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ABSTR.i1CT 

In order to ascertain the suit2.bility of various substl:.nce:::; for 
dehumidifying the air of subrnc.rines or other clof}ed spaces, :neasureme!1ts 
will be found in this report on the amount of water absorbed by c&lciu.rn 
chloride, lithium chloride, a.11d ob:tures of caldum cr..loride with 
other chlorides. 

Values of the quantities of water absorbed at equilibrium a.re 
given for various desiccants. 

T'ne rates of absorption of water by calcium chloride and lithium 
chlo:dde are given. 

The date. in this report show that both calcium chloride and 
l ithium chloride are effectlve drying agents, and that there is no 
c.dVf.i..."ltage to be g&ined by usine mixtures of calcium chloride with other 
chlorides. 



(a) Authorization 

1. This problem was authorized by Bureau of Engineering lett.er 
rJPL~ ( 5-6-W8) of 12 July 1935. 

(b) Stutaraent of Problem 

2. The purpose of this investigation is to determine the 
characteristics of chemical drying agents to be used for the delrnmidif i
cation of air in closed spe.ces. Only solid drying agents were investi
gated, although in all cases solutions were forr:ied by absorption of 
WL;.ter from the air. The economics, weight, safety, and ease of regenerb.
tion will be discussed in the next report. The rates of ab::orption 1md 
ffoal equilibrium values of the r c..tio of weight of water absorbed to 
Vieight o.f desiccant, were invest igated. The experi.mentlll work covered 
ln this report deals with calcium chloride, lithi um chloride, and mixtnres 
of culciun chloride with other metrlllic chlorides. 

( c) Knovm Facts Bearing on the Problem 

J. It is kno\m. that solids or solutions will absorb water from 
alr if the vapor pressure of water above the substance in question is 
lo;w:::' thr.:n the partial pressure of water vapor in the air. 

4 . Vapor 'pressure data of solutions of all of the commoner 
drying aeents exist in the lite?.·ature.* From these data, the weiGht 
of' desiccant in forming a solution whlch will be in equil:ibri-1.in with t he 
water V&.por in the air at a given relc=. ti ve humidity can be calculated. 
This is done by plotting t.½.e change in vapor pressure with the concen
tration of the solution at 5. given temperature, 6.lld reading the concen
t r ::ctlon from the curve, which corresponds to the vapor pres:mre of water 
in the air. The ratio of weight of water absorbed to weigb.t of dry.ine 
agent tor a given relative humidity is very nearly independent of t8Ia)ert:.
ture, &.scan be seen f r om the results of Table 1. 

* International Critical Tables, Vol . III, ~age 294 et seq. 
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TABLE 1 

RATIO OF WATl-m TO DE~:iICCJ,HT* 

Substa .. '1ce 

Alumin.ul':l Chloride 

Calcium Chloride 

Ferrous Chloride 

Lithium Chloride 

Magnesiu.~ Chloride 

Magnesium Nitrate 

MangE:.nous Chloride 

Potass iu:n Carbonate 

Poti.".ssimn Hydro7.ide 

Potassi u~ Nit rite 

Potc:.ssiun Phosphate 
(monobasic) 

Potuss i u~ Thiocyanate 

Potassium Thiosulphate 

Sodium Carbonate 

Sod.i u;n Chromate 

Sodium Hydroxide 

Sodium Nitrite 

Sodium Thiocyanate 

Zinc Chloride 

78% R.H. °C. 60% R.H.. 6C. 

4.0 100 2. 6 100 

3.4 
3.3 
3.2 

1.7 

0 
40 
70 

100 

5.3 0 
5.2 40 
5.1 60 

l+.l 30 
4.1 40 
4.2-lPk 50 

2.3 

2.0 

1.9 
1.9 

3.9 

1.5 

0.5 

1.2 

0.9 

1..3 

2 • .1 

2. 3 

1.4 

100 

100 

30 
40 

20 

100 

100 

40 

100 

100 

20 

100 

100 

100 

2. 2 
2.1 
2.1 

1.2 

3.4 
3.2 
3.2 

1.2 
1.2 

0.6 

0.5-IHi-

J.O 

1.0 

1.3 

0.9 

0 
40 
70 

100 

0 
40 
60 

30 
40 
50 

30 
40 

20 

100 

100 

20 

100 

100 

100 

-A" International Critical ·rc:bles, Vol. III, p. 294 et seq. 
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40% R.H~-- 0 c.-
2. 3~-{, 100 

1.6 
1.4 
1.4 

0 
40 
70 

0 . 8-¾-'~ 30 
0 . 9-lH, 40 

1.6 20 

2.1 

0. 8-H 

0. 7¾-:.} 
o. 7-11-;,i. 

o.6~c 

20 

100 

24.6 
29.6 

100 



5. From Table 1 it is apparent that the only substances which will 
absorb more water per unit weight than calcium chloride a.re: aluminum 
chloride, lithium chloride, magnesium chloride, potassiuin hydroxide, and 
s odi um hydroxide. Altll!linu.m duoride has properti es which render it of 
little use as a drying agent. I n conte.ct with water it hydrolyzes to c:, 

great extent liberating 1rritat1Dg hydrochloric acid gas according to 
the following equation: 

Both sodium and potass ium hydroxide present di3agreeable feature$. The 
concentrated solutions are quite ci.,ustic, and can severely burn the skin. 
T:'le subs tances also absorb ca1·bon di oxide formir~g carbonates whi ch are 
greatly inferior drying agent~ and which impair the effectlveness of the 
hyd!'oxide. For these reasons no experimental work was car!"ied out on 
Dl umin um chloride, sodicm hydroxide, or potassium hydroxide . T'ne experi
mental wor k was thus limited to calcium chloride, lithium chloride, 
m~;nesium chloride and various mixtures. The results on macnesium 
chloride will appear in another report. 

(d) Origintl Work at this Laboratory. 

6. The rates a t which water is absorbed under various conditions 
were determined for cal•::!ium chloride, lithium chloride, and mixtures of 
ciu.durn chloride with sevcrol. other chlorides. This wus accompllsh ed 
by placing the drying agent in a closed chamber (desiccator) in wL.ich ri 
ccrta.in relative humidity Weis maintained by means of ,vater or sr,turrrted 
sc:.l t sol utions. Rates were measured a t the follmvfog rel ative huml di tics: 

100% 
78% 
60% 
42% 

(water) 
(saturated ammonium chloride) 
(saturated ammonium nitrate) 
(saturat ed potassium carbonate) 

The rates of absorption were also determined at various te._"lperaturef, . 

METHODS AND DATA OBTAINED 

(a) Pre paration of Materiols . 

7 . Lithium Chloride. 

L-2. Lithium chloride was partly dehydr a t ed by long con tinued 
heating in a porcelain vessel. On analysis for chloride 
ion, bJ Mohr's method, this s ubstance was found to con
tain 97- 99% LiCl. The hydrolysis was very slight, the 
amount of LiOH being less than 0.1%. 

L-3. The above lithiu=i chloride was fused by hea ting it v1ell 
above its mel t ing point. It was a nalyzed for LiOH, 
which was found t o be 0.11%. 
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.8 . Calcium Chloride. 

C-1. This was a commerciul product in flake for:n /:.lllalyzing 
97.3% C&Cl2 • It was slightly alkaline. 

C-2. This w~w prepctred in this Lc..borr .. tory by evapor,3.ting 
solutions to dryness and brenkine the resultL~g cuke 
into small lumps. The frothy m~tcrial on the surf~ce 
was scraped off and discarded. The product ano.lyzed 
as follows: 

CaC12 96. 5% 
cao 0.16% 
H20 (difference) 3% 

C-3. The nbo\·e calcium chloride ( C-2) was fused by heating 
it above its melting poi nt. The subs t ance was not 
imalyzed . 

9. Mixtures. The followfog mixtures were investigated: 

Components 
A %B Remarks 

Calcium Chloride .Aluminum Chloride 10 Mixed mechunically in dI"J 
state and heated sli?,tly. 

It " 

" " 

" " 

II II 

II 

II n 

II " 

11 " 
II II 

II II 

.Antimony Tri chloride 

Bari um Chloride 

Beryllium Chloride 

Cadmiu::i Chloride 

Calcim1 Bromide 

Chromic Chl oride 

Chromous Chloride 

Cobclt Chloride 

Cupric Chloride 

Ferric Chloride 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

.Fused to clear liquid. 

Added solution of B to 
solid A, heated sli ghtly. 
Hydrolysis occurred with 
evolution of some HCl. 

Fused to liquid. 

II II 

II !I 11 

Mixed in solid st,cte. 
He~t ecl alightly. Some 
oxidation occur-r·ecl. 

Fused to liquid. 

II II II 

Heuted together in solid 
state. Some oxida tion 
occurred. 

-4-



( Continued) 

Components 
B 

Calcium Chloride Ferrous Chloride 

n II Lithiwn Chloride 

n " Lithium Chloride 

II It Mangcnous Chloride 

II I! Nickel Chloride 

II I! PotE-ssioo Chloride 

" II Sodiu'Il Chloride 

II " Stront i'..1!11 Chloride 

11 I! Zinc Chlo.ride 

(b) Descriotion of Experiments. 

2!L 

10 

10 

50 

10 

10 

10 

10 

10 

10 

Remarks 

Heated toget.ber in ,3olid 
state. Some oxidation 
occurred. 

Fused to liquid . 

n It II 

It " " 
II 11 II 

It II n 

" II n 

It II II 

Mixed in solid state. Heated 
sligh Uy. Some hydr olysis 
occurred. 

10. The absorption values given for calcium chloride and l ithium 
chloride were checked experbent3lly i:1 this Laboratory cJ.t a reL.1.tlve 
hu'!'liclity of 78%. This was done by placing solutions of different concen-
trations in a closed vessel over saturcLt ed runmonium chloride solut.ion. This 
ln.tter solution has a vapor pressure equivclent appro:xi.'l!ately to 3 78% 
relative humidity at room temperature. The solutions of li thirnn chlo:dde 
h~d foe folloviing values for the ratio of water to anhydrous salt: 5030, 
5.26, 5.10, and 5.06. .for calcium chloride the same ratios wera: 3 .50 , 
3.1.0, 3.29, and 3,20. All of these solutions lost weight and by plot ti:'lg 
the losa of weight o.f water c:.gu.in::;t the rutio, the straight line so 
oot<.'.i!.1.ed i::itercepted the chc.nge of , :eight uxia at 5.02 for lithiu::1 chloride 
;:;.nd at J.11 for cnlciur.i chloride, Ehus checking the values in tha literi;..ture 
·,;i thin the limits of experimental error . 

11. The same experiment wc.s carried out :b the case of a fused mix
ture -::::onsisting of 50% calciu,11 ::!hlol'ide t:nd 50% lithium chloride . fo 
this case the results L1clic[Lted t hat at 78% rel:;.tive humidity the r atio 
of water absorbed to weight of dryL'r"1g agen t wr.s l-1,.0. The average value 
for lithium chloride and calcium chloride i s 4.07, indicating that in the 
f used mixture the two salts beh.s.ve independently of er..ch other. 

12 . The rate of absorption is dependent on a great r.iu:ny fact ors, 
and to elirninnte these as much as possible,only comparis on values were 
used. Calcium chloride, L1 about the same sta te of subdivision, was al ways 
placed in the closed vessel with the other drying agent to be i~vestigated. 
Even these comperison value;, could not be reproduced to better thnn l:.bout 
10%, so small effects were ignored. 
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I 

°' I 

Substance 
(X) 

Compared 
with 

TLBLE ? 

RF.TE UF PJ3~0RPTION Of WATER 

"- Ratio ~ . "-, H 0/CuCl Ratio H20 / H20 
---.;,,.__2 2 X Ca Cl 
Re~ 2 

Temp. Humid.~ : . 2 ,4 .6 .8 1.0 1.21 1.4 1.6 1.8 2.0 2.2 2. lt 2.6! 3.81! Final 
! I I Value 
; , , j' (Ec;ui-
! I I librium) 

-----------------;...-: -- I i I 
j . J l I 

L1Cl CaCl Room 100 
(L-2} (gran.) 

LiCl CaCl Room. 42 
(L-2) (gran . j 

LiCl CaCl Room 60 
(L-2) {gran.) 

LiCl CaCl Room 78 
(L-2) (gran .) 

LiCl CaCl 4°c. 80 
(L-2) (gran.) 

LiCl Ce.Cl 4°c. 80 
(L-2) (gran.) 

LiCl CaCl 38°c. 78 
(L-2) (grtm. ) 

LiCl CaCl 24°c. 78 
(L-2) (gran. ) 

LiCl Ct:.Cl Room 73 
(L-3) (f used) 

;1-35 1 . 28 1.30 1 . 71 !2,17 ;2,09 2.00 11.88 1,771.68 1 . 59 1.54 1 .5111.561 

i ·
1
- I i I 

I I I I i 

il.25 1•1.20 1. 57 i I II l !! 

, I I . : 
j1 .1o i

1

,1.23 11.25 1 . a6 !1 ,96 j1.76 1.60 1.53 I 1 
' I I I I 

i ' . 
I : i I i i ! 
11.10 11.43 11,41 !2,06 12.09 !1 ,90 1 , 73 il.62 .l, 53 1 . 50 1 [ 
: ' l I i l I I i ' i l 

' : I ' , I I ! '1 
' ; I I I ' : 

1.6 

1.6 

1.6 

1.6 

i ' l ! I I 
:1 .52 1 .5311.60 1.61 l.77 il.75j . I 
i , ! · I I 

I 
I 
t 

I I 1.6 
I 

,1,1) l.~0 ,1,18 ,1,13 1 ,11 11.12,1 ,21 I i : 

' 

, r.. .., : 1 l ! ! I I l I 
' I ' ' i I I . . ; I , i · I , . ; . , 

1.17 :1.2o i1.22!1.20 :1.21 l1.2s!1 . 26 J1.30 \1.34 ]1.36l1.39 
I. I l 

1.37 1.361 
I . 

1.25 ,1.25 i1.27 :1.23 1.21 !1. 23 !1 . ~l!l.22 i1 . 26jl , 30 il,33 
. . : I I I 

i I 
I ; I 

i ,.., r ,- :,.., '8,. ,.., 7 ,.., -_.., ,..,.., ,.., 'J'' 1,.., O' ' l "8 .171 
: "-C . 0) ; .-:: • ') I ,:: • ,~ "'· • ) ; . " . ,;,C I-~ . 0 ; • 0 I • 

I I 1· I ; I 
, I I ! 

I 1.6 

I 
1.6 

1.6 

1.6 



Substance 
(X) 

Compared 
with 

LiCl-CaC12 CaCl 
50% (fused) 

Cu.Cl2 -
MnC12 10% 

Ca.Cl') -
CoCl; 10% 

Ca C12 -
Al Cl.3 10% 

CaC12 -
1 SbCl.3 10% 
~ 

C.s.Cl2 -
BeCl2 10% 

Ca C12 - ,., 
CrCl;z lO;to 

CaCl r -/-. 
E'e Cl .3 l0~b 

Cr,c1 2 -
FeC1 2 105; 

C0c12 -
ZnCl -, 10% ~-

CaCl 
(fused) 

Ca.Cl 
(fused) 

CaCl 
(gr&n . ) 

CaCl 
(gran. ) 

Ca Cl 
(gran. ) 

Ca Cl 
(gran.) 

CaCl 
( "'Tc.Il, ·1 0 •. 

Ca Cl 
( gr 1:.tn. ) 

CaCl 
(gr&:!1.) 

Temp. 

Room 

Roo:::i 

Room 

Room 

Room 

Room 

Room 

Room 

Roon 

Roo;;-i 

TABLE 2 iContinued) 

\ Ra tio \ Rat io H20 H20 
\ H2o/CaC12\ - X- / Ca.Cl? 

\ \ - -
Rel\ ! . 2 l . 4 i .6 l .8 1.0 1.21 1.4 1.6 1.8 1 2 . 0 2 . 2 2 . 4 2 .6 J.8 1

1

Final 
Humid~ · 

1

, .

1

. I Value 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

I ( F,qui-
1 l ibrium) 

2. 95 ,2. 88 

I 
1.61 tl.l,l 

2.63 I 2. 30J2.oo l1.1s l1.6ol1.46 

1. 33 1 . 2s ;1.24 l1.2ol1 .16 l1. 06 
! 

1.67 1.50 1 . 40 1,32 1 ,28 ll . 24ll.18 ll.07 

1.17 1.1.3 : 1.10 1.09 1.08 1.0611.0,. 1.02 1.01 , 
I I 

I ! 
6 I I 1 . 14 1.19 1 .2,3 1 . 1 1 .11l.07rl , 041.00 0 .97 ! 

i I I 
I I ! 

' I I I . I . 
;0 . 96 10.99 1.00 1.0011 . 00 1 .00 1 . 00 0.98 0. 9/4. 1 
I . ! I 
i O. 68 1 O. 62 ! 0. 61. O. 69 : 0. 7 5 O. 77 O. 79 0 . 84 0. 91 i 

I i I 

I i 
' : I , 

1.0/, ; 1.04.1.01. 1.0.3 1.01 ,, 0 . 99 j0.96 1 
' ! I 

! ! . I 
· I 1 

0. 97 l 0 . 97 0. 98 1.oo ,1.oo jo.9s jo.9s : 
. I 1· 

' I 

1.1 3 · 1.06 1.04 lo. 9s ,o. 92 !0.s7 0 . 82 i 
I I 

,1.02 ;1.0/, 

I 

1. 0,3 :0.99 

l.OJ 1.07 

1.3 

1.0➔~ 

1 . 0➔~ 

o. 951~ 

0. 95-i.~ 



I 
co 
I 

Substance 
{X) 

-
10% 

CaCl? 
BaCl;2 10% 

CaCl") -
CrCl~ 10% 

.) 

CaC12 -
CdCl2 lO;t 

CaCl .-., -
,:., _, 

CuC12 10~ 

CaC12 -
NiC12 10% 

CaCl 
KCl 2 10% 

C1.:,C12 -
NaCl 10% 

CaCl~ -
-- c1 ~ 10"' 0r -'- 2 >o 

C 
,..., 

l tl. .. .tJ .. 2 -
CaBr2 10% 

Compared 
with Temp. 

CaCl.-., Room { ,:;_ ' fused) 
- - -

(fusedj 

C&Cl Room 
(fused) 

CaCl Room 
(fused) 

Ca.Cl Roon 
(fused) 

CaCl Roor.i 
(fused) 

CaCl Room 
(fused) 

CaCl l1oor;1 
(fused) 

C&Cl Room 
(fusee) 

CaCl Room 
(fusedj 

TABLE ;;;_ ( Continued) 

' ·- ·,:_\ 

" R&.tio \ 
'-,) 120/C&Cl;;\ -

2 

Ratio tt2o / H20 
X CaCl 

Rei'~ 
Hu,nid. 

78 

78 

78 

78 

78 

78 

78 

78 

78 

I 
i .2 I .4 • 6 I .8 1.0 1.2 l.L~ 1.6 1.8 I 
I 

I I I 

I i j 
I 

1.23 1.25 1.27 1.27 1.27 1.27 1.26 1.21 1.15 

i I I I I 

90; 0.93 0.94 0.94 0.94 0,9310.9310.94 10.94 1 
' I : ' I 
I I I . 
: 1.11, 1.11 1.09 1.07! 1.04 1.0211 1.01 1.00 0.98 ! 

I ' ' i : i I I 
I I ' I I ' I ' . . 
: 0.99 : 1.03! 1.01 1.0011.00 1.01

1

1.00
1 

0.9s i 0.96 I 
I I I ' . ! j 
, 1 , 1' 1 1 1 
' ' I I I I , 1,00 l.00:1.00 1 . 00 11.00 l.OO, l.001l,OO I 

I ' • • 1· ; , I j 

: 1 l : 
' i : I \ 

10.94 0.96!0-97 0.98 110.98 0,98 !0.98J0.97 f 
I I t t 

I I I I I I ' 

; 1 . 13 1 .13!1.11 1.11 !1.11
1
1.09 !1 .05!1.oo f 

I 

' 
·o.9s 1.oo !o.9a ,o.9e !o.9a lo.97io.96 ' 0.93 ' 

o.93 :o.9~ :o.90 !0.a9 o.a9 io.a9 !0.sa io.as i 
, 1 : , I , j 

! 
I : i 
,1.14 1.111.101.10 1 .10 :1.08 ·1.06 11.02 · 
! ; i • I , 
' i . j ; 

I l l j 

2.0 2.2 2.1+ 2.6 3. 8 Final 
{ Value 
Equi-

librium) 

l.l* 



I 

'° I 

Substance 
(X) 

CaC1 2 -
(fusedj 

CaC12 -
LiCl 50% 

Compc.red 
with 

CaCl 
(gran. ) 

CaCl 
(gran. ) 

C&Cl2 - CaCl 
Li Cl 10% (gran.) 

CaC12 -
CoC12 10% 

CaCl 
(gr~.) 

CaC12 - Ca.Cl 
MnC1 2 10% (gran.) 

* Cal culated value. 

Temp. 

Room 

Room 

Room 

Room 

Room 

TA~~~E 2 (Continued) 

P..t..tio Ratio H2o H20 
~20/CuCl2\ -X- / Ca C12 

H:~ j' . 2 I . 4 I .6 I . 8 I 1.0 l.2 i 1.41 1.6 1.8 2 .0 2.2 2.4 2.6 J.8 Final 
, , , ~w 

78 

78 

78 

78 

78 

o.6o lo.59lo.60 lo.64 lo.7o lo.7s lo.s6 
I 

' ' . ' 
1.23 j1.4o l1.4s i1. 5o j1.1+s 1.1+5 1.42 . 

I i l · i 
1.12 1 1.16!1.19 1.22 1 .24 1.24 1 • .24 l 

i I l 

I I . ' 
I j I 

. : i i 
1

10. 75 0.80 , Q.84 0.87 0.90 0.92 0.94 I 

J ' I , 
I : ' I ! 10 .73 0 .7010.70 0.73 0 . 78 0.8/. 0.91 \ 

I I l ; i i I 

(Equi 
libriaj 

1.0 

1.3 

1.1* 

1.0-l:· 



13. The results show that in the solid state the rate of w::,ter 
~bsorption is approxim.::.tely constc..nt, &nd in the case of the solutions the 
rc:,te f alls off, such that the r a tio of weight of w&.ter absorbecl to weight 
of desiccant approaches the equilibrium value e..symtoti ctlly. T~ble 2 
gives values of the comparison of t he vc.rious desi~cants v:i th cal ciUD 
chloride. The figures give the ratios of foe water absorbed per unit 
weight of calciU11 chloride zt v[-;,rious interval.0. Due to the man~r uncon
tl·olled f a ctors L'1flue!1cing the time-rcj,te of absorption values, these 
values are given at various increments i::-i the quuntity of the amount of 
water absorbed by t he calcium chlor·ide used ns a comparlson standard, 
r&ther than at %.rious t i me interv&.ls. Tbe lt,st column gives the value 
of the rati os after equilibrilll!l he.s been reachecl. This t able sho\·1s t.hl: t 
the rn te of e.bsorp tion ::if w..:. ter by l i thiur;i chloride is considerc..bly 
fas t er than the rute of i;.osorption by calcium chloride, e speci .. -.11y L'l the 
preliminary stages of absorption. CompHring the two substances in the 
fused state, the rate of ubsorpti-::m by lithium chloride is t wo to three 
trnes that of calcium chloride. 

14. In the cuse of the mi xtures of culcium chloride and other 
chlorides, the initial rate is sor.ieti..-nes raised sooewhat, but c..fter the 
solid has dissolved in the absorbed water the rate drops off n,pi dly, 
eppro&cr::1.ng the equilibrium -,raJ.ue. J, few of the substinces investit;;.ted 
lowered the r c:.te of r,bsorp tion uppreciLbly. This vms especially true 
·in the cr:se of barium chlor:.cle, strontium chloride, and chromous chlor ide. 
The chromous chloride used hc.d oxidized somewhat and the- chromic oxide or 
oxychl oride m&y hlive formed &. film on the surface of the c4lcium chloricic, 
decree s ine the r a te of a.bsorption. None of tr~e mixturef.: investight ed 
wa r r[-:r. ted further E-tudy except those con t[..ining lithium chloride . 

15. The mixture of cc.lcium chloride with l ithium chloride con
tllining 50% by weight of er~ ch cons t i t uen t, proved to have &.n ini. t iE:l ru te 
;;;.bout as great €LS th2t of pure lithium chloride. (In the one expcr.im8nt 
tried the ini t itl rate was con~iden•.bly grec:; ter.) Howevcl', thin ra tc 
soon f ell off End approached & val,ie about equidistant between tlic.t of 
C[,lciv.r.1 chl oride and l ithium chlori de. Solutions contuining v1.:.rying 
concentrt.tions of this equiv,eight mixture were placed in a closed vci::sel 
above sr ... tur,tted ~unr:1onit1m chl oride solution, ;:md the final equilibrium 
v.::.lue vms obtc:,.ined as previously mentioned. This vul ue was L, . O, the 
Sal!le us the averE:.ge of the vfalues for calcium chloride and li thiun 
chloride. The satur£:.ted solution of the mixture was c,lso inve[:tiG;:.ted. 
It was a.'"c(-ilyzed b;/ evc.porr,ting & knovm weigh t to dryness , f usint, , weigh
ing the res idue, lt . .ml deterl!linin t the chloride ion by Mohr's method. The 
folJ.owiP.g results were obt1:tined: 

LiCl 0.65 moles) per 100 grt'1TIS of water 
CaCl~ 0.36 moles) 

,::_ 

The r-:ol ubili ty of ec1ch of t .he pure salts in water ic • ..... 

LiCl 1.85 moles per 100 grams of w&ter 
CaCl2 0.65 moles per 100 er oms of v1t, ter 
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The common ion effect in the mixture thus lowers the solubili ty of lithiuu 
cr-..loride consider&bly. The v apor pressure of the sat urated solut ion of the 
r:!ixture was then compared v;i th t h1:-.t of c. sc:turuted solution of lithium 
chJ.oride, b'.f placing the two solutions in smal crucibles in .::n empty, r3.-ry, 
closed vessel. Wa.ter distillec. from the solution of t he mixture to the 
solution of lithium chloride, indicating th,ct the latter had the l m,er 
vapor pressure. In 49 hours there h&d been ;::. trn.nsfer of 2bout .1 5 gr·,:l!! 
of w&. ter, end c.S the weighings were m&de to c:n &.ccuracy of .001 grnr:1, the 
effect w&s much lurger th;m the probable error. The only possible 
1;,dva.ntc.ge to be gained in using un equiv,eight mixture of c1.,lcinm chloride 
and lithium chloride is a. high initiel rate of abs orption which, however, 
:·&pidly falls below that of pure lithium chloride. Aside from thi s very 
s l i gh t e ffect the mixture behc.ve:::: 1:..s though the two components were 
inclepc:cden t . 

16. This latter effect holds true in the cc-.se of o.ll of the idxtures 
inves tigated, as is &pphrent froi::., the chan6e in rhte as the absorption 
progress es . In every case the rote of c:.b.sorption t;ppror:.ches c:. vr~lue 
l'!hich would be predicted by ::;. consiclerc.tion of the equil ibrium vt ,lues 
of the two cooponents , considering th~t no inter- uction ti.kes pl[;.CO on 
mixir:e; then::. Us ually there ii:- a ::olight increc.:.;e in the L~i tir:l n ,.te of 
c...bsorpt ion , but thi~ effect is rel~,tively srr.w.l. In view of the::;e foc t c., 
t here i s no advan t&ge in the use of mixtures of calcirnn chloride vd th 
oth er chloriGes, over the use of pure cu.citm1 chloride or pure lit hium 
chloride. 

(b ) (1) Effect of Varyi n g Humidity on /;.bBorbing Pov,er of Desiccc.mts. 

17. Weighed samples of calci,.1m chloride and lithillr.l chloride wore 
pl;;:ced in contaL'lers, [:.bove .solutions of w--..oonium chlor ide, wn.:ioniur1 
n i t r u t e , and pota.ssium c,o_rbonc.:.te, and were weighed a t time interv&l s 
t o study the rate of absorption of wi:tter. As long a s solid clesi:::c.:m t w~s 
pre.sent, the rate of absorption should be proportional to the vc,por 
pressure of ,mter bec&use the concentration of calcium chl oride would 
r emain const ant. This proved to be the case as the followL'l~ r e sults 
i ndi -:::c:.te . The weight of wa ter ak ;orbe<l per gram of dryi ni;; a gent W[.:.S 

plotted .s.e:;ai nst the ti.cie, und the slope of the r e sulting s tro:.i [;ht line 
v,C.f, !'.!C~su.red for euch hwnidi ty. The r& te of absorption w~t, ~:.s;:;1_;.;:-ied to 
be 6iven oy equc.tion;;; of the type l:IR = Kp, where 6 R is the r ate, 

6 t 6 t 
K i s [;;_ cons t<'.nt, c...11d p is the prss::mre. The const1:;11t wa s d e tcn :'.lin ed by 
s ubs tituting the rate of absorption at 78% relative humidity in the 
cqw,,tion, a ssuming a vapor p:res s ure of 20 cias . for sa ture.tecl &ir. The 
c:b.leul.::,ted rates at the ot her h umidi t ies wer e t h,3n compared with the 
me~.Euret.i rH t e s . The equ2tion f or l ithium chlorid e is: 

D. R 
6t 

E,n d for cEilciur:1 chloride i s : 

T~ble 3 tives the comp&risons. 

0.000596 p 

0.000391 p 
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TABLE l. 

Li thiur., Chloride ( 6 R/ 6 t 0.000596 p) 

Relr, ti ve ho.idi ty 

s c~turctcd. Sell t 
&ol ution ui::ed 

V1:,por pressure 

72 

of Y!C;.ter· 15.6 ~.rn0. 

t.R/.6. t(observed) 0.0093 

6 R/ .6. t( c1:,lcul.;:;ted) 0. 009_3 

60 

12.0 ems . 

0.0070 

0.0071 

Cal ci UE: Chl oride ( 6. R/ Li t =- 0. 000 391 p) 

L,.2 

8.4 ems . 

0 . 0050 

0.0050 

Rel c, ti ;;e humidity 78 60 L,2 

be; tur c t cd s&l t 
solution used /1rnmoniun Chlorlc'.e l ,m.rr1onitu:1 Nitrate Potb.sslt.:.r:. Ci:trbo,wte 

v~0 por pressur e 
of Ht:.ter 15.6 ems . 1 2.0 ems. 8 . 4 ems . 

L:-, R/ 6. t(observed) 0.0061 0.0054 0.0031 

fl. H/ ~ t(cc~lculated) 0.0061 O. OOJJ 

Tl:c value ::, of the constr,.nts in the c:.bove eqm, tions have no phys i c[:l :::i611.ifi
c ~;nce cs.nd would vc:.ry fron one deterr.1inc.tion to another be c2use t he 1-c,te of 
c.b no:·ption i s dependent on r.11;;117 fr.ctors besides the ve:.por prcs:;ure of '.:r. t.c :::·. 
lio ·:iever , the rcsul ts con cl m::i vely show that the speed of drying Vio tu.d dr:.:crel~<'e 
proportion,., tcl y with the relE,.tive humidity in the cnse of the i;olid:c . 

18. In the c&se of the solut,ions formed, the r&te of absorption shoulcl 
bE: p:copOJ:'tiorwl to the vrocluct of the v::,por pres sure of v1E ter u 1d t he con~ 
r.ent:n·. t ion of crdciu.1:: chloride or li thiurn :~hl oride in s olutior1, th~:t is -

The r::;s lli t~ obtc:,ined i.Lere r;ho,·; t h e proportiom~li ty of the r Lte of 2.bsorp-
tion v,i t h the concentration of t h e dei:;iccunt, but s11fficicnt mel:. s-:..1.remen tD 
~':e:r·e rlot mt.de to accurately determi ne the rel~tionship in the cc.s c of vmt er 
v::~por press ure for the solu tions. If the vapor pressur·e of Wb. t er i ::: · con
st t:1r.!t, i;VC cc;.n YiTi te 

.6 P/ 6 t = K
1 

( Li Cl ) + K,.,, or 
"'-
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6 R/ 6 t is the n,te oi' absorption of 'll.::.ter, (LiCl) is the concentro.tion 
of l i thi um chloride, (Co.Cl2 ) is the concentration of calciun chlori de Lnc1 

K1 and K2 e.re consknts . K2 will not have the vo.lue zero in tbis ctcse 

bec;,;,us e t he rc~te of absorption approi;.ehes zero a t some finite con~cntrL
t ion of diss olved salt; thrc.t is whei· e the vapor pressure of 'Nater in the 
2i r i.s in equilibrium with the Sult solution . The com,tc.nts in t he i.bove 
cqu& tions were det ernincd from the experimen till data, and t~re as f ollows : 

For lithium chloride 

For culciUl':l chloride 

D. R/ .6. t = 0.1043 (LiCl) - 0.02/,6 

.6. R/ 6 t = 0. 04245 (CaC12) - 0.0107 

In both cases the w11ter vt:.por pressure was constant S'1d J-w.d a value of 
about 15. 6 ems. 

19. Table 4 shom; the Lgreement. between the meesured vclues i:..nd the 
v&.luef. calctQated from the above equations. 

TABLE 4 

Lit hium Chloride Calcium Chloride 
l.Rj 6 t ZRjc.t 6 R/ ,6 t .6 R/ ,0. t 

(LiCl) (observed) ( calcula ted) (CaCl2) (observed) ( cul culr. ted) 

O.i...76 0 .025 0.025* 0.476 0.0091 0.0095 
0.435 0 .025 0 . 021 o. /4.35 0.0080 0.0(178 
0.400 0.018 0.017 0.400 0.0071 0.0063 
0. 370 0.015 0 . 014 0.370 0 . 0044 0.0050 
0 . 333 0.011 0. 010 
o. 313 0 . 008 0.008* 

* Points used i n determi ning the cons t0.nts of t he equat i on. 

\'l'hile in the cc..se of the solid the rc.te of &bsorpt i on w&s constLnt fox· e. 
given r elfati ve humidity, in the cc::.se of the liquid the r::~ te fell off 
as wa ter wa s absorbed due to the di lution of the desi ccant in the result
in6 solution. This is shO\m in Plates l S."ld 2. 

(b) (2) Effect of Va.rying Temper a ture on P..c:.te of Absor p tion. 

20. Experiments were cerried out at three different tempcrEiture::: to 
det8rnir.e the va:ri& tion in t h e ra tc of D..bsorpti on •ni th temper,~ ture. The 
.:.nhy<lrous c,.i.lciwn chloride c.nd lithium chloride were placed in clo.ssd 
vessel s above Scltur<'.ited 6.Jaim'.:mium chloric.e soluti ons, Gnd t he vessels were 
then put in &.. refrigerator or t herr:J.os tc::.teC:. bath. The temper ature~ u~ed 
were approximately J0 c., .25°c., and 38°C. At t he low temper6.ture the 
TTuter absorbed by calcium chloride fo1mz the hexahydr~,te which free zes 
wlic1, and no solution is f o:r!.ried until the desiccant has picked up a 
weight of water c,bout equal to itself. At t hese temperuturei; the rt~tes 
of r.bsorption had a negligible t emperature coefi'icicnt, and the rc:.te 
of ab:;,orption for the solid c a.lciu:m chloride hexahydrn.te .::t 3°C. was the 
swne c,S would be prec.icted for the sa.ture.ted solution. Table 5 sho1i1D 
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the variation of the rc:.te of a.b,;orption ·,;ith teuperE;.ture. The c8cuh,ted 
values were determined by a.ss1ming the.t t he temperc.ture coefficient was 
zero ;;.nd that the chru1ge in r,.te w&s proportional to the ch &nge in vepor 
press~re of the water. 

H20/LiC1 

0.1 
0.2 
O.L 
0. 6 
0.8 
1.0 
1.2 
l. L, 
1.6 
1.8 
2 . 0 
,., r: 
;::. • ::> 

3.0 

0.1 
0.2 
O. L,. 
0. 6 
0. 8 
1.0 
1.2. 
1.4 
1.6 
1.8 
2.0 

TABLE 5 

LithiUJ:1. Chlo:dde - Rate 

3°c. --
0 . 0077 
0.0074 
0.0071 
0.0069 
0 .0056 
0.0059 
0.0063 
0.0063 
0. 0063 
0 .0063 
0.0061 

25°c. 
(observed) 

0. 029 
0.029 
0.()29 
0.029 
0.025 
0.022 
0.022 
0.022 
0.018 
0.018 
0.018 
0.013 
0.008 

25°c. 
( Cl:..l cul.:.ted) 

0 . 031 
0.031 
0.029 
0.028 
0 . 023 
0.024 
0.025 
0.025 
0.025 
0.025 
0.025 

37.8°c. 
(obecrved) 

0.07 
0.07 
0.07 
0.07 
0.05 
0.05 
0.05 
0.05 
0.0"i 
0. 0:i 
0.01+ 
0 .03 
0.02 

Calcium Chloride - &te f::. H20/ 6 t 

0. 0057 
0.0057 
0 . 0061 
0. 0059 
0.0056 
0.0051 
0.00L.2 
0.0030 

25°c. 
(observed) 

0.025 
0.022 
0.025 
0.020 
0.018 
0.018 
0.017 
0.01~ 
0.011 
0.010 
0.008 
0.005 

25°c. 
( calcul&.ted) 

0.023 
0.023 
0.025 
0.024 
0.023 
0.021 
0.017 
0.012 

37 .8°C. 
(observed) 

0.050 
0.0/44 
o.041~ 
0.044 
0.0/41, 
0.040 
0.033 
0.0.33 
0.025 
0. 020 
0.018 
0.013 

37.8°c. 
(calculated} 

0. 06 
0.06 
0.06 
0.06 
0.05 
0.05 
0.05 
0.05 
0 .05 
0.05 
0.05 
0.03* 
0.02* 

37.8°c. 
( ec,lculc.ted) 

0.045 
0.0/4.5 
0.01~8 
0 .047 
0.045 
O.OL,l 
0. 033 
0.024 
0.022➔< 

0.020,:-
0.016-l:· 
0.010-i:· 

In determining the calculc:ted VDlues, the following pressures v,crc ui:;ed 
for wc:ster vapor: 

Tenpcrc.:.ture 
oc. 
J.O 

25.0 
37.8 

Pres:::ure 
C...} 

4.6 
18.6 
36.6 
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The figures marked with fill ast erisk were determined by multiplyi ng the 
observed results at 25°c. by t he r&tio 36.6/18.6, and F.il others by 
rnul t,iplying the observed rcsul ts Ett 3°c. by the r atio 36 . 6/ 4. 6. 

CONCLUSIONS J..ND RECOi'Jta~NDATIO:NS 

21. T'ne dc: t a included in t h i s report i nclicG.te t twt lithium chloride 
i s super ior to calciurn chloride as a dehumidifyL11g a.gent , both from the 
point of view of rapidity of ubsorp tion of wa.ter and wei ght effici ency. 
However , due to the high :;;rl'.:!e o f lithium chloride, the cost of r emoving 
·;;a t er i s 8cmy time::, great er in the cecse of lithium chloride than i n t,he 
c.:c~e of ctlcium eb.loride . These two substP-'1Ces will be coopnred with 
m<1gnesi um chloride in a l a t e r r eport and definite recommendations will 
be m~de at t hat t i.me. 

Sill.~MARY 

22. This investigation shows that lithium chloride is a bett er 
dehu,11idify.ing agent thm1 cal clum chlori de when consider i ng either the 
r ate of absorp tion of water or tbe amoun t of water absorbed at equilibrium. 
The r ate of absorption bf wc..ter by the f onner i s approximately twice 
that of calcium chloride under s imilar conditions, and the final equilib
rium value i s 1. 6 times as gr eat for lithium chloride as for c&l ci uin 
chloride. Ther e is no advantage to be gained by using mixture of 
c,.,J.cillffi chloride with o ther chlor ides. 
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APPENDIX I 

The following tables give all t he mensurements mc.cde in this 
Laboratory on ctlcium chloride , lithium chlori de, c..nd mixtures . The 
l etter (S) following a figure i ndicates that the desi cccnt was in the 
.sol id state, o..nd while it mtiy have been mois t, no soluti on h ad yet 
run off of t he particles. ;'ihen no letter follovrs t he f i 6ure the 
desi ccm1t was ln t he form of e. solid and solutio:::1 . The lette!' (L) 
followbg c:. figure indi cates that the drying &gent wc..s completely in 
s ol u tl:::m. 
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I 
0 
i 

I 
a' 
I 

M 11/18 C,,Cl~)(fused) 

Cac12-IvlnCJ.2 10% ~-· -·//;j ___ 
1
i_. __ _ _J__ • .1J~ __ _!_ · ,(,_:,_:, j .l ,.1';14. _ _ __j ___ ··-·-·'-' _ _ 

' ' I I • 

· I i 1,5 73 91+ 188 
78 ! Room : . 206 , 362 I ,l:77 I .7L.5 

?2,5 02 h]'S, 
1 . 2;2 1.9iLT 

,.-,, , , T j 

Du te 

of Relative Ter.uperc:- Rat.Lo H---0/De:,iccant 
Series St11-rt-i:: Substance .Humidity tur e ·----·--,(,----------------

1 i ,· I J 
I I I • 

~ 1 
. I 4 69 2..1 117 __ :v,1 165 --··· 261 28 5 h r:-;. 

A 8/23_ I Li Cl (L- 2) _ 100~ : Room i ._0605s I . 795 I 1.118 j l.451 j 1. 74L I 1. 981 j 2 . 691 j 2.8/,1, J -r- T I I 2 8 72 168 l2.l!.L_5_l=lc....=hr:,.:;:·s-"-. --.----• 
B 1 8/27 lLiCl(L-2) 100 1 Room i .5.3t; ,1.05 2.1,3.Ll.3.6/~1 .3 ,891 6.141 1 I 

CaCl2(gran.) 100 j Room I ,42S _ j ___ ._.70S ___ .99···-·2._36L 2.56L 3,9/-i-L _ _ 
1 

1 , 1 ; , 23 . 95 119 1~ . 167 191 ----~§J_ __ :D.5"---"-h=,r"""s-'-. ___ _ 
c 1 9/5 i LiCl (L- 2) 1 42 , Room i . 09S I . JlS ' .4lS .53s 1 -65 1 -79 I 1.31 1 1.641 1 

~

! i CaCl2(gran . ) ! /~~--L-~oom : -~~~-·-"'-----~~~.~i .. _·~_?.~ . ~~~.~- ·-···:._5_2~- .~58~J .64s ,72_s..,_I _ _ __ _ _ 

I j ! 22. L. 118 1 2 166 1 0 262 334 hrs. 
9/5 l LiCl(L- 2) 60 1 Room i .15s l .67S 1.85 I 1.32 11.701 !1.911 1

1
2.21+1 2,1161 i 

! CaC12(grrm.) i 60 1 Room j . 15s l .56s : .66s .77S .88S il.03S 1.371 1.61.L ) 
- ----i-·- ···--··--, -----···-·-- - T --·-----·---·,- ··--· ·-·-···-··--: ·--- .. · ·-······--··-··L._ ·-- --- ·- -·· -· -·'·--·-··. .1 . .. ----·- /_·---- ---·· ·-·- ···· -•·- ·-·--·- - - - -

: I j : ~ 94 . 117. 5 141.5 
1 

162_.5 189.5 261.u_J_,22_!..5.._Q_rs!. _____ _ 
E j 9/5 ! 1iCl(L-2) _I 78 ; Room 1 .19~ l .86 , !L.37 _ 11.77 ! 2.0/4~ , 2.2811 2.6,~L 2.921 

_ __ ______ __j Ca Cl 2 ( gr an ~-J J 78 ! Roon~-- _ _[__ :_: ~s-_J __ ~·-~~~ J._~ ~-oL_ L-~.~4~.J ·---· ~-:~.~1 _. 2_0 .. •·-=-~:.~~ 1_._w_,L~- ··--- ·--
[ I I ! i 2r. 6 120. lit? 167. 5_ 196, 5. 268 . 5 290 460 hrs. 

__ J_ 911

~ J ~!gi_~z~~~: )~ --~~ L . z ~?:_ _ _: ~;J : ~~; ___ :~~1 :~ · : ~~s : ~~~~~~I _1~1~ It: ~z~---__ _ 
! L • 21 LL • 5 72 14 5. .311 hl;' s • 

9/24 I LiCl(L-2) : 80 3°c. .05os ! .174s .35 ,53 I .98 1.961 
i Ce.C12 (gran.) ! 80 3°c. .Ol+l,S 1,150s .29s .L,63 I .88S 1.51 

-----··-------1-- -·-·----r-···-··---··---- - --····• ----•·--·--·--··--···--- ·-··-·---·----· -.... ·-··----· 1 ·- ··--- ·-·---·- -·.l.--•. -·-·-··-·---·- ···-····-··------
1 i (100°F.) : L-. 20. L.L..5 72 145,5 hr:,; . 

9/21. 1iC1(1-2) i 78 ! 37.8°C. ; .270 11.19 2.3011 3,051 I 3,711 I 
1 C&Cl ') (grnn.) 1 78 j " . 230 ; .98 J l.71Li 2.2.0L 2.7!1.Ll 

- - -f·-··-·-··•···· ·-~·-··· .... .. /:. .... . t ·· - ·· - ··-· --······:·· · -··· ·- ··•····· · · -- -- . .L ...... - --- - · ····- ·· ! . - ·· ----1 •• -- · - ·- · ·-·- ....... ·········--· --··-·· _ 

I i i (75°F.) 19 f+(Z 111--. ____ l,.;..6',_::')""""ht-r-'--;::_._-;---------------
I j 10/1 j LiCl(L-2) / 78 ! 23,9°c. 1 .60 !1.271 ~ 2.771 j .3.021 I I 

f I Ca C1 2 (gran.) i 78 j " · . !J3 ;1. 05 12.lOL, 2 , 251 1 j 
----·--- ·····• ... ·-. .. ···--······-------·· .. .. . . --- · . --·· ·· ··- . · ----I . .. - ... ..... L ··-·-- -· j -- .... ... ..! ________ . L-··--- -· -··-·-· ····- ·--~··-·· - ·· ·- ··-····------~--··- ·•-· --••·· -· 

G 

B 



I 
C, 
I 

( Con tin ucd) 
Date 
of 

Serier;, Start➔1 

J ll/ 13 

K I ll/13 

Rel. 
Subst&ncc J-lumid. Tem2,. 

17.S l . S 11 .5 
1i01(1-3) 78 Room .125S .290 .642 
CaCl2(fused) 78 n .067S .127S . 2328 
LiCl-Cac12 50% 78 11 .137S . 31~2s • 700 

CaCl2-CaCl2 10% 78 11 .08/~S .188 . 385 
-----· ---------·-· 

Ifatio i l ~O/Def:iGci:lnt 
/.. 

1 6 
.955 
.JJl 
,987 
,481 
. 511 

1.21 
1.185 

.422 
1.193 

,591 
.629 

212 
1.371 

.50 
1.351 

• 68 
.72 

28 
1.691 

• 625 
1 . 611 

. 8J 

.87 

• .,21 
1.03 
2.041 
1.271 
1.321 

619 hr.:., 
2.77L 
1.621 
2.J61 
1. 721 
1.731 

CaCl2-MnCl2 10% 78 L 11 .088~ .190 . 367 

Ca.Cl2(grun.) i 78 i Room .0811 .191 G .401s • 572S .700S I .BOS I , 94.S 1. J/+L ! 1.7/.1 
CaCl2-lD.Cl3 10% I 78 j " . 099s .221~s .L.50S .627S .766S .87S I l.02S 1. 41 i 1.761 
Ce.Cl2-SbCl 3 10% . 78 11 .089S ,21713 .Lt/9f: , 705S .8J5 , 93 _1.05 1. /ilL i 1. 691 
CuClrBeCl2 10% 78 : 11 .079S .1855 ,J98S .579s .704 .81 .94 1.35 f 1. 6l+L 

I I CaC12-FeCl.3 10% 78 11 . 086S .l.95S ,416S • 602S . 730S .8JS ' , 97S 1. J7 1. 691 
CaClrCrCl2 10% 78 li"_ .059s .129t3 .2/4.9S . J66S . 469 .55 . 69 1.09 1.591 

I CaCl2-FeCl2 10% 78 " . . 087S .1935 : .392s ,551S .674S .78S .91s l.J/1 l. 73L 

----+-----t----CaC12-ZnC12 lO% 78___ " __[_•~=~-- - .196S j .42~s ___ . 6J8S ,757 . 85 ,985 ---=~~~1_J .. _1._~7L ___ , __ 

L 

i 

12/10 I C1:1.Cl2(fuscd) 
CaCl2(gran.) 
CB.ClrLiCl 50% 
CaC12-LiCl 10% 
CaCl2-CaCl2 J.0% 
CaCl2-MnCl2 10% 

7'd i Room 
78 II 

78 II 

78 II 

78 II 

78 II 

M I 11/18 Cr,Cl2(fused) 78 Room 
Cr,Cl2-LiC.:l lO;l 78 
CoC12-BaC12 J.0% 78 

11 

21+__.____5_ 

.112 

.189 

.230 

.212 

.141 

.138 

!~8 
.196 
.332 
.449 
,381 
.259 
.233 

JO?.'> hrs. 
1.109 I 
l.J/~O I 
1.911 · 
1. 66/4. 
1.251 
1.194 

,0___ 71 9/i 188 '3'32 . '1 502 hrs. __ 
,206 .362 .L,77 .7L~5 1.22 1.911 
. 2531 ,451 .605 .945 1.551 2.111 
.185 . 335 ,450 . 699 l.lL.L 1. 791 
. ;228S . L,.06 ,529 .796 1.25 1.831 Cc.Cl2- CrCl"< 10% 

1 
78 

CGCl2-CdCl2 10% ~- 78 ---.. -------~ ----+---·! __ _,_ ___ _.,_ ___________ . _ _ _ 

II 

II 

II , 372 .486 ,755 1 .23 1 .821 .20/1 

N 111/18 

j 
CuCl2(fused) 1

1· 78 
CuC12-CuC12 10%· 78 

II 

II 
.258 
. 258 

./466 
,472 

.629 

.630 
1.018 
1.0,30 

1.69 I 2.231 
1. 671 · 2.141 

·- ···-· - ..c...- ---''--·--., .. ----.----◄-*- . J. •- --· ·--- . ... .. ..l----~-~·---·-----i- .--- -··-- --·--· - ·l ..... _ _ ___ .,,_. _1. _ _. ..... ------~--- ---------------



I 
0, 
I 

(Continued) 
lJ,:,te 
of Eel . 

~,t1-. rt~:- t:ubct1::nce Hun-id. Ter:ip. 

I I l 1±2_ 7'i 
11/18 i C2,Cl2(futed) 78 Room 1-153 • 282 • 378 

I CaC1 2- NiG12 101- 78 11 
i' . H-.3 • 268 • 361+ 

CaCl2- KCl 10~£ 78 11 
, .169 • 321 .433 

CaC1 2-NaCl 10% 78 " j . 14 9 • 281 • 376 
I C&.Cl 2-SrCl 2 10% 78 11 I . 1/+1 S • 262S • 31. 7 

Cc:,Cl,,- Cr:,Br~, 10% 78 11 
1 .l76S • .318 .421 ,_ ~ I i 

_______ _ __,_ _______ ___._ __ ___,le.... __ _____. ______ ··- ' J ______________ L_ ·-··· 

Series 

0 

* 1935 

R'.itio ll,..,0/DesiccrJnt 
,:_ 

188 
• 61L, 
. 59Lf 
.684 
.601 
. 553 
.672 

-,------3 3 2 • 5 
1.00 

.981 
1.12 

.98 

.89 
1.10 

502 hrrs . 
1. 551 
1.511 
1. 561 
l.L.61 
l.36L 
1. '.•91 

~-·· 
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