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Changes in the Organic Compounds and Molecular Weight

Distribution in Pig Wastewater by Each Treatment Steps.
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National Livestock Research Institute, RDA

Summary

These experiments were conducted to analyze the characteristics of organic compounds and
molecular weight distribution according to the treatment steps of purifying system for pig
wastewater. The results obtained are summarized as follow.

1. Raw pig wastewater contained 31 kinds of organic compounds such as acetic acid,
2-butanone, hexane, chloroform, propionic acid, butanoic acid etc.

2. After ozone treatment, 13 kinds of organic compounds such as ethene, pentane, 2-
methylopropanal, hexane, furan and so on were detected in the wastewater.

3. After TiO; treatment, 12 kinds of organic compounds such as ethene, hexane, chloroform,
1-decene, silane and so on were detected from the effluent.

4. After both ozone and TiO; treatment, portion of molecular weight smaller than 500 Daltons
and molecular weight between 500 to 1,000 Daltons in the wastewater increased.

(Key words : Pig, Wastewater, Ozone, TiQO,, Activated sludge process, Organic compound,
Molecular weight)
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Table 1. Analysis conditions for organic com-
pounds of livestock wastewater by

GC/MSD
Instruments Agilent 6890GC/5973MSD
Inlet temp. 150C
Column spb-1(60m 0.25mm 1ym)
Column flowrate.| 1.0ml/minute
Oven temp. 40 C(5minute)-10C/

minute-250 C (Sminute)

MSD temp. 230TC
Scan range 35-350
Detector MSD(2307C)
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Table 2. Experimental conditions of the mo-
lecular weight distribution of pig
wastewater by ultrafiltration method.

Item Experimental conditions
Sample Pretreatment | 0.45xm membrane filtration

Membrane type YMI10, YM3, YMI, YCOS5
N, pressure 50~55psi
Linear flow rate 0.3 ~1.7ml/min
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Fig. 1. GC/MSD chromatogram of organic compounds of pig wastewater treated with ozone

and TiO..
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Table 3. Changes in the organic compounds found in pig wastewater after treatment with
activated sludge process, ozone and TiO..

Area
No. I_{etenti‘on Organic compounds After After TiO
time(min.) Influent |After ASP* o 2
ozonization | treatment
1 6.87 | Acetic acid 1,721,278
2 6.99 | 1,2-dichloro-Ethene 2,213,082 | 2,830,685 [ 1,866,134
3 7.40 | 3-methyl-Pentane 355,804
4 7.69 | Hexane 2,518,675 70,000,298 | 3,435,099
5 7.78 | Chloroform 861,790] 656,567 650,214
6 7.79 | Hexane 3,231,937
7 8.34 | methyl-Cylopentane 1,764,019
8 8.85 | Propanoic acid 1,470,143
9 9.08 | Cyclohexane 1,253,288
10 | 10.22 | 2-methyl-propanoic acid 806,128
11 10.76 | Butanoic acid 941,262
12 | 12.04 | Pentanoic acid 4,231,588
13 12.27 | 2-methyl-butyric acid 2,674,977
14 12.84 | Valeric acid 4,399,827
15 14.71 Hexanoic acid 1,076,212
16 | 1491 | Phenol 13,321,588
17 | 1564 | 1-Decene 2,549,202f 500,574 726,068 744,655
18| 16.69 | 4-methyl-Phenol 88,519,777
19 17.49 Cyclohexanecarblxylic acid 3,255,124
20| 18.15 | Benzoic acid 30,930,077
21| 1829 | 2-ethyl-Phenol 25,348,884
22 | 18.32 | 1-Nonadecene 2,335,697
23 18.32 | trichloroeicosyl-Silane 793,726
24 | 19.03 | 1-Dodecene 6,931,798 1,180,378 | 1,676,949 | 1,708,305
25 19.19 | Dodecene 418,768
26 | 19.42 | Benzeneacetic acid 41,094,801
27 | 20.48 | 1H-Indole 3,021,957
28 | 20.64 1-Nonadecene 2,468,401
29 | 20.78 | Benzenepropanoic acid 12,589,918
30| 21.92 | 3-methyl-1H-indole 13,267,509
31| 21.97 | 1-Tetradecene 10,867,453| 1,892,021 | 2,091,485 | 2,246,863
32| 22.10 | N-Tetradecane 874,536
333 2220 | hexamethyl-Cyclotrisiloxane 257,331 247,417
34| 22385 | 2,3-dihydro-4-methyl-1H-Indole 5,833,528
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Area

No. l.{etenti_on Organic compounds After After TiO

time(min.) Influent |After ASP* o 2

ozonization | treatment
35| 23.14 | 3,4-Dimethyl-2,1-benzisoxazole 1,518,323
36| 23.23 2H-1,2,3-Triazole-4-carboxylic acid | 1,020,289
37| 23.31 hexamethyl-Cyclotrisiloxane 756,396 279,046
38| 23.56 | 2,4-bis(1,1-dimethylethyl)-Phenol 4,272,858 467,544
39 | 23.67 | 8-Methylisothiazolo[4,5-c]-2,1,3-b 251,711
40 | 23.76 1,1,1,3,5,5,5-Heptamethyltrisiloxane | 1,457,107
41 24.33 | N-ethyl-1,3-dithioisoindoline 691,446
42| 24.88 1-Hexadecene 11,582,003
43 | 25.00 | hexamethyl-Cyclotrisiloxane 2,803,249 | 2,953,969 | 2,962,307
44 | 25.14 | hexamethyl-Cyclotrisiloxane 323,639 259,464 251,791
45 | 25.96 | hexamethyl-Cyclotrisiloxane 801,133 1,571,560 | 1,006,811
46 | 28.81 | N-ethyl-1,3-dithioisoindoline 1,216,359 1,491,327
47 i 30.81 | hexamethyl-Cyclotrisiloxane 1,248,407
Total 33 13 14 12

* ASP : after activated sludge process.

ol 14%, 1,000~3,000Da 2 B2FL  31% 2xF 500~1,000Da 54%E 2}A]3519
2I1%E AR ste ARAEAY BEX7 vy #E2Y XNYZR EAEIE sHAHLE A
o, AE8H A Agst HX = 1 FAZ Fe 2E FAF F# AT o)H I
BAEd 2¥7t =9t} Fig. 29 (be 84 ZdIds °J%ﬂ4]¢r%‘_— g4z AHestd
QUNYE e A$Y EAZ EXs U & AHEFe IF Z24E ded ol A4
Ebd Zoju, B}k 500Dacld= 7% 500~ @ EAHL ax:m 23A A4 Y tannin, humic
1,000Da 12%, 1,000~3,000Da 10%% u]i7  acid, humate 52 L%z EZ2A BB
AEAREZS A APy HeY  AIARAE 237 HA e AL 77
A RAL Estd Ba=o] ujgo] Ay Eol7] wEo|tk(Stanley, 1991)1 3t} ©f
B GEed 2ded nEA 2 By 9 2L fHHSE L& FFuE o f
7} HA e oz uJelgeoew 3000~ 8t A3PAEsE AbdEe] 2 OHdZ
10,000Da 24%, 10,000Da ©]4F 26%¢] 22X & 2 F7I832& ANA 228 F EFZE A
Bt o9} e A Forge(1988)e] B A3 Y GAENAY SA(HAELSEHE ¥
19} o] Exzio] 500Da ¢3¢l HMEAR  H)S AT F de ALE BIHJUCE
F7EAL QEFH HHE Falo YRR E, 1993). o] F(2000)0] B 13 upst Zo)
AAZ gobn & Boe EFHAAUYL ey FAF] & FALE L&A Y GOMSE
Fig. 29} (oA BE nupe} go] @4oUxa] B4 A7 nEAQA FA4de] ARAAZ A
2 A TIOE2 Mg 9e A4S B4k FHAUD st & AEAME 479 4
3,000~10,000Da 5%, Hx}2 10,000Da ©o]4 5% TAIZS} EFHE ARE U

2 43 #ag v Ex¥ 500Da o3



YA T FEAT ASAY A K714 AEH 2AF BT W3

MW<E0

MWS10000 1%

S00<MW<1000
14%

1000<M W00
24% 2%

(a) Before treatment

M.W<500
M.W>10000, 7%

0% 500<M.W<1000

12%

1000<M. W<3000
10%

3000<M.W<10000
41%

(b) After activated sludge process

3000<M.W<10000

MW>10000

MW<500
3%

(c) After TiO; treatment

Fig. 2. Molecular weight distribution of pig
wastewater before and after treatment.
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