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THE ACTION OF FOLAR ADSORDATES
ON WYION 66

by

Girdharl &, Sarda

BeS0e (Hono ) 3 BeS 0, Tach,

AISTRACT

Tha present investigation deals with two broad aspectn of
fibre rosearchs both directed towards the elucidation of the role
of the polar groups in polyamides and polypeptides.

(1) The study of the interaction of cortain diceggrogating polar
rongents like lithium bromide, lithium perchlorate and magnesium
verchlorate with nylon 66,

(=) The atudy of changes in sorption of water, when polyamide
(nylon 66) and polypeptide (sllk) fibres are subjocted to o tensile
doformation.

The effect of polar reagents on the dimensions and tensile
charactoristics suggests a poosibility of interaction at the polar
£roups

The changes in X-ray diffraction pattorns reveal a signifi-
cont decrease in the § form, and an annealing effect, The inter=

eotion 1s confined to the polyerystalline reglons, and the reagenta
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do not produco setbing of nylon, It is suggested that B form appears
towarde tho edges of the cryptallites,

The NeM.R. and the infra-red study of Neothyl acetomide (model
compound) sugpeats & possibility of an interactlion between the polsr
reagent and the CONH groups.

Nylon £ilme. troated with polar rengents show a new absorption
posk et 3390 on~L, which changes on deuteration to 2518 em Y. It has
boen shown that this i a new NH peak and that it may have clight
porallel dichrolsm,

An lon~dipole interaction mochaniem has been ouggested which
favours the possibility of co-ordination of ions with the lono pair
alectron of tho nitrogen atom,

The changes in vogaln of nylon with sbrain, at difforent humide
1tien (13, 35, 52, 66 and 937 r.ha) have been measured, TRegoin increnses
with increased strain, but, exceph at 137 »,h., tho changes have been
found to bo Independent of humidity. It 1o interesting to note that
the changes in vegain are quite approciable (about 1,07 molsture ropgnin
for 87 otrain), and are in egroemont with those caleulated from stress
relaxation of nylon at different hunidities, The caleulated changes in
volume from the known valus of Poleson's rotle for nylon. agrees falrly
vell with the obporved change in regain, The chonges in regain of oilk
undor strain vary with the chaonges in surrounding humidity. At 65% r.h,
the changes are comparable to those for nylon 66.  The results have been

interproted in terms of stress relaxation mecheniem.
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The longitudinal swelling of nylon hug baen measured under a
conptont lond of 2.4g/denier. On substituting sultable values from
the sbove oxporiments in the thermodynamic equatlon a roasonable apgrogw
ment betweon the caleuwloted and the oxperimental values of the reversible
modulug for nylon 66 has beon found,

It has been poatulated that the interaction of wator with nylon
ias confined to the rotational onergy lovels of the system. This post-
ulate has heen extended to varlous observed phenomena as follows,

(a) The change in o'~ loss moduius peak for nylon as & result of
incresse in temperature or humidity, involves two different moleculer
mechanlsms .

{b) Tho similarity betwoon stress relaxation beohaviour of different
fibres in water has besn attributed to a possibility of interaction of
water with the rotational enorgy levels of various fibrous systemsy
rogardless of the presencs of specifie interchelin interactions in some
hydrophilic fibros.

(c) An alternative explanation for the eigmoid shape of the curves
of rigldity modulus against humidity for nylon has been proposeds this
is in conformity with tha spootral evidence that there are no free NH
groups in nylon 66,

(a) A poosible mechanism for setting of nylon 66 has been sugrested,
and it has boen shown that tlio wonkening of iInter~chain Interaction alone
is not sufficlent to impoart desirsble dimensional stabillity.

A hypothoticnl system has been proposed which explalns that the
relative movemont of segments is not the sole contributor to stress ree
laxation, and that the wain chains may play an important vole.
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TABLE I.

Assignﬁént of CONII group fraqueneiea.gl

Mode of vibration & Frequencyl(cm*l)
Nl stretching | : 3300 s
fmide I+IL (aﬂmhinatianhode) , 3200 m (ahouldér)
2 (Amidell) ~overtone 3080 w
Amide IuOCN'asymmetric stratching 1650 s
Aéide II (symmetric 60b§‘+éun) ' 1550 s
‘Amide III (symmetric vOCN +§NH) 1270 s
Amide IV-OCN deformation 620 m
| Amide V « NH out'uf plane deformation 690 B
Amide VI c=0 ® v u " 550600 m,

#*  Amide V and VI may be coupled since Amide VI

shifts on deuteration.

...... sy wemee Amide I 1650 em”

aSsym. vOCN
ey —

v C=0"

A it a0 A

v C«=N

—— . e=ew~ Amide II 1550 cm

8yt ¥ OCN

A B -

S NH

Fig};. 2. Coupling in‘ CONH group

v = stretching {requency

S = deformation frequency

-wm= Amide III 1270 em™
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