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ABSTRACT

Laboratory methods commonly used today are biochemical oxygen demand. chemical oxygen de-

mand, and total organic carbon. Establishment of constant relationships among the various measures

of organic content depends primarily on the nature of the wastewater and its source. Of all the mea-

sures, the most difficult to correlate to the others is the BODjs test, because of the problems associ-

ated with biological tests.

The results were summarized as follwos,

1. For typical municipal wastes, however, the SBODs/ SCOD,, ratio varies from 0.14 to 0.34(mean
0.21), SBOD5/ STOC ratio varies from 0.35 to 1.19(mean 0.69)

2. Correlation analysis between the SBODs and SCOD,, gave good correlation coefficient T = 0.903
and the equation Y = 3.756X + 16,221 was obtained.

3. The correlation between the SBOD5 and STOC was well presented with equation :
Y = 1,070X + 7,637, and also correlation coefficient I = 0.821

4. The correlation between the SCOD,., and STOC was well presented with equation . Y = 0.256X
+5.513 and also correlation coefficient r = 0.816.

5. Because of the rapidity with which the TOC test can be conducted, it is anticipéted that more use

will be made of these tests in the future.
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H.0
A C2H67_’ C2H50H CH3COOH
:zLOg 02
—7——' 2C0, + 2H2: 0
20,
O Ethane

C2H6 + 35 Oz - 2C02 + 3Hgo
COD =3.73 mg 02/ mg C.Hg

Table 1. Analysis method»? .

Analysis [tem Method
BOD Dilution Method
COD,, Titrimetry(K,Cr,0O,)
COD,,, Titrimetry (KM,O,)
TOC TOC Analyser

TOC =08 mg C/mg C-Hg
. COD/TOC = 4663
O Alcohol
C,H;0H + 30, — 2C0O, + 3H:0
COD = 2.09 mg O»/mg C.H;O0H
TOC = 0.522 mg C/mg C,H;0H
. COD/TOC = 4.003
O Acetic Acid
CH;COOH + 20, — 2C0O; + 2H,0
COD = 1.07 mg O»/ mg CH; COOH
TOC =04 mg C/mg CH,COOH
. COD/TOC = 2,675
E£8 Glucose®} Glutamic acid®} EEFHE &
A 3td Stoichiometric Consideration$ 43 X H
A Glucose
CsHy20¢ + 60, ~ 6C0O, + 6H-0

A Glutamic Acid
2C;HoO4N + 90, — 10C0O-» + 6H,0 + 2NH;

L@ e AE EUE olEXNE A4s BE
Glucose and Glutamic acid 200mg/! &8 %<2
7%+ ThOD7} 306.8mg /!, ThOC¥ 121.2mg/!
2 Jeggoed, 400mg/!{ EEEAY A ¥ =
ThOD7} 613.6mg /I, ThOCE 242.4mg/!2 ‘}E}
ot

TF bR BE&d02 AA BOD; COD.,.
TOCHE L 3§ AAE Table 20 Yepd wiel 2
o] o] &A% A7} A A JEtwith

gl WzkA RESAe] HdPFAAAR
COD/TOC ratio® 73E™ 2.61—2.9302 o]&
219 2,39~2.677 & =tol7t glv Ao g dElW
o}
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=AEH5 e S4el wet BOD$ COD TOCE
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A@A o] HBete HE 7H53ith. BOD7F &%
A hgojgte EAlHol ey Table 3~500
Ehd vhgh o] o]F FEZL Mz YdFT BAE
frA8kal drh,

$-4 Soluble? Total® ratin® AT EY
BODs7} 0.39~0.97 (B 0.63)
COD.°] 0.44~0.94 (H ¥ 0.68)
CODy, 0l 0.50~0.97 (33 0.84)
TOC7} 0.31~0.95 (B4 0.72)
2 veusd. 9714 COD.° CODy, Bt 3F
ratio7t ¥ & & K,Cro0,% KM,0,8 Atsig o)
zto] MFo g Atg g,

£ Total® SolubleE FE3le 2+ 3= 79

HZ ratioE HmH BW, TotaldAde
BOD;/COD., =0.24. BOD;/TOC =0.76.
COD./ TOC = 3.352 Solubleo} A9 & ratio
BOD;/ COD,, = 0.21. BOD;/ TOC = 0.69, COD,.,.
TOC = 3.313% W %=&A Vet

ol tolA f71R1zbe] FEBAE ZAE B
71 13k trol ddol #Y# Solubled] 48 A
& EdZ 4UHAE 246 2ot

o] At Fig. 1~3°14] vbebd vls} #e] SBOD,
& SCOD., & 3AHHY Y =3.756X + 16.221.
r=20.903. SBOD; & STOC+= A A
Y = 1.070X + 7.637. r =0.821. SCOD,, & STQC
= A AA Y=0256X +5513. r=081622

Table 2. Comparison of BODs COD and TOC in Standard solution.

Analysis [tem BOD COD,, TOC
Stam 5 day 20 day ThOD Analysis Th OC Anaiysis
Glucose + Glutamic acid 210.6  306.0 306.8  31L1 121. 2 118.0
200 mg /I
Glucose + Glutamic acid .
00mafi 397.8  602.0 613.6  605.0 242. 4 230. 0
Glutamic acid
150ma/ 500md 182.5 - 293.6  300.0 122.4 115.0
Glucose 171.5 - 3200 320.3  120.0 124.0
150mg/ 500m?
SBOD SBOD
50 ' hd 50 b
mg/y| Y=3.T%X+16 221 ME/L| v 1.070X + 7. 637
r=0903 r =0, 821
-~
¢
0 S$CoD,, STOC
200mg/} 100 mg//
Fig. 1. The correlation between SBOD; and Fig.2. The correlation between SBOD; and

SCODcr.
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Table 3. Comparison of organic factors in to tal and soluble municipal waste.

Item BOD cop,, COD,,, TOC
Sample
No, Total Soluble Total Soluble Total Soluble Total Soluble

1 15. 8 1.1 53.1 50.0 20. 4 18. 0 22.8 20.9

2 16.5 9.1 71.8 40. 6 25.8 22.0 23.2 21.8

3 16. 5 '10. 2 62.5 43. 8 21.0 19. 4 26.0 23.8

4 25. 4 13.2 119.0 62.5 26. 9 16. 7 33.5 25. 9

5 20.7 10. 2 93.8 64. 1 3.7 28.0 34.5 7.0

6 14.8 1.1 68.0 43.2 27.6 24. 2 29.5 16 0

7 12.5 7.9 54.0 4.1 4.9 24.2 25.0 22.2

8 14.3 8.1 76.0 43.17 21.17 20. 6 24.17 15. 0

9 14.7 6.3 71.0 43.2 21. 4 18.0 25.0 17.8
10 2.0 8.1 80.0 56. 3 25. 6 21.2 26.2 23.2
1 A 3 13.1 120, ¢ 52.6 25.2 21.6 26.0 23.0
12 22.2 11. 2 96. 0 49.5 21. 7 21.0 4.0 23.0
13 23.6 12. 3 110. 0 51.1 22.9 21.0 44.0 14.0
14 17.5 9.0 54.0 39.5 20. 4 19. 4 13.5 8.3
15 16. 8 8.7 78.0 4.0 21.2 19.4 18. 5 7.3
16 16. 8 9.0 74.0 39.5 23.5 20.2 19.5 12.5
17 14.9 10. 0 60.0 50. 0 18.8 12. 8 24.8 10.5
18 25.0 9.7 134.0 70. 0 30.8 24.8 17.0 10.0
19 4.5 25. 7 108. 0 83.8 30.8 24.8 41.0 30.5
20 4.9 2.4 176.0 115. 8 64.7 32.4 71.0 67.5
21 34.0 28. 6 162.5 150.0 3.5 28.8 105.0¢ 32.5
22 27.3 21.8 135.0 112, 5 26. 8 26.0 54.0 26.5
23 29.0 22.6 87.5 80. 0 26. 8 22.4 325 26.0
24 35.3 28. 3 198. 1 146. 3 33.6 271.17 50. 0 40.5
25 3.5 32.17 222. 2 166. 7 40.8 31.3 74.0 65.0
26 42.2 26.2 218.5 151. 9 35.6 29.7 52.5 45.0
21 36. 3 28.2 229.6 138.9 35.17 28.5 55.0 38.5
28 26.3 22.5 120. 4 1111 26.8 20. 2 40.0 30.5
29 50. 6 33.17 235. 2 172.2 35.0 2.1 61.0 42.5
30 52. 0 37.3 222.2 185, 2 36.5 2.1 58. 0 44.0
3 - 425 33.0 146. 7 106. 7 35.0 26.9 42.0 34.0
32 50. 4 48 8 173.3 142.2 . 8 33.7 53.0 44.0

Range 125~ 6.3~ 53.1~  39.5~  18.8 ~ 128~ 185~ 1.3~
52.0 48.8 235. 2 185. 2 64, 7 33.17 105.0 60.5 ~
Mean 21.57 18. 54 121. 89 85. 86 29.0 23. 94 38. 96 27. 48
A28 5L 48] Bod F2 U g€k ool ulal TOC teste vlel Mgz A

ol ¢ AYAANE ¥ Wl BOD test€ ¥=7t 2 &, AAA APz v dFNAA,
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Table 4, Soluble/Total ratio of Organic factors

item .

Sample BOD Cop,, COD,, TOC
No, \
1 0. 49 6. 94 0. 93 0. 92
2 0. 55 0.57 0. 85 0. 34
3 0. 62 0. 170 0.92 0. 92
4 0.52 0.53 0. 62 0. 77
5 0. 49 0. 68 0. 88 0. 49
6 0.52 0.74 0.8 0. 54
7 0. 63 0. 83 0. 97 0. 89
8 0.57 0.58 0. 95 0. 61
9 0. 43 0. 61 0.84 0.7
10 0. 41 0. 70 0. 83 0. 89
11 0.54 0. 44 0. 86 0. 88
12 0. 50 0. 52 0. 97 0. 93
13 0.52 0. 46 0. 92 0. 32
14 0.51 0.73 0. 95 0. 61
15 0. 52 0.51 0. 92 0. 39
16 0. 54 0.53 0. 86 0. 64
17 0. 67 0.83 0. 68 0. 42
18 0. 39 0.52 0. 81 0. 74
19 0. 62 0. 78 0. 81 0. 74
20 0. 72 0. 66 0. 50 0. 95
21 0.84 0. 92 0. 91 0. 31
22 0.8 0. 83 0. 97 0.49
23 0.78 0. 91 0. 84 0. 80
24 0. 80 0. 74 0. 82 0. 81
25 0. 87 0. 75 0. 77 0. 88
26 0.62 0. 70 0. 83 0. 86
27 0.78 0. 60 0. 80 0. 70
28 0. 86 0. 92 0. 75 0.76
29 0.67 0.73 0. 80 0.70
30 0.72 0. 83 0. 88 0. 76
3 0.78 0.73 0. 77 0. 81
32 0. 97 0. 82 0. 92 0. 83
Range 0.39~ 0.4~ 050~ 031~
0. 97 0. 94 0. 97 0. 95
Mean 0. 63 0. 70 0. 84 0. 72
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Table 5. Correlation ratio of organic factors in total and soluble municipal waste.

Total Soluble
Sample BOD BOD COD, By BOD COD,_
No, coc,, Toc _—%oc  _~Eon, %@ —%oc
1 0. 30 0. 69 2.33 J. 15 J. 37 2.39
2 0.23 . 0. 71 3.09 0.22 0. 42 1.86
3 0. 26 0. 63 2. 40 0.23 0. 43 1. 84
4 0.21 0. 76 3.55 0. 21 0.51 2. 41
5 0.22 0. 60 2.72 0. 16 0. 60 3.7
6 0. 26 0. 50 1. 97 0. 18 0. 48 2.70
1 0.23 0. 50 2.16 0.18 0. 36 2.01
8 0.19 0. 58 3.08 0.19 0. 54 2.9
9 0.21 0. 59 2. 84 0.15 0. 35 2.43
10 0.25 0. 76 3.05 0.14 0. 35 2. 43
11 0.20 " 0.93 4. 62 0.25 0. 57 2.29
12 0.23 0. 93 4.0 0. 23 0. 49 2.15
13 021 0. 54 2. 50 0.24 0. 88 3.65
14 0. 32 1. 30 4.0 0.23 1.08 4.76
15 0. 22 0. 91 4. 22 0. 22 1.19 5.48
16 0. 23 -0. 86 3.179 0.23 0, 72 3.16
17 0. 25 0. 60 2. 42 0. 20 0. 95 4.76
18 0.19 1. 47 7. 88 0.14 0. 97 7.0
19 0. 38 1.01 2.63 0. 31 0.84 2.75
20 0. 26 0.63 2. 48 0.28 0. 48 1.72
21 0.21 0. 32 1.55 0.19 0.88 4.62
22 0.20 0.51 4. 25 0.19 0. 82 4. 25
23 0. 33 0. 89 2. 69 0. 28 0. 87 3.08
24 0.18 0.7 3.9 0.19 0.70 3. 61
25 0. 17 0.51 3.00 0.20 0. 50 2. 56
26 0. 19 0. 80 4. 16 0. 17 0.58 3.38
27 0.16 0.66 4.17 0.20 0.73 3. 61
28 0.22 0. 66 3.01 0. 20 0.74 3.64
29 0. 22 0. 83 4.01 0. 20 0.79 4.05
30 0.23 0. 90 3.83 0. 20 0. 85 4,21
31 0.29 1.01 3.49 0.31 0. 97 3.14
32 0. 29 0.9 3. 27 0.34 111 3.23
0.16 ~ 0.32 ~ 1.97 ~ 0.14 ~ 0.35~ .72 ~
Range 0.38 1.47 7.88 0. 34 1.19 7.0
Mean 0. 24 0. 76 3.35 0.21 0. 69 3.31
17th ed., American Public Health Association, biology for Environmental Scientist and En-
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