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The study of lubricity for various biodiesel using HFRR
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Abstract —Biodiesel produced from triglyceride which is main component of animal fats and vegetable oils by
methanolysis was known for excellent lubricity. In this study, the lubricity of 12 kinds of biodiesel come from
vegetable oils were analyzed using HFRR (High frequency reciprocating rig). The biodiesel synthesized from
soybean oil has best lubricity by 153 um of wear scar in HFRR and used fried oil’s biodiesel has slightly low
lubricity by 299 pm. Also we have found that the lubricity of diesel was improved when mixing ratio of soybean
biodiesel was increased in base diesel.
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Fig. 1. Synthetic method of biodiesel from triglyceride.

2009:) Bl 1.5 F9%] glojetide] I§H
o] glom, 2012974 3.0 ¥I%E FINZ AFo)
tH13]. Hlolotid L Fig 19 FEHE AXY AEAL
dolub FEAAAT FAEQ EFeMgel=
(triglyceride)& ¢33} 7 o]0 28] 2 B(transesterifi-
cation)i+8-& F3l L& APt YANLH E(fatty acid
alkyl estenBEIZ, ol U323+l %) (compression-
ignition enginelll ©|8=e 71& A{UAS AT &
I vpolodgR ded Ao 14-17].

ol2jgt rlo]erjAe QYR AAY, 597129
WS 7R FRHHQ AR ¢jol] 7]E AfuiA
I fARE FHE, el U8, =2 A
AU, 53] §8490] T A8E AU ArH18].

vtolorjd e ARt Hlg| SAEH Pithst
$E, & 2z EAFHY] did] §84d0] #
oy, vlol o)A e] A Uigh X&H At
AR ArH19-21]. Mosers= Holoridlg 7
AL Qe st B At vidol AH E(fatty
acid methyl ester)& ©]83l ol&9] & #Ag
AE FPEri22]. SN dEE AMRHT e
ulol ot e tiofgt ErlFEAElo| =R ojFojd &
AEe] FAERE AME APt vddaze] &
T Fejol7] el AAFAQ wpolorjdle] FE4
of W&k Fre} 8o Slo] Ak Wwg F Adr)
Erhan et al-2 2]EAFX25E A4t vjo|orjde]
HEA AT AFE FAsIE, olE2 Aol &
THAL e dEH 5o dlo]eujdvhe o
o2 F84 B ZARIGTH23].
£ dAore Fullel BuiET gle 1255 4
LHEYEH JIE AFUEE dATE & de
FspHR] g 7)1t o), S8EE-g AU
g S/ vloledA e FATE FH[24), o)
24L& HFRRE ©]&-3lo] FA813]-&8 o}

[ A

M X0 o M

A

Journal of the KSTLE

FAME (Fatty Acid Methyl Ester)

Yz}, Fuela AaER gle Wloj2gfroll dAv)e
2 EP9 F, AEAE A8EN §84E 2ARKITL

24 H

B A9l AMSE 1287 vlolerd AlFl &
EH3 Qe ABALYERE Moo EsukeS
53] AE woletldg olfstden, vlolerd
o] §Ao AMEE KOHSF WEHE-S TCKREE] 99.5%
£Eo AL o) &AL B Y AME Bie
o o Wl EIR HAFGAholA TlET Y dubd
5 olg3tgon, uolotds SEYTFIATT =
FhElo] QA e ol A oY AGE)ET

B S

2-1, HjojcC)Ee| 4
2294 100 mL-round bottom flasko] 2EALY
10g, W& SomL, &0l KOHE 03g ¥ F,

= L=

T
magnetic bar®} reflux condensers “F2et ¥, ¥h3-E

e 100mLe] B8 %3, diethyl etherE o83l
39 FE2A4HS AH f7189WES FeEid. B
oletjdo] ¥gHogle F718WZ 5 MgSO,
Z Yo BT MeSO, 3L sl A As
Ak, #714"E rotary vacuum evaporator® 58
FEAZ H, s59e 87 (230~400 mesh)o] ¥
8 ZHAZoLE 28 ¥l(Hexane : BtOAc=95:5/3-&
ol g5 wiolerid g AsiGict. T AX e
wlo] ot 86~96%2 F&& HHATH24]

22 BHY 5%

8L PCS InstrumentsAt] HFRR  (High



HFRRE ©]8-8t thefsl vlo] eridle] 84 4 A7

frequency reciprocating rig)E AF83H3 0., 18O
12156 WRol| st St A8 2mLE 60°C
oM 758-&¢r 50Hz8 Fhe} 200 go] s ©f
43 FEUIPCS Instrumenttte] A& 1em 9FH
Z AFFPCS InstrumentAle] 917 6 mm FEHTE
dEaEAZlo g Agl AP wiRE (MWSD ;
mean wear scar diameter)S  HU]HMELL
TECHNOAFS] Infinity 1y °]-8sto] S35t &
Lo osf miRE AP E e F JernF,
K.COsE o83t HFRR XA Yo 55
1SO T Aok 30%-~50%7 FAEES 2
Aaint. wtRES Ao asdae) v A7)
FAoR O At S5 AR F840] dojRe
Rg oujsin, AFH nRESFHE A Al
oF 2t eE BAniR s ool EHE 4
o 2HE ALHAS.

MWSD = (————x;y) (1)

HAER R Ha pE EMWSDY (13
e pm TR AREEM, 7N e ZTHE ¢
2Rl miRE X|groln | yi= xEHael| el niRE
255 VR

_RH,-10"

AVP = =S @)

Clausius-Clapeyron relation2 7]1%Z fF%8 (2)2]
2] Antoine equation®.Z5-E 7] AZ7|4(AVP, ;
initial absolute vapour pressure} kPa = =74
™, RHS Z7] AtiFE(initial relative humidity,

%)ys HeRdTh

Fig. 2. HFRR instrument and microscope.
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Fig. 3. Comparison of Film and Friction Coefficient for base diesels (A) and common diesel (B).
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Table 1. Determination of lubricity for common
diesel and base diesel

Wear  Wear \g[::rr Start  Finish VSZC::
Diesel Scar X Scar Y Temp/ Temp/
@am m Y% ry Ry
(im) (im)
Commo 21.9/  22.5/
N 353 305 329.0 384 453 346
20.1/ 213/
Base 531 486  508.5 50.4 515 518
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Fig. 4. Analyzed the wear scar for 12 kinds of
biodiesel.
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Table 3. Analysis of lubricity for blended diesels with soybean’s biodiesel
Fuel Wear Scar X Wear Scar Y =~ Wear Scar Avg Start Temp/RH  Finish Temp/RH Wear Scar 1.4
(pm) (nm) (um) (1m)
0 531 486 508.5 20.1/50.4 21.3/51.5 518
1.5 285 278 281.5 20.1/43.9 20.9/50.4 297
3 228 200 214.0 20.7/43.3 22.2/46.5 229
5 218 179 198.5 19.7/48.6 20.5/53.0 211
10 217 168 192.5 18.0/52.8 19.9/51.2 208
20 201 152 176.5 19.8/44.6 20.9/53.0 190
40 205 144 174.5 20.1/44.7 20.7/52.2 189
60 210 142 176.0 19.8/42.6 20.8/50.1 194
80 194 131 162.5 20.3/48.5 20.4/49.9 176
100 191 139 165.0 20.8/55.5 22.0/69.1 153
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Fig. 6. Compare to the wear scar of common and
base diesel.
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