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Abstract
The article deals with tha preparation of dimer fatty acid-modified

polyesteramide resin. Tha tatty acids or oils used were: linseed, dehydrated
castor oil, soyabean, rice germ and tall oils. Various varnish compositions of
the same resin constants were prepared. Evaluation studies indicated that
the presence of dimer linseed oil or dahydated castor oil iatty acids is
essential. The presence of rsin in such formulatlons leads to compositions
of excellent peromances.

Introduction:

Polyesteramide resins comnbLne the properties of both polyester and  ه

polyamde resins.Their preparation and evaluaLon in the feld of surface

cabings were reported by Gast et al. @3) and Naser E al.46).

The modified-method of formaton involves firsDy the formation of

hydroxyethyl fatty addamide, which is considered as the polyhydric

source, followed by condensation with polybasic acd or Anhydride in a

mamner simiar to alkyd fommation. The solvent tethniqne was used to

avoid the fomaton of dark-coloured resins. The sequence of formation

1s represented by the following series of equatons:

Ste/ 1;
2 Cا C,oA pc,o

-H,0«coo+#، >woN يي بت
C,OH CI,CH,OH

diethanolamine
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Ste١ 2: coيHم عر .»Yو \acOH
-HOج 

w+-4هص,d٣+arcl.-a
Recently, the effect of the presence of catalyst on the reacton of

diethanolamine and fatty acid was tdied and the catalysts were amanged

in the folowing order of reactivity:

MgO>Zno> .A ,O=IiO,0ل

Dimer adds is the general temm applied to products obtained by the

intemmolecular reaction of two or more molecules of unsatrated fatty

add esters.Ror the most part, the unsaturated fatty acids wsed

comeلladr y in manufacture are those which have 18carbn afors and

are mixtres of olec and linoleic adids.DimerLzAtion of unsaturated faty

adds has been caimed to lead to cyclic stucturs by a Diels-Alder reacton,

and to linear dimers and higher oligoaers by a free-radical route

involving Hydrogen transfer, partcبlarly i the presenee of oxygen"%.

Most of the prepared polyesteramides of the convetional types and

na published work was taced cncerLng the preparation of modifeD

polyesteramides. '

This Artde deaلs with the preparaton of، various dimer fatty
acd-mediied polyesteramide reins.
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Experimental
Materials used:

ALl chemicals and solvents used throughout the whole

invesiigation were of the purest gTade available.

The soyabean and rice germ oils were commerdal ois purcashed

from the local market. The dehydrated castor, linseed and tAl oil faty

acids were kiNdely provided from te Egypban Paint Company.

Methods of Preparations:

Preparatlon of hydroxyethyl tatty acldamide (HEFA),

1.A mixtنre of freshly distlled diethanolamine (0.11 mole), fatty acid (0.1

mole), 15-20 ml xylene and Mg0 ctalyst (0.2 mole/100 gm resin) were

placed i 250 ml RB. fask fited with a Dean and Sاarl: apparatus.

The contents were heated up to reflux unUil the theoreLcal amount

of water was approximatly collected. The reaction mixture was coole,

filtered and kept in well-dosed container.

Preparation of polyesteramlde resin:

The hydroxyethyl faty acidamnide previously prepared was heated

with add anhydride or dibasic add according to the calculated weight

(Table 1). The esterificaton was followed by observing the amount of

liberated water.

The following abbreviations were used thuroughout the test
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1. Hydroxy :components ا

HELFA; Fydroxy-ethyl lineed oi fatty acidamide.

HEDCFA: Fydroxyr-ethyl dehydrated castor oil fatty addamide,

HERGFA: Hydroy-ethyl rice germ oil fatty addamde.

DEA; Diethanolamine.

G: Glycerol.

E.G.: Etylene glycl.

DEA/rosin: DLhydroxy diethylarine derivative of rosمNi 

2. Carboxyl camponent:

PA; Phthaiic anhydride.

DLFA: Dimer Dinseed fatty acid.

DSBRA Dimer soyabean fatty add.

DTFA Dimer tall 4atty add

DDCFA: Dimer deHydrated castor fatty acd.

TCOFA: Dehydrated castor oi fatty acid.
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Teble 1: Weight charge compositions

Hydroxyl component Carboxyا component
No.

Ingredient W g. ٩ lngredlent W g٠ %
1 HELFA 55.4 ٦٤٤٥ DLFA 767 10
D HEDCFA 14.4 30 PA 12.1 6)

G 5.8 6 DLFA 73.1 30
PE 1.6 1٥ rgpFA 1.7 10

m HEFA 14,4 30 PA ١2.1  ا&
G 5.8 60 DLFA 23.0 #0
PE 1.6 10 DSBFA ٦7 10

I7 HELEA 144 30 PA 12.1 60
6 5.8 60) DLFA 7.7 10
PE 1.6 10 DSBFA 23.1 30

٧ HELFA 23.1 40 PA 75 ا5
E.G 5.8 60 DLFA 9.5  ر25

DSBFA 12.5 و5
٧ HELFA 23.1 40 PA 152 75

G 5.8 60 DLFA 95 12.5
DSBFA 12.5w .و5 HEDCFA 23.1 ٩40 PA 15.2 75

G 5.8 60 DLFA 9.5 12.5
DSBFA 9.5 125

WI HEDCFA 231 4 PA 15.2 75
G 5.8 60 DLFA 9.5 12.5

r٧٢٦A 12.5 و4
I HERGFA 23.1 40 PA 152 75

G 5.٥ 6 DLF 14.45 225
DDCA 4.75 125

X HERUFA 23.1 40 PA 15.2 75
G 5.٤ 60 nLمFA 95 12.5

DSBFA 95 12.5
J JالERGFA 23.1 40 PA 15. 75

G 58 60 DLFA 6.3 83
DIFA 6.3 83
DDCFA 6.9 8.٩

HEDFA لا 14.4 PA له 1 د2 75
G 7.3 80 DLFA 95 125

neArA 9.5 125
23.1 عبDCFA للة 4٧]60 PA ١52 75٥ 4.8 DLFA 9.5 12.5

'DSPFA 9.5 12.5
HEDCFA لى٧ 25.9 45 PA 1 .د 75

DEARosn 3A 5 DLFA . 95 125
G 4.8 $0 PgRPA 2.5 و ؟

X7 HEDCFA 23.1 40 PA 15.2 75
DEARRosin 6.6 ١0 DLFA 95 125

4R 6 pSpF8 12.5 و.و
Xw G لن 8A 60 P٨ 15.2 58

4.8 40 DCF٨ M2 M
ROSm 27 2
DLFA 9.5 1٥
DSBF٨ 9.5 10

X٧ DEA 88 PA انن 152 5
G 4.8 40 pCOFA 18 a0

ROSD 5.4 4
DLFA 1٥ و5
DSBF٨ 95 10

" Based on totلa add equivalent

-231-



 'بهم

٠;

Dniv. Coll. Ann. Rev-
7o1 17 (1992).

6-

2. Liberation of tatty acids:

Soyabean or rice germ oils (0.1 mole; 90 g) were refuxed in

Erleneyer flask with alcoholic potassium hydroxide (0.3 mole; 16.8 g).

The contents were gently boiled under reflux untl complete

&aponification. The cntents were tansfered to a separatng fuel and the

unsaponifiable mater was extacted wth diethyl ether. The aqueous layer

contained the saponifable mnatier was addified using hydrochloric acid

anud the free fatty edds was extracted with ethe and dnied over anhydrous

sodium sulfate, filtered, and evaporated under vaccum.

3. Preparation of methyl esters:

The oils or fatty adds were refluxed in dry absolute mehanol i  htع

presence oF NaOH or conc. H,SO, for the ois or faty atids respectvey.

The refluring wAs contnued tll complete esterification. Excess metuanol

was removed by distllaLion, and the methyl esters was dried over P,0و .

Ihe methyl esters were identified on thn-layer chromatographc

plates coated with sica gel G using petoleum ethedietyl ether 80:20 as

developing solvent The estens gave a well defined single spot (R, 0.72).

4. Preparation oF dimer-fatty acids {DFA)"?

The methyl eslers (400 g) were charged wit (0.12 g) anthraguinone

in a one litre three-necked round bottom flask fitted with therometer,

air condenser and an inlet for ntogen The reacاion mixture was heated

a٤ (300C) Kor (16 hours). A stream of oxygen-fee dry nitrogen was

maintained throughout the heat treatmet to prevent oxdaton.
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The polymerized esters were dلاكن led from standard claisen flask

fitted with a short fractionatng column Distllaton was canied out at (4

mr/Hg) while bubbLing ii a srream of oxygen-free dry nirogen to

prevent bumping. and to avoid oxdation Ihe fracton boiling at (220C)

was collected.

5. Methods ot Evaluation:
Adid walue, iodine value, drying tme, resistance against weter, acd,

aلkali were oonducted accrdIng to the standard method.

6. Instrumental analysls:

Gas-Lguid cromAtographit analysis for the identficaton of fatty

acds af rice germ i ه and tall oils was camIied out at the central laboratory,

Facلu ty of Sdence, Cairo University on a PyeUnicam apparahs using

DEGA eolumn wit He following onditons:

Clصu temperatre 180C.

Detector teanperature 240C.

LnjecDon temperatre 230.

Attenuaton 8x 10,

It should be noted that the fatty acid delermnation of riG gemm  هiل

was aried out before and after coolig at 5t for 24 hs, in order to

sparAte the satreted adds.

Results and DlscussIon:
،Literature survey concerning the modifeation of the recently

intoduced polyesteramnide resins for surface coating is scanty. Ths aspect
togeter wit the avaiabilty of some sem-drying oiLs are the main target
of the invesbgaton.
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The rice gema and tall oils were subjected to fatty acd identification

using GLC techuique, The data obtained are tabulated in table 2 together

with those 0f D.C.O., linseed010) and soyabean oتI01). Also the acid and

iodine values of rosin were detemmined and was found to be egual to 162

mg KOH and 22 a.l, respectively.

Medium oil-Length soyabean modified alkyds is amongst the

conciusions drawn fror recently published workf1). The resin

characteristics were also adapted in this investigation. After many

unsuccessfلu tials, the following resin coRstants were Achieved: [acid

equivalent 0.273, base eguivalent 0.312] and were wsed aلl over the whole

investigaton.
 ي

٥٤
 نتن

-/
}e
13-29 1 2822-30.2:

17.30 4252-50.6!

4755 3.16-3.25

Table 2: FAtty acld % composFtlons ot the used oils

. Dco.Tةl Faty ت لآه adds

1.38 18.01 16.63 sر}« 
40.93 44.58 38.29 63
50.20 37A1 4289 2%

7.49

86%

PaLRvitic

Stearic

leicت 

Linoleic

Linolenic

Ridinoleic

The prepared resins were thinned with miinerلa terepentn to 40%

olids, filtered and the drier combination were added (Mn and Co
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apHthenAte; 0.03 per cnt based metal/rein)0ll). Pelimlnary evaluaton
of the flm performance were oonducted and the data are given in ableا 3.

Tabl 3: ResIn Characterlstlcs PreIfinary Evaluaton.

Resin
Aنr drping #m ]Stonie s 1oscإ 

Remarls
No.

hoan for I5 minufes
nsuccessfl. ام» fi peforances1 ا Non-drying Non-drying

m Non-drying Non-drying Separaton of two LayeIs.

Non-drying ٩ Non-dryng Separatian of two layers.
 د

r٧ Non-drying Non-drying Sepaiatai.af two layers.

٧ 4 oK Exeellentf appearance

y 4 ٩ OK Exeellent flm appearance
»

Exeellet fلm appearanceVD 3 oK
w 3 O.K Exeellet fLm appearanee

D Non-drying Non-dryng Resldual flm tackess

x Non-drying Non-drying Residual fLm takess

x 3 OK Excellent flr pertommance

3 للا ١ oK Excellenr fلm perfomuAnce

xI 3 oK ExeelLent flm performance

XT٧ 3 oK Excellent flm perforance

X7 3 OK ExeLent fلm perfomaance

٦VI Non-drying Non-drying Separaton of two Jayers

xvI Non-drying Non-drying Separation af two layers
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The mai concusion drawn from the above record of data clearly

indicates the modifying powr of the presence of dimer fatty acds of

.s, ir polyesteramide resinsلن nseed and dehydrated castoroتلا 

From table 2 and 3,it can be concluded that

a) Blank experiments () composing of hydroxyethyl liNseed fAtty

acidamide and direr Linseed fatty acids produced resins of

unsatisfactory resin characteristGs.
b) The incorporation oF PE n ز resin compositons (-IV) leads to the

separation oF two heterogenous phases compositons. Therefore (l-IV)

are rejected from further ivesbgatioبn 

Replacement of PE by E.G. or G. Ieads to corpositons of berter resinت( 

cuaracteristiGs, if it used in HEA G or EG rabo as g@60 based on total

add euivلa ent and oontains Linseed oil fatty .didsم

d) Compositions containing rice germ i ه fatty acds showed

wnsaاكتا acbory resuls @o D and X), except cmposlton No. A where

LO.,T.O. and D.C.O. dimer faHy addsare inorporated.

e) The presece of te faty adds of LO.,S.3.0., DC.0. or T.O. or their

compositons leads to forulAbons of satsfactory results X,Xl and•f) Employing the hydroyethyl dehydrafed castor oil farty amid i resinم

formulatons with DFA of LO., S.B. oil fatty acds showe satsfactory

propertie @Ne. XL,AI; HEDCFA% a0 and 40% repectively).

g) Partal replacemenE oF HEDGFA by hydroxyethyl amide of rosin (5-10%

of the total hydroxyl equivaient) greatly improves the resin

characteristes @vo. XV, X7), espedللa y th gloss of te flms.
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Trials t indicate the effeet of order of addition in the previous
fomulabons @o. XV,XV), showed no significant mprovemnets. As a
matter of fact, unsatsfactory resin perfommance are obtained do XVT,
xvT).

Furter evaluation of saiisfactory cmpositions oF (V, WTL, VII, X,
2l, AIV, لا and XV) was cnducted. The data pbtained are given in ableا
4

Table 4: FIlm Perlomance Data, the Efect ot Water, Acid and AIkali

Cald water Boiled water Adid AlkaliResin

No., ALr Stovlng Air Stoving Air Stoving Air Stowingdryig drying dعyig dعying

VI Ex E G E P G G G

vD Ex E G Ex E E G G

w G Ex G E E E G G

» G E Ex E G G G G
«xI Ex E E Ex G G G G

x E E E E E E E E

Mv Ex E Ex Ex E Ex Ex E

X٧ E E E Ex E Eب E E

E; mean ecellet; unaffeeted

G; mean good; ls ghtlyت affeced.

P; mean poor; ffeeedة
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The data given in table 4 clearly indieete the following

generalizatons:

1. The presence of dimer linseed oi faty adds is essental.

2. The presence of hydroxyethyl dehydrated castor fatty amde/glyeerol

greaty improves the film performAnces of the produced resins.

. 3. The incoporaton of dihydroxy diethylamide derivaives of rosin and

dehydrated castor oلأ fatty acids wit the dimer fatty adds of linseed

and soyabean ois leads to resins of outstanding fiLm performances.
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 الطور· اسرأمد الولى واتهات
 الدهنية الأحماض بدايمر

 برعى أحمد عفاف
 البات فرع للأزهر جامعة- الملوم تلية- الكمها. تم

 مى- القاهرة نصر- مدية

 الدهنية الأحماض لدايمرات أميد أستر للبولى ونيشية تركيبات من عدد دراسة البحث أستهدف

 هذه أميدات ايثيل ميدروكس تمضير طريق عن والك كريون ترة ا8 على تحتوى التى مشبعة الغير

 الراتتجات ان التقييم نتائج واظهرت ، القاعدية عديدة انهيدريدات أن أحماض مع تكثيفها تم الأحماض

 اساسى الماء المنزوع الخروع زيت أحماض دايمر وكذلك الكتان ير تيت أحاض دايمر على المحتوية

 الداى مشتقات استعمال عند ممتازة لنتائج التوصل تم كما. مشجعة تتائج اعطت التى للتحضيرات

. الكتان يذر وتيت المتكور الخروع زيت أحماض وجو فى القلقونية راتنج أميد إيثيل هيدروكسى
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