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In-situ Observation of the Structural Changes of Biodiesel Fuel during Friction

Motion
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The chemical reaction of FAME (Fatty Acid Methyl Ester) during friction motion has been investigated by using

our newly developed in-situ observation system of the two-dimensional fast imaging FTIR-ATR spectrometer com-

bined with the temperature-controlled friction equipment. The time-dependent chemical reaction of fuel molecules

on the friction surface was obtained for the first time. By using thus-collected data, the process of deposit formation

was clarified and confirmed the effectiveness of DLC (Diamond Like Carbon) to protect the deposit formation.
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Table 1 Specification of friction chamber
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Fig. 1 Photographs of FTIR-ATR in-situ observation system
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Fig. 3 The infrared spectra of oleic acid during friction
motion measured by rapid scan mode
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Table 2 The specification of in-situ observation system
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Fig. 4 The infrared spectra of TCP during friction motion
measured by Imaging mode
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Table 3 The condition of friction test

Llding Spead imm'a) 0.s
Sirmaa (mn) =0TE
Wertical Logd (M) =1
Prasgii-e (MPal o1
Temzersune (T &

4. ¥R, EE

—EME CRFHI BRI &0t L, VAT
VDART M IVEIAD AR vV ZREELZH O
#Fig. 512783, BEEURENE, Q02U TFTHEEL T
Wiz BB O AR R OVIZ01R T 2R L Tl E
LTW525, HTIEREEEamoRENRARS b
VERLTWA., BEFHOIPDOANRT VT, A
F VI AT VAZEE B 7 1740cm™ O C=O i i R B %,
FALK SN T 2 CHO MRS (2920, 2850cm™
ml) BT, C=CEME IR T 5 MifHikD)
(3005cm™) ICX AW RSN D, —J7, 2 HERGE
BOANRY FVTIE, 3005em ™M DC=CHEHA K
— 7 DAL, [ 1340cm ™ T 0 43 I H 3 % 5 o
TiRALKFEHOE — s ommado . 7,
1700cm M 31 © COOHH 3k o C=Of fii i Bh 2554 fn L,
FFC 7 VI = VORI R 57z, S 5121580cm™
fHETIE7a— K2 =27 o2 sh, 1400em?



D FEEICEIMLTWAZ ENS A NVR Uy REDA
WARBINS.

r:-u.ni-. E] F-.-\_ul T aeatd = s
.---T-\..r i T AT AL ..._.-.:.-‘-".'... - BE T EEET
Jee| e
= uriwa Frivian
[ ]

e b m 1" 1aoa o
Erewearaber byt

Fig. 5 Spectral change of FAME by friction motion
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Fig. 6 The time-dependence of spectral intensity for each
chemical structure
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Fig. 7 TEM image of Biodiesel deposit
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Fig. 8 Schematic diagram of mechanism of Biodiesel
deposit
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Fig. 9 The 2D image of production of carboxylate
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