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INTRODUCTION

A systematic anslysls of the
fiechenectady Clty weter supply wes undere-
taken to determine whether the chemieal
composition of the water varied in any
definate manner during the Vinter ané
spring. Particularly cloee check was
knﬁt on the ecomposltlon during the period

of spring freshets.

THEORETICAL

' Tho‘analyaia of drinking weters is
- probably one of the most common anelyses
because the purity of our drinking water
must always be constantly sssured. The
Ameriesn Public Health sssgelation publishes
a very complete book on tha *Standard

Methods of "ater inalysis". This book con«
taine nll of the Letter systems of water

exemination &nd as a8 result vwes used as & text,



The tests included in & complete exam~
inetion of water can readlly be divided into
three groups or classes., The tests in class 4
are physical, those of class 1 are blologicsl,
and those of class C are chemical, Tha dtate
fater Department conducts a seml-annual exame
ination of Schenectudy for a series of fourteen
factors. .Vhen this ctudent undertook this
protlem he had visions of conducting just such
on exeminailon but he found thet the time
required for such =n investigetilon far exceeded
his time so 1t wse found necessary to 1limit the .
examination to caleclum and magnesium content
determinatiion, Py determination an¢ determinstion
of total solids. These four tesis give an
gcourste check upon sll the important veristions
in composition of the water,

The tests included in class 4 are of grmaf
fuportance in the examinution of a given water
sample, but becnuse of the exireme physical purity
of Schenectady water, they cll give negutive
results, Some of the more important of these tests
are color, odor, turbidity, end te te., Likewise,
sSheenectady water s relativoly biologically pure,
In order to obtuin sany accurate count on the
baeteris end microscopiec animuls in Schenectady
woter 8 very sowerful and expensive microscope

would have had to have been purchased,



EXPERIMENTAL

A« Total Solids Determinetion

. Total residue on eveporation or total solids
end suspended solids. In the cese of Zchenectady
wuter the suspended solids are'nﬁgligible.
Therefore, when I evaporated 100 ce., of the
unfiltered semple in & welghed nickel evaporating
dish, I em obtaining the weight of dissolved solid,
1T found thet the evasoretion of 100 ce. of the
sample could be mccomplished in one hour 1f e
nickel evarorating &1sh was used, A sloping gless
114 was kept over the evojoraiing dish to insure
srotection againat dust, or any welgheble pnrtidexu
which might lend in the dish uné thus affect tha'

reading.

B, Magnesium end Celeium Content Tetermination
About 804 of the solids found 1n Schemectady

drinking water are due to magnesium snd esleiumg
thus if we keep & check u-on the varistion of these
solids we will "ave some valueble informution to
porrelate with ihe before-mentioned total solids
investigation,

I. Various methods for the ealecium and
magnesium detorminetion were found ond considered,
The best method and the most accurste method of
obtaining these rusluts is %o cerry out & complete
mineral enalysis as described in A.P.H.A, Standard

Methods of Tater analyailgj This method was dis=-



carded because of the tine factor. In order to run
one of these mineral analysis upon & dally sample it
would have used u- the entire veriod allotec for work.
In working en snalysis such as the state conducts
senmi~annually this method should be used. i
IX. The second method for this determination is
also listed in the A.P.H.A. book This method 1s
comnonly known as-the Soap Mﬁtﬁod beccuse the titrating
solution is an aléehal-aoﬁp solution. Two reagents
ére needec¢ for this method,
{a). Preparation of Htandards
1. standard ealeium chloride solution
made up as follows. Dissolve 0.0 gr. of pure caleium
carbonate in a 1ittle diluted hydroechloric seid.
Wesh down with carbon dloxide free distilled mater
and neutralize with ammonium hydroxide to very slight
alkelinity using litums és on indiestor, ake up to
500 c.0. with corbon dloxide free distilled water and
store in a gless stoppered bottle. Une e.c, of this
stock solution presenis lm.g. of Caleium Carbonute.
2. Standard soap Solution. Yake up by
shaking 10 grems of pure castille soup in 1 liter cf
807 grain aleohol, illow this solution to settle .
over unight, then decant off super-natent liguid, '
After the prepsration of these solutions titrate
the sonp solution and dilute with BOZ grain alecohol
until 1 m.1. of the sosp solution equsls 1 m.l. of

the stendurd csleium chloride #0lution, make proper



allownnce for the "lather faotor™ is defined as the
amount of stondard sos) solution requlred to produce
& puruaéent tather in & 50 c.ce portlon of distilled
umtarQ

: {b). Procedure upon Ssmples necaure 50 c.e@.
of the water sample to be cxamined 1intlo an 8-ounce
gluss=sioppered vottle, 4idd sma}l emounts of the
gtandurd soup solution snd shuke ngornu ly s7ter each
wddition, until & permunent lather that will last
five nminutes is obtalned, Note &nd record sny false
and coint which is the dividing li.e Letween calclium
and negnesium selts. The Tinsl lurette reading minus
the luther faugor. when mul?iplxou vy 20 gives the
naprdness in terms of calelum carbonute ag paris per
million, Tho'iifraroneo betueen the falee end point
and the finsl end point when multiplied by 20 glves
the perts per million of magneslum as magnesium
curhbnata in the sanmple.

$II. A third method Tfor this determineiion was
fount in cohn=Indicators an&.?nat-papersﬁj
i eolorless, 1:10,000 equeous solution of

pare nitrophensl is distinetly colored yellow by a
trace of alkeli, snd hence the indleutor is
suffictently seneitive to serve in & 1:5,000 solution
for the oalculation of the hardness of epring or well
water. This 1o done by sdding § e.c. of the titrating
solution to 100 e.c. of the water semple und 1o 100 c.c.

§f dletilled water, in sepsrate beskers. The well-



water scquires & nore-or~less deep yollow color,
ageording to its degree of hardness, while the
distilled water remuins coloriess., uo the 1atter,
normal postassa (potmssium hydroxide) solution is
added drop by drop until & eelor equal 1A.'a denth so
that moquired by the sumple 1s sequired. ZHuch ecubie

wt 11

centimater of solution added will represent 0,00008
grans of Ca 0.

This method as presented Ly Cohn sprears 10 be
a falrly es:y colorinetrie method of checking the
recults obtained Ly th§ soap method, but uron trial
it was found to be Tar more insceurnte then ohn
claims 1t is. Ne claine that this method should be .
good for s eleium determinetion to =¢ 8 p p M.
Cs ¥, Yalue petermination

At the sturt of the year T used & la Motte
aﬁﬁaratun for this test, hut i found thet a large
number of these huffer solutions were moldy, thus
they were rendered inuccurste. nut some buffer
.solutions were mede up using one-tent: normel
potassium-thallate end dlluting scetic acid solutions.
These ﬁﬁrfora were made Ly Oriffith snd Cooney and
were eﬁoekéﬁ b them on thé wuinbydrone electrode
sppuratus and were found to Se extremely usceurste,

These buffers gave excellent results,



LISCUSSION OF RnEsULTS

It is guite spparent that the Py value of the
various ssmples vary =more by chance than by any
definate scheme, The tot&llsoléxs resuliz on the other hand
shos that there is & difinste loweriag as winter 1faves,
Over the perlod of Spring high sater this decrsuse
amounted to about 20 ¥.P.M, Likewlre, the detérminations
carried out uson the calelum sné magnesium content
show that these values dropped renpactivaiy il PP M,
and 8 p.7.M, :

SPLRY

The analyses cerrisd agt\akaw'thaz |
1. the tofal solid content of the @éheneetaéy_city
drinking vater decreases quite regulerly during the
spring months, and 2. the casleilum and msgnesium contents
likewise, decrnnces quite r«gula?ly, end 3. also it
sprears that the P, value of ilhe samples change only .

h
by chance,
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Pete upon Celeilum and Megnesium content

TAaBLE A
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tareh 10 6.49  5.81 +85 12v.8 17.6
¥ 13 . 8,88 S.42 1.20 132.4 24.0
15 6.5 D46 1.15 130.2 £23.0
20 6.0 5.21 1.29 130.0 286.8
28 8.590 B.2% 1.80 181.8 26,0
26 6.53 S.42 l1.11 15C.¢ 2L .2
26 6.‘6 5086 1030 189.@ 2“0
April B 6,00 no result 126,0 ne result
Y] G.28 no result 183.8 ne result
11 8,28 5.28 1.07 128,06 21.4
13 (Could obteln no ¢ ecks upon results for this
days semole. Wine rune vere mede and no
three checked each other.)
16 6.27 8,728 1.01 126.4 20,2
14 6.16 5,11 1,056 123.2 21.0
23 H.82 H5.08 «80 116.4 16,0
35 5.81 5.0‘ 077‘ 11608 18.4
” 508? 407 .90 117.4 15.0
30 6,13 95.10 1.08 122.6 20.6
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TABRLE B

Date of fJample | rarte per Million (P.P.M.)
#arch 10 194
12 lu2
16 190
20 177
23 | A 110
28 175
April @ | 15
| 178
174
', 1786
16 1%
18 176
25 : | 170
44 174
30 ' 170




TABLE C :

P. Determination Datea

h
tate of Semple Ph Velve

March 10 7.8
13 7.8
15 7.6
20 7.6
2 7.8
28 7.8
26 7.8
28 7.8
3 7.8
6 7.8 .
e 7.8
11 7.4
13 o
16 . »
18 7.8
23 7.5
25 7.8
27 7.¥
30 7.8



Other total solid content determinstions.

bDate of Semple rarte per mMillion

vet. 30 222
Nov. 8 226
Mov. 12 202
Nov. 15 210

{(The above resulis were obitained
while using porcelain evaporating

dishea.)
Dec. 13 207
Jau, 8 201
Jan, 17 1eé

{The last three determinations were
méide using the newly obtained
nickel evaporating dishes.)



