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In analysis of total organic carborn (TOC), efficiency of organic oxidation is critical. There are two most
well-known methods to oxidize TOC in the analysis. They are the thermo-oxidation method, and the UV-per-
sulfate oxidation. In the thermo-oxidation method, organics in water samples is thermally oxidized to CO,
which is sequentially analyzed. In the UV-persulfate oxidation, organic material in water samplesis photo-oxi-
dized in the presence of persulfate. In this study, oxidation efficiencies of these two different methods for TOC
quantification were compared by applying them to a number of water samples; some of them contained easily
degradable organic carbon and some of them did hardly-degradable organic carbons. As a result, the TOC val-
ues quantified by the UV-persulfate method were about 10-20% smaller than those quantified by the thermo-
oxidation method. When the water samples with large amount of organics were analyzed for TOC, the dif-
ference became larger.
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Table 1. Total Organic Carbon analyzers used in this study

TOC-Vipy TOC-Vyp
Measurement method 680°C combustion catalytic oxidation Wet Oxidation
Detecter NDIR method
Measured items NPOC, TC, IC, TOC(TC-IC)
Measurement range TC 0~25,000 mg/L, IC 0~30,000 mg/. TC 0~3,500 mg/L, IC 0~3,500 mg/L
Detection Limit 4 ug/L 0.5 ug/L
Measuring time Approx. 3 min Approx. 4 min
Sample injection volume 10~2000 uL 350~20400 uL
IC pre-treatment Automatic internal acidification and sparging

Automatic dilution

Dilution factor 2 to 50

Carrier gas High purity air High purity nitrogen
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Table 2. Comparison of TOC values measured by thermo-
oxidation and UV-persulfate methods

o TOC (mg/L)
S ) Dilution —
ample factor UV- Thermo-oxidation
Persulfate (680°C)
5,000 9.10 10.01
Milk 2,500 18.35 20.33
1,000 48.99 56.41
. 1 mg/L 1.02 1.01
Haucrirgc 10 mg/L 9.73 10.07
50 mg/L 45.48 50.53
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Fig. 1. Comparison TOC measuring time.
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Table 3. TOCs of different beverages measured by thermo-oxidation method and UV-persulfate
Measuring TOC (m, TOC (mg/L)
Drink Dilution factor £ (mg/L) (gL Rate
HTC UV-S HTC UV-S %
Corn tea 100 16.51 14.99 1,651 1,499 91
Fiber 5,000 11.56 10.68 57,801 53,392 92
Vitamin 5,000 10.10 8.88 50,500 44,401 88
Maesilcha 10,000 6.12 5.27 61,166 52,658 86
Can coffee 1,000 39.77 37.59 39,774 37,593 95
Orange juice 2,000 31.09 28.35 62,187 56,691 91
Yoghurt 2,000 34.54 32.43 69,078 64,851 94
Milk 2,500 23.54 21.19 58,862 52,974 90
Coffee cream 2,500 51.24 24.55 128,107 61,385 48
HTC : thermo-oxidation(680°C), UV-S : UV-Persulfate
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Table 4. TOCs of effluents measured by thermo-oxidation method and UV-persulfate

Sample Range TOC (mg/) Efﬁciencye(%).
(mg/L) UV-Persulfate ~ Thermo-oxidation (UV-S/thermo-oxid.)
Sample 1 5.00 4.79 104.5
Sample 2 1.96 2.21 83.6
Sample 3 0~10 5.67 9.02 62.9
Waste-water Sample 4 4.09 4.67 87.5
Sample 5 591 6.24 94.7
Sample 6 24.41 26.49 92.1
Sample 7 0~100 16.16 1531 105.5
Sewage-water Sample 1 11.60 12.59 92.1

n=2



176 s - AIEE - o] - AR - A

A TOCE mlwe] BH, waFds Aspas 7) HPAE9| B, 20074 & EAEERE 2007.
Fow F&AYY MRS 6S 921%, RS 7S R, A, oA, o, HEs, HAE, oA,
o wppa=o) = Ly HAIE of . 1317
1055%§_ L]—E]—‘;%L_Q_U%, B_H:zial;g_ HJ%ZHE 921%i ?77—7/ ?77‘7/5’]' E_{%H ‘F’y 2005 %%%o
S LN
et 253, 7o}, 2890, A, 45, olFE, 1%

)
= AXEG o133 FAFAYIR LA WR

T 7IEo =2, 2006.

S
Y
r

SHFY HE F FH79AS 24T glo] MF o], FERVEHCAME] £71EAE-TOC] Z1EA ]
14 AP sl UVopersulfate APy 2% o237 Zslo]-, MR, 20079 9452007.
oz 7+ Az Uehfo} sl B AToME= ol oX7], ARy, FHLUEYAIS] #E 3, D
. . - 7 20074 1093, 2007.
ApoR S4ste] o AAE vasisith 1 A3 wEr 2002
S ofefoll aofsiitt. R, FELFSGAF YR, 2008.

Bureau of Laboratories Environmental Assessment sec-
tion, New and Alternatice Analytical Laboratory meth-

o=
Humic acid’} 58 A2sh S48 548 Az o
= 5 o o= FAE o ’ ’ _
TOCE 543 24, S 4% AR89 7S, UV- MWQI Summary and Findings from Data Collected
persulfate AFsPdHo] F 10% A= W AaE U August 1998 through September 2001, Method for
Wl Humic acid® X &3 A2 ALE UV- Converting TOC by Combustion to TOC by Oxidation
persulfate AFsPH o] Yl A5t} £3), BAIA7 C. Rostad and C. Hwang, New analytical techniques for dis-

AR bl
oﬂ 9)\0_1}\1 Eli%?i_/l\_ ﬂ_i}_ﬁo]_tg% oa];gé_]_ z'\ﬁ_’z_‘oq }\]7]_(01: solved organic mate?’, 2002.
I

~ o ! Deutsche Institut fur Normung, Guidelines for the deter-
Soye 278 UV-persulfate ATshds 2 Ao 20 mination of total organic carbon(TOC) and dissolved
L AIEF 62)s 278kl organic carbon(DOC) in water, 1997.

2. Aukzlol {71 EAS 73 2559 7%, A8} Brian Wallace, Mike Purcell, Joe Furlong, Total organic
Hlo] wet thh 2 FfolE JehYh dukklo g carbon analysis as a precursor to disinfection by prod-
UV-persulfate 28] aelsishirt oF 10%3 e ¢

J— = = erations, The Royal Society o emistry .
= W SAsT Sel, 2o s 7€ ) Edward Todd Urbansky, Total organic carbon analyzers as
¥ Ade] B 2 F% Aozt 20 = ekt tools for measuring carbonaceous matter in natural
? 2 e waters, 2000.

o] 99
S wz g= XNET 2 UV-  EPA Method, Total organic carbon in water, 1999.
s 3 e

persulfate AP o] wiZA A Akl o] B EPA, Determination of total organic carbon and specfic UV
B Az Ui o)t sexE 2L E6A absorbance at 254nm in source water and drinking
Rl | = AT - o= o

water, 2003.
HA Belse frlEase] wE BalHw, 47 A o

GE homepage, http://www.geinstruments.com, Sievers
A v THEEN "ol 7] WEo® ddE manual
4, B A743E 5841, UV-persulfate 28 Standard Method, Total organic carbon(TOC) 5310, 2004.
875 Fy)l e A5 i) AdHos 24s) Shimadizu homepage, TOV-V manual
Y, §7152S 9] Ak 4 YuE 2HE A The Arneric.an Socier of Limnology and OceanograPhy
74 ABAE TaE) = & = 2l Aast Qompcmson of hzgh-temperqtme m‘zd persulfate {)xzda-
g Ao » tion methods for determination of dissolved organic car-
ojo g+ Zlo g JtET), bon in freshwaters, 1992.

i
I rlo

The American Society of Limnology and Oceanography,
=_TI__E_%-I Re-evaluation of high temperature combustion and
chemical oxidation measurements of dissolved organic

AR, oleA, Awd, A olus, AL, Sarp carbon in seawater, 1993.
A=)

Sarper, A7R1. sl 88 fUiekk



