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| transformers is getting increased v
mate their remaining lifetime in order to prev
transformers. The life of a power transformer mainly d
idition of the insulating paper and the most accurate methoc
ing the degradation of insulating paper in a transformer is to me:
gree of polymerization, but it is impossible to directly check the insid
1e transformer in operation. Therefore, the evaluation can be conducted

nalyzing Furanic compounds which are generated by the degradation
ellulosic materials used in the insulating paper to make a decision for
nsformer replacement and maintenances.

)-Furaldehyde is the most common Furan compound which is generated
> insulating paper, it is a major indicator that can determine the cellul
dation.

s HPLC/PDA analyzes Furanic compounds according to AST
Iperior efficiency and accuracy.

ChroZen ASTM D5837 Player




[mV.s] . [mV.s]

e -
700 Ve |
5-Hydroxymethyl-2- P “°" Furfuryl alcohol Fa
600 P 7
furaldehyde 7 o, R =0.9998108
500 -
s | R*=0.9999466 -~ 3
£ 400 e g
g e 2200
£ 300 o7 c ,
/ e
200 e £
P 100+ -
w| ol
- 4+
el ! - . . : Lt
% 200 400 600 800 1000 [ppb] % 200 400 600 800 1000 [ppb]
Amount Amount
[mV.s] [mV.s]
] 800 i
A -
w0 2-Furaldehyde A 2-Acetylfuran 32
R? =0.9999947 s a0 R =0.9999900 A
600 . S
2 - I3 o
8 a0 /_// gaoo //
e #
200 o 200- ///
- g /_.-/
el A
0 . " . " . | o |
0 200 400 600 800 1000 [ppbl % 200 400 600 800 1000 [ppbl
[mV.s] 7
0 9-Methyl-2-furaldehyde 5
S
R*=0.9999255 o 4
400 rd
8 300 e
200 .
.//
P
100- e
/’f'/
% 200 400 600 800 1000 [ppb]

Calibration Curves for Furanic Compounds - Solid Phase Extraction (SPE)

Extraction Efficiencies

To determine the extraction efficiency for each furanic compounds, run 1 mg/L of extraction standards in solvent
and 1 mg/L of calibration standards in oil three times each. The average peak area for each compound is used to
calculate the extraction efficiency from the appropriate equation as follows.

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

EE= Extraction efficiency

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

Rs= Average peak area of extraction standard in solvent 1 mg/L
Ve= Volume of solvent used for extraction

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

YOUNG IN Chromass



Validity of Test Method - Solid Phase Extraction (Concentration of 100 pg/kg)

Analvie R.T. MDL Extraction Precision Precision (%)
Y (min) (ppb) efficiency (%) (%) (Limit by ASTM D5837)
1 5-Hydroxymethyl-2-furaldehyde 3.10 1.40 98.7 0.50 5.5
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 77
5  5-Methyl-2-furaldehyde 7.21 3.67 96.2 1.29 6.0
[mv]
120 - — 01_STDin oil - Channel 1
—— 02_STDin ol - Channel 1
— 03_STDinol - Channel 1
100 04_STDinol - Channel 1
— 05_STDin ol - Channel 1
80 - | 2
) — 08_STDinoi - Channel 1
‘_FED — 09_S5TDinol - Channel 1
2 — 10_STDin ol - Channgal 1
60 -
40 4
20
0 ) -
0 2 4 6 8 [min]

Time

SPE_STD in 0il_1000ppb_overlay

The precision is calculated by 10 sequence injections according to ASTM D5837 and the method detection limit
(MDL) is referred by Environment Research QA/QC Handbook by National Institute of Environmental Research
(2011).

The solid phase extraction was adopted as a preparation method due to its highest sensitivity with the superior
extraction efficiency and the great peak shape although it requires a SPE column use and the long preparation
time due to the complicated extraction procedure.

The correlation coefficients of calibration curve for furanic compounds were determined greater than 0.999 and
the precision is also better than the ASTM D5387 regulation. ChroZen ASTM D5837 Player guarantees the reliable
data for analysis of furanic compounds according to ASTM D5837.
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ChroZen ASTM D5837 Player

Total Dream Solution includes:

Smart Hardware Platform by YL9100 Plus HPLC with PDA
Smart Software Control (Chromatography Data System)
All Related Consumables and Accessories
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Columns
- Silica SPE Column, Solid phase extraction column filled with 500 mg of silica
- C18 (4.6 mm x 250 mm, 5 pm)

5-Hydroxymethyl-2-furaldehyde

Furfuryl alcohol

Target Compound

Coverage 2-Furaldehyde

2-Acetylfuran

5-Methyl-2-furaldehyde




Z., youngIn
& Chromass

60, Anyangcheondong-ro, Dongan-gu, Anyang-si,
Gyeonggi-do, 14042, Korea

TEL : +82-31-428-8700 / FAX : +82-31-428-8787
E-mail . export@youngincm.com

Homepage : www.youngincm.com

Young In Chromass products are endorsed by
Korean PPS(Public Procurement Service) in
recognition of their excellent technologies and
the product quality.



