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WHAT PHYSICAL AND CHEMICAL INFLUENCES PRODUCE
THE EFFECT OF MERCERIZING COTTON.

In The Revue Generale des Matieres Colorantes  Messrs.
Fraenkel and Friedlander deseribe: expeniments to deternune
what physical and chemical mntluences produce the cffect ob-
tained by treating cotton by the Thomas and Prexost mercer
12ing Process.

Caustic alkalies in cold solution and at a certain degree of
concentration cxercise a remarkable influcnce on  ccllulose.
Sclutions of caustic soda exceeding 10 per cent. strength at the
ordinary temperature modify the structure of cotton fiber in
such a manner that the original flat filaments are transformed
mto a thick cylindrical shape with a sunken central cavity. This
cffect is mantfested 1 woven fabrics by a shrinkage i the
lcegth and width, and by a corresponding ierease in thickness,
the fabrie at the same time bLecoming  transparent,  These
changes are attnibutable to a deassve reaction between the cel-
lulese of the fiber and the alkali, a reaction accurnng m the
wolecular proportion Collx0w2NalQ, and accompamed by
combmation with water. The compound thus formed 1s de-
composed on wasinng with water, which removes the alkab
and leaves the cellulose belund i a modified torm—namely, the
hydrate CulinQWt'O. I the alkaly cellulose compound be
treated wath alcohol, ope-halt of the atkalh passes into solution,
leaving the remamder combined m the form Ci:HaOwNalO.
This constitutes the reaction to which the name oi ~mercer-
wzation ~ bas been applied in honor of its inventor, John Mercer.
It 1s probable that the modifications which the cotton under-
gocs during the foregoing treatment are partly physical and
r;arlI}' chamcal, To the latter belongs the action of the caustic
soda, resulung m the formation ot a readily decomposable cel-
Ilose sodm salt, wlich when washed decomposes and leaves
a hydrated ccllulose, with ncreasad capacity for fixing dyes
and mordants. The physical change cffected n the fiber 1s un-
doubtedly duc to the alteration m volume wlich 1s connccted
with the transformation of the cellulose mto s sodmim
compound.

This explanation, however, although sufficient 1n respect
of the phenomena of mercerization i general, ialls short when
apphed to the observations made by Thomas and Prevost, who
showed that the fiber when mercerized while under tension, as-
sumes a different aspect.  An explanation of tins  difference
way be found by nucroscopical examnation of the mercenzed
tfiber.  The fiber in cotton, as 15 well known, 1s covered by a thin
skin of cuticle, which varies in thickness according to the kind
of cotton, and has a surface morc or less rougheued in appear-
ance. This skin can be isolated by dissolving owt the ecllulose
by the aid of ammoniacal copper oxide, which causcs the dis-
tention of the fiber. finally resuling in the rupture oi the in-
soluble skin. Now the microscopic examination of mercenzed
cctton shows that the fiber, which has then a light silky lustre,
and is strongly attacked by bleaching and washing. is entircly
destitute of cuticle  The fiber appears quite  cylindrical and
perfectly transparent, owing to the absence of the rough cuticle.
and the conditions snecessary to impart a itk Justre are thus
entircly fulfilled. The threads, laid as closcly together as pos-
sible, side by side. {form a surface capable of reflecting light.
This physical effcct is due particularly to the absence of the
cuticle, and it is therefore evident that the classes of cotton
best suited for the mercerization are those in which the enticle
is lcast develaped, and thercfore the most readily climinated
The nature of the cuticle of cottan fiber is not ver thoroughly
understood. Wit considers it as an  oxycellulose. but this
appears very improbable—ior then cotton would possess dyeing
propertics which it has not.  Kulger and Giisen have made
some valuahle obscrvations on cork, and the former dctected a

consuderable quantity of fat m suberine.  He solated a crystal
hzable phellemie aad from cork, while Gilsen asolited cerine.
glycerineg, and a new acud, phloionte acd, as well as subene
acid.  This observer having indicated a characteristic reaction
of phellenic acid, the test was apphed to cotton, but mestiga
tiens tend to show that Gilsen's alleged color reaction is based
on some crror.  On the other hand, from the properties of the
products extracted from cotton by treating it with 3% per cent
of alcoholic potash, subsequent to  extraction  with  aleohol,
cther and sodium carbonate, it is quite probable that the cuticle
ol the fiber is really a suberous substance. The defimte proat
muse be postponed until a characteristic reagent for phelleme
acid shall have been discovered.

The practical signtticance of this observation 15 that m all
cases the cuticle is dissolved m part by the caustic soda, but
that the greater portion is separated by the distension of the
fiber, which, in conjunction with the tenston exerted durmg or
after the operation m the Thomas and Prevost process, results
in its entire removal.  Other reagents hive been tnad to ascer
tain of the same results could be obtatned as with soda, and m
particular the action of alcoholic soda was tvestigaced

When cotton is tmniersed 1 a 10 per cent. solution o
caustic soda m 96 per cent. alcohul, no effect vf mercenization
is noticeable, cven after prolonged eapusure to the reagent.
When removed from the igmd the fibor at first prescrves ats
original length and appearance, bud afier bemg lete i the au
a short time while damp tie fiber contracts i length and then
clungates anew, but it is permancady shortened and appears
to be mercirized. If subjected tu tensiun aiter remusal trom
the alcoholic lye, and washed while still extended, 1t furthermore
assumes a silky lustre. The effcets thus obtamable lease noth
ing to be desired, in comparison with thuse produced with
aqueous solutiuns,  In this case the mercenization as effected by
the moisture of the air to which the wotton fiber, muvistencd
with the alcohulic sulution, is eapused, and, m tact, it the vpet
ation be carried vut in the absence of water and atmospheric
moisture, with a solution prepared with  mctalhe sodunn
alcohol, and then washing wiuth absolute alcohol, no mercer-
ization takes place. The water attracted by the fiber moistened
with the alcoholic solution 1s that necessary for the formation
of the sodium compound of cellulose, winch s transformed
into hydro-cellulose by a larger proportion of water,  \When
the fiber is boiled i alcoholic lye and exposed to e, mercer
1zation also occurs, the sodum compound bemny formed on
withdrawing the fiber from the hquid, but apparently bothng
increases the amount of cuticle dissolved.

THE COTTON SITUATION.

Alired B. Shepperson, the cnmnent cotton cxpert, of New
York, i a recent contribution to a New York journal gives his
views of the present cotton sutuatton  and eptomizes  sahent
features as foHows: First.—The large recapts of the Amer-
ican ¢rop since September 1 (the begannng of the season) and
the large visible supply at this tme.  Second —~The unusually
large quanuty of cotton still i the fields and the uncertanty
as to Loaw much of it will be saved, and m what conditon Thard.
-=The large proportion of staned and low grade cotton, with
the correspondingly «mall proportion of high grades  the
crop.  Fourth —The improved condition of the cotton-gonds
trade i this coumry,

Hc states the quantity of our crop wlueh has come mto
sigght as about four hundred thousand bales greater than to the
cnd of Dcecember last season, 1,300,000 bales more than the
previous season. and 700.000 bales more than the scason oi
1893-¢:3, in which the largest crop was cver marketed, oxcept
the crop of last season



