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ISOAMYL ALCOHOL AS A MODIFIER
OF THE GROWTH OF CRYSTALS OF a-CaS0.- 0.5H:0
PRODUCED FROM MINERAL SELENITE

A process was developed for obtaining «-hemihydrate by the "wet"
method, i.e., by boiling selenite in a ligquid medium at simospheric
pressure. Pure water and agueous chlorides of Li, Ka and K were
used as.a liouid medium. After the addifion of iscamyl alcohol to
pure water, no significent differences in the dimensions of
crystals of o®-CaS0,°*0.5H,0 were noticed. On the other hand,
sddition of the same alcohol to a solution of agueous LiCl resulted
in the formetion of large mggregates of crystals. And finally, the
addition of isoemyl alcohol to aqueous NaCl and KCl, leads to
crystals of «-CaS04-0.5H20 with a larger length-to-width ratio.
From these results it follows that isoamyl alcohol, es a surface
sctive agent, plays an importent role in the regulation of the
growth of X-hemihydrate crystals.

introduction

The utility of x~hemihydrate of calcium sulphate depends, to =
great extent, on the size and appearesnce .of its crystals. When
o~hemihydrate consists of long, smooth needle-or prism-like monocrystals,
with a high length-to-width ratio, it exhibits better mechaniceal
characteristice and wider practical significance. The influence of
phosphoric acid, magnesium hydroxide and some sulphates and carbonates
on the size of er-hemihydrate crystals produced with approprieste
eutoclave proceeses, has been reported in literature [1,2]. Gemerelly,
the influence of some substances on the size of hemihydrate crystals,
produced during the boiling of an agqueous suspension of CaSO4-2H20, nee
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not been fully explaihed and described. The processes reported in
literature consisting of boiling, under atmospheric pressure, CaSO4-2H2O
in aqueous solutiong of salts and solutions of salts with surface active
agents,'with‘the.aim of producing crystallinegz-CaSO4-O.SHZO of high
quality, have been mentioned in literature [3,4], but not studied
widely. On the basis of our previous results [4], we concluded ' that
processes involving boiling the mineral in aqueous solutions of
appropiate salts heve considerable advantage over those involving
boiling in pure water only. By using solutions with the same anions,

we also confirmed [4,5] that in solutions with smaller cations (Mg2+,‘
Li+), larger crystals of «-CaSO -O.SHZO were obtained than in soclutions
with greater cations (K+, Ba2f'8r2+). On the other hand, by the use of
golutions with the same cations, we found that in solutions with greater
anions (Br , J ), larger crystals. of &-CaSO -0.5H,0 were formed than in
golutions containing smaeller anions (C1°, NO;), [6]. Literature data
indicate [7] that there is more expressive tendency of a catiom to
hydrate if its size is smsller; and of an anion, if its size is greater.
Because of this, it can be concluded that the existance of hydrated

ions in the solutions facilitate the formation of larger crystals of
OLCaSO4vO.5H20. This is in close agreement with litersture data [8]
indicating that the formation, development and growih of crystals are

a "through-solution" process, and the properties of the ioms in the
solutions is on2 of the most important factors affecting the size of
crystals.

- In this work, we investigated the influence of the surface active
agent (isoamyl alcohol) on the size ofo(—CaSO4'O.5H20 crystals produced
by boiling CaSO4'2H20 in water and in the aguecus solutions of chlorides
of Li, Na, and K. The tests were analogous to literature studies [9],
acscording to which surface sctive agents are used to irodity the zrowih
of crystals in the process of producing cement.

Experimental work

High-purity selenite, containing only 0.11% impurities, wsa used.
The concertration of salts in the soluticns was 3 moles of salt in
1000 cm3 of digtilleéd water. In sll the experiments. the same fraction
of selenite (-1 +0,5 mm} was used. In the first series of ezperiments,
gelenite wes treated with boiling distilled water alone, and boiling
anusous LiCl, NaCl, snd KC1 under =zitmospheric pregsure. In ihe second

, selenite was bolled in aquecus eolutions of the same selts with

an added ? cm3 of iscamyl alcohol. In all the experiments, the same
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semple of mineral (5 g) and the same volume o0f solution (1CC cm3), was
used. The time of boiling was also the same in sll the experiments (90
min). The experiments were performed with a charge reactor at a constent
mixing rate (600 rpm);of the magnetic stirrer. After each experiment,
solid products were separated from the solutions by vacuum filtretionm,
and then washed with boiling distilled water. The drying of solids was
performed in a dryer, at 105°C, for 90 minutes. The producis were
exemined utilizing qualitative IR-analysis (in order to determine their
chemical compositions), a binocular microscope (in order to determine
the size, shape and other characteristics of the crvstals), and
qualitetive analysis (Perkin-Elmer spectrophotometer, type 397).

¢

Results and discussion

The infrared spectrum of the product obtained by boiling selenite
in an squeous of solution of LiCl is presented in Fig. 1. A comparision
of this spectrum with the IR spectrum of CaSO4'0.5H20 from literature
[10] showed that they were identical. Moreover, the IR spectra of all
other products, obtained from both series, were identical with the
standerd IR spectrum of CaSO4-0.5H20. Thus, it may be concluded that
Caso4'0.5H20 wes produced }n all the experiments.
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Fig. 1. Infrered spectrum of product formed in solution of LiCl

Results of our investigation of the shape and size of the crystals
produced are presented in Table 1. In follows from Table 1 that the
attempt to produce u-CaSO4-O.5320 crystals with larger dimensions by
adding iscamyl slcohol to water weze not successful. In this experiment,
crystals similar to the crystals obtained by ireating the mirnersl in
pure boiling weter were formed. They were very small microcrystals, and
they formeé very porous aggregates (experiments 1 and 2). By treating
selenite in boiling aqueous LiCl conteining isoamyl alcohol, very laree
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Table 1

Cheracteristcs of CasS0y +0.5H50 crystals produced by thermal treatment
of selenlge in an aqueous solutions

Dimensions of

x :
7° Solution crystals Appearance of crystals
Width | Length
(mm) (mm)
1 Heo - X - Soft and porous aggregtes of
needle like microcrystala
2 520 + iso-CSH11OH - - Soft and porous aggregates
of needle - like .
microcrystals, larger than
in experiment NO 1
3 Licl 0.017 0,150 Needle - like monocrystals

4 LiCl+iso—CsH11OH 1,200 2,000 Trenslucent, very hard and
compact plate - like
| aggregates of crystals

¢  NaCl 0,016 | 0,130 Needle - like monmocrystals
6 TNaCl+iso-CgHyq0H | 0,015 | 0,140 | 's
7 ¥ 0,007 | 0,050 .| L
8 KCl+iso-CSH11OH 0,005 0,060 ’?

= Average vsalues. ¥% The values were not memsured.

ageregates of crystals of hemihydrate were produced. They were larger -
then those:of the orginal particles of selenite. The crystals were
different from the crystals preoduced in agueous LiCl without . alcohol
{experiments 3 and 4). They were also different from all other'crystals
produced in this rwork, and from all the crystals produced in our
crevious works [A,S,S], with respect to both their size and shape
{plate-like). These crystals are also very translucent and consequently
thev are very hard. Finally, from agueous NaCl and XKC1l containing
isoamyl slcohol, needle-like monocrystals oftx—CaSO4-O 5H20 with a larger
iength-to-width ratio than those|from solutions of the same salts
wxithout alcohol . were formed (experiments 5,6,7,8).

Surface active agents may be used as modifiers of crystal growth
i?}. This is due to their adsorption on the surface of solid particles,
thus forming, surfasce thin layers a thin layer of surface active
agent on the particle surface changes the rate.of water diffusion, which
ig very imporisnt for the formastion and growth of crystals.

From the results of this research, it can be concluded that
isoamvl alcohol (a surface active arent) has an active role in the
regulation of the crystal growth ofct-CaSO4-O.5H20 (experiments 3-8).
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The addition of isoamyl alcohol ito the aqueous chlorides of ﬁi, Na and
K permits its adsorption and the formation of = thin layer on the
surface of the selenite particles. This thin layer reduces the rate of
woter diffusion, and in this way, facilitates the formation of larger
ervetals in acueous LiCl, and longer crystals in aquueous NaCl and KCl.
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Opisanc metode produkeji d=0a804°0.5H20 z selenitu przez»gotowanie
w cieczy pod cisnieniem stmosferycznym. Jako cieczy uzyto czysie] wody
oraz wodnych roziwordw chlorkdéw 1litu, sodu i potasu. Gotowsnie w wodzie
z dodetxiem =lkoholu 1zoamvlowezo nie wpiywa zasadniczo ne wymiary krv-
szta*ow<ﬁ—CeSO4 O., Jjednekze dodatek tego alkoholu dc wodnego roz-
tworn 1LiCl prowedzi do tworzenis gig duzych krvst311cznych agregstiv.
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Gotowanie w roziworach NaCl i1 KCl z dodatkiem alkoholu izoamylowego po-
zwala uzyskaé krysztalygx-CaSOA-b.SHzo 2 jeszcze wiekszym stosunkiem
diugosci do szerckosci. Z opisanych badaf wynika, ze alkohol izoamylowy,
bedac zwigzkiem powierzchniowo-czynnym, odgrywa wazing rcle w‘regulacji
wzrostu krysztatéw o(—pélhydi‘atu (at-CaSO4 -0. SHéO) s

COREPHAHVE

C.Mapwarosae, A.Rocrmu-llyner, P.Tomamenm, C.lomoB, I987. Wsocammiobui
CIAPT, KAK. MOAMOMKATOD YBEJWYeHHH KDHCTAILIOB o ~CaS0, -0.5H,0, PO~
Z3BOIAMErocs. ¥3 HATYPaNBHOTO CeleHWTa, JM3EKOXHMIYECKHNES BOMNPOCH
oGoramesma, I9; 269-274. ' :

Ommcar MeTox NOXyIeHAL «~CaS0,+0.5H,0 H3 CENEHWTA B XANKOCTH HOX
aTMocfeDHNM HaBIeHWEM. 3 KaYecTBe X7AKOCTY WCHOJIL30BaHA IHUCTad BOma, a
TaK®e BONHHe PACTBODH XJODUNOB JHATHWA, HATDWA W KanmaA. Bapesdnme B Bome ¢
JO6aBRO! W30aMWIOBOTO CHVPTA NDYHIMIOMAILHO 'HE BATAET HA Da3MeDH XpHCTaki-
JIOB X -CaS0, +0.5H,0 Onuaro, pmoGaBra 3TOro cmmpra B BOIHHE pacTBOD Licl,
BelieT K 00pa30BaHEN CONBNEX KPRCTALITRYECKHEX arperaToB. BapeHwe B pacT-
BOPX LiCl A NaClc Eo0aBKO# #30aMIIOBOTO COMpTa NO3BOJAET HONYTATH KDHC-
TaJIH o~CaS0,-0.5H,0C eme SoapmyM OTHOMEHWEM IJAWHH K mupmHe. /3 ommcan-
HHX HECCLEIOBaHEH cJernyeT, WTC HICAMANOBHE COMDPT, ABIAACH NOBEPXHOCTHOAK-
TUBHHM COEIVHEHWSM, ATPAeT BAXHYD DOLb B DETYJANNA yBeAWYSHWA KPTCTAIOB



	Scan269.jpg
	Scan270.jpg
	Scan271.jpg
	Scan272.jpg
	Scan273.jpg
	Scan274.jpg

