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Preparation of New Porous Adsorbent and
Its Regeneration Test to Degraded Mineral Transformer Oil

DOU Peng, LI Yalong, CHE Meimei
(Jiangsu Frontier Electric Technology Co., Ltd., Nanjing 211102, China)

Abstract: A kind of porous adsorbent was developed by low temperature hydrothermal method, and it was com-
pared with 801 adsorbent, silica gel, activated aluminum oxide, and 13X molecular sieve through the regeneration
tests of degraded mineral transformer oil. The composition change of oil after regenerated by the adsorbent were
analyzed by infrared spectrum. The results show that the adsorbent has the characteristic diffraction peak of § zeo-
lite, the aperture of the adsorbent is 0.8—1 nm, the particle size is mainly 0.7-0.9 pum, the specific surface area
reaches up to 680 m?/g, the molar ratio of Si and Al is 3:1-5:1, and it has strong polarity and selective adsorption.
The adsorptive capacity of the porous adsorbent is stronger than 801 adsorbent, silica gel, activated aluminum ox-
ide, and 13X molecular sieve. It can efficiently adsorb the unsaturated hydrocarbons from degradation transformer
oil without damaging the basic components of the oil.

Key words: transformer oil; porous adsorbent; regeneration; infrared spectrum; 801 adsorbent

—_

=]

T ANBRSEE T A AL, — 7 R ER

A A B R A S A A IR A =
DREEAR I 4% 2 e R g B AT M Il . 4l a4
AR e 5 I B R A e A A 5 A e S T R
M, AT R P IR VR K I R R
RI3E R 22 Ak, A2 B S VIR 2 L By 2K R TR 1K

i A H#A:2020-04-13  1&[E HHA:2020-05-23

EEE 1LJ5 77 K IR H (KIXM-0215)
TEERBN : ZMA984-), B (PUE , FHAME A, SR TR, 3
BN HL g B i 1 B S R 2 T R A

5 T AR B RE PR, 32 T - S0 s A A Y 4
GVERE AR s 5y — 7 TR LE R KW T 2 8 Tt i 0 ¢
A GATRL, B AR T AR ARL B ) 2R R A 1k
AE, AL I 4 2 A IS AT I U™ H AL,

I3 A A s s i 25 A A TR S SR BB 4 1) £ 2 AL
BTV SE A i A P R A O S MY
A LS5 A A [ SOR P S 30 RE OR3P MR 85T, i R

W ME TR ML 2 R . T A A B ROR

W T4 AF T2 A B ROR I B B D BT



14 I OMEAE . BT 2 FLIR B R A BT ) R FE R S5 A AT A T 2 ik A R R AT 9

@GHE 2021,54(1)

B AR S5 v 2 A0 3, W2 B T H 0 Al i A
B TR BRFRIVE A B A B A R R A o, — L 1A
FUATUIR 1 #0510 540 A8 e s R (9 B A
1A= 801 MR B 771 i M SRR R A L 40 1

P i ol Ak ATk P A TR A G B R
— R ARV VRS LR IE . BRrX A R
P2 SRR SUCPE T T H R IR v vk 3R R IR AL
BRI R A s g C =R & e e SR A PR
PRIR A 5 R B L 2 W B 6 7, JE o
BRI FT o AR, Bl AT 6 AR IR AR 1 R
FR A $E T, A R A SRR HE R R TS

801 W Pt 2 —Fh & A M Lon R IRIR AR 3
BE A 20 B A 170 4 el R I 5 AL = 5 R A S
sl (1 R AH B& 11K £ 70% , 1 J5i 453 FE [R5 F% A% 90% LA
b ) P AR B A )z A . 801 W BRI 1
AN TR RN A AR =, ELVUR B 7R 5 2% 5 6 7 AR I DUTE
TR 5 M K RN B T R DR T B R R LA
et H e

TG SRR R B R T AR L T 28 TR
Je v AR B & — Fh 22 AL PR B v N 5 K B
W4 A 2 A e R R AR A RE . E RIS T S L R
A L v 2R W B P RE ) N AR R AR
JIE R A, (E 2 7E W B 3ok R o B b 1, S O AR
It e 71T B

ik fie 2 T 2L A Tk o AR AAE 25 A, A 3 8 AL
SERIRVE R IR B3R TH R, & — AR PR B 57 AR e
HA R R S A, FEHTREEE
e R K B BRIR ) AR B AR A WL A
By 5 AH 7E S B A AR R B RE e £
RORAE , 75 B FL AT SOt A Rk B R 4 f i €8
RO 27 ek R A el A ERATUR Y Tz A

3 - 0 A2 b e 4 DY T A T8 e A A B T T
FREA — 58 RS IISET7 diks 2 fLM kL, B H R T
FUR VLI 45 0 F & FLAR AT 7 R B S K L ik
PR B RE DR S A o 0 T 2 R A 7 A S Ak R
AU AT R0 S FE A X A 22 S G SR I A R Ak
FLRE R R B 77 ©L 22 82 FH - 95 1078 e 25 9 19 7 4R 4
M SR, B . RS T 13X
O30 B B A8 TR A% v ) R B R L IR S
A 8 1R W B 3033 A7 L A, R B 13X 43 1 O i e
BE T B 1 8RR AR, I FLE R AR A 4 T R AR
AT AR T4 W B 70— 5 0 Ik 1 W B A . XS

SR > TR HEAT I fL R AL, FE S W
5E LA TR 5 4 45 3 b IR RS 7710 5 12 B RS 770 0 A2 s 5% il
FHER) B Ak PR BRE AT B A PRI PR

LR EPTIR , H R A B AR T A5 T H A IR B 7 2
P AE AR PR 5K W E RE 0 22 30 % 1k W B 12 E 9 55
SR o T I AR T BRAN 2 15 00 R ) — A
W 2 FLIR PR 9 ST AR NS B 95 A A I A it
KA S AR s s ik T Y e

1 £ I

1.1 HFBY S 7L B 7 Bl &
11,1 EZRM#

IK IR, Tl 2% s R TR S B AN, AT 4
SACE T WK FE N 18% ., 7 B4k 2R 70 % 43 A PR
Ao FACH L, 4l N 98% , I i IA B A 4 4k
i A PR A
1.12 Bk S

S-4800 24 ¥4 37 S S A L AR, HAR H ST
2y HE] s D/IMAX-3B 2 X S 26 fiT 5 A%, H AR B 22 0 A
3H-2000PM H 2 W B, T84 38 A & s PHS A4
WWREE T, b WG\ s HH.S11-8S Y i 7K %
Fo AL RUHT I LA AR A PR 2\ s IR Prestige-21 8448
BN EEA, H AR BHEHEA A .

1.1.3 % 3UR M 694 &5 ik

W K B B 10 B I #3 (50+3)°C L, 218 N\ E =
A AL RS TR BN AN 25 B8 TOKIR &4, Ikl 45
HJE kS FE 30 min 75 3 (B . BRI RE
£ 500 mL 2R, N 55 )5 BT 40°C R IR K
WRAL — 5 B IR) , 220 RO WAV AR o SR I H v I
A (90+5)°C B EIR B B, 0N > B S A RS AT
U S FEIIN 18% S B W 715 pHAB %2 6~7,
A EE FREGRERET M, BHELE T
650°C Z& VI B i e 45 380 [ 14k R R Ry 22 LI Ff
7, H o 7 LR IR N xMO#yALO,*zSi0,*nRe, H
M J2 % & PH & CIT8 25 1) sx vy zan 43 il /& MO,
ALO,.SiO, #i T JC % Re 173 T4
12 HUTEFIHBEXT KRG

3% FH 801 R B 751 A J2 < i Pk SR AL BB AT 13X 21
i 15 A B T ) (1) 22 FL I B 790 AT 95 40 A8 s 2 i
(1 P A B ARG o ek T P A R SR P e kv, R 43
BIFREL 2 g W% B 77N 2] 500 g 954048 FK 4% v A (i
220 kV 2 R #5312 4T 1 25 5 ) , 7E 55°CHER K
TR BERE 1 b SR PR 715 VR 78 43 fik 31 g A Y



iRl 2021,54(1) 92 WA B AL 2 FLI B R ROIT A B FL 95 A A T 8 i T AR R R AT 9 15

BRI o W B 5 B e e S R R R ) VR S
Y€/, 1% R GB/T 14542—2017 52 5 4k i Al 2R
T AR K T R R AE L SR T 5K T A SRR RE
DRI P b B R R 5 2
1.3 LI

3 AV H — 58 5 1T 95 4 e R P 22 PR 5
P A A B S AT 20 AN RE IR, AT 3 b R
(120 B A o

2 HER50H

2.1 RMFIAMRGERS iR
2.1.1 wERER

e R AR (BET) J2 $i 2 L [ 4447 5 524 o3 £ i
BHA BRI, 5 BORL R AR 2% TR B 22 AL
SERYE IO, R TH AR BR K, L PR O, TR PR
IR . 1% 18 GB/T 19587—2017 45 2 FL WK Bt 771
f)BET {84 680 m’/g.
212 XHEHTH

X5 2R AT 5 vk (XRD) A DA s A 1) 28 78 L 4l
FEE BRAE & L, A (5] 00 4 44 A AN [R] 1R 2H ) F a4
Fo 22 FLWRBR 7)) XRD 3 B a0 & 1 BT

M

20 25

5 10 15
26/(°)

1 SZFLARMFIE X ST 5T E

Fig.1 X-ray diffraction pattern of porous adsorbent
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Fig.3 Appearance comparison figure of

oil samples after regeneration by adsorbents
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Tab.1 Performance comparison of deteriorated transformer oil after regeneration
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Fig.4 FTIR spectra of the three oil samples
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