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Open-air evaporimeter studies on the water evaporation
reduction due to hexadecyl (cetyl) alcohol, octadecoxy-ethanol

and other monolayers"
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A )\.';T H. .\l,'T. ~lonom(l I I '1'uhlr film." (If cety l and ot he-r a -long chain al cohole, ".octadecoxy and
other ..-ttumuLt.anti their mix tures. which in ea rlier la boretory expcnmente W(Of'(" found to be effective
in reducing ev eporatiou (rum water surface were tested in the opt'n air in eeaporimeters and timan
ground lev..1 ln-ick-eemen t lined tanks. ThC' results of tht,l'l" !·xpl·tilueuI B are reported. It "'lUI found
tha t th o nlkoxv-r-thanol monolavere wert' more ('lTl"{, t in' t blll1 the alcohols. The results are diecueeed
in the light uf thl' known pbYl:lic~ properti es of thl'tlC eubste ncvs, {"llp<'(' iAlly &!1 monoleycre.

1. Introduction

During t he last decade, there has been
tremendous inte rest in water conservat ion by
spreading on water surface certain insoluble
monomolecular films which act as water
eva poratio n retardants. In the early cxpe ri­
mcnts )I ansfiehl (Hl5:l) and co-workers were
successful in obtaining a sizable reduct ion in
wntcr evaporation from small ta nks with cetyl
alcohol films. Later, in this country among
ot hers, mixtures of cetyl and stearyl alcohol
WNt' found to be more effect ive t han cety l
alcohol a lone, especia lly at highcr ambient
temperatures.

It was observed that. even tho ugh in the
laboratory experiments cetyl alcohol gavc
reductions as hi~h as 40-60 per cent, in field
trial s its performance wns not always as good.
and sometimes was rather poor (Lake Hefner
Report, 195~ ). The possibility of any alterna­
tive compound which should prove more
effective than cetyl alcohol was, therefore,
examined in this laboratory.

From a monolaycr spread on th e water
surface there arc continuous losses of the film
molecules due to : (1/) dissolution into t he
underlying water (e.g., cetyl a lcohol is to a

certain though limited extent soluble in
water; solobility - I in \09 par ts-Suthur­
land 1957); and (II) evaporat ion of the film
forming molecules into nir (Brooks and Ale­
xander 19GO). Th o value of t he film prcs. ure
obta ined will, t herefore, be less t han t he
cCl'lilihriulIl va lue if the net rate of Joss is not
inconsidera ble compared to th e ra te of sprea­
ding.

Under field condi tions t here a re three more
possible reasons for film 10&, : (c) film collapse
du e to th e blowing of wind and due to wate r
waves. Wind pushes t he film to th e leeward
side where it will collapse due to the bu ild­
up of excessive surface pressure. \Vave8 also
will cause local t ransient prcssure build -up
and also may fold the film over. Th is collapsed
film cou ld carryover some water molccu­
les between its folded-up double layers
ami thus may not resprea d as easily as
a Fresh solid speck (Cary and Rideal
1925); (d) deposition on to the leeward side of
the reservoi r (thc multilayer build-up) due to
the waves; and (e) decomposit ion of t he film
molecules broug ht about by biological
factors. Therefore, under ficld cond itions, the
film pre sure rarely approaches the equil i­
brium value.
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