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ABSTRACT

The possihility of using metal salts of fatty acids as carriers of metal atoms
for delivery at specific sitesisexamined while taking sodium palmitate asan

example. © 2009 Trade Sciencelnc. - INDIA

INTRODUCTION

The melting temperatures (T, ) of metal saltsof
pamiticacid (briefly metal pa mitates) are spread over
awiderange. The T _ of cobalt palmitate! islowest
(70-75°C) and that of sodium palmitate? is highest
(285-290C) T . It seemsthat metal palmitatesmay be
used ascarriersof meta ions, for delivery at any spe-
cificregion of agiven environment. For such require-
ment, it isnecessary that pal mitate component should
be carbonizable at elevated temperatures, preferably
alowing (or forcing) the metal palmitateto bein solid
state. (High pressure techniques may be used for el-
evating T ). Beforetaking up such studies, it wasfelt
desirabletoinvestigatethe carbonization of pamitate
component vis-a-vis composition of initial reaction mix-
ture. Consequently, aconstant quantity of palmitic acid
and different quantitiesof sodium hydroxidewerere-
acted. Sothat, in certain casesexcesspamiticacidand
in certain cases excess sodium hydroxidewere present.
Theresults of the study are presented in the present

report.
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MATERIALSAND METHODS

High purity sodium hydroxide (Ranbaxy made) and
pal mitic acid (Lobachemie) wereused inthe synthesis
of sodium pa mitate. Palmitic acid wastakeninceramic
crucible and slowly heated to atemperature that was
20°C abovethe T_. Powdered NaOH was added to
themolten pa miticacid with stirring, whichled to spon-
taneous formation of sodium palmitate. Non-
stochiometric of NaOH was used. Theratio of gram
molecular weight of pamitic acidto NaOH = (256.43)/
(40.00) =6.41. Inall thecases, 5 gmsof palmiticacid
was used. Therequired NaOH for complete neutral -
ization of palmiticacidis=5/(0.641) =0.779 gms. As
such, the quantities of NaOH used were either larger
or smaller than0.779 gms(TABLE 1). A factor K was
defined suchthét,

K =(-) [(NaOH)_ - (NaOH) J/[(NaOH) ]
where subscripts n and u stand for ‘needed’ and ‘used’ respec-
tively. Thevalue of K was estimated in each case (TABLE 1).

The sodium pamitaterecovered fromthecrucible

wasawhite hard lump. The powdered sampleswere
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TABLE 1: Composition of mixtures
(NaOH), (NaOH),

S.No Difference K
gms gms
1 0.779 0.61 (+)0.169  (-)0.216
2 0.779 122 (-)0.441  (+)0.566
3 0.779 244 (-)1.66 (+)2.132
4 0.779 0.220 (+)0.559 (-)0.71
5 0.779 0.430 (+)0.349  (-)0.448

dowly heated on ahot stage (fitted with amagnifier),
whosetemperaturewas measured with aHg thermom-
eter (up to 320°C) and athermocoupl e based tempera
tureindicator.

Thetemperature at which sampleswerebecoming
(i) brownish (i) dark brownish, (iii) blakish (carboniza-
tion), (iv) mdtingand (v) softening (detected viachanges
intheshapeof the grainsdueto minuteflattening) were
recorded. Thedataisshown asafunction of K (Fig-
urel). Inorder to use areference (amorphousorganic
material), maize powder was aso heat treated in the
sameway, asthat of the sodium pa mitate mixturesand
therelated dataisshowninFigure 1.
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Figurel: TemperaturevsK in caseof sodium palmitate. (A)
turningtobrownish. (B) turningtodark brownish. (C) melt-
ing (thedoublecirclesstand for softening). (D) car bonization
(E& F) oxidation. Caseof maizepowder (pointsar eat thetop):
(A”) turning to brownish, (B’) Turning to dark brownish. (C’)
Carbonization

OBSERVATIONAND DISCUSSION

Themdting behaviour of themixtureintherange of
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K =-1to Oisdueto the presence of free fatty acid.
Extrapolation of the curvetothe T, of pure sodium
palmitate? givesalmost an exponential curve, where
theT, and K can be connected by

T = CéaK

where C=62 and {=0.677. Above K = 0, the mixture did not
melt, but showed symptoms of softening. The temperature
where fatty acid component was converted into carbon was
almost constant below K = 0 and matched with the value of
maize powder. However, above K = 0, the carbonization tem-
perature increased sharply and touched 350°C for K = +2.1.
Also, above K = 0, the oxidation temperature was fairly con-
stant (maize carbon remained stable at 400°C), with out any

signs of oxidation).

It may be noted that carbonization temperature
increased from +0.5t0 2.21. It may bean indication
that modification of the (packing) environment of
pal mitate component |eadsto ashift in carbonization
temperature. Inthe present case, it seemsthat excess
NaOH may be shielding themetal pamitatemolecules,
such that the carboni zation temperatureis pushed to-
wardshigher side(curveD inFigure1). Inthe actual
case, NaOH shall be replaced by the proper matrix
material, into which aspecial metal atom hasto be
delivered.

It isshown(?4 that sodium carboxylates (intherange
of (C, - C_,) decomposesto sodium carbonate at 350-
360°C and al so to sodium oxide at about 760°C, and
that carbonate and oxide decomposesvery rapidly in
vacuum>®, Further, decomposition of metal carbonate
into carbon dioxide and metal oxide dependson the
electro-positivity of themeta?; consequently, thermal
stability decreases? as Na>Ca>Fe>Mn etc. There-
fore, if decomposition of pal mitate component into CO,
isrestricted (in an oxygen-lessenvironment), thenthe
two oxygen atoms, associated with the palmitate com-
ponent arethe only oxygensavailablefor formation of
metal oxide, which however can be decomposed?.
Therefore, it seemsplausiblethat palmitates (and per-
haps al so stearates) may be useful ascarriers of metal
atomsfor delivery at specific Sites.
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