT &
N F FEFS 7259 A71E 9 JLEFY HA
T E Table 99 Hstalrh

off ™ o

£ ATNE sHeA g AAAAZT 99 REW

Ba9e 23, UAT F dt BadY TPA JAPNES
Atsideh. Bl WL A% RNy AES SR
AR Aol H§F A% TPA AFAHEC] ME £57]
A% B2 ARAYS AT YT AF FBAAE A
I §E34E VG + Yo} ABEYCE APAYD BD
P & 975 B Qoin ARsL 59 et ge
A2e 92 % Aglt

1) saleA e 45 849 F RBDCOD £89] 1
Hr} Yo} @] a3HE g4agdo]l aTFHE AL A
Ak

2) NUR 4% ZAF#ZFE TPA AAFAEL dggd v
3 w2 TEETE etk TPA AARA4ES] vgd
€2 824 mgNOy-N/gVSS/hr@1 B¢ Zad AAd Hg
g COD 87FL 3.70 gCOD/gNOy-No 2 1}ehyteh

3) SEeAEl g E4EEAE ]88 OUR A4 TPA
AARAES RBDCOD Hi &L 994%2 538 AE
e Bk

4y gao) aFsHE gdAhdos TPA AARAES SE4
AF UGty 300: 1 FIHR FYste] @2z NOy-N
71E 82%9 2 AALZEE Yehio & NO'N 5&5&
0.82 mg/L2 o}F I3 T-N AAE 63%, BF 955 &
T 82 mgN/L9Y <¢kFH FFEF AA7 A=
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