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EXAMINATION FOR THE DEVELOPMENT OF THE FURFURAL
NEW FIXED-QUANTITY METHOD OUT OF THE OIL AND
PRACTICAL USE

TOMOYUKI UENO, ISAO YAMANAKA, MANAMI TSUJI, SEIICHI NISHIKAWA

Kanden Engineering Corporation

3-1-176, Fukuzaki, Minato-ku, Osaka, 552-0013, Japan

Abstract

The furan analysis in insulating oil is one of the general method for the transformer degradation diagnosis.

But there is few results applied for the natural ester transformers. Therefore, the new determination method for

the furans by using SPME-GC/MS have been studied and estimated.
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Table 1. Typical specification of sample oils
o Mineral |Rapeseed
Property 0oil 0il PFAE
Density (15C) | keg/L. | 0.88 0.92 0.86
Viscosity (40°C) |mm?2/s| 8.31 35.0 5.06
Flash point T 144*1 330*%2 | 186*2
Pour point T -32.5 -275 | -32.6
Relative _
permittivity(80°C) 2ol il B0
Dissipation Factor |
tan5(80°C) % 0.006 0.05 0.31
D.C. resistivity X
(80°C) T:-Qm 15 0.80 | 0.071
Breakdown
voltage(Gap2.5mm) I it " gt

Flash point : %1 PMCC, *2 COC

k2 ERBREM# JPIik
Table 2. Experimental condition JPI method

JPI#%  (JPI-5S-58-99)
DR | mERAE s~ NI
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| blank, 0.05, 0.1, 0.3 (mgKOH/g)

BRI | x & skplima st SlbS g2 b0
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TBRE K YE

(mg/kg)
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Fig 1. Mineral Oil SPE cartridge 1g
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Fig 2. Rapeseed Oil SPE cartridge 1g
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Fig 3. PFAE SPE cartridge 1g



X MBI S —IHREEAEORRES L UKREARIT-RE

1.E+08
1.E+07 d:A
"

1.E+06

it

1=1.E+05 &

T1LE+04 =

4 —— FE{l
1.E+03 blank
1.E+02 --8--E&{f0.05 |
1.E+01 ‘ . d .

blank 0.05 0.5 5 50
=k #E(mg/ke)

K4 Him BEREMEEI—RY vV b5g
Fig 4. Mineral Oil SPE cartridge 5g

1.E+08
1.E+07
"JA

1.E+06 ~x
1.E+05 sl
& Bro4 il
S e —— A
|L.E+03 blank
Y E+02 --8-- F1fi0.05
1.E+01 - : ' :

blank 0.05 0.5 5 50

Bk #(mg/kg)
5 M EMEmEI—FY v bg
Fig 5. Rapeseed Oil SPE cartridge 5g

1.E+08
1.E+07 /’ _
1.E+06

/./’

1.E+05
i
=1 . E+04

~ —&— Fffiblank
J 1.E+03 --8--E1f0.05
--A--F£{f0.3
1.E+01 . =l =1 :
blank 0.05 0.5 5 50
Bk #(mg/kg)

6 PFAE [EtEHHA—RY) v 5g
Fig 6. PFAE SPE cartridge 5g

(1) #kim
BEMEMES— Y v ¥ 1g Tk, BElO LR &
EHILREDKTRBEETCH -2, £/, Bl
0.3mgKOH/g OEALMIZEB VT 0.05mgkg £ T
EETAZENTE holz, BREOKTIX, &
R — ) vy VOREEZS5g I2T5Z L TH

EINTA, KBERK T OLLERBDIZ LD
BEY—IBNEEEVPRETH -7,

(2) i

BRI AKMEIC X O FEMBMEHI—F) v P 1g T
FE LWEREOKT AR b, BEfEHMED —
R PR BgIZTAHIET, Sl L RAEDORKE
BESNTZ, LU, Bl 0.3mgKOH/g D4k
IZ2WTHE, 0.05mgkg T TCEET A Z L XEEE
THoT=,

(3) PFAE
BRM D EIL, £ OMDMIE & TR,

L, BIEHRIZOWTIHERE DR TR b,
B&{f 0.3mgKOH/g Tl& 0.05Smgkg 2 EETHZ &
NERETH -7, ZIIEMBBESI— MY v V%
S5gic LTHOHENRONRD ST,
ETOHETRD b bHic k717
T —NVORERERTORRIZ, el omitmE
ENEEMEI— N o VORERNEBZITE
V. BTLERRFIZ 7 VT T — AR - [EIY
TETWhholzlhtEXD, ZOREKTIX
A—FY oy VRBEEEDT L RIBIZHEI LD
KRERCIIELY— 7 BE VO EENRET
Holz,

3. SPME-GC/MS iz i A E DR
31 EBRAERUEH

S FIETER AL FAMICREh 1g 270
ANTEE L, [HEE L REHE FEIREL 35,
WRIZEME~A 7 aflih (SPME) 7 7 A4 R"—%X
FERIZZE LiAFr, SPME 7 7 A N— DR EHRIZ B
B2 RESE, HR7u~ NS5 7EENH
HEALEERTHHETH D,

R BICERFMHE T, 2B, HEhh, EBEK
e, REKHER 2. JP1 EOERA&GEORR T
AW bD ERERE LT,

32 EE#HER
TWICOWVWTIHEHEBEBESLOEGWIZELT

0.005mg/kg. 3EFEM. PFAE {22\ Tid 0.05mgkg

EFTCINTT—NEEETDHIENTET,



B TS

J. Soc. Elect. Mat. Eng. Vol.26, No.1

F2W6EE1S
2017

#3 FEBLMH SPME-GC/MS %

Table 3.

Experimental condition

SPME-GC/MS method

R
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