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Analysis Method of Fullerene(Cgy) in Water Using High-Performance
Liquid Chromatography

Je-heon Jang*, Jeong-hee Kim, and Jae-hee Lee

Water Analysis & Research Center, Korea Water Resources Corporation
560 Sntanjin-Ro, Daedeok-Gu, Dagjon, Republic of Korea

The fullerene (Cg,) is a material which is found in various aress; aerospace, environment, insulation batting
material, lubricant, superconducting, macromolecular and catalyst. Analytical methods for samples with high
concentration have been reported. In this article, analytical method using HPLC/DAD after liquid-liquid extrac-
tion is developed for the measurement of trace-level fullerene (Cq) in water. The coefficient of determination
(r?) was 0.9999 for the calibration curve in the range of 0.1 ug/L to 5.0 pg/L Method detection limit (MDL)
and practical quantitation limit (PQL) was determined with replicate analysis of 0.2 ug/L spiking level were
0.028 pg/L and 0.141 pg/L, respectively. The recoveries for matrix spike sample were ranged 79 to 82% at

the 0.1 ug/L and 0.2 pg/L spiked levels.
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Table 1. Physical and chemical properties of Fullerene (Cg)

Name Fullerene(Cy)
CAS Registry Number 99685-96-8
Synonyms BuckminsterFullerene(Cgy,), Fullerene(Cg,)
Structure

Molecular formula

Solubility in toluene Molecular weight
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3,200 mg/L 720.66
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Fig. 1. Chemical structures of Fullerene.
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Table 2. Operating conditions for the analysis of
Fullerene(Cyy) in water by HPLC/DAD
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Fig. 2. Typical chromatogram of Fullerene(Cy). (a) Blank, (b) Spiked sample in water.
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Fig. 3. 3D spectrum of Fullerene(Cg,) chromatogram.

Fullerene_direct curve

60

y = 11074x - 04584 D
(a) R = 09999

Area

0 1 2 3 4 5
Amount (ug/L)

Fullerene_LLE curve

70

y = 01251x - 01673 D
RZ=1

Area

0 100 200 300 400 500
Amount (ug/L)

Fig. 4. Standard calibration curve of Fullerene(C60). (a) Direct curve, (b) LLE curve.

Table 3. Equation and determination coefficients(r?) for
the calibration of Fullerene(Cg)

Determination
Coefficient(r?)

1.0000

Analyte Equation

Fullerene(Cq)) Y = 0.1251 X - 0.1673

@ 803%)9] 3FES IS & UATh X3 Table

5014 H= uie} zro] HEFAeL A= 2t
0.028 ug/L3+ 0.141 ug/Lol R} 2™, signal to noise
ratios 6.1:10]0t}

Table 4. Accuracy, Precision and Recovery ratio of Fullerene(Cg)

Retention

Time (min) STD DEV

Analyte

Accuracy(%)

Precision(%) RSD(%) Recovery(%)

Fullerene(Cg) 7.33 0.0094

101.9 4.6

4.6056 79~82
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Table 5. Detection limit of Fullerene(Cg,)

45942 Fullerene(Cyy) ¥4 221

Fortification Method Detection  Practical Quantitation .
Analyte (ug/L) Limit(ug/L) Limit(ug/L) S/N Ratio
Fullerene(Cg) 0.200 0.028 0.141 6.1:1

* MDL : SD*t = SD * 3.14, (n=6, 1-a=0.99), PQL : MDL * 5
(Ref : Standard methods 20th edition, 1030C Method detection level)

SD : Standard Deviation
MDL : Method Detection Limit,
PQL : Practical Quantitaion Limit
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Table 6. Results of typical water system

Basin

Han River(11 sites)
Nakdong River(17 sites)
Kum-Seomjin River(16 sites)

Fullerene(Cy)
Not Detected

Not Detected
Not Detected
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