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Water Content Test of Used Lubricating Oil Using Fourier Transform

Infrared (FT-IR) Spectrometry
Zeng An' Chen Cang® Chen Minjie'
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Abstract; Water content test of used lubricating oil using Fourier Transform Infrared (FT - IR) was studied. Differ-
ence of infrared responses for water in various lubricating oil was presented, methods and interference factors of water con-
tent test of used lubricating oil were discussed. The result shows that water content of used lubricating oil can be tested
rapidly and accurately by FT-IR through selecting right spectrum band area and calculation method. It is important to
eliminate the interferences of water in reference lubricants, solid contaminations ( dust,soot,wear debris ete. ) and liquid

contaminations (such as glycol) when testing water content of used lubricating oil by FT-IR.
Keywords: Fourier Transform Infrared ; lubricating oil monitoring; water content
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Fig 1 Infrared spectra of pure water
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Fig2 Infrared spectra of mineral lubricating oil
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ments in polyol ester lubricating oil
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Fig 7 Water analysis region for mineral
oil crankcase lubricating oil
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Table 1 The confected samples with different water content
wmik Fae Fuhe 8K ThRKEE
#/g Flt/g KB/ B/ /(x107)
0.1181 79.6985 0.047253 0.1654 2072
0. 167 68.2213 0.040448 0.2074 3033
0.1956 62.5922 0.037111 0.2327 3 706
0.2072 60.7082 0.035994 0.2432 3992
£2 FEKEBREKOBALER

Table 2 Test results of different water content samples

MY & kLW asEmKk ashER
7( x10°%) /7( x107*%) E®/% KER/%
2072 2247 0.18 0.17
3033 2950 0.23 0.24
3706 3 048 0.29 0.25
3992 4042 0.31 0.34

R T RS R H K> & BRI
TRIE, BHTARKEBRBHGETER, i
WEER KA EY 5.3 x107 (RESH
¥, BREHELSTEREKERF (THE 19 1)



2009 435 9 1 R WAL PRSI 77 A A B 119
_w(4’-2.8%) _ _AV
Q= 2 x0.000 5 =0. 003 mL =V

HMBHEAHBARMBIEN 66 F (RIFRFHE
#0.2mL),

(2) HBHBER, BEMEMTESHITAN
A3,

(3) BET ANitet SiMMRE, LYW
st ARG ASHI IR TH I ELAR AR R A
FFEGEAWTHG, T 24 PR e BRI e i A
R, EHELA-EHIRE,

3R P AR 0 B 900 B B 5 SR LA T TR

(1) fRIBRSEL &% A ot O o 0 AR ¥ EE T i 22 R /D,
X AL B T R Lo TR T 22, R SR R
BRBHTES, BRILEN O, Hob, FRELHA
B o

(2) BRI PO, L RIE® e itR R
0, Di#REBIFAHEOR, HUBERRE,

(3) MBAESHR L™

Af: VAIRETBEEB; AV hIEGEEAD K&K
B, A HEHNE (Nem®),
BEHEBMB=5x10"°~7 x10"* ecm’/N, 2 p <
150 N/cm® B4R A9 FE4E 2 °] Z B8 A, BT
A P ittt S 4 30 9 BT A e VR BB C B 45 b 3t 3 T B
fa] AR &L o
(4) MBPEENEH. BARSHLES,
3 &%iE
S JLAh B P 64 W FE ST P9 3B TR R T v AR R Y )
B, R TRERMRENES S, SELMANES %
M, %7 B TR IE R R Y B R W B R,
HEIK
(1] ERE R, 6%, % BESSHREEGEE(M]. 3L
R AU Tk th RE 3t , 2002 :167.
[2] BRTWERRAEHRAB LGHAF. WEASHRITF
MIM). L¥%: EBRERAR AR, 1981:1018.

(E&% 104 ®) KBAFWMPHKEZM, KB
FRPERKEBRALET 8K RS SR B K Rt
B, mE1 A, dTasmtie’ o _uSme
S%H, #OERTRENERN, DM ERKEBNG
RUREFRKTBBEFWIKTENEE, K2R
ARKERERKBRER, SHLRA: 45EER
R FHKY S BRERSERAF WP KSR
WERENSRIERZE, MAFMPKTERBE
UNF5x107°), LTSN RE & 3000 BK
AERERESLFWFAITRABEHYSE, H
BMEREX TR MHREEUR AR TL RS
#o
6 fHig

(1) B EFEAERFEE R ERITHT
%, WMEEETURERER I ER K SE],
B E S#&MEE (GB/T260) ffl, REWER &
HRERREEN P XA S&BETEEHER,

(2) EMRLSMEERT M PR E RN, &
MERBSEFMF KD S BUUKEE M E &
Y Bk, Bk, BRERBE) AREFEY
(LK) HFMRMERNTHRER, FRERERY

REALRBRYSERL —EBEN (NAKS
BAT10%) ALMBUERRETHEW, BE
LRGSR P XFHARMORE, B R TR

HEABARRERAYEBAR, MW RREEY

FSe i i Ik R Rt K 2 & BRI REOR

$E 3k

[1] ASTM E2412-04 Standard Practice for Condition Monitoring of
Used Lubricants by Trend Analysis Using Fourier Transform In-
frared (FT-IR) Spectrometry.2004.

[2] Paul Rawson,Geoff Morris. Fourier Transform Infrared (FTIR)
Based Oil Condition Monitoring for Synthetic Turbine Oils[ C].
Air Vehicles Division Technical Report DSTO-TR-1467,2003.
7.

[3] Thermo Electron Scientific Instrument Corporation. Used Lubri-
cating Oil Analysis (P. N. 269-069400) ,2003.

[4] Jerome Obiols. Lubricant oxidation monitoring using FTIR a-
nalysis-Application to the development of a laboratory bulk
oxidation test and to in-service oil evaluation [ C]. 2003
JSAE/SAE International Spring Fuels and Lubricants Meet-
ing,2003.

(5] BHW,=HF, RAH, % MEKMSHASHEAER
[M]. J63 : HLBE Tl th i3 ,2006.



