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Abstract The purpose of this study is to investigate the characteristics of the substrate of dairy wastewater through
aerobic biodegradation and to use the results as the basic data for the efficient treatment of dairy wastewater. The
SCODcr of the part of the matter that consisted of readily biodegradable organics (Ss) was 84.2%, which is higher
than those of seafood processing wastewater (75.8~77.9%) and pigpen wastewater (58.2%). The proportion of
non-biodegradable organics (SI) ranged from 5.6% to 6.4%, and the proportion of inert organics (Sli) generated by
microbial metabolism ranged from 3.6 to 3.7%. The content coefficient (YI) of the non-biodegradable dissolved
organic matter was in the range of 0.092 to 0.099, and the generation coefficient (Yp) of the inert substance produced
by the microbial metabolism was in the range of 0.039 to 0.040. The analysis results of the organic component
coefficient showed that approximately 91.0% of the dissolved organic matter of the dairy wastewater was
biodegradable, and approximately 92.5% of the dissolved organic matter was the Ss component. Furthermore, the
proportion of biodegradable organic matter in the total organic matter (TCODcr) was 89.3%. The proportions of
non-biodegradable organics (SI) and non-biodegradable suspended organics (XI) were 3.0% and 7.7%, respectively,
which are lower than those in similar wastewater. This means that the milk processing wastewater has a high aerobic
biodegradability.
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1. Photograph of the lab-scale unit.

Table 1. Characteristics of dairy wastewater
(Unit: mg/L)

Item A sample B sample o fMal xat'lulze b
SS 490.0 225.0 350.0
BOD 1,680.0 1,524.0 1,420.0
CODcr 1,898.0 1,723.0 1,823.0
CODmn 329.0 524.0 385.0
T-N 78.9 127.8 95.8
T-P 224 12.1 12.2
n-H 195.0 1,239.3 635.8
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Fig. 2. Change of CODcr concentrations during the operating time(A sample)
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Fig. 3. Change of CODcr concentrations during the operating time(B sample)
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Fig. 4. Change of CODcr concentrations during the operating time(Mixture of A and B)
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Table 2. Variations of CODcr concentrations with

operating times. (Unig: mg/L)
Inf. Eff. Rem.(%)
Item
conc. conc. 6 12 48
TCODcr 524 36 69.7| 91.4| 932
A sample
SCODcr 359 33 71.6| 89.2| 90.9
TCODcr 519 37 63.9| 89.2| 92.8
B sample
SCODcr 345 34 732 89.7| 90.1
Mixture TCODer | 538 36 73.1| 91.0| 934
A and B SCODcr 355 34 73.1| 90.4| 91.3
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Table 3. Results of calculations of Ss according to

substrate consumption (Unit : mg/)
ftems SIéHOtllglcr I—ISRC—[(‘)IE;CIEr Rem.(%)
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Table 4. Comparison of the coefficient according to wastewater type.

Item Wastewater type Y1 Y, Duration(hr)
This study Dairy wastewater 0.092~0.099 0.039~0.040 48
Choi(2000) (E::Vfi(’; 0‘3’3:;;‘(’;;‘;?) 0.096~0.130 0.085~0.393 100
Han(1998) Piggery wastewater 0.1226 0.0813 90
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Table 5. Comparison of the CODcr fraction according to wastewater type.

Fraction to the Total Organics(%) Fraction to the Soluble Organics(%)
Items This Choi(2000) Han(1998) This Choi(2000) Han(1998)
Dairy wastewater| Seafood wastewater | Piggery wastewater | Dairy wastewater | Seafood wastewater | Piggery wastewater
Total Organics 100.0 100.0 100.0 - - -
Sol. Organics - - - 100.0 100.0 100.0
Sus. Organics - - - - - -

Ss 42.1 58.1 35.6 84.2 77.9 58.2
Soluble 42.1 58.1 35.6 84.2 77.9 582
Suspended - - - - -

Xs 47.2 17.1 313 9.9 114 29.9
Soluble - - - 9.9 114 29.9
Suspended 472 17.1 31.1 - - -

S 3.0 8.0 7.1 5.9 10.8 11.9

Xi 7.7 16.8 26.0 - - -

oA Aze) b2 AdFAETe] AEE H|als)te]
AL 421 %, FAE
58.1 %, =AF H5E 35.6 %= ZALE O] 7] Zof ulg}
th Xs Awe A¢

B Ss

g2 24

472%%, FE TFEATeE 171 % A dAFe 0.096~0.130, Ypi 0.085~0.393, =ALH<=] 7

3L3%HT 2 AoR 2AHgeH, vl 27bsd & © Y1 0.1226, Ypi= 0.08130.2 B3 g,

A9 89k X AL 1A 74 3.0 %k 7.7 % 2 Apgue] AGrt AL Aow 2AET) ol

o}, FAHE TGS A 8. 0%, 16.8 %, =AM 3} o] &= G7LE H4) v oAt H<w A

T 7.1 %, 26.0 %= ZAME O], vl oyt 7] E R w3 Akl AL v Eavbe e f71E AR
718 He] AR E AoR AL o] A= AL 9w},

4) F71E AR AT BAA, f7H v 54

F7)E k910 %7} AEITH o7 B 7158 B

4. AE Ao, o]F ok 925 %7} W] Hal|H= Ss AR

o ARSI ERF FH7]E(TCODer) &l

1) 7k Fa=e] f71% 54 23k HRT 12 hrol A AESE B hed 9720 1]SL 893 %

TCODcre] AAE&2 89.2~91.4 %, SCODcr& ZAbE 9}

89.2~904 %= diFEe] f7lEel AAHA. 5) 7k Ao B Brbsd BHQ S ARS

718 & W ZallEe E23(Ss)S SCODer 7] 3.0 %, Xy AR 7.7 %E ZAEEY), o &

T2 842 %2 ZASREA, ol THE 7He AT hgase B4 A5 s AR 80%, 7.1

Qre.

H 7

p

e

= AgeAe

==

3) AESH B4 BrhEs §84 f1E ARy §
f A(Y) 0.092~0.099%,
AA = inert
0.0400.2 A4

Iz o

o,

3}

v APE AR YALR
AAARYp)E 0.039~
FAE AR YiE

9] 75.8~77.9 %, =AF HF9] 582 % Kot = %, Xi A2 16.8 %, 26.0 % Kt} WA FALE
< AoF ZAEATH R, ol fF7FE dAF7h vlal i Heel v
2) 7k A AESH 238 Erbsd 884 alo] 3714 AR =T AtkeE AL onsit)
71E(Si) 9] BlEL 5.6~64 %=, |BE AAAL
o o5 A == inert & W]E(Sp) 3.6~3.7
%= ZAE AT WA= A ALl ofs) Ay & References
+ inert 2 W] &2 75, FHE JFEHS2 7.0

~7.6 %(6,000 mgCI/L ©]8}), =i} H5=2] 6~8
%<t Hlalshd vk Zlo R 2ALE T

[1] Ministry of Trade, Industry and Energy, “Competitiv-
eness survey of processed food industry in 20167, 2016.

[2] Chung, Y. H., Chung, D. H. and Baick, S. C., “The



B 4713 A9 HeEy

formation and control of the biofilm in dairy industry: A
review”, J. Milk Sci. Biotechnol. 33, pp. 139-151. 2015.

[3] Sang Jae Moon, Byeong Cheol Jeon, Jin Taek Choi, Se
Yong Nam, “Solubilization of Dairy Sludge using
Ultrasonic Pretreatment”, Journal of Milk Science and
Biotechnology, vol. 35, no. 4, pp. 244-248. 2017.

DOI: https://doi.org/10.22424/jmsb.2017.35.4.244

[4] Sung-Wook Lee, Kyung-Ryang Kim, Sung-Hee Roh,
Jae-Wook Lee, Sun-II Kim, “Effect of Pre-treatments in
Membrane Separation Process for Diary Wastewater
Treatment”, Theories and Applications of Chem. Eng.,

vol. 15, no. 1, pp. 605-608. 2009.

Choi. Y. B, “Effects of Salt on the Biological Treatment
of Seafood Wastewater”, Ph. D. Thesis, Department of
Environmental ~ Engineering, = Kangwon  National
University of Korea. 2011.

Henze, M., C. P. L. Jr., Gujer, W., Marais, G. V. R., and
Matsuo, T., “Activated sludge model no. 17, IAWPRC
Sci. and Techn. Report no. 1, IAWPRC, London. 1987.

Ekamn, G. A. and Marais G. V. R., “Procedures for
Determining Inflfuent COD Faactions and the Maximum
Specific Growth Rate of Heterotrophs in Activated
Sludge Systems,” Wat. Sci. Tech., vol. 19, pp. 91-114.
1986.

(5]

(6]

(7

[8] Ding-Joon Han, Jae-Keun Ryu, Yong-Tack Rim,
Jay-Myoung Rim, "Reaction Characteristics of Piggery
Wastewater for biological Nutrient Remova", J. of

KSEE, vol. 20, no. 3, pp. 371-384. 1998.

[9] Yong-Bum, Jae-Hyouk Kwon, Jay-Myung Rim, "Effect
of Salt Concentration on the Aerobic Biodegradability of
Sea Food Wastewater", J. of KSEE, vol. 32, no. 3, pp.

256-263. 2010.

Z| 8 "H(Yong-Bum Choi)

* 1999 29 : 79
ZHED

02011 29 : 79
THE s

2014 8Y ~ &A :
A8 s Adus

71

5t

S Z&(Dong-Joon Han) [H3E]H]

019924 29 : ZUdign EEF3}
IHFAAD

01996 8¢ : AUgn EEF3}
I3 F3t A

0199749 34Y ~ A : A=Y
8 2SN A e wae

gul

7 Xl S(Jae-Hyouk Kwon) [H3| ]
01990 84 : Aot EEFs)

FH(F AR}
01994 84 : U EEF3}
I(#HFst vAp
01995 3¢ ~ AAl . Adustn
A3 A 22558

X

g

<P ok
ZAne, 1w



