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EFFECIS ON THE HICELLAR SOLUBILIZATIOK OF ORGANIC CDPOUNDS
BY sURFHCTANT MICELLES. 11. HATRE AN٥ P05ITION DF
SBSTITUENT GRDLIP5 IR AROHATIC ACIDS.

wafaa 5. HlgazY and Faten 2. hahaud

DepartDent of Chemlstry, Unlverslty ColIege tor GIrls, AIn
Shans Unlverslty.
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ABSTPACT

The semlequIIlbrlum dlalysls method has been used

to Investlgate the eglllbrlu solubIl IzatIon of o-, m-

and p-talulc aclds by 0.1N BCI agueous solutlons of the

catIonlc surfactant 1-hexadecylpyrIdlnlua chlorlde

«cetylpyrldlnlum chlorlde), throughout a range of

concentrations of the tolulc aclds and surfactant.

Values of the apparant solublIlzatlon constant, K, af

the neutral acL d haveح been correlated wIth m leص

fractIona o٤ the acld In the MlcelIe , ج# here K=H,

/[aonaerlc acld}. The actlvlty coeffLcIents of both

acld and eurfactant were obtalned, conslstent lth ب the

G1 bbs-Duhem equatlon.

Several concluslons can be drau frc the reslts:

(a) For each of the three tolulc acId - cetylpyrldInlu

chlorlde systeas, K 1a fond to vary nearly llnearly

wIth , ي{ throughout the Investlgated range of acld

concentratlon. Gb) The. presence of bath the meth] and

carboxyl grGps aa bstltuentsي In the benzene rlng
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enhances the soubIlization much more than the additive

effect of both groups, uhen present separatEly. (c) The

pasltlon of the substituent graups vlth respect to each

other, will affect the extent of solubIlization o٤ the

Investlgated acIds. (d) The dlffercnce In the values of

٤٢or the three aclds sho a contradlctlon to a group

contrlbution aode] dEveloped recently.
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1I1RODUCTIUt

The solub!HizatIon of organic cqmNpounds in surfactant mlcelles

has been stuDIed utIllzing varlous technlques such as vapor prEssure

(1), gas chroatography {2), nmr-spln-Echo techn} ue و (3), micellar

enhanced uItra fiItratIon (FIEUE) and the semIeguIIibrlum dialysis

method (SED) hIch ب has been recentIy developed and used extensIvely

(4-9)٠ Some important factors are knoun to Influence the extent o٤

solub] IIzatlon as, for example, buIk solutlon effects (10,11),

Possible Laplace preasure effects(12,13), and the effect caused by

the interactlon between the electrlcal potentlal at the Ionlc mlcellar

surface and polar or polarlzable nonelectrolyte aolecules solubIllzed

lthln the mlcelle (14). 1n many appllcatlons of mlcellar- basedب 

eparatlon methods, the concentratlon of organlc solutes ln mlceliesة 

may be expected to be relatively snall. Thus, It wIll be very helpful

to be able to predict the partltIon coefficlent of organic molecules

ln agueous surfactant mlcelles (the solubllizatlon constant)،

As a contrlbution to the accumlatlng Infornatlon about the

solublIIzatIon of a varlety of organlc copounds 1n dlfterent

sur factants, we Investlgated In Part I o٤ thIs serles (15) the effect

of Insertlng a (Ci2) C00. م group betveen the hydrogen and the phenyl

group of benzene, on the extent of solublllzatlon of benzene In the

mlcelIes of hexadecylpyrldlnHum chlorIde (CPC) The study enabled also

the caparlson ٥f the solubllIzatlon of the three aclds. To add st111

more to the accumlatIng Informatlon of thls subJect, ve studled, ln

the present wotk, the solublllzatlon of o- ٠٥- , and p- toluic aclds

in CPC. Several conclusions could be drawn ftomn the results of sch a

study when capared 4Ith prevlous results obtaIned for toluene and for
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benzoic acld, such as the effect of the nature and posltion of the

sbstl tuent groups present on the Extent of solubI Ilzation. Als٥, the

result of the present atudy could be uscd t٥ test the applIcabIIIty

of a ney approach made recently (16) attemptlng to preDdlct the value

of the solubHlIzatlon constant, based on a group contribut ion Model

dePending only on the nature of the organlc compound and on the groups

present as substitucnts or branches.

EXPERIHEHITAL

The SED technlgue has been described In detall prevlously (4). A

0.1h HC] solutlon contalning known concentratIons of the srfactant

and slute was placed on one sldc of the membrane (retentate), and the

other slde (perneate) contaIned 0.IH HCL solut1on. The InItlal

surfactant concentration 1s chosen to be much hlgher than the crltlcal

Mlcele concentratlon (cmc), t٥ ensure that most of the surfactant

micelles are present In mlceIar form. The HCI solutlon 1s used

{nstead of an aqueous solutlon to reduce the concentration 0f free

hexadecylpyridlnlum Ion ln the retentate solutIon, and also ta 5upress

the IonlzatIon of the organlc acIds used, hence, mlnlmlzlng anY

copllcatlons In the fInal caputations. Equlllbrlum Is usually

reached wlthln 1٥-24 hours, at whlch tLme the actlvlty of free organlc

salute 1s the same In the retentate and permeate.

talalitles were used to asure maxImum accuTacy 1n fln ٥ أ

calculatlons. The Initlal molalIty o٤ the organlc solute In the

retentate varIed ٤rom 0.0103 - 0.129 for ٥-t٥lulc acid (0TA), 0.0102 -

0.٠1022 for m-toluic acld (HIA) and 0.0109 -0.1135 tor p-tolulc acld

CPTA). The InltIa1 CPC concentratIon was 0.05 t٥ 0.2 molal, The cuc of

cP'Is 0.000808 «17).
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A)1 organlc acld used (Aldrlch 99.4) and !h adcYlprldInع

chlorIde monolydrate tbexcel», wcre used as received-

The pemeate solutIon vas anaا yzed uslng U spectrGrOy,

ExtlnctIon coeffLcients (aلorptivltlea) ereى deterelned at ٤0 m

Intervals across the uقa or CP, 0IA, HTA, and RTh aطscrbaDce peaks,

assumlng that Beer's lau applies ta the very diute salutias af Uhe

Lndlvlda1 ccmponents. Ihe concentraticns of the organic soute and

CPC 1n the peraeate were calculated siMltanecsly, using a nalLnear

least sguares couputer progra4)ه ). Retentate ccertratlos wre

obtalned bY correcting the riginal. cucentratiهs far the allد

aount o٤ solute transferred into the perMeate slt.

DATA MALYSIS AlD REكNLIS

The detalled methoks af analsis of the dta D talnedا were gfweD

Prevlously G5, 7-9), The 1oDlzatIon of the aclds has been Meglected,

sInce 1t as ب mlnlmlzed bY using 0.1h bCl, as ntioned ه Eefote. me

relatlonshIps leading to the calculatlan af the slublIzatLon

constants of the organic aclds used ln aPC, and the calclatiص of the

activIty caetfIcients of the orgnic acid and srfactant can be

sumnarlzed ln the fol lolng equatfons.

terc.,D٨ ب,--٦٨٣٨٩٦+٨/'-,) a2c

 "؟3• الهة%بها سه
K = K, (١-٥x,)

٢٨=١١«e;)
٢٨=٥/١١-٥ )م¥

]8x,1-١٨٤٢-,(3-١n؟'٦ م}=١/٢١-٥{«]١٥ 
٨

retperperreT Ir,ee- ro;;t٢ رلإجيص - 0-8, ١٣٨i ٨Y- ى٨ ء
8٤c

-$

٢1

 )zه

G)

(4)

G5)

{6)

(7)
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[H1 and ه, [CPC denote بم the total concentratlon of the organlc acld

and surfactant, respectlvely. ICPC],1م; s the molar concentratlon of

the rfactant اتق in the micelle,}1م s the intramlcellar male fractlon

of ٥rganlc acld, and Yم and rppc are actIvity coefficlents based on

the pue coponent standard state for the organlc acId and the pure

micelle standard state far the surfactant. c• A 1s seIected to

approxImately egual to the concentratlon of monomerlc organic acld at

whlch the partlal pressure or fugaclty of acld 1s egual to that of
٥pure acld at the sam temperature. @pg la the concentration of

monoertc surfactant In the bulk phase ln the absence af added oganlc

salute.

Table IIsts a]] of the prImary resu]ts for the o-٠ m- and

p-tolulc acId solutlons In CPC, The fIrst 2 coluTns 1Lst the

experimental values for both acid and surfactant concentratlons in the

retentate solution. Coiumns 3 and 41!at the values af the acid and

surfactatnt concentratlons in the permzate solutlon. The !ast column

hIsts the walue at the concentration of the acid n the pecoeate

solutlon, as predlcted fro the model.

Table II 1lsts the valucs of the least-squares parametets (Ko and
per

b) derIved by fIttIng al] of the [A] data for a glven toluic acld
to#

ith• ي the above pentioned model. The table also includes values forcب 
A

and C
cPc used In the analysls. The relatIve root-mean-Sguare

. erdeviatLons tabulated are those in IA]{or each system.
tot
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FIgres 1-3 show the dcpendence of and م' onX م' for the
٨

three CP0-to!uIc acld systems. The 3 flgures are qulte sImllar In

shape,2 1ncreases wHth lncreAslng the acld mole fractlon Into the
٨

mlcelle, whereaS Yمم decreases In the same dlrectlon.

FIgures 4-6 are plots o٤ K agalnst , و8 the stralght 1hnes

correspondlng to the values of K and b for each systen, The poInts

1ndlcate values o٤ K calculated polnt by polnt by a method slmllar to

that descrIbed previously {5), making the assumptIon that the value of

.In the permeate solutlon ls equal to that ln the retentate}م 
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DISCUSSIO AID COICLISIOHS

The most imortant factors influenclng the extent and region of

eolubIlI2atlon of organic solutes into surfactant Micelles, are refereD

to In the "Introductlon", .and can be sm3rlzeD as:

1- DuIk solutlon effects

2- PossHble Laplace Pressure eftects

3- The effect causeD by the InteractIon between the electrical

potentlal at the Ionic mlcellar srface and Polar or polarlzable

nonelectro!yte ralecules solubilized wlthin the micelle.

The expected effects of these factors have been DlscusseD prevlously

(7, 15, 18), explainlng the assned structure of the lonlc micel les, and

the subsequent effect of thIs structure on the solublllzatlon of

different organlc canpounds. Accordingly, benzene, the parent compound

o٤ the substances Investlgated In the present study, ls dlstrlbuted,

hen present as the organic salute, almast uniformly throughout the؟ 

surface and core reglons of the CPC mlceIle (19).

In Part 1 of thIs series ،I5), it vas found that K for benzoic acid
-٦

1s considerably larger than that for benzene ( 72 T as commpared wIth
-1

40H ), 4hlch was attributed to the fact that the -COOb group Is

Intensily charged and capable af hydrogen banding uIth water, together

wlth conslderlng the 3 factors mentloned above. Also, hen ب a aethyl

group, -CH3, Is Introduced Into benzene, ln toluene, the aliphatIc

character in the molecule Is Increased, in addltlon to the already

present aramatlc character of the benzene molecule, resultlng In an

aPParent alteratlon of the 3 factors, such that K ٤or toluene Is Rch

hlgher than that for benzene «8), ( I25 ١'aو compared wlth 4٥ M}.

Wamen's Coll. Ann. Rev.
Vol. 15 (990).
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In the present study, the ccmpaund used contalna a carboxyllc acld

grouP and a aethyl grouP, both Introduced in the same benzene ring

(toluic acld), where lts o-, m- and p- substl tuents weTe investigated.

It Ia clear from Table 1I that the values of' the apparent

solubl !Ization constant Kfor the 3 acids are all hlgher than that for

eIther benzene or toluene, ThIs IndIcates that the presence of both

groups, as substItuents Into the benzene ring at the same tlme, nat only

does not contradlct the effect of elthe of them on the factora

Influenclng the solubllLzatlon, but actual!y enlances the solubi[ ization

t٥ a larger extent than the algbric addItIon of the separate effeet of

both the -C00H and -CIl3 groups with respect to the benzene molecule.

ln canparlng the values ٥٤ K tor the three aclds, as can be seen

from Table II, It can be clear!y seen that the values of K varP in the

order m-2p-2٥- substltuents، The Ioest waIue for the o- substltuent can

be explaIned on the basis that the presence of the -C00H and -CH3

groups, ortho to each other, II[ ب iMpose some steric hinderence of one

on the other, thus decreasing the expected eftect for each group, uhen

Present separately, on the extent of solubllizatian. 'The fact that the

value of K ٤or the p-substi tuent Is 1ess that that for the

m-sbstltuent, although there Is no steric hInderence in both, can be

explaIned an the basls that vhEn the tvo sbstltuent grouUs are present

'para' to each other, there tends tobe a comnpetlng effect between

sur face salublllzatlon due to the -CD0H group, and core solubillzatlon

due to the -CH3 group, resulting In the notlced Iه er value for K than

that for the m-substltuent, where there ls nelther the steric effect nor

the conpeting effect of the substltuent groups.

women's Coll. Ann. Rev.
Vol. 15 {1990).
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Th¢ apparent dlfference In the value ٥٤ K {or the three aclds n ا19

ctear contradictIon toa graup contributlon model developed recently

{16). According to thIs mode , ا all 3 values of K shoutd be,

theoreticaly, the same since the mode] Is based on the assumptIon that

the value of K is dependent only on a certaln contrlbutIon from the

groups present, according to thelr nature and lrrelevant of thelr

posltlon. A slmllar contradlctlon to the model was also shown In Part

of thls series, where, according to the model, vaues of K vere expected

to differ because the substI tuents are dlfferent, but the. results shoued

that theK values are almost the same, IndlcatIng that the extent of

solubIlizaton l1 ب1 deflnltely depend on several factors based on both

nature and posltlon of the substituents.

It can be gentcrally aeen, fro FIgs. 1-6, that, for ahl three

tolulc acids, the solubllizatlon constants decrease, and the actl٧Ity

coefflclents {ncrease, as thc mo)e fractIon of the acld solub!!Ized ln

the mlcehle increases. This is In acGordance Ith previous results for

hIgh!y polar and aliphatic salutes, solubIIized by lonic surfactant

mlceiles (5-9, 15).

-10-
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٦abI٥ I. Exper imenta and أ Calcu atad ا Values of Toluic Mcid Cocentrations
1n 1١e ٢'orawc lc ت Ior KUإ tteIentate Solutions Cun1aining CHC and

8Acid.

o-[ouic Nci

Ratentate Solution Permeate 5olut ion
 )ا

CA] CcnC ٤٨2 CCrC] ٤٨ م\٢e .ن
1٠237٥٤-1 2.2185٤-٧١ 3.53 ذ3E-3 ة،٠٤» .لا833٤٤!-5 .ذ٤7 ن٤F-65 د»٣٣
١٠238٩٤-٥١ • 2.2135٤-1 3.2476٤-53 7.333٤-45 3.545٦٤-03

43-3.13٩7٤ ا٠13٩%٤-6١ .ة٩434٤-02 0٤i645-3.2475٤ .؟٥٤١٤٧
6٠45%5٤-02 1.١34%٤-٤1 2. 9B55E-83 ٧.٧4!itE+vt :.:5iTF-95
5. 982٦٤-42 1٠1037٤-٥١ 2,97٩;E-445%5.٤ تE-45 3.1522E-4٤
5. 3E54٤-02 1.١٧٩٤٤-٥١ ٩42 ج3٢-٥٦ 5@-155٤!5٠ ، «لا، ،لا ١٦53%٤-٢٦  و مذدءء٦ ه
2,73:8٤-@2 5.36:I٤-42 2.63 إ٩٤-43 3.٩٤٩5٤-٤5 :.£::3E-9;
2.7035٤-@2 5.385٤-02 2.63.3٩٤-٧3 2.9474٤-55 2,230٤-0٦
1٠١٥1٤٤-6١ 2.176٤٤-٤١ 2.8252-65 0٠00?E4%5 3,5٧05E-:
1.121٤-51» 2.1%05٤-W٤ 2٠7٤E%£-9 » »د د 35itE-527).3 .ذT-03
5.344٦٤-62 1088٩٤-٨١ 2,5774E-03 0.4%4٤١%٥ 2.83%٤٤-03
5.3445٤-2 1٠4E63٤-4١ 2.5٥I2٤-9: !٠٤23٤٤-5 2.83%8٤-43
5.٤312٤-١2 ١.452٩٤-5١ 2.455٩٤-43 ٠٨٩ ج٣٣ 4 +ءذ.٤%-١ .7233E-43
5.0320٤-62 1.(58E٤-٧١ 2,4475٤-55 .C%٤+@5 2.7275E-@3
1٠٩210٤-62 4.285٩٤-02 2.١٩٩2٤-43 1.4٤8%٤- 2.3505٩٤-03
1٠٩22E£-02 4.2U6%٤-82 2٠1328٤-3 t4٧t%0@)٤3-2.355٥ ,.ا
8,8024٤-2 2٠267٩٤-٥١ 1٠9854٤-W3 5.43.:5٤-05 2.2537F-0٤
8.6833F-02 2.200٧٤@-١ 1,958.3E-03 4.٤213٤-5 2.Z5%0E-03
4٠2273٤-٥2 1٠I١%iE-0١ 1.9.385٤-6 ت 2.2035٤-5 2.1٩3٤-3
4.2.3@a٤-@2 1٠I٧٩٧٤-٧١ 1.9235٤-٥5 ٦.1١٩7٤-٧5 2.1444٤-3
8١٧٩٠3٤-٨2 2٠288٤-٧١ 1.368٤٤-i: 7.41٤٦٤-٥5 1.5445٤-03
8,110٩٤-٧2 2.22E٤٤-61 1.3P%5E-@3 ٤٠917(٤-5 1.5447٤-@5
2,8082٤-62 1.6٩78٤-٥١ 1.2٩1٤٤-4: 2. 75١@٤-٧5 E-031.4 ة3 ة
4.385B٤-@2 2.1674٤-٧1 1٠(٤8.3٤-03 1.1٤.3:E-٩  .ا٤%113@-3
2.«165٤-62 ٤-9٠5785٩ .ا٤%92٤-١ 8.9573٤-45 1.058:-43 ،
2.61٥5-02 1,٧2١6٤-٧١ ٩,573٩٤-0٩ 6.٠6634٤-٧5 1٠(553E-45
2.٧51٧٤-02 2. 1033٤-01 4٠5237٤-@4 9.887.:E-05 5.255٤٤-64
2.04٩2٤-02 2.103٤@-١ 4٠76٩7٤-6٩ 0٩-5.25١4٤ .إ9724٤-0٩
١٠64٩٩٤-٧2 1.0٩18٤-٥٤ 4٠3333٤-٧٩ ٤,4735٤-65 5.(3١4٤-٥٩
1.٥39١٤-٧1 1٠0٩١٩٤-١ 4,4.3%١٤-٥٩ 6٠1587٤-55 5.0i5I٤-0٩

-١١-concentrations 1n mol13 م١

"cو teulated results obained by {itting the activity coetFIclent with
equations 5& 7, using consiants In Table Il.

women's Coll. Ann. Kev.
V1.15 {1990).
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Tabla . أ (cont inued) Womcn's ColL A Revس
VaL. 1501990).

m-loluic Ncid

Retentate SoHution Permcate Solu+ ion

cA1 CCPC] C٨] cCPc] tرم "
prod.

5٠0572٤-42-- 1.06@٤-١ 2.1٦١٩٤-43 5.2.0.07٤ ا-5 ب» ع 2.3٤٩٤٤-43
2.940٤٤-0٤ 5.3@3t€-02 187:35i٤-3 5.6245E-52.1324٤ ن-u3
2,9453٤-02 5.303١٤-@2 ١٠7252E-03 2.%002٤-05 2.1363E-43

1٠0217٤-٥١٠ 2.369٦E-١ 0٩-1.١٩23٦٤ .لا4580٤:- 1.7725٤-03

1.6214٤-٥I 2.365iiE-0١ 1.٩85٤٤-3 1.3877٤-0٩ 1٠722١٤-43
9،4٧51٤-٤2 1٠٧338٤-@1 1.37II٤-03 3١٤٠&٤-(5 ٠6522E-.3ا 
4.451٥٤-02 1٠533٩٤-٥١ 1.38٩0٤-03 7.3742٤-05 8515E-43ا. 
3.8854٤-92 2.2120٤-t «٠ »41.:{i5:E-@5 1٠0754٤-١ 1.5B56٤-(3

8.8821٤-@2 2.2١١8٤-١ 1.3357L-3 1,4185٤-5٩ 1.5032E-03

4٠3217٤-02 ٤١٩-٤١I53-١٠2773٤ .ا٤ 6.5٩٩6E-@53 1.52£w٤-i3
٩,32١٩٤-42 I٠٧٩٢٩٤-٧١ 1٠275%٤-83 1.0772٤-05 1.528١E-03
6. 3776٤-02 2.223٤-w1 ٩.8033٤-٧4 ١.242t-0٩ 1.11٦3٤-«3
5. 3383٤-«2 2.2024٤-٧١ 9.7732٤-٩ ١.3534٤-4٩ ١.١135٤-2
3.0751£-42 1.٧8٩١٤-٤١ 1.632%٤-43 8,577٤٤-45 1.672٤٤-١3
3.,0%85٤-02 1.08٠٩2٤-٥١ 9.%07.3٤-٧١4 7.895٢-05 1.0134٤-03
4,4٧٥٩٤-٥2 2.١٩58٤-١ 6.B%8.3٤-٩ 1.2٤5٩٤-٩ 7.5253٤-+4

٩٠4٧٩٤٤-02 2.١%5٤٤-4١ 6,8٢25٤-04 1.223:٤»-٩ 7.528%٤/-٩
2.3392٤-62 ١٠17٩2٤-١ 6.670\٤-٧٩ 8.5341٤-5 7.315١٤-4
2.:377٤-02 ١٠179٤٤-٧١ 6. 5237٤-u٩ 7.75١8٤-05 7.3!٩٤-٧٥٩

2٠1١٩١٤-٨2 2.183٩٤-١ 2.%0'5٤-١٩ 1.15٩3٤-٧٩ 3.5777٤-a4
2.11٥٩٤-92 2.1839٤-١ 2.%352E-4 !٠١٦٩٦٤-4١ 3 ؟77٦٤-٤١٩  ابدوا ةع

1.02٧1٤-02 1٠(555٤-0! 2.7374٤-54 7.:614٤-@5 .3.٩6٥7٤-٤4

2o1£-W20١-1.6555٤ £.ا 2.733١٤-64 5.9!82٤-45 3.456٤٤-04

٥ <A١ concentrations in mo]-١ '

b
Calcuated results obtained by fitting The acti٧ity coefficient w1٤h
equat ions 5& 7, sing constants in TabIe ١1.
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Table ١، (continued) Women's CalL .nA Revم
WoL 15 (1990).

p-٦oluic Mcfd

Ratentate Salution Pج rmea1e Solution
LA٦ CcPc3 t٨1 ccPc] c٨1"pred.

5. 905٤-u2 10٩5%٤-0١ 2.3٤0C- ٧ ت. 9.7+55٤-٧٩ 2.0955٤-05
5. %05E-02 1٠٧٩@%٤-٧١ 2.3818E-83 %.948٤i٤-٧4 2.0%B٤٤-(5
2.8073٤-02 5.1IIE٤-٧2 2.075%٤-55 8.32£5٤-٩ 1٠9853٤-.3
2.5018٤-02 5.1095٤-02 2.13٩0٤-3 8.553٩٤-٧٩ 1.9034٤-3
1٠133٤-٧١ 2.286!٤-0١ 2.1135٤-3 9٠4٥IT٤-0٩ 1.90٥8٤-43
1٠1547٤-٥١ 2.2EB2٤-0١ 2٠1I62E-C3 9.32.32٤-٩ 1.٩0٥7٤-٥3
5. 1892E-٥2 1٠٤585٤-0١ 2.0385E-@; 03-1.857٤ .؟8157٤-0٩
5.174١٤-٨2 1.٧583٤-٥} 1.٩575٤-٥3 £.15.30٤-44 ١.B507٤-3
8٠718%٤-02 2.222٩٤-51 1,5i@!٤-5 8.7837٤-4 1.542I٤-0:
8٠71٩1٤-02 2.2275٤-@1 1.4382٤-03 8٠8713٤-04 1.542I٤-03
4.3473٤-٥2 1.1283٤-٥١ ٩75١F-63٤-6.1475٥٩ .ا  .ا03-4733٤
4.3416٤-02 1٠1237٤@-١ 1٠5٧E4E-٧3 8,2413٤-٩ ١.4٩٤%٤-٧3
8٠2١%٩٤-02 2٠١٩٩7٤-٥1 1٠1765٤-03 5.32٩١٤-٧٩ 1.I652E-٥3
8,220i٤-02 01-45I2 إ.٤ 1٠15٩2E-03 5.540%٤-4 I.165١E-3
3,0٩5tE-٧2 1٠٧68I٤-٥١ 1٠١227٤-@3 5.0687٤-٥٩ ١٠12٩I٤-03
3,006.3٤-02 1٠(682E-٧١ ١٠١352٤-٥5 4٠9٩٤3٤-٩ ١٠17٥%٤-03
٩.21@3٤-02 2.1٩57٤-0I 7.,325٤-u4 4٠I947٤-4٩ 8.05lI٤-0٩
٩٠2094٤-02 2.1457٤-٧١ 7.5193٤-٥4 4٠١٥2٩٤-٩ B٠(4%5٤-0٩
2.١863٤-02 1٠12٩٤-٥١ 7.135٤-٧٩ 3٠5٥4@٤-٧٩ 7٠8١٩8٤-٧٩
2.1B63٤-02 ٤4-5٥%7.12 .ا1234٤@-١ 3.3595٤-٩ 7.8105٤-٧4
2.1٩94٤-٧2 2.1E2@E-0I J. ٩325٤(-٩ 2.4448٤-٨٩ 4.265B٤-٧٩
2.1٩3٩٤-02 2٠18١%٤-٨١ 3.5957٤@-٩ 2.6244٤-٧4 4.264٧٤-٥٩
l.٧٩٩7٤-٥2 1.0%I5٤-٥١ 3.4302E-٥٩ 2.2٦5٤٤-٩ 4٠13٤E-0٩
1.0945٤-٥2 1.٥٩16٤-01 3.45353٤-٧٩ 2.192١٤-0٩ 4٠١٦٩١E-٧٩

a -Al١ concentrat ions in mol-١ '

b
Calculated resuls obtained by tittIng the acti٧ity coafticient  بر٦٨
aquations 5&7, using constants In Table +١.
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Women's ColL An Rey
VoL 15 (199oر . "

SOLUBILIZATION CONSTANT X 1٥-2
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Women's ColL An Rev,
٧oL. 15 (1990).

SOLUBILIZATION CONSTANT X 1٥-2
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Women's Cal Rev.
VoL 15 (1990).

S0LUDILIZATION CONSTANT X 1٥-2
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Women's ColL Ann Rev.
٧oL 15 (1990).

cPC Activity CoefFicient
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Women's CoL An Rev.
YoL 15 (1990).

CPC NCTIvITY COEFFICIENT
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Women's CoIL Am Rev.
٧٥٤. 15 (1990).

CPC ACTIVITY COEEFICIENr
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Wonen's CoLL Amn Rev.
YoL 15 (1990).

 الأ,حيم الر-من اللد يمم

 الملات بواطة المنوية المركبات اناية طى الؤشرة العوامل

 العضوية الا-حماض فى المتنه.اة المجدويات ومكان -لببعة تاثم,٢

 زريا قايسحصد د.

 سي اسن جابة

 ، حجازى ملاح وفا" د

 البنات كلية- الكبيا" قمدم

 لاحاض الاذابة ثوابت لتعيين المتزنة شيبة الديلزة طريقة استخدام اليحث هذا يتناول

 السطحى للنشط المحضة المائية الماليل فى" تولويك والبارا والمنيا ، الاورشو"

- بريديني, الوكاديكل لوريد

 بين الاقة استنتاج وأمكن الاحماى من مختلفة تركزات على الدراسة هذه أحريت وقد

 تكون تكاد الملاةة وهذه التكور-ه الملات فى تركبؤتها وبين المنتافة للاحانى الاذا: وابت٦

• المستخدمة التركيزات ا-دى بالنسمة ذدلية

: التالية النتائج الى الوصول اينا أمن كا

 اذابها يزبد الاحماض هذه فى النزين حلقة على معا والكر.وكسيل الشبيل مجوعة وجود أن

• مغردين تأشيرها مجموع ن اكبر بدرجة

 للاحماض الاذابه درجة على يؤثر للاخرى بالنية المذكورتين المجموعتين من كل تتواجد مكان١

 العنة

rتبعا المتوقع الاتجاه مع التعارض بعض تلور الثلاثة حماض الاذابه شوابك قيم ين الفرق 

• علية تجارب اجرا" بدون الجزى' فى الموجودة المجموات ماهمة اأس على بى حديث نظرى لدونج
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