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Determination of On-line TOC Monitoring in
Water Quality Monitoring System
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Methods of Total Organic Carbon (TOC) are Combustion, UV-persulfate, Wet Digestion and others. Com-
bustion and UV-persulfate Digestion are most commonly used. In this study, Combustion compared with UV-
persulfate suitable for river and lake in the country. Especially, Influence and Decomposition rate of POC dif-
ference compared. Samples for this study were collected from river water. Particulate Organic Carbon (POC)
is important factor in TOC. so we river sample analyzed TOC and POC. we found that POC make up 37%
of TOC and a strong correlation coefficient. Result of combustion TOC is more sensitive and higher then UV-
persulfate digestion in period of rain because of high solvableness about POC. Combustion method is better
then UV-persulfate method for On-line TOC. And It’s needed homogenization

Key words : TOC, POC, NPOC, Homogenization, UV-persulfate, Wet Digestion
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Table 1. The comparison of organic material examination method
COD TOC Method
Item BOD - —
CODy, COD, Combustion UV-Digestion
Measurement  Approximately Approximately Approximately Approximately Approximately
Time 5 day 1 hour 2.5 hour 4 minute 15 minute
Very effective Low oxidation rate for Th}s mEﬁ.IOd. is capable of About 100% Weakly oxidation rate for
.. s . high oxidation rate, but . . . particulate substance
Characteristics method for  sample within organic . Oxidation rate for . . .
... low oxidation rate for This method is suitable
of measurement growth condition substance . most of sample
. . aromatic compounds and .\ for ppb level sample
of microorganism (56%) . conditions
pyridine based samples measurements.
Nutrlents., PotaSS.mm .persulfate, Potassium dlchrO?nate?, 2 N hydrochloric Sodium persulfate,
Reagents Phosphoric Sulfuric acid, Sodium concentrated sulfuric acid, acid Phosphoric acid ete
acid etc. hydroxide etc. Phenanthroline etc. P :
Consumable
amounts of - Several tens /times Several tens /times Several tens /times Several /times
Reagents
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Table 2. The Comparison of standards method
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Method Oxidation Method
EPA Method 9060 Catalytic Combustion or Wet Digestion Method
EN 1484 Combustion Method or UV-Persulfate Digestion method
ASTM 5310 Combustion Method(B), UV-Persulfate Digestion method(C), Wet Digestion Method(D)

JIS K0400-22-10

Combustion Method or UV-Persulfate Digestion method
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Table 3. The comparison of combustion method vs. UV-digestion method

Performance

Combustion method

UV-Digestion Method

L - High oxidation rate
Oxidation rates 81 ox

- Organic substance is almost oxidized

- Low oxidation rate
- Restrictively method for Particulates, caffeine
and sea water etc.

Limits of detection - Approximately 4 ppb

- Approximately 10 ppb

- TC, IC, TOC and NPOC measurement without - Essentially pretreatment precess and reagents

Sample Pretreatment pretreatment.

- Volatiles loss is very low

use
- Volatiles is capable of lacking

Measurement Time - within 5 minute

- 15 minute

- Enhanced operation

- Complicated operation procedure

Operation - Use combustion furnace and catalyst - Use oxidation reagents, Acid and UV lamp
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Fig. 1. The Difference of TOC value that not filtered sample and filtered sample
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Table 4. The TOC Effect for Particulate Organic Carbon Table 5. The BOD Effect for Particulate
. articulate :
Sample befo.r N aftgr partlculg te porganic particle before after particulate partlcul'ate .
filtering filtering organic sample o e . . organic  particle
NO. TOC  TOC carbon cgrbon (mg/l) NO. filtering filtering organic carbon 0
ratio (%) TOC TOC  carbon ratio(%)
L2382 159 07 31 12 1 070 020 050 71 12
222 134 090 40 12 2 050 030 020 40 12
3. 25 167 08 34 10 308 030 050 63 10
4 27 167 110 40 11 4 090 030 060 67 11
5 230 158 0.72 31 11 5 130 050  0.80 62 11
6 193 144 0.49 25 11 6 070 030 040 57 11
7 231 136 0.95 41 11 7 060 040 020 33 11
8 238 151 0.88 37 11 3 080 030 0.50 63 11
9 349 200 149 43 46 9 05 030 060 67 46
10 421 223 198 47 46 1o 110020 090 82 46
11 421 225 19 46 3 g g'gg g'gi g'gg gg ﬁ
12 464 253 2.11 45 41 13 080 010 040 %0 6
13218 15 063 29 6 14 050 020 030 60 6
4206 149058 28 6 15 050 030 020 40 5
15 2.21 1.58 0.63 29 5 16 0.70 0.40 0.30 43 8
16 211 161 0.51 24 8 17 820 450 3.70 45 50
17 765 3.71 3.94 52 50 18 110 050  0.60 55 10
18 318 202 1.16 37 21 19 80 120  6.80 85 21
Average Average
36.6 % 64 %
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Fig. 2. The contents of BOD that not filtered sample and filtered sample.
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Fig. 3. The comparison of homogenized sample that mixing and sonication
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A Z f7)ekh 2A7)9) FYste] 24819t Fg. Table 6. The variation of homogenize
3 RS B3 A& =X Ax|9F 2evu+23E} sample agitate a mixer after sonication 1-2)
j{’lﬂ _-(;)—_94 H]ﬂ%xé E—qg L]—E}LH%Q‘ NO. on-line TOC(I) TOC(Z)
A}, adst JHE Filel Akoz 539 ; o - e
Z f7)ekAe] zro] 28uAst #2E 3 HAF - . .
T A7IERe o] EEvhtdst Az A 3 4632 5.060 0.4273
@34‘ 71’% Z_]-Z]\ﬂ-, H]—U—;ﬂ 11:%'% ?:}Z]'/‘g %@%9] &11 4 4.799 5.041 0.2424
s} o] R X AL & & AUATE E, gHoR A 5 5.805 4,530 -1.2757
07 ZA3R] o= AEa BauldolA] Wo] AL 6 4.163 4.823 0.6598
2 e 2evhrdst H2E ANEM A7 B : e e e
R 455 87 )
T IHE F fleke] 2% e 4 F USS
wEE F frldad) i g < = 9 3.970 3.403 05673
B AL Bk AT 5 Ak 10 3.046 4018 0.9724
11 3.612 4.740 1.1282
4.3. & SJ|Elx XFSoiEMUH| 2 v DA 12 2.811 4.176 1.3659
% f710A AEAE2A] ARty AR " et Toe e
SRS RS Flsle) ARuSCombustion 2130 2262 01317
Method)=} #}€]5-=2Fsh (UV-persulfate Method)©] 16 2.373 2.791 0.4183
AsAEZH 71718 dFd A7 Axsl] HwA 17 2.072 2.819 0.7472
= AAeelt) Aaishy 34 AAe AFskA] 18 1.759 1.984 0.2256
- oy =y 19 2.094 2.131 0.0368
K Bt T | N B A2E B3 =513 O , A
HTE auAddn TAE Fo SARDSA, A 20 1.991 1.871 01199
SIS 54 AAe d5S 2 o Ass 21 1.944 2.010 0.0658
ZAdnh 9% Aa=s AAA71e K9 g 22 1.913 2.213 0.3007
Hlwsle] Alg5e] & f7]ekA Fi HskE 2Esr
9717 F A2 AGBAY, MA9)S dY 25 AGoziH &7 Hees JMR7IEde] JFel
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733 Foll T ¥zt S-S ERIF AT Wel 34 AE vaste] Yepodth datshy o
40 mm °)/de] 7FeolME 2~3Y ol F f71et SAHAIE 2.0~6.0mgl Alele] T WHIlE YeEX
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Fig. 4. The variation of TOC and rainfall
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Fig. 5. The variation of combustion method and UV-digestion method
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