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Knight and Shippee: Some Natural Waters of Central New York

SOME NATURAL WATERS OF CENTRAL NEW YORK,
NTCHOLAS KNIGHT AND VERNON C. SHIPPEE.

The little stream from whieh the ity of Oneida. New York,
receives its water supply, and also the reservoir. ave located in
the midst of the Salina shales. Tn some places these shales con-
tain notable quantities of gyvpsum, many times quite laree masses
of selenite,

The soil survey of Madison county, New York. issued by the
govermuent printing office at Washington in 1907, contains an
aceonnt of the geology of the region, It is there stated that the
ravine oceupied by the city reservoir is Upshar clay. the sides
of the surrounding slope are Allis ¢lay and the higher portion
of the watershed Miami stony Toam:  The Upshar elay is derived
direetly from the disintegration and weathering in place of the
red Salina shales of Silurian age.  The Allis ¢lay is formed
by the weathering in place of the light colored Salina shales.

The Miami stony loam is dervived from the weathering in place
ef a comparatively heavy mantle of elacial material deposited
as o terminal moraine by one of the lLater advances of the ice-
sheet at about the close of the glacial epoch it this secetion. Tt
is not likely that the hard local limestones have contributed any
considerable amount of matevial to the formation of the till, but
that the soft red shales along the foot-hills have contributed
to it is evident from its ecolor. Tt is, however. quite probable
that the limestone now contributes to the soll or soil solution.

The charvacter of the soil in which the reservoir is located as
well as that of the watershed itself acecounts for the large amounts
of hardness in the form of caleium sulphate and caleinm and
magnesimm carbonates. It is necessary to employ water soften-
ing plants in order to use the water in the manufacturing in-
dustries of the city, and also in the engine hoilers of the ditferent
railway lines. The analysis of the water is eiven in Table 1.
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TABLE 1.

PARTS

FeEr MILLION
Total SOHAS v ir vt e e e 1029.0
a0, i i e e e 561.2
[T L T O 305.8
MO ot e e .. 1345
Fe.), and ALO,. ...t 1.6
S 10 PP 5.0
NACL o e e e 20.0
O it e e e 91.5

Free amnmonia ...........o i it 0.048

Albuminoid ammonia ...........ciiiiiiiniieaan 0.072
A 8 B <1 0.34

While unusually hard, the water shows rather unusual free-
dom from organie contamination.

The proposed supply for the city, the water from Florence
creek, is of a very different quality. Tt lies about twenty miles
north of the eity of Oneida. The stream is fourteen miles long
and the watershed averages one and a fourth miles in width,
comprisine an area of seventeen squarce miles. In the locality
of the stream is the greatest amount of precipitation to Dbe
found in New York state. The streams in that section receive
an average flow of one million gallons daily for cach square
mile of watershed, so the daily average for Florence creek wounld
be seventeen millions of gallous.

The main reservoir to hold two hundred millions of callons
will he located at the hamlet of Glenmore, and if necessary to
meet the needs of the growing eity, another reservoir to hold
five hundred millions of gallons can he constructed farther up
the stream. The watershed is very sparsely settled, containing
scarcely one residence per square mile, and the danger of con-
tamination is aecordingly very slight. The sides of the valley
are steep and wooded, about a hundred feet in height, and the
bed of the stream is rocky for the most part and the current is
quite swift.  The stream is several hundred feet higher than
Oneida, so the water ean easily he delivered by the gravity sys-
tem. An analysis of the water eave the result shown in Table IT.
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TABLE II
PaArTS
Per MiLLioX

Total SOLids . ...ttt it ittt e e 71.6
Ca S0, i e e 12.8
(007 ¥ O 28.77
MECO, ottt e e e e ....14.98
B P 1.16
13 10 A 2.20
NACL o e e et e 11.80
Free Ammonia ........c.couiiiuiiiiiiiainrnnnns 0.04
Albuminoid Ammonia .......... ... i 0.07
Nitrogen in Nitrates............. . i 1.19
Nitrogen in Nitrites. .........c. i iriinieanens 0.00
O it e e 25.00

The water is unusually soft and in marked contrast to the
present supply. An analysis of the rock taken from the bed
of the stream at the hamlet of Glenmore gave the results shown
in Table TTI.

TABLE TIll
Prr CENT

SI0. e e e e ....79.94
AL, o e e e 4.75
0, oot e e e e e 8.24
(107 Y Y 4.89
MEO ot e e et e e, 1.91
KO i e e 0.04
N D i e e e 0.48

10 - ) O O 100.25

The rock is quite a pure sandstone, with very little calecium
and magnesium, which accounts in a measure at least for the
softness of the water. It is a sandstone of the Medina forma-
tion which at Glenmore Dborders closely on the Hudson river

shales.

DEPARTMENT OF CHEMISTRY,
CorNELL COLLEGE.
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TIHE DISSOCIATION OF DOUBLE SALTS.
HAROLD L. MAXWELL AND NICHOLAS KNIGHT.

The purpose of this work is to study the condition of double
salts in agueons solutions. Graham' was the first to show that
the double sulphates of the alums could be separvated by diffu-
sion. Marignace confirmed this work scon after and reached the
conclusion ‘‘That double salts are found as such only at the
moment of erystallization.””  Later in 1882, Riidorft made a
study of the diffusion of some of the double bromides and chlor-
ides. e diffused the donble salt solutions, using ¢old heater’s
skin for a membrane,® and then analyvzed the diffusate and in
this way determined the proportion in which the double salts
came through. If the diffusate contained the various elements
n the same proportion that they would he found in the double
salt, it would be evident that the double salt did not dissociate
i the solution, but if the diffusate contained the elements in a
different proportion from that found in the donble salt it would
be plain that the salt had dissociated in the solution.

From thiese determinations it is possible to eclassifv double
salts 1 two general elasses.  Iirst, those which suffer decom-
position in aqueons solution and second, those which are not
broken down when in a water solution. To the first class be-
long:

Copper Potassium Chloride 2K CuCL-+-21T,0.

Mavnesium Potassium Chloride K1, MgCL—4611,0.

Copper Ammonium Chloride 2N1T,CL CaC'l,-211,0.

Sedivm Cadminm Chloride 2Na('l. ("dCl,-L311,0.

Zine Potassium Chloride 2KCL ZnC1,411,0.

Barium Cadminm Chloride BaCl,. ('dCL 44110,

The following three double chlorides are not decomposed in
the presence of water:

Sedium Platinie Chloride 2NaCl PtCl,. STLO.

Potassium Platinie Chloride 2Kl Pt(],.

AMercurie Ammonium Chloride 2NI1,CL 1TgCL.
mnrm. 1u, 56. 1851,

eBer,, 21, 4. 188S.
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Later some important work was done on these compounds and
others by Kremers,® Grotian* and Berthelot.® The latter gave
us the general proposition founded upon his thermochemical
studies: ‘“‘Double salts formed with the liberation of a small
amount of heat are to be regarded as separated, for the most
part, into their constituents, by water.”

In 1910 Parsons and Evans® made a thorough study of the
alums, ineluding in their investigations:

Ammonium Chrome Alum.
Potassium Chrome Alum.
Potassium Aluminium Alu.
Ammonium Aluminium Alum.
Ferrie Ammonnnm Alum.

In swmming up the results obtained from their study, the
authors said, in a paper presented before the American Chem-
ical Society: ‘‘When alums are dissolved in water they are
decomposed into the simple sulphates which can be separated
from ecach other by diffusion. The Chrome Alums separate
more readily than the Aluminium Alums.”’

Jones and Ota” nused the conduectivity method in determining
the presenee of double salts and by increasing the dilution they
were able to determine the rate of dissoctation. The work in-
cluded the study of four double chlorides and those at only a
small range of dilution. The same method was emdloyed by
Jones and Kmight® in a comprehensive study of the double bro-
mides and chlorides. This work included many more double salts
than had been studied hefore and each one was measured over a
much wider range of dilution. In several salts the dilution ranged
from the molecular weight in two litres to the same in seventeen
thousand litres. An important part of this work was the dis-
covery of two new double bromides: sedium cadmium bromide
and ammonimn zine bromide. These new salts were analyzed
and found to have the composition: 2NaBr. 3CdBr,+611,0 and
3NIH,Br. ZnBr.,.

- sAnn, Phys. (Pogg), 98, 58.

4Ann. Phys. (Wied), 18, 177.

sAnn. Chim. Phys. (5), 29, 198,

8Journal of the Amer. Chem. Soc., Vol. 32, page 1383, 1910.

7Amer. Chem. Journal, 22, 5.
fAmer. Chem. Journal, Vol. 21, No. 2, August, 1899,

Published by UNI ScholarWorks, 1917
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This work of Jones and Knight ineluded the followine four
double ehlorides and as many double bromides.

Sodium Zine Chloride.
Strontium Cadmium Chloride:.
Amnioninm Magnesium Chloride.
Potassinm Magnesium Chloride,
Barium Cadmium Bromide.
Potassium (Cadmiunt Bromide.
Sodinm Cadminm Browmide.
Ammoninm Zine Bromide,

CONDUCT OF DOUBLE SALTS IN AQUEOUS SOLUTIONS.

The compounds which we have studied are:

Sodinm Cadmium Bromide 2Nal3r. 3C'd1B3r.+611,0.
Ammounium Zine Bromide 3NTI,Br, ZnBr,. .
Copper Ammonium Chlovide CuCl,. 2N11,C14211,0.
Tron Ammonium Sulphate FeNII, (80,)..

In the study ef these compounds we used-the diffusion method.
We obtained the porous cups from Carl Schieicher and Sechiill
and fowd that the size, 45 mm. wide and 100 mm. high, gave the
best results.  This article is listed as Iiffusions—ITiilsen No.
397, These cus are compact enough to permit diffusion only
slowly, vet porons enough to pass enough material to admit of
acenrate analysis.  They arve placed in 200 ce. beakers and 50
ce. of the five per cent solution of the double salt is placed in
each one. Then distilled water is placed in the beaker until it
reaches the same level in the beaker that the salt solution has
in the diffusion cup.

These beakers nmst be kept at a constant temperature as
this factor plays an hmportant part in determining the amount
of material to pass through the walls of the cup. By varying
the temperature at onc concentration of the salt solution and
then by varyving the concentration of the salt solution at cach
temperature, it is possible to secure an endless list of data
showing the effect of temperature and dilution upon the rate
of dissociation of the salts, '

https://scholarworks.uni.edu/pias/vol24/iss1/68
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THE DOUBLE BROMIDE OF SODIUM AND CADMIUM.
2 NaBr, 3CdBr.{-GH:O.

We brought together the constituent bromides in the propor-
tion two to three to form the salt 2NaBr. 3CdBr,-F6H,0 which
was first made by Jones and Knight and deseribed in *‘ Aqueous
Solutions of Double Salts.”™® The salt crystallized out in long
narrow plates with tapering mitre-like ends. We dried the salt
and made two analyses of it with the following results:

cd. ~ Br. H.O Total
PER CEXNT FERr CENT Prr CENT Per CENT

32.60 46.51 21.00 100.11

32.77 46.50 20.90 100.17

Sinee the total per cent of the clements of this salt is 100 it is
evident that no sodinm salt was present in the compound. By
caleulation we found that the result from the above salt corre-
sponds to the formmla CdBr,4H,0 which has the composi-

tion:
cd. Br. H.0 Total
PER CENT Fer CENT PrrCENT Per CENT
32.56 46.51 20.93 100.00

The eadmium bromide which erystallized out of this mixture
of salts resembled the origimal eadminum bromide very closely
and when a microscopic examination was made of the twon salts
it was noted that the two were identiecal in erystalline form.

The cadmium bromide which we had obtained was returned
and redissolved in the mother solution. More of the sodium
bromide was added until the amount of the two bromides was
proportional to their molecular weichts. From this mixture
there separated out a salt made up of small six sided plates
about the thickness of a ten cent coin.

Analysis of this salt gave the following results:

Cd. H.O Br.
Prr CENT PeEr CENT PerR CENT
30.00 10.09 56.47

This corregponds to the formula 2NaBr. 3CdBr,--6H,0
which has the percentage composition:

Cd. H.O Br.
29.80 . 9.55 56.59

”American— Chemical Journal, Vol. XXII, No. 2, August, 1899.

“5
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‘With this assuranee that we had the right salt we procceded
with the diffusion tests using the method cutlined in the fore-
going.  We made these tests at several temperatures and also at
different concentrations and time intervals.

CONCENTRATION TEMPERATURE DurarioN or TEST
5 Per Cent 13°C 45 Minutes

We found on the analysis of the diffusate, the following
amounts of the salts in solntion: (Weight in grams.)

TesT No. 1 TesTt No. 2
CdBr, 04009 04131
NaBr 02290 02320

In the double salt crystals, the proportional parts of the
various elements may be represented by the formula: 2NaBr.
3CdBr,. Since the molecular weights of these are 206 and
810 respeetively, it is evident that, if this salt does not dis-
sociate in a water solution, the two salts found in the ditfusate
will bear the same ratio to each other. From the above mole-
cular weights it is seen that the cadmium bromide should be 3.9
times lheavier than the sodium bromide, if the double salt has
not dissociated. We find from the analysis of the diffusate that
the sodium bromide is a little more than half the weight of the
cadmium bromide that diffused through the walls of the porous

cup.
CONCENTRATION TEMPERATURE DurartioN or TEST
5 Per Cent 46°C 45 Minutes
TesT No. 1 TesT No. 2
CdBr, 10045 10915
NaBr .04953 .05244

In this we have less than half as much of the sodium hromide
as of the cadminm bromide. Tt seems that less of the salt
has dissociated sinee the ratio is more nearly 1 to 3.9, This
may not necessarily point to the fact that the salts break down
more easily in eold than in warm water. It may be that the
heat has so lessened the internal frietion of the solvent that it
passes through the walls more casily and in carrying a larger
amount of the salt through in the same time, the more cadmium
bromide is taken throngh. This is only a supposition, however.

https://scholarworks.uni.edu/pias/vol24/iss1/68
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CONCENTRATION TEMPERATURE Durartoy or TestT
25 Per Cent 13°C 45 Minutes
TesT No. 1 TEST No. 2
CdBr. 12916 12480
NaBr .07610 ©.07052

It is readily noted that the 25 per cent solution with the same
time duration and the same temperature has diffused a much
larger amount of the salt.  We found this true in each case
with this salt.

CONCENTRATION TEMPERATURE Durariox or TestT
25 Per Cent 13°C. 45 Minutes
TrsT No. 1 TrEST No. 2
CdBr, 13094 14458
NaBr 08861 08690

This test serves only to verify the foregeing one.

CONCENTRATION TEMPERATURE Durarion or TesT
21, Per ('ent Room Temp. 24 Hours
TEST No. 1 Trst No. 2
CdBr, 40921 36731
NaBr .19392 17313

We made an analysis of the contents of the cup also and
found that even in the twenty-four hours the solution had not
reached its equilibriun, that is, the solution within the cup con-
tatned wore of the salt per ce. than did the solution surround-
ing the cup within the beaker.

Conclusions: sodium cadmium bromide dissociates when dis-
solved 1 water.

Sodiun bromide diffuses faster than cadmium bromide.

THE DOUBLE BROMIDE OF AMMONIUM AND ZINC.

3NH,Br. ZnBr..

We added the ammonium bromide to the zine bromide in the
pregsortion of three to one, multiplied by their molecular weights,
to form the salt: 3NILBr. ZnBr,. There separated out a large
amount of the salt which we analyzed with the following re-

sults:
Br. 7n, ANMONITN TOTAL
FrEr CENT Fer CENT PER CENT Per CExT
77.19 12.60 10.40 100.19

Published by UNI ScholarWorks, 1917
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This compares favorably with the calenlated results which

are:
Br. Zn, AAMONIUM TOTAL
Fer CENT Frr CENT FER CENT Fir CeENT
77.07 12.52 10.40 99.99

With the use of the same method employved in the examina-
tion of the preceding salt, we diffused the salt and found the
following results:

CONCENTRATION TEMPERATTURE DurATION OF TEST
5 Per Cent Room Tem). 24 Hours
TrsT No. 1 TesT No. 2
ZnBr, 4353 : 42142
NH,Br 78583 77359

In the double bromide the ratio hetween the constituent bro-
mides is one of the zine to 1.3 of the ammoninm bromide. Un-
less it is dissociated by water the diffusate should contain these
elements in the same ratio one to the other. We find, however,
on analysis that the ammoniwun bromide is mueh in exeess of
this ratio. The results show that the ammoninm bromide is

to zine bhromide as 1:1.8.

CONCENTRATION TEMPERATURE Durariox orF TEST
- -21/; Per Cent . Room Temp.- - 24 Hours -

TrsT No. 1 Trst No. 2
ZnBr, 30132 32412
NH,Br 35455 27241

5 Per Cent Room Temp. 12 Hours

TreT No. 1 Trstr No. 2
ZnBr. 28568 31271
NH,Br 83258 84781

1t appears from the results that during the first twelve hours

* the ammonium bromide goes through the porous ecuap much faster

thait during the second twelve hours. In the twenty-four hour

test the ammonium was not present in large exeess but in this

analysis of the twelve hour test we find that the ammonium
bromide is present in much larger proportions.

CONCENTRATION TEMPERATURE DURATION OF TEST
5 Per Cent 55°C 1 Hour
TesT No. 1 TEst No. 2
ZnBr, .04428 .04947
NH.,Br .26310 29190

https://scholarworks:uni.edu/pias/vol24/iss1/68
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This test also shows a larger proportion of the ammonium

bromide.  The raising from *‘Room Temperature™ to 55° C.
lias also been an aetive agent of dissociation.

CONCENTRATION TEMPERATURE DurATION OF TEST
5 Per Cent 55°C 15 Minutes
TesT No. 1 TEsT No. 2
7nPRr. 02518 .01972
NH,Br 8336 08059

The data here recorded in connection with the preceding tests,
eive an excellent example which shows how the amount of solid
matter that diffuses through the cup per unit of time, is greatest
for the first unit of time and becomes smaller and smaller as
the solutions become more nearly inan equilibrium. It is noted
that half asx mueh of the zine hromide was diffused in the first
fifteen minutes as was diffused during the full hour test. This
rate of decrease for cach sueceeding period diminishes until with
Tong duration of time tests, when the solutions beeome nearly
saturated. the difference or the rate of decrease is very small,

CONCENTRATION TEMPERATURE Duration or TEST
5 Per Cent Room Temp, 12 Hours
Trsr No. 1 Trst No. 2
ZnBr. 27178 33168
NH,Br 80785 .832208

This test was made under the same condition as one of the
foregoing and similar results were obtained,  each serving to
cheek the other.

CONCENTRATION - TEMPERATURE Drrariox or TEST
5 Per Cent Room Temp. 6 Hours
Trst No. 1 TEST No. 2
7nBr, 12064 .10240
NH,Br 46180 47242

It may be noted when comparing this six hour test with the
twelve honr tests, that less than half as mueh of the zine bro-
mide was diffused, while more than half as mueh of the am-
monium cante through the walls,

Conclusions— (1) Zine ammonium bromide dissociates iix water
solution.  (2) Ammonium hromide passes through a membrane
faster than ZnBr,. (3) Ammonimm bromide dializes much
faster than ZnBr, at the beginning of the test, but the amount
dialized., per unit time, decreases more rapidly when the time
is lenethened.

Published by UNI ScholarWorks, 1917 11
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THE DOUBLE CHLORIDE OF COPPER AND AMMONIUGM.
CuCl. 2NH 1 - 2H,0.

For these tests we used the salt crystals furnished by the
Baker Adamson Company. The analysis of this salt compared
faverably with the caleulated composition whiel is:

Prr CENT XH, Cl H.O
Cu Prr CENT Prr CENT Prr CENT
22.89 12.97 51.16 12.97
CONCENTRATION TEMPERATURE DuraTioxy or TEST
. TesT No. 1 TEsT No. 2
CuCl, 10365 .08954
NH, (1 40470 37995

Irom the formula of the double chlorida of copper and am-
moniun it Is plain that the two salts have combined in such a
way that the relative molecular weight is 134 of the copper
chtoride 1o 107 of the amwmonium chloride. 1f the salt does not
dissociate we will expeet then to find the salts in the diffusate in
the proportion of (1) one of the ammonium chloride to 1.25
of the eopper chloride. The analysis, however, shows the pres-
enee of about four times as much ammonium ehloride as of the

copper chloride,

CONCENTRATION TEAMPERATURE Durariox or TEST
5 Per Cent Room Temp, 2 Hours
Trst No. 1 Terst No. 2
CuCl. .N7820 06680
NH,C1 23149 20469

The ammonium chloride 1s still present in an excess but not
g0 mueh as in the first instance.

CONCENTRATION TEMPERATURE DuraTION OF TEST
5 Per Cent Room Temp,. 1 Hour
Trst No, 1 TEsT No. 2
CuCl, 05428 05015
NH.(1 .10626 10690

It ix readily seen, from the results of the five. two, and onc
hour tests. that the difference is less in the shorter time tests.

It is to be expeeted then that since the CuCl, diffuses at a
more even rate, the ammonium chloride comes through very
much faster during the first part of the test and decreases rap-
idly until the weight of the eopper chloride scems to approxi-
mate the weieht of the ammonium salt,

32
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‘CONCEXTRATION TEMPERATURE DurATION orF TEST
5 Per Cent 63°C 214 Hours
TesTt No. 1 Test No. 2
CuCl, 16251 15929
NH,C1 55727 34984

With the rise of temperature it is noticed that the two salts
are approaching a different ratio and that the ammoniam chlor-
ide has taken another marked inerease. Instead of the ratio of
1 to 1.25 we have the ratio of 1 to 2.25.

CONCEXNTRATION TEMPERATCURE DurarioNy or TEST
5 Per Cent 63°C 1 Hour
TEsT No. 1 Trst No. 2
CucCl, 07259 08508
NH,C1 20596 .20188

This test serves to verify the statement made above coucern-
ing the rapid diffusion of the ammoninm salt during the first
part of the tests. We have in these data more evidence to prove
that the decrease of tlie ammoniwm chloride is more rapid than
the decrease of the copper chloride. for each additional time
unit. The ratio between the two salts for the shorter periods
is higher than for the longer periods.

CONCENTRATION TEMPERATURE DurATION OF TEST
5 Per Cent Room Temp, 10 Hours
TrstT No. 1 Trsy No. 2
CuCl, 24141 26204
NH.CI 53293 .51076

THE DOUBLE SULPHATE OF IRON AND AMMONIUM.
IeNH, (80,)-.

COXCENTRATION TEMPERATURE DurATION OF TEST
5 Per Cent Room TempD. 2 Hours
Test No. 1 TEsT No. 2
FeSO, .01039 .01249
(NH,).S0, .03608 014312

From the above formula we computed the ratio of the two
constitnent salts and found that they were present in the ratio
of 100 of the iron to 33 of the ammonium sulphate. 1f then the
salt does not dissociate we would expect to find three times the
weight of the iron sulphate as of the ammonium sulphate, in
the diffusate. But from the above data it is evident that the
ammonium is much in excess and that the double sulbhate dis-
sociates when in a water solution.
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CONCENTRATION TEMPERATTRE Durartiox or TEST
5 Per Cent Room Temp. 3 Hours
TrsT No. 1 TEsT No. 2
FeSO, 02548 .01824
(NH,).S0, 05709 .04244

We find here an example of how the ammonium salt decreases
at a more rapid rate than iron salt for the longer periods.

CONCENTRATION TEMPERATURE DuraTioN oF TEST
5 Per Cent Room Temyj, 5 Hours
TrEsT No. 1 TEST No. 2
FeSO, .03998 .04623
{NH,).S0, 07799 .09438

The ammonium sulphate is still on the ratio deercase and now
for the five hour test it is less than twice the weight of the
iron, while for the two hour period it was three times greater.

CONCENTRATION TEMPERATURE Do rarioxn or TEST
5 Per Cent Room Temp. 10 Hours
TrstT No. 1 TEST No. 2
FeSO, 08621 .09196
(NH,).S0, 15411 16478

The total weight of the salts which came through the walls
during the ten hour test is less than twiee the weight of the
salts which came through during the five hour test. This is
another example of how the total amount of salt which passes
through a dializer during any period of time, is greatest for
the first period and deereases for cach additional period. This
is- only to be expected for as the solutions within and without
the porcus cup come to approximate an equilibrium, there is
less pressure and consequently less foree to urge the salts
through the membrane.

GENERAL CONCLUSIONS FROM DATA SECURED.

The double salts studied do not exist as sueh in aqueous solu-
tions, but dissociate into simpler salts,

The rate at which the dissociated lons of a salt pass through
a porous membrane is inversely proportional to the size of the
ions of that salt.

Some ions. which are of themselves small, hydrate and thus
heecome larege and hecause of this they wpass through the more
slowly. This is in accordance with the ““Hydrate Theory’’ of
Jones and Knight,

DepARTMENT OF CIIEMISTRY,
CorNELL COLLEGE.
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