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A new spectrophotometric method was estalished for the dete-
rmination of oleic acid. This method is based on the 1,2-dichloroe-
thane extraction of the ion-pair formed between methylene blue and
oleic acid. But the absorbance of an ion-pair in" the 1, 2-dichlorce-
thane layer was variable with the temperature, the ion-pair was
extracted back into a diluted 'hydrochloric‘ acid, solution. ~ The
maxXimum-absorbance of the acid extract observed at 660mg and a
linear relationship was observed from the initial amount over the
range of 50-8007/ml of oleic acid in the aqueous phase.f The
composition ratio of the ion-pair formed between methy]ene blue
and oleic acid was determined to be 2 :1 by both the mole ratio
and continuous variation methods.
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KyEgeel A4 rhodamine G B fffA3}l¢] benzene,acetone JE&WH =4 #Hi», triphenyl
methane% Ao k3L rhenium ¥EL i BXEEEEED, alkylbenzene sulfonic acidg-
cationff:32e] methylene bluesl $EHAZ A A AHEBEEN 223 JES A
T}, | |

FH# T cationfhaFo] KT HPMEIIMS  WEE Ml %’d"m‘éﬁi&”% SR AVA Tﬂ"ﬁﬁ@—f
®Eiste] mobrh A Y] gk B.E glycerine ester2 4 FE7EstE BB oleic
acid® stk

Oleic acid oliveil, FEwhel= o 80%, Wi, 4Madh & 50% 7} ester= A fiEsh
T glen #F, o, BEEE, POk, I Zo BAREEE A8¥3 Aok

PRI e sy EHey o 4B Hfye=w paper chromatography®, column
chromatography® ol gz s}o] melting point FIEES) FiRiko] glowl, ERIYO
2+ U.V.-method® 9l iode B, MfEMIEH] vt el gas chromatographys] #e
T EEEYE o, MHHEN BAEYS B AR HEo fiel Ydonz ENg
Ada vmd 3R A4z EEY 4+ o

Oleic acidg 1,2-dichloroethanes] o] basic dyeql methylene blue <& 3} RIEA]
A HEE EROCOR MG b KEMS et tha QA Sedda o2
Z3to 660muol A BHES HWE Ese st

o] #R oleic acide] ¥z} 50y —800y/mls| A Lambert-Bear gRlo] mwalgornz
ol mastnA et

R % 5 %

1 R®E—Oleic acid 2g¢ K3t 1,2-dichlonoethanes] wfAA /= 3ol B o
= stglon RER 404 S

Methylene blue solution(Na,SO, =l NaHCO; 4%)2 methylen blue 374mgE HRE

3t} Na,SO, g4 (Na,S0, 90g1!) U] ¥Af#3 5 o]} 40 mlo) NaHC03 2mlg Bfnsh

o Agstsle. HCL ¥ 0.5M—HCl 2mle 254 40 mlo] BAIshS AFS-shedch.
2. #{B —Spectrophotometer;

Beckmann DU typest Hitachi spectrophotometer
(double beam, auto recoder EPS- 3T) A&}~ ; A= 5.5cm, 240 strokes/min

3. ¥ BE—50ml Y4t 1,2-dichloroethane 9ml, oleic acid B % 1ml, Na,
S04 NaHCO,& 4743 methylene blue solution 10 mlg fnsta A4 350 A e
¥ seperating funnel$ M%) HEEEES S8 T ol wEESs A Eestd o

| Kigst 73 ¥ o] 1,2-dichloro ethane%% 5mle HErstel ZRUAlste] @3 HCL
solution 10mlg pnstel w7l Al 347M Asketel HishiHiatc). Seperating funnell
Fstel R EOSEES Y BARIK WEQ 660mud] A BEES P



Gk Methylen blued] #%
48 . Oleic Acidyy B&j!ﬁj!fzgﬁ vol.4, No.1,2

. Y iET

B Bl ¥ B wi=s A 1,2-dichloroethane, chloroform, benzene, ethyl
ether, toluene, nitrobenzene, carbon tetrachloride, n-butyl alcohol, ethyl acetate
o #eted 8 ER Table L oA 33 uksl o] 1,2-dichloroethane % chloroform
ol wimA ofzsghrh

QAo 1,2-dichloroethane 8 chloroform z+zt 9 mld  #nsts 1, 2-dichloroethane
3 chloroforme] ¥ oleic acid BiMege 2 Astel 1 ml(400ppm) gt % Na,SO,
a NaHCO;& 2743 methylene blue solutiong 77 10mld jnste] 345 A&7 o)A
st BOEEE MED BR BARIKER Z47F 655mu, 652mus|gleh.  zEt
<chloroform& }mﬂj?@@i {EEshd  1,2-dichloroethanes]| H35}e] reagent blankzho]
2z [F— @EdA 1,2-dichloroethaned AH4 Bemrh BEESF Zastgon, =g
chloroform%q] ‘A A B FAESE alcohol<>]rvion¥'g‘—§- R etx %= methylene bluer}
= cﬁloroform%oﬂ ol A1# blanke] WY T JFL FoE Fax FR whst
A & EB A+ 1,2-dichloroethane-g g W= A= std ).

A R A Rol BB | | ,

Bl Spectrum—50m! &.0%e] 1,2-dichlorethane 9 m/-¢ W3t oleic acid F&4d]
(400ppm) Imlg Mg =}& Na,SO, 1 NaHCO,& 4753 methylene blue solution 10
mlE Mg F ARIAA 38T A ¥ AEEEEE SMetel 448 F REEE W
g R Fig. 164 nE ukel o] 655mud] A Bk BIKE ehigloh

NaHCO, #fifs) @ NaHCO,o| MBS #7 0.05, 0.075, 0.1, 0.15, 0.2MSez
WA A HE NaHCO, ik 2mlg %% Hesta Na,SO, £7#¢ methylene ble solution
{Na,S0, 90g/L) 40 ml¢ %z sk Na,SO, o NaHCOsé— a5 methylene blue
solution§ #Eo] o % & 10mle] oleic acid g&e?ﬁi&(‘imppm/ml) Iml, 1,2-dichlo-
roethine 9mlg Mistn A4 35 A F HREEES AR BLEE WE
gl #ER Fig.2d A9} 7ol 0. 1M-NaHCO,(total concentration; 4.8x107M)l 4 & 1A+

o FERE Yok

Na2804 B B%—Na,S0.F 4%% methylene blue solution F{Hl B Na,S0,9
BEE A7 6,7,8,9,104 KWHOE HEL o B 40mld 0.IM-NaHCO, 2 mlg stel
Na,S0, ¥ NaHCOs8 &% methylene blue solutiong wHEo] o] # % 10mld] oleic
acid BNV 1ml(400ppm) 3 1,2-dichloroethane 9ml¢ Mgt ¥ AstsldlA 39R
A% F 471%¢ sWmeel Y4Eel ¥ 655mud A WHEE WEL HR- Na,so,,,l ﬁﬁ
7t 93’/‘% = ?H?' Fe ﬁ&% thehiigtek. . (Fig. 3).
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RiE RS B2 —Oleic acid solution 1m1(400ppm)& Hrslo] EE#s #fEe] wie} I, 2-
dichloroethaneo 2 fiHiEs Rt BIEESS) BIRES HaS 5 Fig. 4. o 42k 7o)
2ol A Ay —Estgonz X B A= 350 K& Ao

BE#Ee] 2 —Oleic acid solution(400ppm) 1mlg Frstel fE#EfEs) wta) 1,2-
dichloroethaneo = méthylene blues} oleic acide] ion¥}s #hH B EEZS 10~25°Czm
LA A Hhlist e BmOSHR oS BAEE BRES WED #R Fig.b. a4 2ol &
B #@mdrs REEE Bl A #F& ¥ blanke] = BEST BTl ol
bluee] 4 violet'ho = #{bsle] BMFE= Bindch oeby KERS 7T 4= —F &
Eell A Hitiste Aol ok

WSl fErs #(c—Oleic acid solution(400ppm) 1ml-g Hisho] EEuEifEe] wiel #fE
BF 1, 2-dichloroethaned]| filifi=l oleic acid¢} methylene blue] ion¥fe] [ KB =
£ RS #(E AT fiR Fig.6. dlAgk 2ol 547t e &4 EidstE el o

160 Mg fagel AA vlumd REEE AHlS el

WWHRROE e it
iy Spectrum—Oleic acid EE#EVERR(800ppm) Imlg Hate] FEME HfF (Kbl EE:

T R Fig. 7. 904 uy ulel 3ro]l  660mudl A Bl HAE e gith
BN WS B8 Oleic acid X281 (800ppm)s| #stol HCle] EES &% 0.025,
0.05, 0.075, 0.IM% o = #LAA 24 F ol F K 2mlA ¢ K 40mld fnste] £
&< HCI solutiong FHfl3}o] HEmpEe BES R Kt #HBRT BR
Fig. 8. ol A2} zko] 0.05M HCl (total concentration; 2.4x1073M) oz} 13} 2o &
RE e S
e Ryl & —Oleic acid 3549 (800ppm) 1mle Heslo] HH B8 #fEdl wiet
%42 1,2-dichloroethane®-& v}x HCI solutiono & ikl EES WiNsl BBy =
Ae Fig. 9.¢14 ¥& whel 3ol 24 MR AE —Estdeh. wehsl KERl A= 345
&3 o
R #ke) FB—Oleic acid 3584 (800ppm) ImlS Histe] TFAF =de uet
g2 1,2-dichloroethane%% 5mlg 4Esld HCI solution 10mlz ikl B HC
solutione] EEE #MLAA BEES BIEs &E8 Fig. 10, o 42 7ol HCI solutione] 8
B FrtEol® 15~25°Co = —E8E & & d ,
WIEES]  #Ey #{t—Oleic acid 584 (800ppm) Iml& Hrste] FEdERE Big{Fo) wo}
2 gelAl KEY FA— BE YojAs R WML KT R Fig 1L d4g 2
o} A9 #krt fHeh

Calibration curve—OQleic acid T %%« 200, 400, 600, 800, 1,000 ppm Iml A&
Hestoy BUE EE PO wtetA dolal KJ§& reagent blankE: HEW o2 WA WL viEi
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£l 660mus) A BHEE WED R Fig. 12. 6049} o] ERE ol Fdh

Mole ratio method—Oleic acide] EES 3x10-*M= EEstz Na,S0, © NaHCO;
2 4743 methylene blue solution®] EEES- 0.5x1074, 1x1074,.1.5%x107¢, 2.0x1074,
2.5%x1074 3.0xI0*M= #{LAA 4% 22 o=l F‘)l’(ﬁ‘f:lﬁ% BES #ER Fig. 130
A8k o] oleic acidsh methylene blues] H 2:191& akgheh.

Continuous variation method—Na,S0,2 NaHCO,E 473 methylene blue solution
o RS 4x107M~0.5x10-+M2 BB oliec acids] WEES 0.5x107~4.0x10M
2 AP Imle Hatel 224 2 ot F R HE #bAARA BN S
WES #3 Fig. 1. o) 49} o] oleic acids} methylene blues] = 2:18 z4wjg 2
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Fig. 1. Absorption curve of oleic acid
methylene blue complex. (18°C).
Total concentration of oleic acid;
40ppm.
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Fig. 3. Effect . of Na,SO, concentration
(17°C). Total concentration of cleic

acid; 40ppm.
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Fig. 2. Effect of NaHCO; concenteation
(17°C). Total concentration of oleic
acid; 40ppm.
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Fig. 4. Effect of shaking time (18.5°C).
Total concentration of = oleic acid;
40ppm.
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Fig. 5. Effect of temperature total conce-
ntration of oleic acid, Total conce-
nt-ration of oleic acid;40ppm.
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Fig. 7. Absorption curve of methylene blue
oleic acid complex. (18°C).
Total concentration of oleic acid;40ppm.
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Fig. 9. Effect of shaking time (18°C). Total
Concentration of oleic acid;40ppm.
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Fig. 6. Stability of colored solution in 1,2
-dichloroethane (17°C). Total con-
~entration of oleic acid; 40ppm.
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Fig. 8. Effect of HC1 concentration(17°C).
Total concentration of oléic acid;40ppm.
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Fig. 10. Effect of temperature of colored
solution in HCI solution. (18°C).
Total concention of oleic acid;40ppm
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Fig. 11. Stability of colored solution in HC)
solution (18°C). Total concen-tration
pf oleic acid; 40ppm.
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Fig. 13. Molar ratio of "oleic acid and me-
thylene blue (Mole ratio meth-
od).
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Fig. 12. Calibration curve’(15.5°C).
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Fig. 14. Molar ratio of oleic acid and me-
thylene blue (Continuos variation

. -method).
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Table . Extract ability of solvents

Solvents Extrac tability I Assorbance
1, 2-dichloroethane + 0.320
chlovoform + : 0.28
benzene - . _
ethyl ether - -
toluene - -
nitrobenzene O -

carbon tetrachloride — -
ethyl acetate - -
N-butyl alcohol O -

+ : quantitatively extracted
O : methylene blue solution itself extracted
— :not extracted :

Table [. Standard deviation

No Oleic acid found Deviation %
1 380.1 1.99 95.0
2 395.4 4.6 98.9
3 379.8 2.02 95.0
4 403.7 3.7 -+ 100.9
5 398.6 1.4 99.7

Theoretical amount : 4007/ml
Standard deviation : 3.6%

= Ae &gk

Reproducibility

Oleic acid% BE#EER BIF] wieh EEY R Table Dol o] HlEEZE 3.6%
PR A EE sk

N

Basic dyeql methylene bluesl #hiiti ¥ 1,2-dichloroethane s {EFsle] VAL HhHiE:
o 4 oleic acid?] EEIHES WEISATh o HEET FHG EE O BRENRE
EFEY Aoz #Esdh

Oleic acid E& B} BES o A z2nz —Ed BES #HiFksto ok st R
F— o= BEHRS MFRE ot

R W= 1,2-dichloroethaneo}l 744 Fghorl HEHIE & blanke] fao] {EE 9
3 #Este] e kol Estd o}, HCL solutione = it By ¥ wslsl gl
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