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The reference value for "organic matter (Total Organic
Carbon (TOC))" in tap water is 3 mg/L according to the
Water Quality Standards specified in Japan's Water
Supply Act. Thus, the lower limit of quantitation of the
TOC analyzer used for this measurement must be
0.3 mg/L, that is, 1/10 the reference value. Here, we
introduce examples of measurement at 0.3 mg/L, that
is, 1/10 the concentration specified in the standards,
using the Shimadzu TOC-Lcew with the regular catalyst
and the high sensitivity catalyst.

TOC Measurement at 0.3 mg/L Using Regular Catalyst

The results of measurement of a potassium hydrogen
phthalate aqueous solution prepared to contain a
concentration of 0.25 mgC/L (carbon concentration of
0.25 mg/L) using the regular catalyst are shown in
Fig. 1 and Table 1.

The instrument was calibrated with an aqueous
solution of potassium hydrogen phthalate at 5 points
(0, 0.3, 1, 2, and 3 mgC/L), and a calibration curve was
generated. The calibration curve was corrected to
eliminate the influence of carbon in the purified water
used to prepare the standard solutions by shifting it to
pass through the origin.

Due to the inclusion of impurities equivalent to
approximately 0.03 mgC/L of TOC in the purified water
used to prepare the sample, a measurement value of
about 0.28 mgC/L was obtained for the 0.25 mgC/L
potassium hydrogen phthalate aqueous solution.
However, as the coefficient of variation (CV) value is
within the permissible 10 %, it is clear that quantitation
at the level of 0.3 mgC/L has been achieved.

Measurement Conditions

Instrument : Shimadzu TOC-Lcen Total Organic
Analyzer

Catalyst : Regular catalyst

Injection volume - 150 pL

Measurement item : TOC (TOC using acidification
and sparging)

: 5-point calibration curve using
0, 0.3, 1, 2, 3 mgC/L potassium
hydrogen phthalate aqueous
solutions

Sample : 0.25 mgC/L potassium hydrogen

phthalate aqueous solution
(data) 0.25 mgC/L Potassium
Hydrogen Phthalate Aqueous
Solution

Calibration curve

Total Organic Carbon Analysis

Quantitation Limit Data for Tap Water Using TOC-Lcpn
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Fig. 1 Measurement Data for 0.3 mg/L TOC (using regular catalyst)

Table 1 Measurement Data for 0.3 mg/L TOC (using regular catalyst)

TOC Value  |Coefficient of

Sample Name [mgC/L] Variation CV (%)

0.25 mgC/L Potassium Hydrogen

Phthalate Aqueous Solution (1) 0.287 241

0.25 mgC/L Potassium Hydrogen

Phthalate Aqueous Solution (2™) 0.289 436
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TOC Measurement at 0.3 mg/L Using High Sensitivity
Catalyst -
Next, we measured a potassium hydrogen phthalate
aqueous solution prepared to contain a concentration o
of 0.25 mgC/L (carbon concentration of 0.25 mg/L), g 2
this time using high sensitivity catalyst. The results are w0
shown in Fig. 2 and Table 2. When using the high : : :
sensitivity catalyst, measurement was conducted using e ' E; s a3
an injection volume of 1000 pL. s
Due to the inclusion of impurities equivalent to e —_—
approximately 0.03 mgC/L of TOC in the purified water ;e ot
used to prepare the sample, a measurement value of noom
about 0.28 mgC/L was obtained for the 0.25 mgC/L =
potassium hydrogen phthalate aqueous solution. S O O N
However, as the coefficient of variation (CV) value is 14— I ; I ;
within 1.5 %, it is clear that quantitation has been ER S S
achieved at the level of 0.3 mgC/L with good accuracy. % 7 j - '
24N LA
Measurement Conditions = L "
Instrument : Shimadzu TOC-Lery Total Organic " : T‘:HE[min. " 2
Analyzer '
Catalyst : High sensitivity catalyst Inj. Mo | Ares | Gone. Result GV Gonc.
Injection volume : 1000 pL T 21681 02792  NPOCDZ718me/L 0.78
Measurement item  : TOC (TOC using acidification £ gLl 02
and sparging) 49130 0o7ed
Calibration curve : 5-point calibration curve using 5. 2136 02780
0, 0.3, 1, 2, 3 mgC/L potassium T
hydrogen phthalate aqueous
solutions =
Sample : 0.25 mgC/L potassium hydrogen s
phthalate aqueous solution =
(data) 0.25 mgC/L Potassium
Hydrogen Phthalate Aqueous =
Solution
= Time[min] b
Table 2 Measurement Data for 0.3 mg/L TOC (using high sensitivity Inj. Mo.| Area | Conc. Result GV Gonc|
catalyst) 1] 2153 02782 | NPOC 27 48me L 1.30
_ pr MR- Lot
R IEEAT
0.25 mgC/L Potassium Hydrogen 0278 078 5. 2148 02775
Phthalate Aqueou§ Solution (1%) 0.25 mgC/L Potassium Hydrogen Phthalate Aqueous Solution
0.25 mgC/L Potassium Hydrogen 0275 130

Phthalate Aqueous Solution (2")

Fig. 2 Measurement Data for 0.3 mg/L TOC (using high sensitivity
catalyst)
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