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Install. Opt|on

Column

ChroZen HPLC Quaternary Gradient Pump with Vacuum degasser 9421011020
ChroZen HPLC Autosampler 5421011020
ChroZen HPLC Column Oven 3421011020
ChroZen HPLC PDA Detector 7421011020
HPLC Performance Kit 1601011890
YL-Clarity software for single instrument of YCM HPLC 5301011000
PDA module of YL-Clarity 5301011070
Autosampler control of YL-Clarity 5301011040
C18 (4.6 mm x 250 mm,5 um) -

ChroZen HPLC
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Formulas and Physical Properties of Furanic Compounds

Compound
5-Hydroxymethyl-2-furaldehyde
Furfuryl alcohol
2-Furaldehyde
2-Acetyl furan
5-Methyl-2-furaldehyde

Formula

CsHeOs
CsHeO,
CsH40,
CsHeO:
CsHeO:

Molecular weight
126.11
98.10
96.08
110.11
110.11
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5-Hydroxymethyl-2-furaldehyde: 8.3 uL £ 1%

Furfuryl alcohol: 8.8 uL = 1%
2-Furaldehyde: 8.6 uL = 1%

2-Acetylfuran: 9.1 uL *= 1%

5-Methyl-2-furaldehyde: 9.0 uL £ 1%
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5-Hydroxymethyl-2-furaldehyde: 8.3 uL £ 1%
Furfuryl alcohol: 8.8 uL = 1%
2-Furaldehyde: 8.6 uL = 1%
2-Acetylfuran: 9.1 puL *+ 1%
5-Methyl-2-furaldehyde: 9.0 uL = 1%
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ChroZen HPLC

A : Acetonitrile

Solvents
B : Water
Column C18 (4.6 mm x 250 mm x 5 um)
Flow rate 1.0-1.5 mL/min
Temperature 30°C
Injection volume 20 uL

Detection

PDA, Dual wavelength(220nm, 274nm)

% A (ACN) % B (Water) | Flow rate (mL/min)

Initial 20 80 1.0

7.3 20 80 1.0
Gradient programs 7> 100 1.25
8.0 100 15

14.0 100 0 15

23.0 20 80 1.0

28.0 20 80 1.0
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Voltage

[mV]

120 1. 5-Hydroxymethyl-2-furaldehyde
2. Furfuryl alcohol
1 3 3. 2-Furaldehyde
1007 4. 2-Acetylfuran
5. 5-Methyl-2-furaldehyde
807 4
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Respose

Respose

[mV.s]

700-

“ R?=0.9999466

5-Hydroxymethyl-2-furaldehyde

Response

8
g

2001

Furfuryl alcohol
R?=0.9998108

Amount.

[ppb]

Amount

[ppb]

2-Furaldehyde
R2=0.9999947

6007
400+

200

200

2-Acetylfuran
« R%2=0.9999900

Amount.

1000

[ppb]

5-Methyl-2-furaldehyde
R?=0.9999255

400+

2001

0
0 200 400 600

Amount.

1000

[ppb]

3. BRIRAL & M RO HE 1 2 —— R AR AR

# 2. AR ERARE——EHEERR (RESI100p

[ppb]

Amount

Analyte Extraction Precision Precision (%)
efficiency (%) (%) (ASTM D58377|&)
1 5-Hydroxymethyl-2-furaldehyde | 3.10 @ 1.40 98.7 0.50 55
2 Furfuryl alcohol 3.95 3.98 96.9 1.40 16.7
3 2-Furaldehyde 4.70 1.64 97.8 0.58 6.0
4 2-Acetylfuran 5.87 2.22 91.0 0.78 1.7
5 5-Methyl-2-furaldehyde 721  3.67 96.2 1.29 6.0
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[mv]

- 1. 5-Hydroxymethyl-2-furaldehyde
2. Furfuryl alcohol
3. 2-Furaldehyde
1007 4. 2-Acetylfuran
1 5. 5-Methyl-2-furaldehyde
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[mv.s] [mV.s]

“| 5-Hydroxymethyl-2-furaldehyde * Furfuryl alcohol
= R?2=0.9991393 R2=0.9993576
= 2-Furaldehyde ” 2-Acetylfuran
=« R2=0.9995717 “l R?=0.9996802

[ppb]

Amount. Amount,

5-Methyl-2-furaldehyde
R?2=0.9997414

g

TR [ppb]

6. IR MR A BB B 28— — B [T

% 3. R T AR —— AR MR IR B (REH100pg/kg)

Extraction Precision Precision (%)
Analyte
efficiency (%) (%) (ASTM D58377|&)

1 5-Hydroxymethyl-2-furaldehyde @ 3.07 1.74 87.1 0.62 11.7
2 Furfuryl alcohol 3.87 1.96 81.2 0.69 5.2
3 2-Furaldehyde 4.57 6.07 72.7 2.17 8.0
4 2-Acetylfuran 5.69 3.73 69.9 131 5.5
5 5-Methyl-2-furaldehyde 6.99 3.58 71.4 1.29 3.3

@
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ChroZen HPLC

Solvents A: Acetonitrile
B : Water
Column C18 (4.6 mm x 250 mm x 5 um)
Flow rate 1.0-3.5 mL/min
Temperature 30°C
Injection volume 30 uL
Detection PDA, 274nm
Initial 20 80 1.0
3.0 50 50 1.0
5.3 50 50 15
7.0 100 0 2.0
Gradient programs 9.0 100 0 3.0
10.0 100 0 35
18.8 100 0 2.0
20.0 50 50 2.0
22.0 20 80 2.0
25.0 20 80 1.0
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[mV]

1. 5-Hydroxymethyl-2-furaldehyde
2. 2-Furaldehyde
60 3. 2-Acetylfuran
4. 5-Methyl-2-furaldehyde
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Response

[mV.s]

2001

[mv.s]

5-Hydroxymethyl-2-furaldehyde
R?=10.9998651

Response

2-Furaldehyde
R?=0.9997291

2001

Lt
0

Amount

Amount.

2-Acetylfuran
R2=0.9998842

Resporse

5-Methyl-2-furaldehyde
| R?=0.9999083

Amount,

B9, kML S HIPR I B 2 —— B

Amount.

R4, HRTTENARN——ESERE (REN100ug/ke)

1

HNOwWwN

Analyte

5-Hydroxymethyl-2-furaldehyde 3.05
2-Furaldehyde 4.29
2-Acetylfuran 4.83
5-Methyl-2-furaldehyde 5.18

MDL Precision
(ppb) (%)
9.46

10.67 3.73
23.23 7.75
13.85 5.21

Precision (%)

(ASTM D58377|%)

10.6
12.6
6.0
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i
Cr = (Rr/Rs) x Cs x (Vr/Vg)
Cy = Concentration of furanic copound in the sample
R; =Integrated peak area for furanic compound in the sample
Rs = Integrated peak area for furanic compound in daily calibration standard in oil
Cs = Concentration of furanic compound in daily calibration standard in oil
V; =Volume of extraction solvent used to extract the calibration standard in oil

Vr =Volume of extraction solvent used to extract the sample

N T HERFRIEL S YRR, R Is T mg/LRERBRIER,, fEMIzfT1 g/LAvAR
HERRIE AR =K BERME G -l AU AR LA @ 24 B 5 R T SR UK

Liquid/liquid extraction : EE,% = (Ry/Rs) x (Vg/10) X Dy X 100

Solid-phase extraction: EE,% = (Ro/Rs) X (V5/10) x 100

EE = Extraction efficiency

R, = Average peak area of calibration standard in oil 1 mg/L

R = Average peak area of extraction standard in solvent 1 mg/L

V; = Volume of solvent used for extraction

10 = Constant (Volume of oil standard used for analysis is 10 mL)

D; = Dilution factor for Liquid/liquid extraction. (D=1, if there is no dilution of the

extract)
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- ASTM D 5837-99 (Reapproved 2005) Standard Test
Method for Furanic Compounds in Electrical
Insulating Liquids by High Performance Liquid
Chromatography (HPLC)

-Environment  Research Handbook_

QA/QC

National Institute of Environmental Research (2011)

- Korea Electric Power Corporation Electric Power
Research Institute; the dissolved gas in oil criteria

of vegetable oil immersed power transformer

- Korea Electric Power Corporation Electric Power
Research Institute; Simple Test Method for Furan

in Aged Transformer Oil and its Kit
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TEL: +82-31-428-8700
FAX: +82-31-428-8787

E-mail: export@youngincm.com

Homepage: www.youngincm.com
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