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ABSでRACT

The time－COurSe Changes of electronic spectra of aqueous solution containing

commercial detergent and Rodamine6Gwerestudiedatroomtemperature．The

intensity of electronic spectra of fatty acid soap decreased with time．In case

Of synthetic detergents，the relationship between change of electronic spectra

andtime was not observed obviously because of theturbidityin solution．The

Surfactantmicelle variesits structure with the passage of time

INTROI）tTCTION

Manyinvestigations about the relationship between surfactants and dyes have

been reported．Certain dye dissolvedin the solution containing surfactant shows

different colourincasebelow the criticalmicelle concentration（abbreviated as c．

m．C．inwhat follows）of surfactant andin case above c．m．C‥

Itis called”metachromasis”that a adsorbed dye tO Surfactant shows different

colouragainst the colour　in　existingin solution．Corrin，Harkins and Klevens

determined c．m．C．of surfactantsusingthisbehavior．Electricconductivitymethod，

viscositymethod，Surface tension method，1ight scattering method，SOlubiliZ；ation

method and osmotic pressure method were utilized tO determine the c．m．C．，and，

the colours methodis wellused because ofitS Simplicity of use．Theinfluencesof

saltS2）・3），and ofalcoho14）′5）・6），and oflength of alkylgroup7），and of temperature8），

thec．m．C．of surfactants mixture9），10），11）and the c．m．C．of pota台sium alkyl mallo－

nate12）wereinvestigated．

In proceses of dyeing，itis time－GOnSuming to get deeper colour and toraisethe

homogeneitiesin colour．There are few reports about the time－COurSe Change of

interaction between dyes and surfactants asauxiliaryindyeing．Itbecomespopulaly

inlaundering tO WaSh clothesaftersoakingindetergentsolutioncontainingenzyme，

but we can find few papers dealingwith the time－COurSe Change of property of

Surfactant solutionin such proceses．
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Thus ourinterest has beenpaid ontherelationship betweenthemicelleamount

andelectronicspectrum．In血sLpapei5号a如dg・onthB′址血e」COurSeChangeof the

PrOPerty Of surfactant micelle was madeby the observation of electronic spectra

Of commercialdetergents andRodamine6G．

瓦ⅩPERI朋：EⅣTAIJS

脇erZαね

Commercialdetergents summarizedin Tablel were usedwithout purifications

afterpulverizingin amortar．Ais a fattyacidsoap，B，C，D andE areSynthetic

detergentS COntainingalkylbenzenesulfonate．AnalyticalgradeRodamine6G（WAKO

Pure Chemical）as colours was dissoIvedin waterin a concentration oflXl0－3M

in each case when necessary．Ion－eXChanged distilled water was used to dissolve

these materials．

de†ergen†S �7W&fD8�VF蹠2�builders �4�6V�(y�ﾆ���8���ｨ�VVB���YH�襾'邑6R�

A 鉾������6萌6���G（汀bonG†e ���C�h���2�

B �;�ｨ�ｦﾆVf問�ﾄ�2�PhosphcE†e　sulfc†e　s＝cQ†e ���3�X���2�

C �;��ﾃ��Vf問�Sulfq†e　dum拍os＝C（コ†e ���C�8���2�LAS fQ††yGCidsoGP �6���7��VR�

D 汎�2�Suけq†eqluminos＝cQ†e C（】rbon（コ†色 ���C�X���2�

E �4E2�Phosphq†e　suIfq†es旧cq†e ���C�8���2�
LAS ���匁�6免�8���ｨ�VR�

Tablel．Compositions of commercial detergents．

几ね5㍍γβク乃βプ名ね

A detergent was dissolvedin400C waterin a concentration of2％．lml oflX

l0－3M Rodamine6G solution was addedint0100ml solution of detergen七．Imme－

diately after preparation of detergent solution，lhourafter，2hoursafter，3hour畠

after，5hours after，7hours after and24hours after，electronicspectra of these

SOlutions were measured on a Hitachi280A spectrophotometer at room tempera一

七ure．In either measurement，freshlyprepared，Rodamine6G solution wasaddedtO

the solutionin order to prevent theinfluence of decolouring of Rodamine6G13）．

The pH measurements were carried out with a TOA HM－18ET pH meter．
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RES町もTS AND DISCtTSS‡0N

PinacyanoIchloride，Eosin，Sky Blue FF，Rodamine　6G and Na－Salt of　2，6－

dichlorophenolrindophenol havebeen well used tO determine the critical micelle

concentration of surfactants．In generalcationic colours are used forlanionic sur－

factants，and for cationic surfactants anionic colours are wellused．For example，

Rodamine6G shows a red colourin the region below c．m．C．andit fluoresces a

Orange COlour above c．m．C．．

With respect to colour change at c．m．C．Corrinand Harkins2）explainasfollows；

dye molecules associate when existin water orinsurfactantsolutionbelowc．m．C．．

Assurfactantmicellesareformedonlymonomoleculardyes．areadsorbedtomicelles，

in consequencethe equiliburiumbetween monomolecules and aggregatesis shifted

and the number of monomoleculeincreases on the whole．So the absorption

SPeCtrumis more closely to the spectrum of monomolecular state．

E D 

C B　Rodqmlne6G 

A 

200　300　　　　　　500　　　　　　700　　　　　　900

Figllrel．ElectronicspectraofO．2％

COmmerCial detergents and

lXl0－5M Rodamine6G．

200　　　　　　300　　　　　　400　　　　　　500　　　　　　600

FigⅥ．re2．Electronic spectra of the

SOlutioncontaining0．2％fatty

acid soap andlXl0－5M Ro－

damine6G．

Figurel shows the spectra ofO．2％detergentsolutionsandoflXl0－5MRodamine

6G solution．Rodamine6Gsolution exhibitedits absorption maximum at527nmand

Other peaksintheultraviole七・〇ntheotherhand，COmmerCialdetergents，eSPeCially

AandB hadno absorptionpeaknear527nmbutseveralpeaksintheultraviolet，

C，D and E showed the overal1increase of absorption owing t0turbidity．

The electronic spectrumin the region of200nm－600nm when Rodamine　6G was

added t0the fatty acid soap solution was shownin Figure2．

It can be seen from Fig．l and Fig．2that theabsorptionmaximumat527nmis

avai1able t00bserve the time－COurSe Changes ofinteraction between surfactant

micelles and Rodamine6G molecules．

Figure3shows the time－COurSe Changes of spectra of200nm－600nmin　the case
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Figure3．Time－COurSe Changes of electronic spectra of the fatty

acid soap solution．

［Rodamine6G］＝1×10r5M

l：O hour2：l hour after3：3hours after　4：5　hours after

5：7hours after6：24hours after

Of Rodamine6G addition t0the fatty acid soap solution．As canbe seen fromthis

figure，the absorptionintensities at527nm decreased with the passage of time．

In the concentration region above c．m．Cり　0．2％in thisexperiments，theequilib－

riumis reached between monomolecular state Rodamine6Gincorporatedint0　the

micelle anditS mOlecular aggregates existing out of the micelle．

In these experiments Rodamine6Gsolution was prepared newly just before use

for each measurment．So the fact which the absorptionintensity of electronic

SPeCtra decreasedwithtimeindicates that the quantitative change or structural

Change ofthe surfactant micelles occurs with the passage oftime．

Thetime－COurSe Changes of absorptionintensityof syntheticdetergentsandfatty

acidsoap weresummarizedinTable2．Synthetic detergentS C，D andEappeared

turbidity when prepared，SO the comparison of absorptionintensity at　527nm was

done as follows；the two trough points across the peak at527nm werelinkedwith

Straightユine and the height from theline tO the top of peak at　527nm was

measured．Setting the height ofline at zero hour asl，the change of absorption

intensity was expressed by ratio against the height at zero hour．

In case of fattyacid soap，theturbidityof solution was slightly observed after

24hours，but the viscosity of solutionincreased and showed a gel state．The
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de†ergen‾†S �%��V鑓������'6�'��V柳驅冶�VV�8*���GCS#v贅�

0　　　■　　　‾5　　　5　　　7　　　24hours 

A ����������C嶋��������C度��������Cs���������CsX��������C迭�

B ����������C塗��������Cド��������Cド�������ｩ?�塗��������C�2�

C 曝������H�H�Vﾄ���ﾈ�S3�������Ymｨ�������3#8������C3"�

D ����������C#8������D滴��������C��������C���������3"�

E ����������C���������C嶋������ﾄ�������C滴��������C迭�

Table2．Time－COurSe Changesin ratio of absorptionintensity

de†ergen†5 ����

0　　　1　　　3　　　　5　　　　7　　　24hours 

A 祷�Cス��������C滴��������Cヨ��������3ヨ��������C�(��������Csr�

B 祷�Cc(��������CcH��������Cc(��������Cc���������CcX��������CCb�

主1　C 祷�CC8��������CC���������CC���������3Cx��������CS���������C32�

D 祷�CSh��������CSx��������CS���������CSh��������Cc(��������CC2�

E 祷�C#X��������C3H��������C3h��������CSx��������C3h��������C#B�

Table3．Time－COurSe Changes of pH values．

StruCture Of micellein a gelstateis attractive problem．Theturbidityofsynthetic

detergent solutions became clearly with time andwhiteprecipitateswereobserved．

This precipitates seemed to be silicate and enzime as builderin detergents．

Table3shows pH changes ofsolutionwiththe passage oftime．The changein

PH values was scarcely observed，thereforeit seemed that thestructureofmicelle

WaSlitt1e affected by hydrolysis．

Several structures of micelle have been proposed，but the relationship between

the structure of micelle and the condition of solutionis not so we11－defined．

Furthermore，itis poorly characteri2；ed that the micelle structure once formedis

alterable or unalterable with the passage of time．

From the data showninTable2it WaS SuggeSted that the structure of micelle

Showed some change as time passage．Rearrangement of micellestructurebetween

SPherical，Plates and columns state may occur．The measurement of micelle size

by X－ray Smallangle scattering seems togive a significantinformation about the
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time－COurSe Change of micelle structure．
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