Journal of the Korea Organic Resources Recycling Association, 28(2), pp.41-48 (2020)

) Original Paper
ISSN 1225-6498 eISSN 2508-3015 https://doi.org/10.17137/korrae.2020.28.2.41

SAERIPIES] BAA =} SYN TEls SSr25E RIIEE 23

948, 2

Ol et
=2

Mo

Extraction of organic carbon from the condensate of food waste dry feed process
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ABSTRACT: In this study, organic carbon was extracted from the condensed water of food waste drying process to estimate
the applicability as external organic carbon sources. The COD, TN, TP and TS of condensed water were 21,374 mg/L,
148 mg/L, 4.19 mg/L, and 455.7 mg/L, respectively. In addition, the content of biodegradable organics in condensed
water was 47%. The fractional distillation and the vacuum evaporation were employed for extracting organic carbon.
There were 8 extraction conditions, but 4 conditions were available for extraction. They were 1) OmmHg, 110C 2) -600mmHg,
70C 3) -500mmHg, 80C 4) -600mmHg, 80°C. All 4 conditions showed the highest organic concentration and the highest
quantity of organics when extracted 10% of initial volume. It was estimated that optimum conditions were 80°C, -600mmHg
and 10% extraction. Then, extraction concentration, extraction quantity, extraction efficiency, extraction time, BOD/TCOD
ratio, TVFAs/TCOD ratio and NH3-N were 174,200 mg/L, 8,710 mg, 46%, 10 min, 0.97, 0.74 and 75.5 mg/L respectively.

Therefore, the extracted organic carbon can be utilized as external organic carbon sources.

Keywords: Food waste, Drying process, Condensate, Organic carbon, External carbon source
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Table 1. Conditions of Condensate Extract Reactor

(Orgrmic compounds (mg) = TCOD, ,......o. > Volume, ., ... ) /}—} (1)
&§7]A9, Organic compoundsi= TCOD (mg), TCODexion
F2H 715 % (mgl), Volumeemions =

B Ryryoln.

_ O(/;miru(tmn ><100)

Al
o, SN ®)

(Extractionefficiency(%)

o 7] A, Extraction efficiency= = E-& (%), 0Co
%7 ] %'O/] OO]: (mg), OCexTraion\L'f_ _il— %

E43E gRlsl] #Isd pH, BOD (Biological
oxygen demend), TCOD (Total chemical oxygen demend),
TN (Total nitrogen), TP (Total phosphorus), TS (Total
solids), R A A NH-N)E 234N 10
o] &ste] B89 21, TVFAs (Total volatile fatty
acids)E= standard methods (APHA, 2005)' "ol &3}
248kt

Table 2& w37, +8= 2§59 44< ¥
Wik AaE UrEMJ Atk Lee BV 1497 Sd4
2 = RUEE Ao} B Aol ARgEE &
S8 HaEigth SEES 355l BIste] TCOD,
TN, TP, TS7} 27} 6.84l, 31.44l, 196.48H, 3254}
=, %ﬂl% Zrz} 3.8ul, 25.280, 92.84H, 136.6HH
=

on, 854, £ ¥ gAEe

Conditions

Sample name
Temperature (°C)

Decompression (mmHg) Sample volume (mL)

80, 90, 100, 110
70, 80

Fractional distillation

Vacuum distillation

0 500
-500, -600 500

71 A8 28(2), 2020



21

u]]
=

2UE, IS

44

Table 2. Comparison of Condensate and Food Waste Leachate

- TeLl: Condensate Food waste leachate™ Food waste™
pH 3.5 (0.17) 44 20.13) 492 (+028)
BOD (mg/L) 10,170.3 (+1,466.5) * *
TCOD (mg/L) 21,3743 (£3,238.3) 145,100 (*15,538.6) 80,635 (£16,930.9)
TN (mg/L) 1484 (432.6) 4,665 (£269.6) 3,747 (+250)
TP (mg/L) 4.19 (1.5 823 (+40.6) 389 (+66.3)
TS (%) 0.045 (£0.015) 68 (£12) 1625 (20.93)
*No data
C/NHI= ZF2F 144, 21.5, 312 YESITE o], 355 Atk oA TAE sAsr] st &5 F
< 85 2 SFE vist 29=4do] i ON ESs 53t 1R frlES X FE=
HI7F w2 Ae & g Aok B3] 59 BODE Aale] Ead Ao ddd:
10,170.3 mg/L=E 47.6%2] fr7]=°] =2 oz &
S17} 7P stk 3.2, SWs20| of3t RIlEL 22
OZon MBSl O T By 3 -
Eq"j/]'}“], [ }\gg‘g_}x_,__i ’\£‘°H7]‘ 7]"0‘?1’ E‘ ?i:rLoﬂlﬂlC? %,‘?_9] @ﬂ g %3}0:1 _z[_% }3—_0 g
f71Edo] 2EE i, SHF 9 SHE Bl 3ol at1x} 51Tk S50 Tk 23hE VFAsC)
> = =] o) =11
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Q) d o B (] e} QT
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Fig. 1. Vacuum evaporation rector operated at OmmHg and 110C

(b) Organic compounds quantity and extraction efficiency.
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Fig. 2. Vacuum evaporation rector operated at -600mmHg and 70°C. (a) Organic compounds concentration and extraction time.
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(b) Organic compounds quantity and extraction efficiency.
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Fig. 3. Vacuum evaporation rector operated at -500mmHg and 80°C. (a) Organic compounds concentration and extraction time.
(b) Organic compounds quantity and extraction efficiency.
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Fig. 4. Vacuum evaporation rector operated by -600mmHg and 80°C. (a) Organic compounds concentration and extraction time.
(b) Organic compounds quantity and extraction efficiency.
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Table 3. TCOD, BODs, BODs/TCOD in Condensate and Extracted Organic Compounds

Organic compounds

Item Unit Condensate OmmHg, -600mmHg, -500mmHg, -600mmHg,
110°C 70°C 80°C 80°C
TCOD mg/L 34,700 108,600 133,600 153,000 174,200
BOD;s mg/L 24,480 99,000 120,900 150,300 169,100
TVFAs mg/L 10,000 79,000 97,000 118,000 129,000
NH;-N mg/L 110 61 92.5 61 75.5

gEn), £3), 7294 (-500mmHg), 80°C 2] F7d ol A
BODs5 TCODE 0.98, TVFAS/TCODE 0.77% 2E 7F
& 227} v 39S ) 7MY T HIEE vehyt
o} ol Ao AESH O E Bal7t 7t

715 92 VFAse] =& 7ot 9 20 888}
A&H o7 ZrehA] ke AL owdi.
Fd A7 844 NH-Ne| #4283 RE =1
oA G o] Az 15% Aol 45% e G B
oW, A4 FxU} AFlog e Hog gy
A

Aok E3], A<t (0mmHg), 110C 2 74 (-500mmHg),
80T ol A =<0l 3 NHs-Nell Hl3ke] oF 45%
e e Holy FE3 HAx9 s e Ao
2 YEsTh

9 A=

EO] 'rr7]€«] "gﬁﬂﬂ 23l7F 7bsd =l Tt
ol FEHI, =9 F71E T VFAs9| Bl&o]
Fom, AT FE0] Fo, HeAY

oM g 77t M Be Zoz BuET,

4, 2 &

1. F%°] 7Fsd BE FEXH0NAM 55 =X
e AR =] %%Ol Z18yg ol uel,
T FEFE Y FE2E 715 5=

7} o g, ‘IT7]€/] 7} W EE
A FI9 2 10% = Aol HEH F= Fu
2 FekE, oluj oF 90% o]do] WEEE o
2 Ba7F 753k, oF 70% ©)Xdo] VFAsS!
Ao e

2. 74} (-500mmHg), 80°C 2] BODsTCOD % TVFAs/
TCOD®| HI-&-2 242} 0.98, 0.77= 7 =%
o, 37140 NH-Ne| =4 23§
ol Hlate] 45% W gs RO =
o] 7159 Fxol W oRekad AR 1
9} (-500mmHg), 80C o)l HI&t] 713} (-600mmHg),
80C7F oF 13% il &0l 295+ Algto]
oF 3u] w222 7H} (-600mmHg), 80C 7} 3]
2 zAo g ke
3. 232m0] $U)EkA 228 Edle] SHE AxY
xu T3 Hg 2ABAQ S59] °F 10% (Viv)
=Y 7 A, REAY A 9 2AA Y
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=
=]
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I~
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A YUtk (No. 20172020108940)
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