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Anacceleratedtestusingfilterpaperforthedeterminationoftheyellowingofdrying

oilsisdescribed・Ｔｈｅｍｅｔｈｏｄｉｓａｓｆｏｌｌｏｗｓ：ｓ０ｍｇｏｆｓａｍｐｌｅａｒｅｐｌａｃｅｄｄｒｏｐｂｙｄｒｏｐｉｎ

ｔｈｅｃｅｎｔｅｒｏｆａ４０×４０ｍｍｓｑｕａｒｅｏｆＴｏｙｏＮｏ，３mterpaper，thenthelmitisplacedina

desiccatorfillednitrogenforaboutlhr・ｆｏｒｔｈｅｐurposeofdiffusingthesampleoverthe

surfaceofthepaper・ＴｈｅｆｉｌｔｅｒｐａｐｅｒｍｍｉｓｔｈｅｎｐｌａｃｅｄｉｎadesiccatercontainingNaCl
saturatedaq・solution、Ｔｈｅｄｅｓｉｃｃａｔｏｒｉｓｐｕｔｉｎａｎｆｏｒｃｅｄｄｒａｆｔｏｖｅｎｋｅｅｐｅｄａｔ５０ｏＣｏｒ
７５ｏＣ，ａｎｄｔｈｅａｍｏｕｎｔｏｆｙｅｌｌｏｗｉｎｇｉｓｄｅｔｅｒminedbythedifferenceintheabsorbancemea‐

suｒｅｍｅｎｔｓａｔ４４０ｍｊｕａｎｄ７２０ｍｊ４ｚ，usingacleanwhitemterpaperasreferencestandard，

whichismeasuredonceadayfor5ｄａｙｓ（75℃）ｏｒｌＯｄａｙｓ（50°Ｃ）inaHitachiModel

EPU-2spectrophotometer，equippedwithareHectanceaccesory・Ｒｅｓｕｌｔｓｏｆｔｈｅｔｅｓｔｓｏｎａ

ｎｕｍｂｅｒｏｆｃｏmmondryingoilsshowedgoodagreementwiththeobserbedyellowing．

Introduction

Manystudiesdonepastlyaboutthemeasuringofyellowingpropertyofdlyingoils･

Thesemostprocedureusedpaintswhichpreparedfromthedryingoilsanｄｐｉｇｍｅｎｔｓｅ.ｇ・
ＴｉＯ２・Thepaintscoatedonmetalplatesandthecoatedplatesweresufferedforthe

influenceofheatandhumidity・ThenyellownessweremeasuredfromthereHectance

spectmmofvisibleray，ButthecalculationofyeⅡownessfromthespectrumisverytrou‐

blesome，ThenanacceleratedtestusmgmterpaperforthedeterminationoftheyeⅡowing
ofdryingoilsisdescribed･Privettetal')proposedthemethod，buttheydidnotcontrolled
humiditywhichsupposedtohavelargeinfluenceforthephenomenon．

Ｍ趣teriaNs

Linseedoil，soybeanoil，chinesestungoil，soybeanoilfattyacidanddehydratedcas‐
toroilfattyacidwereobtainedfromcommercialsouces・

Polymerizedchinesetungoilwaspreparedbypolymerizationofchinesｅｔｕｎｇｏｉｌａｔ
２００ｏＣｆｏｒ１．５hours，ｔｈｅｐｏlymerizedoilhadaniodinevalueof８２．９ａｎｄｒｅＨuctiveindex

orl､5005．Dehydratedcastoroilwaspreparedbyesterincationofdehydratedcastoroil

fattyacidwithglyoerol，whichhasiodinevalueof１５２．１，ａｃｉｄｖａｌｕｅｏｆ５､７andreHuctive

indexof1.4850．Urethaneoilwassynthesizedbythereactionofsoybeanoilfattyacid
di-esterofpentaerythritolwithtolylendi-isocyanate．

Procedure

PreparationofnIm：Ａ４０×４０ｍｍｓｑＵａｒｅｏｆＴｏｙｏＮｏ、３filterpaperisplacedona

smallwirｅｓｕｐｐｏｒｔｏｎｔｈｅｐａｎｏｆａｎａｎａｌｙｔｉｃａｌbalanceandweighed・ＴｈｅｎａｂｏｕｔｌＯＯｍｇ
ｏｆｓａｍｐｌｅａｒｅｐｌａｃｅｄｄｒｏｐｂｙｄｒｏｐｉｎｔｈｅｃｅｎｔｅｒｏｆｔｈｅｐａｐｅｒ，Ｔｈｅｓａｍｐｌｅｓａｒｅ５０％
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xyleneso1utionofabovementioneddryingoils,andwhichcontainesPbO,４％ａｎｄＣｏＯ､０５

％ｄｒｙｅｒｆｏｒｔｈｅｏｉｌｉｎｔｈｅｆｏｒｍｓｏｆｎａｐｈthenate・Ｓｏｎｅｔ５０ｍｇｏｆｔｈｅｏｉｌａｒｅｐｌａｃｅｄｏｎ
ｔｈepaper・Thentheunitisplacedinadesiccatornllednitrogenforaboutlhr・forthe

purposeofdiffusingthesampleoverthesurfaceofthepaper、Thissizeofthepaperis
convenienttothespectrophotometer,ａｎｄｔｈｅｒｅａｓｏｎｏｆｔｈｅｕｓｉｎｇｏｆ５０％solutionofthe
oilisthatthediffuｓｉｏｎｏｆｔｈｅｏｉｌｏｖｅｒｔｈｅｓｕｒｆａｃｅｏｆｔｈepaperisnotsuffiicentlyifwhich

ｐｌａｃｅｄｏｎｔｈｅｆｏｒｍｏｆｏｉｌｏｎｌｙ･
ThefilterpaperfilmisthenplacedinadesiccatorcontainingNaClsaturatedaq・

solution・Ｔｈｅｄｅｓｉｃｃａｔｏｒｉｓｐｕｔｉｎａｎｆｏｒｃｅｄｄｒａｆｔｏｖｅｎｋｅｅｐｅｄａｔ５０ｏＣｏｒ７5°Ｃ，andthe

amountofyellowingisdeterminedbythefollowingmethod・Theyellowingofthefilter

paperElmwasacceleratedatthecondition，Humiditywasmaintainedatabout75％on
theaboveeachcases・

Ｍｅasurementofyellowing：Theamountofyellowingisdeterminedbythedifferencein

theabsorbancemeasurementsofreHectance（expressedas4opticaldensity）atsometwo

differentwavelengths，usingacleanwhitefilterpaperasreferencestandard，ｗｈｉｃｈｉｓ
ｍｅａｓｕｒｅｄｏｎｃｅａｄａｙｆｏｒ５ｄａｙｓ（75°Ｃ）ｏｒｌＯｄａｙｓ（50℃）inaHitachiModelEPU-2spe‐

･ctrophotometer，equippedwithareflectanceaccesory・
Todetermmethemostappropriatetwowavelengthsfortheabovepurpose，ｗｅｍｅａ‐

suredtheabsorbanceat400mja，４４０，浬，480ｍ〃，Ｓ２０ｍｌａａｎｄ７２０β，thesemeasurements

weredonefor5ｄａｙｓ（75℃）ａｎｄｌＯｄａｙｓ（50.C）for5sampleswhichisshownlater・

Then4opticaldensitywascalculatｅｄａｓｆｏｎｏｗｓ：

jopticaldensity（400-720）

＝opticaldensity（400ｍ")－opticaldensity（720ｍ"）

４opticaldensity（400-720)，（440-720)，（480-720)，（520-720）werethencalculated、４
opticaldensity（400-720）changesofeachsamplesat75oCand50oCwereplottedagainst
timerespectively・Then4opticaldensity（440-720)，（480-720),ａｎｄ(520-720)wereplotted
Similarly,thechangeof4opticaldensity（440-720）ａｔ７５ｏＣｉｓｓｈｏｗｎｏｎＦｉｇ､１.Thesample
numberofFig、１ｉｓａｓｆｏｌｌｏｗｓ：Ｎｏ．１１inseedoil，Ｎｏ．Zsoybeanoil，Ｎｏ．３dehydrated
castoroil，Ｎｏ．４polymelizedchinesetungoil，Ｎｏ．surethaneoil．

．Theyellowingorderwasgivenforeaｃｈｓａｍｐｌｅｓａｔｅａｃｈｌａｐｓｅｏｆｄａｙｆｒｏｍｔheresults
ofabovefigures，ｏｆｃｏｕｒｓｅｔｈｅｓａｍｐｌｅｗｈｉｃｈｈａｄｍｏｓｔｌarge4opticaldensitywasordered
tofirst，Thentheseorderfromeach且gpreswerecomparedtotheobserbedyellowingor‐

der･ＴｈｅｎiｔｗａｓｆｏｕｎｄｔｈａｔｔｈｅｏｒｄｅｒｆｒｏｍｔｈｅＥgureof4opticaldensity（440-720）
showedmostagreementtotheobserbeｄ

yellowingorder、Ｔｈｅｔｗｏｏｒｄｅｒｓａｔｔｈｅｃａ‐
ｓｅｏｆ７５ｏＣａｒｅｓｈｏｗｎｏｎＴａｂｌｅｌ，Ｔｈｅｄｉ－

ｓａｇｒｅｅｍｅｎｔｏｆｔｈｅｔｗｏｏｒｄｅｒｏｆＴａｂｌｅｌｉｓ

ｍａｉｎｌｙｏｗｉｎｇｔｏｔｈｅｄｉ髄cultyofjudgment

ofobservingyenowingorder・

Table１．Yellowingorderofeach

samples（75℃）
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Fig.１．Changeof4opticaldensity
（440-720） :i:ＳａｍｐｌｅｎｕｍｂｅｒｉｓｓａｍｅｔｏＦｉｇ． Ｉ
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Ｓａｍｅｒｅｓｕltswereobtainedonthecaseof５０℃,thenwenamed4opticaldensity（440

-720）asYellowingdegree,andusedtofollowingstudy．

ResRxNtsandDiscussion

InfIuenceofthequantitycfthｅｓａｍｐｌｅｐＩａｃｅｄｏｎｔｈｅ団terpaper：１００９，１４０ｇａｎｄ２００ｇ

ｏｆｘｙｌｅｎｅ５０％solutionoflinseedoil（-I-dryer)wereweighedonthehlterpapers,thenthese

piecesweretestedforyeｌｌｏｗｉｎｇａｔ７５ｏＣａｎｄ５０ｏＣ・YellowingdegreeｏｆｔｈｅｃａｓｅｏｆｌＯＯｇ

ｓａｍｐｌｅｗａＳ０．３３，１４０ｇｓａｍｐｌｅｗａｓＯ､３６ａｎｄ２００ｇｓａｍｐｌｅｗａｓＯ､３９ａｆｔｅｒ２ｄａｙｓａｔ７５ｏＣ，

ａｎｄｔｈａｔｏｆｌＯＯｇｗａｓＯ､５１，１４０ｇｗａｓＯ,Ｓ３ａｎｄ２００ｇｗａｓＯ､５５ａｆｔｅｒ５ｄａｙｓａｔｓａｍｅｔｅｍｐｅra‐

ture、Aboutequalresultswereobtainedaｔｔｈｅｃａｓｅｏｆ５０ｏＣ、Ｓｏｗｅｒｏｕｎｄｔｈａｔｔｈｅｑｕａｎ‐

ｔｉｔｙｏｆｔｈｅｓａｍｐｌｅｈａｄｓｏｍｅｉｎＨｕｅｎｃｅtoyellowingdegreeinthismethod，ｂｕｔｔｈａｔｗａｓ
ｎｏｔｓｏｍｕｃｈ，

InfIuenceoftemPerat皿ｅ：１００glinseedoilsolutiontestwasdoneａｔ７５ｏＣａｎｄ５０ｏＣ，and

yellowingdegreewascompared・Ａｆｔｅｒ２ｄａｙｓｔｈｅｄｅｇｒｅｅａｔ７５ｏＣｗａｓ0.33,ｈｏｗｅｖｅｒｔｈａｔ
ｏｆ５０ｏＣｗａｓ0.095,ｔｈｅｎａｆｔｅｒ５ｄａｙｓｔｈａｔｏｆ７５ｏＣｗａｓ0.51,ａｎｄｔｈａｔｏｆ５０ｏＣｗａｓＯ､２０ｒｅ‐

spectively・ThenlOOgpolymerizedchinesetlmgｏｉｌｔｅｓｔｗａｓｄｏｎｅａｌｓｏａｔ７５ｏＣａｎｄ５０ｏＣ、

Ａｆｔｅｒ２ｄａｙｓｔｈａｔｏｆ７５ｏＣｗａｓ0.32,ｔｈａｔｏｆ５０ｏＣｗａｓＯ､08,ａｆｔｅｒ５ｄａｙｓｔｈａｔｏｆ７５ｏＣｗａｓ
0.44,ｔｈａｔｏｆ５０･ＣｗａｓＯ､１２．Sowefoundthatthetemperatureeffectforyellowingwas

markedly・

HumidityefTect：１００ｇｌｉｎｓｅｅｄｏｉｌｔｅｓｔｗａｓｍａｄｅｎｏｔｉｎｄｅｓiccatorat75oC,otherconditions

wereeqUanycontroⅡed，andthisresultwascomparedtoabovementionedlOOg75oCtest

(７５％humidity)．After2daystheyenowingdegreeonthiscasewas0.21,ａｆｔｅｒ５ｄａｙｓ

ｔｈａｔｗａｓＯ､30．Thedatawasconsiderablyｓｍａｌｌｃｏｍｐａｒｅｄｔｏｔｈｅｄａｔａｏｆａｂｏｖｅ７５％

humidity・Humidityonthecaseofnodesiccatorwaslowerdoubtlessly・Ｓｏｉｔｗａｓｆｏｕｎｄ

ｔｈａｔｈｕｍｉｄｉｔｙｈａｄｍｕｃｈｅｆｆｅｃｔｏｎｔｈｅｙｅｌｌｏｗｉｎｇｏｆｄｒｙｉｎｇｏilfilms・

Dryereffect：100glinseedoiltest（notcontaindryer）ｗａｓｄｏｎｅａｔ５０ｏＣ・Theyellowing

degreeonthiscasewaｓ０．０２after2days,０．０９ａｆｔｅｒ５ｄａｙｓａｎｄＯ､２６afterlOdays・Ｏｎｔｈｅ

ｏｔｈｅｒｈａｎｄｔｈｅｏｒｄｉｎａ１ｙｌＯＯｇｌｉｎｓｅｅｄｏｉｌｔｅｓｔａｔ５０ｏＣｓｈｏｗｅｄｔｈｅｄｅｇｒｅｅｏｆＯ・O95after2

days，０．２０ａｆｔｅｒ５ｄａｙｓａｎｄＯ､２８afterlOdays・Ｓｏｗｅｆｏｕｎｄｔｈａｔｄｒｙｅｒｈａｄｍｕｃｈａｃｃｅle‐

ratingeffectontheinitialstageoftheyellowing，butaftermanydaysthiseffectweakened，

thenyellowingdegreeonthecaseofnodryerovertooktothatofordinarydryercontai‐

ningcase・

Yellowingdegreeofsomedryingoils：Thetestsweremadeforlinseedoil（Ｎｏ．１)，soybean

oil（No.２)，dehydratedcastoroil（No.３),polymerizedchinesetungoil（No.４）ａｎｄｕｒｅ‐

thaneoil（No.５）whichabovementionedat75oCAfter2days,theyellowingdegrees

areasfollowｓ：Ｎｏ．１０．３４，Ｎｏ．２０．１８，Ｎｏ．３０．２２，Ｎｏ．４０．３２，Ｎｏ．50.19,ａｎｄａｆｔｅｒ５ｄａｙｓ

Ｎｏ、１０．５１，Ｎｏ．２０．３６，Ｎｏ．３０．４６，Ｎｏ．４０．４４，Ｎｏ．５０．３０respectively．Theseorderof

yellowingdegreewaslistedonTablelalready・Itwasfoundthaturethaneoilyellowed

initially，butitsprogresswascomparativelyｓｌｏｗ，ｔｈｅｎafter5daysthedegreeofsoybean

oilsurpassedtothatofurethaneoil・Theyellowingorderafter5daysareａｓｆｏｌｌｏｗｓ：

linseedoil，dehydratedcastoroil,polymerizedchinesetImgoil,soybeanoil,urethaneoil．
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