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In this study, we investigated analytical procedures for obtaining accurate and reliable total organic carbon
(TOC) measurements in particle-containing water samples. Most TOC values obtained at several laboratories
for cellulose particle-containing samples (20~100 um, 10~100 mg-C/L) did not meet the quality control cri-
teria (i.e., 80%). Therefore, in this study, the influence of suspended particles (particle size, and concentration)
on TOC analytical procedures (sample injection, purging time, washing, dilution etc.) and TOC measurements
(accuracy and precision) was evaluated specifically for cellulose particle-containing water samples, and various
other environmental samples (soil, road sediment, sewage sludge). Results of the washing experiment showed
that about twice the washing volume was required, compared with that required in conventional TOC analysis
for dissolved samples, for the removal of residual particles in the apparatus after the measurement. Also, a nor-
mal injection method was preferred for sample injection and an appropriate sample preparation method (with-
out dilution) and proper concentration ranges (10~100 mg-C/L) are suggested based on the results of our study.
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Table 1. TOC accuracy (%) of the cellulose suspension samples measured in different laboratories.

Oxidation Measurement

TOC accuracy (%)

Laboratory Instrument® method method Stirring 2 5 10 %0 100
L A, HTC? NPOC! o] 86.1+12.7 83.1+11.6 73.4+3.0 789+45 69.4+1.1
A, HTC! NPOC! o] 643+18.0 99.0+1.9 88.7+20 885+13 834+29
A, UVP® NPOC! 0 10.5 24 0.3 -e -e
L,° A, HTCY NPOC! 0 79.0 62.6 62.8 -¢ -¢
L,° A, HTC? NPOC! o] -t -8 40.7 -8 22.6
Lp A, HTC! NPOC! 0 -8 -8 15.2 35.3 -8
L A, HTC? NPOC! X -¢ -8 6.4 6.9 -8
L As HTCY NPOC! X -8 -8 14.3 42 -8
L A, HTC! NPOC! X 35 22 1.4 - -

%this laboratory

“the laboratories of other institutes

°TOC analyzers of different brands and models
dhigh temperature combustion oxidation method
“UV-persulfate wet oxidation method
‘non-purgeable organic carbon measurement
#not measured
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Fig. 1. Changes in accuracy (%) of the repeated TOC
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Fig. 2. Residual TOC concentrations after measurement (cellulose, 100 mg-C/L) with respect to (a) washing volume and (b)

RSD (%) values, depending on the washing solution.
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Table 2. Summary of the proposed standard procedure for TOC analysis of particle-containing samples.

Korean standard method
(ES 04311.1¢)

Method proposed in this study

Cellulose
concentration Fixed to 100 mg-C/L

(mg-C/L)

Sample  Prepare by diluting 1,000 mg-C/L stock solution into
preparation 100 mg-C/L with distilled water

Washing

volume No guidance

(ml)

.S:am;.)le No guidance

njection

Purging If an auto-sampler is used,

(or stirring)

samples shall be stirred during analysis

Can be used within
the range of 10~100 mg-C/L

Directly prepare 100 mg-C/L cellulose-particle
containing samples without dilution
After each measurement, wash thoroughly with
deionized water using more than 160 times the sample
volume injected

Use normal injection (Zy) mode

The purging (or stirring) time in the sample injection
tube is matched with the measurement time in the
combustion tube.
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