. Number of pagiesky
2. Date of repair/[3~

3. inttals of Referencef.
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- *SCHEME OF ANALYSIS ¢
wa SRR . R It o R - f
Sl L awe v ¥ F0.3B USE BY

e iimeq o
RN LR, “

- MEDICAL OFFICERS ON.TOUR 'FOR THE PURPOSE
OF EXAMINING 'THE. POTABLE; WATERS OF MILITARY

~ AND' OTHER STATIONS,

N &

~ o FON MACNAMARA, M.D.,
* " CHEMICAL, KXAMINER TO THE GOVERWMENT OF FNDIA

A

D o ) %f.ﬁ e

4

- "#Phe history of this compilation is ' as follows :—I the

the Government of Indis devided that thegater su sply of military cantonments
of Tndia shonld be éxamrined and .repo) ted 'on, and ordered thatthe work should

o

commencement of 1866

be carried out

by Medical Officers visiting the different stations for the purpose.

1

““n consequence of this order, six Ciyil Surgeons, who volunteered for the duty,

were sent down to Calcutta for ‘instraction in water analysis, and I was directed

il

to prepare a scheme of analysis for use by the analysts when on tour, and to make
such other arrangements as might occur to me to be necessary for th:ir guidance
and for the furtheranee of the duty in hand. ' - o
" The unalysis of the potable waters was begun in September 18066, and the
réports of the work done in that and the following six months were published in
my first report to the Government of India on the .potable waters of military
cantonments of the Bengal aud adjacent Presidencies. L o
' However, great inconvenience was found in practice to result, in consequence.
of the temporary removal of Civil Surgeons from ' their stations, a difficulty which
was happily met by employing, in their stead, Assistant Surgeons who had recently
come out to India, and who had benefited from the full instruction i the most
recent methods of water analysis given by Dr. Parkes at the Army Medical School,
Netley. Several of these gentlemen have been employed, and their reports upon
their work have been regularly published in the reports to the Government of
India, upon the subject of the analysis of potable waters.

In the last report, published in January 1869, when I was on the puint of leaving
Indie, I could state that the waters of fifty stations in Bengal, the North-West
Provinces, the Punjaub, Oude, and the Central Provinces, had been examcined
and reported on. ~ _

On reaching England in September 1869, 1 learnt that these reports had been
submitted by Government to Dr. Angus Smith, whose criticisms and suggestions
on them appeared in the annual blue book, published at the India Office, on the
Progress of Sanitary Works in India. The perusal of Dr. Angus Smith’s remarks
Jed tie to request that 1 might be officially placed in communication with him,
‘with a view to the compilation of a scheme of analysis for general use under Go-
“yerninent, foi the examination of potable waters throughout India. Subsequently,
Government suggested that T should also communicate on the subject with
Dr. Parkes, under whom the Medical Officers receive at Netley the instructions
necessary to enable them to carry out the scheme of water analysis. :

The resuit of my communication with Dr. Angus Smith, Dr. Parkes, and
Dr. de Chaumont, and of the help which 1 received from those gentlemen in the
way of criticism and suggestions, is the scheme for water analysis now published,
a scheme which I believe to be well <uited for the object in view, namely, the
examifation, for hygienic purposes, of the water in use in military and eivil stations.

With reference to recent controversies regarding the most effective methods of
water analysis, it should be clearly understood in regard to the details of the
present scheme, that it i3 not insisted that the scheme en')"maccs exaqtly those
processes which might be recommended as the best for use if the analytical work
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- nation -that 3 water: is

suited for use by Medwal Oﬂinq:
and who must extemporise thér
galow or spare barrack 2 ean T
I fear we must acknowledge that the
analysis give us is of pom;ve'mher :ﬂm;
we may be able to assert Mamwm
naturally geod, we are tinalle"

m Lhat another water is

2 to_recognize

the esefice or affitin ¢ o thobe whith

ave, g006~reason to . helh
dxseases, and ontthis actdunt
which have been from time to
“necessity for making their exa
stances zf each water.
ossible Toper arra
gl tificial c);tftauglﬁgﬂa %
which will be found in ppendix -
analyst .in his investigations 'upon”ﬂii?'pm
supply of these forms to eac vi
reporting upon each water whie
I believe it to be the of ilip In
analysis should be extended t6 Civit 4
on throughout Indig. One: mlght dw
which must result to the advanc¢émednt
the completion of such a work, Loo
this must be evident, that sanitary o
much fail of their object so long as camt
less distance, by villages and towns ctﬁm
nations, and notably with water’ sp ik
taminations in every form. The aifn
the detection of danger in the special
we may confidently hope that the
onice detected and pointed out,’ wnlf
continue, '

L in- the instructions
upon the wrgent
e into the circum-
“in mmd, that it is

1, Evamination ¢

A. Of fresh water from the source. “ia
B. Of water after standing in a loosely covered vessel 72 hours p
a. Colour.

5. Smell, CoT e

c. Taste. ‘ ' o A

d. Turbidity or clearness. " -

e. Predence of animal or vegetable forms ; their nature, aud how far detect‘

able by the naked eye.

J. Presence of mechanical 1mpuntles, whether in large or small quantity,
and their nature.

* Ju some cascs it may not be possible to make an analysis in extemo The following points should
then be attended to :— )

1. The cxamination should in all cases comprehend—
A. Qaalitative analysis.
Physical.
Unemical,
a. Unconcentrated water,
4. Concentrated water.
B. Quantitative :
1. Hardness : s
a. Total. L R
4. Permanent, o '
¢. Removable,

Imeanthat, though §

: ﬂ.Generalunlysm.. o
; a. Total solids.
.b. Qbservation. ofeﬁecta ohgmtlou. LT
: ¢. Chlorine. o
Totiee d. Sulphuric seid.
“~H1." Amount of Oxygen removed by--— : _
: a. Readily oxidisable matéors. + -
‘ & Matters oxidisable at 60° cent. (= 140" Fahr ) :
1L In addl&on io the above, the followmg masy be added under the under—mentwne& condlhm‘-—- :
- (1) In the case of any exceptionally impextant water sources ; (2) when the foregoiag exami-
- nation leaves any doubt as to the character of a whter ; (3) in the'case of two water
. somrces ‘of any station and of & larger number, if many water sources Kwve to_be
“axdmined in uny station’; (4) in other euies w‘lnch the Chitnieal Eaikinge: ut That
Ptesidency ﬂﬁnks propes. - .
Demxmm Ofthe mﬂﬂvtqfv&‘a ':; ". )
v Limes ! o
Magnesia.

o *Nitrons gefd. -
Albummisad mm (by wnl?klyn and Chapman’s mzﬁmd}A
TII. At the discretion of the Analyst, or ai the request of the Chemical Examiﬁm‘ at’ﬂ)e
the examination may further he made of—
Suspended matters. E—
Gascous constituents.

Silicic acid.
Oxide of iron, slumina, and phosphonc acid.

" Alkaline chlorides :

. Chloride of potassium.
Chloride of sodium. ’
Combined earbonic acid.

Sulphuretted hydrogen.
Pheszphoric acid.

Aas




/The: for exammatmn ° and
stopgemad, glass boitle, which.has Eeviously been well rmsedl:m

in use. for any oth
strotig sulphuric. acid, and then with wgter till the washings ate no longer

acid.  'The water ought to ’be. collected from .a spat A
artificial disturbanee, an and in_ filling a bottle: ;ts u‘:outl‘ivgf;zz be , pt 8 h ee%
two feet below the surface of the water. tnmersed ab

urpose should be chosen in the middlé 8

< In’taking river water, a spot for the
the stream, in a neighbourhood where the stream is not hable to poﬁhﬁ

ouﬁet ofa sower, or other source of unpumys, e

25

Colour.

he colour of ‘the water, 6l {wo tubes, one with' dﬁﬁ!ﬁd wh

To observe t
other with the water under examination, an
olour of the columns of water as the eye looks

upon a white surface, compare the ¢
f colourless glass, two feet long, and

down through then. The tubes should be o
about two inches in diaweter. If such tubes are not procurable, then glass flasks

may be employed instead. In reporting the colour of a water, state the height
of the column of water used in the exawination, and specify the shade of colour,

whether brown, yellowish brown, greenish, O if any other tint.

Smell.

The smel, if any, best observed by shaking up sowe of
the water-in & wide-mout thed bottle, about one half filled, and then inhaling the
smthe balf of the bottle. Subsequently place the bottle, loosely stop-
and raise the temperature of ite contents to 1 “ah-

beerve the odour. If the water contains
of a little solution of caustic potash

t smell.

of the water, mdy be

<ame water as that to be collected. If the bottle iA' a ne eoma of ghe
er purpose than the colleetivg of water, 1‘: ;i:;“id b!cf 2{';‘;: m

= ZRg

d baving placed’ them ‘side by side ?‘

e s A Bt e - N

uantaty u&»ﬁ@m md
(mggﬁy snbsxdeé ypliua

in the residue may
should be allowed 0 cool
; d. s

‘ogpurt urred in the- eol ‘
ot if it dxsappears qha- m

" Firee Y ¢ Acid .Q—Pour a liftlé'of the water in abou!
contained in @ test tube. If free carbonic acid i p:esant,
carbonate of .calcium which first farms will nedmsoive on the s

quantity of the water.

Sulphuric Acid.— dd to ‘some. of the wath‘ in .
dilute hydrochlonc a.c;d, and then solutmniof {chln
half grains -ef .sulph ates to the gallon "of waler gu
barium salt .unless the water be allowed 1o stand some

of sulphates per gallon cause an immediate haze, and afte

precipitate.
AR

6. Thes grains
ra tlme a slight



. Starch., ae!’atim may |
cold water into a
tan fﬂl a sufficient. qan;;

concentrated water. Thes D6 o
one part of the alkaloid in 1000 of distilled Water. Take 2 C.€. of |
and mix it with 2 C.C. of the conceatrated -water; then take some P
trated , sulphuric acid in a pipette ; pass the end of the pipette th
mixture to the bottom of . the test tube anid ‘aBow the aeid’to How sl
that, n may form a dxsﬁnct layer benea "i:he miiture of wa
solution. : T
If nitrates "be present, a fugitive pink Zone wil! form: at the Jumstmn of the two
liquigs, . Prior to employing thw test, the reagents themselves should be tesl3d for
mtrlcacld. : SR el Ty
Maymma —To 10 C.C. of the ﬁltrate add a httle aolution of chloride of am-
monium, and then sufficient solutiois of oxalste of amufionium to precipitate all the
nt. - Filter, and to the filtrate add a few drops of solution of phoaphate
pojllme, and sqﬁment of sohmon of ammoniam to give a strangly ammon.ecal

'mall to the q;ud,
andy n

magnesia ig ip present, crystals of the. phosphate of magne:
leposit within twepty-four hours, -

émcentmted ~which- rémains must be tested for phos.
2 -exoi ol ydvochldeic uvid, evaporaté to dr, 1088 in

in ardir toM any silicic acid msoluble. “Treat

4

53
k Bk £
.

s e

et g 3k

5.
5
12

A 5‘-
B \’/i

the redidue with about 1 TIC"of ﬁﬁ% niﬁ‘f& acui ‘Biter, and mix the Hlirate with
att equal'bulk of solution of molyb;@at e &f amménium and about half the uan‘t:ty‘of y

ure strong ditric acid.” b‘ﬁ”né :imd‘ 15" Present; e}lbw e Hline
gre 1tate%vlll form lmmédiate :i:?s "W &H ‘y S ysta

mzc

silicic acid. "

" Harduess—Fos the detarmiriation of the harduces’ ufmrhythe soap.tesh,
a standard solution of seefitis required;iaiid, in m-&ef ' -this m,@

" water of standard hatdmn must. be mades, cae T B B Tl
(... The ' standavd .water: isprapur *%ydmdﬁng# sges oF  pt nitediu 8 -
Jitre of pure; &stdlaémm (F is;sdluﬁbﬁaisegiqni sfen ikt biwdneta - uatn Lo

taining 16 grains of carbonate .of calcium t& the galla
water of 16 dogreesof barddesi. ~-Each degrae of hardosih:
cates that a gallon of the water would waste abont-1i grain
.qpe gallen ef water 6f10- degteds abiiodiicss:srotild wash el
,#0ap.- Pure-cdrbonate- of - calciamr (léeland. spar)-sitrdicsat
_selenite in the preparation:of this standard water. .- Thukt: diseplys 125
the: carbanate. in: :pure: hydroehlaric adﬂ,eupomte o dwiitiona i sisf diee
water, again evaporate to- drymese:s: molutiof Nand weiipenstion
erfectly nentral solutien efccmde ef calemm xs ebﬁunéd 'Em
slsulled water to one litre. . g By et
. To prepare the ‘standard soa. Gg solutwn dmsoh% ‘some ugu . {soft h- 801
by-preference) in a- mixture :of equal parts.of . alcohol and<distilled: {ad
necessary flter the solution.: Put 100«(}.& of the standard -waletinte:dn - 8<ok.
bottle, and run in :some of- the soap solution; shake the: b&ﬂuwﬂ&-w& nhove
: solution, shake again, and so on till:a pormanent. lather i protuced;» Jather
wbach will last unbroken during five minutes;.even thongsh*:tbd%etth
“$ts side. If the soap solution is too strong, it-must be’ difated with4
tilk:32 C.C. produce- the permanent: lather with-100 QLC. of thé s
.In the actual estimation of the hardness of & water, should the hsﬂl&uﬂﬁe&d
16 degrees, the water must- be: ditated withétwo, three, or fours m it huik
distilled water, in order to reduce the hardiress below 16 degrees, - iake Lt
Put 100C€. of the water_under examination into:an. 8-01 Mﬂe ruﬁ’"&e
standard ‘sesp solution slowly in, and continue; the sdlditions $ill yigerous s :
_produces s lather which will remain permanent during five minufes. Then ‘refor
to the Table for the hardness corresponding to the amopnt of the solation which
has been used. Then, if the water has been diluted prior to the employment of -
the. test?@nltgply the degree of hardpess. found in the Table by 2,3, or 4, ac- .
cording to-the dilution employod The Ber found wnll be the &  of
bardnen on Ghrk’ St e

o C}aﬂ;’s«ﬁu&p 'l‘eef“l‘able, extendad by‘
i en e Analysi the

s'mmﬁ(manm s Qu

26-88 | 2706 | 27-24 | 27-42 | 27-60 | 277
2868 | 28-86 : 29:04'| 29-22 | 29-40 | 2958 .
31 32\31'49 51-66 | 31-83

s
oo
P

30-47 | 30-64 | 30°81 | 30-98 31-10(
\

i
; IR 2 , 9 ;w
S e - gt )
177057 14 168 1°76 1#94%1 TR %6
. 1 .| 892 | 842| 364 886] 4:08) 480 | 4§
gl | 562| 5°847| 6°06| 6739|680 | 62604
;g | 76| 780|800 82019 g9 900,
4. | 9°6 | 9°80} 12000 ! 10:20{ 10 10:80: | 34
5 |11°6 |11°'80] 12°00 | 12°20 { 12 1712807} 18*
' e 1136 | 1880 | 14°00 | 14720 ! 14 | 14-80 1
7 1156 |1579]15°98 | 16°17 | 16 55 16:74
8 |17°5 |'17'69 | 17°88 | 1807} 18:261 18451 18:64
9 | 1974 11969 [19:78 . 18:97 | 20°16 4 20°35, 20°54 |
10 |21°8 | 2148 | 21-66 | 21-84 | 22°02 | 22°20 | 22-38 |
11 1231 | 2328|2346 | 23764 | 23-82 | 24-00 ) 24°18
12 | 249 |25°08 | 25°26 | 25-44 | 28-62°) 25°80 2598
1267
28°5
30-3
32:0
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J,Wit an ‘apright glass
1 to. 8 ‘gteat extedt prevent loss
oul, mble” tp with recently boiled
Btrate.  The temporary or

total and permanént hardness.
. 15) recommends the use of

: 10d, he must prepare &
infbam th (+26 grammes
jive & hthar thh

’-‘nelp;h&r:c aoid- (SO,)

v 3 M ! meh ot-‘ammoniﬁm
roy i ,process is to have ‘s perfeotly
oxplate, and te wdd to 53&0. of

| Sel 'ﬁ_._;,j‘fh%resu}#-wh Mﬂhé hmthardum
. 60 phis: enotigh ' but  net too much

efore tk‘ehardness mt
. Fhen m_ult;pl the. dlﬁmM@en ; h
‘ hon of the eum ytha efiicie

B measures x 00014 X

« Or, to save tmuhle, mu}tnply ‘the nuthber of measures by

« jg grains per gallon. If carefully done, this result will be near

- Magmesia by the Soap Test. —Boutran. aud Boudet propase to
« magnesia by boiling the water from- whmbthe {ime has ﬁen thre

« ueual elemdnts of hardness except the magnesia are thus got. yid oF.
« po means B0 accurate a process a8 that of the lime ; the lather inf

s Jess perfectly and sharp!y, and, in addition, the _constitution
¢« gud soap compound is -variable. The resul

s roximative. -
Pl'alvze 200 C.C. of water, add to it the number of drops of solution of ammonium

“« oxalate known to be sufficient by the lime experiment; allow to stand for
« twenty-four hours; filter ; boil for half an hour, replace loss by distilled water;
« gllow to coolin the vessel, " which should be well corhed and determine hardness
« in 50 C.C.

« As the lime has been thrown down and all iron removed, and carbonic acid
« driven off, the hardness is owing to magnesian salts of some kind.

« Calcnlate as magnesia, the co-eflicient of which for each degree of soap solution
~ « jg +0001, or as magnesium, the co-efficient of which is - 000006.
“ Example.--Hardness, after driving off carbonic acid by boiling and pre-

_“ cipitating | lime = 11.
S (11 - 2) X’ 0001 x 20 >< 40 = 1-26 grains of maguesia per gallou,

Tiwe Ofthewater.v'

\_J‘%g!’m-’oflthe pm-e :

wﬂ be-owing to linre

:but *f-ikoﬂﬁ‘be altowed

agnosia,
t must be conmdem}.‘,as quite

e

Ac 1p
b b

“ The kardaesa of the water being known, 50 C C of :
o, g.; gramnivies of -barium pitrate in one. litre of dmttllad watet} e
(3& of vater Jand the mixtare: is allowed to. stand

jag 0o SO, were ‘present) woul
aad.af the haryt;c

;é‘éauitaf

usily thie
‘gm rant, the barinm sulphate does ot preci itate. Ttns doe?’%ot
amount of. sulphuri apid. - The ease With Which this p is
13 : C'arbcmic Acid‘-'—Det.etmin ,,G;by ‘the: soap test. ‘It order ("} get #d of
,Itﬁefgllacv from free carbonic amd acting ou the spap, Clark recommende& that
¢ the: water should be well shaken in a bottle, so as to disengage sothe’ ‘of the CO,,
-« and then that the air should be sucked out. But. this does not entirely remove
««_the.carbonic acid,
 %.By the soap.- test the free carbonic acid can be aetermmed in the following
¢« way. Throw done all the. lime .carefully by ammonium oxalate, without addin
« be an exceses, and determine the hardness in 50 C.C. as usual. The bardness m%l
« gwing 10 magnesian salts, iron, if it exists (or alumina or baryta in mineral
“ Watm's). and carbonic ‘acid. If, now, the water, fr -eed from lime, be boiled, and
. tha lows 0f water replaced by dxstllled water, the carbonic acid will be driven off.
tiardagsa sbould be then again. deter ‘mined. The difference between the
‘and_sscond trials will (if no iron. still exist in the water) give the a.mcunt of
sn;l\mon whleh had been prevnously acted on by the carbonic acid. 7

12 measures.

¢ fore, 00022x5x20x70—-1‘54grabspe B
. pnpe  grail, multiply the.number of gmns by 2: llﬁto brmg m;oouhp i

© TR e

45 per gallozf.
. 1-54 x 2116 = 335 oubic inches.
e O, to shoﬁen the calculation, multi ly the tinmber oﬁdcgree!
“ by 63 ‘the’ result is the amount of cubic-inches per- ga.uan-aw
e "« 55X 65=8-25 cabic inches per gallon.””
o If much iron exists in the boiled watér, it must be determineﬂ !md its '
« gmount deduct.ed, one measure of soap sol. corresponds to -00014 grammea of
« iron (Fe)”
' Determmatwn of Sohd C'mutuuents o the Water.

Total Solids.—Evgporate to dryness half a litre of the water®, dry the resdue
for an hour at 120 cent., (= 248° Fahr.), and weigh—this gives the total solid con-

* QOr a litre or more, if special conditions render a larger quantity desirable, as is often the case with
goft water containing only a small amount of solids.
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Q,llg?ne-—lfitls not desired to ¢pll
alkaline solution oxalate of*ammeoni
-sogpe_solution, of chloride of am
weigh, - During the ignition of th
temperature of the crucible does

in daylight... = o e
. Moisten the residue with a few drops
ammonium, dry, and apply a gentle.heat by moving the ‘
of a lamp. Finally weigh. The wei the edarbonate 6f oy v G 2
+56 will give the weight of lime, Ca0; in'the precipitate. - ' U plie .
;. Magnesia.—The filtrate from the oxdlate of lime should; _’ U
down, then treated with ammonia in large éxcess, andl with exeegs
phosphate of sodium, . T o TRRe Sl ey
‘Tl;x"’ef.qiixtur,e, should be.well stirred, without touching the sids 6
‘beaker with the stirring rod, and should be set asidé for at least-12-%g
the ‘phosphate of magnesium and ammyonium to precipitate;* Thisx
then collected in a filter, and thoroughly washed with dilute Tt
(about 1 to 3) dried, and ignited strongly with the ash of the #i
crucible, and weighed. The weight of thé pyrophosphate ‘of
plied_ by -36 (accurately, -36036) gives the weight of magnbsis- |
precipitate. T ; . o o

Alkatine Chlorides—Evaporate 1250 C.C. to about’' one sixth, add 9 30, -

-of - thin pure milk of lime, so as to give the fluid a strongly alkaline reaction, heat = =
for & little' while, then.wash the contents of the dish into a quarter-litre flask.. -If a:
“hittle- insoluble matter adheres to the dish, it is of no importance. Allow to cool,

fill to the mark, shake, allow to settle, filter through a dry filter, take 200 C.C.

of the filtrate (= 1000C.C. of the water), transfer to a quarter-litre flask, add
- catbonate and oxalate of ammonium, fill to the mark, shake, allow to settle, filter

through a dry filter, take 200 C.C: of the filtrate (= 800 C.C. of the water), add

some chloride of ammonium (to convert sulphite of sodium or potassium into the

chloride), evaporate, ignite, and weigh the residual chloride of sodiung; and
potassium. . Co L . ) |

If the water contains only a small proportion of sulphuric acid, the addition of
the chloride of ammonium will suffice for the conversion of the sulphates into

i & Professois Wanklyn advises a simple form of steam bath. A common two gallon tin cau is taken,

EY Wmﬁam flited onthe mouth, and-u funnel passed through the perforation ; the crucible is

- plxced™in thia‘funnel, & little rolt of papér being placed een the funnel and crucible to let the steam
- pass.  Water is boiled in thoe tin can, : : -

AR

e ;%ﬁmf»}’_" R s, A

okl

1 milligramiab of ehlorifie.
" add.a few drops of solution of litmus, aad run in standard hydrochloric acid till a

oroughly sbttle; Collect the precipitate-
A %g'be weight dof the sulphate of barfws- -
> aquas | huric acid (SO,);* multiptied -biys..
of sulpate of soditm, - ¢ S (50s)3% multiplied by,

aporate half a litre of the water to about one fourth its bulk. ¥

ery allkaline, almost neutralize by the cautious addition of dilute:

o;fig-i.}a&w’ using pure chromate of potassium and a standardised:

‘0f suver. : S N

d.selution of nitrate.of - silver is made by dissolving *479 grainme’of*

litre of distilled water. 1 €.C. of this solution coriéeg:;onas- to
ST : e oo - : R R st &Y

g
>

Combined Cerbanic Acid.—Evaporate half a litre of the water to a small bulk,
pu xed. tint- appears, then boil to_drive off earbonic acid, and if the blue
colour of  the litmus reappears add more of the acid, and so on tilt a purplish red
ti 50%die:4p sarbonic acid is obtained., The weight of hydrochlorie acd in the.
atapils d.umed, meltiplied by. -6028, will give the weight of combined carbonic
 the water operated on: R
[the standard acid, dilute with' distilled water 100°C.C. of strong
t0 1 litre. Take 20C.C. of the diluted acid, dilute with twice:
| water, add solution of nitrate of silver in excess, wash' the
by frequent. decantations.  Finally, collect the precipitate ina’
porcelain capsule, evaporate to dryness, ignite till the chlotide of
> _point of fusion, and weigh.. The weight of chlaride of Mivéf:
2544, gives the weight of pure hydrochlorie. acid jn.the 20 C.G, ¢

Sty 5

G of

may by  meails of the solitiphi of it
,C. of which ' ="1:0982 mil

tion the acid should’ be _

cfignary of Chemistry, Vol. V., pagn 1032)
st thatmean be employ forthe’ﬁ%%oi;itriaﬁve‘es '
Take 1,000 C.C. of the water, add a little aluminium chleride &
garhonate of sodium, and. eyaporate @:‘yﬁm;ﬁbw 7,3, V0! '
will:be driven off, while the greater partuf the non-volatile or ,
irop will be precipitated. Make up with:distilled water to 200 C4
stand, and decant off 100 C.C.; add 480 C.C. of distilled water, and‘then, add
permanganate of potassium solution (se page 13), drop by drop, so long. :

* If taken as 80,, multiply by - 411, 1 If taken as CO,, multiply by 822

B2



© fluid. ‘ .

“diluted with Ruro distilled water, and then the quantity of nitric acid an

cal

page-159). Owie or mare.
frow silicic aeid;, is then

ammonium solution (about 40 pa

uantitative analysis:(5th Enmg " edition,.
er are to he evagirated to.dryness, dh
pitrio acid.  The acid solution, fitered.
cousiderable quantity of molybdate of
ch acld must be added for Ove(‘ycpart
g? molybdate solution, aud:allow it to w‘%:‘&am{eﬁ? 4'80'8“’ ?’t}e‘g‘ﬂ volums.
cipitation takes place, ratum the porign fo. the main quanity, it A
molybdate solution, allow to stand agaii:#2 or 14 hoirs, and. test ty, add ‘“v‘gre
complete precipitation has. heen effeetedftransfer the precipitate to -aag:l;;n o en .
remove the rest from the-beaker. by mesiy of the filtrate, and wash the precipitat,.
with a mixture of equal parts of molylitato solution and water, which should b6
«dropped on in small quantities. Then” dissolve in ammonia ﬁ,é' S ' 4o

of phosphoric acid), stir, witheut
‘hours in a warcrﬁ;m’(mm

the filter, wash the latter, and precipitate. the solation ® precipitate on

mixture of sulpbate of magnegum,Pch&@e o?‘:,::%;;{lﬁe&i%d'nﬁa gf'.“ifl‘m'

solution should smell strongly of ammonia; “allow to, stand.frsm 12 to gl %m" the. '
the cold, filter, and wash the precipitate’ with weak 'ammonia (one - ey ot}rsﬂ:n
ordinary solution and three parts of water) until the washings a’r-e?-’) o of i °

chlorine. Finally, dry,. ignite, and weiglk the pyrophosphate of magnesity ge, Irom

The molybda‘.te solution for use in the process is prepaied as folhwb;;.&?; oy

Solution of ammonia, s.g. 860 . .

Strong pitric acid . - %O 0

~ Water . s - T - 40.

IR SR

Dissolve the salt in the amn\mniaky theaxd of ?i)e:’xt; :poﬁf fhe soldt’.ionki;it&;fi;e‘
ously mixed together, and keaijﬁe

nitrie acid and water, which have been pr
whole at 40° C. fo;f_ nine hou;;% . Finally, allow to settle and draw off the |

4

Oidised Nitrogen.—Nitrogen i#t-the fatra ‘of nitrates and nitrites thy
process, modified by Messrs. Waoklyn and Chapman). 'Introdtlg:e’lal%o.
the water into a perfectly clean non-tubglated retort, and add 50 C.0;
per cent. solution of caustic soda. The:36da solution must be perfoe iy
pitrates. Distil the contents of the reﬁm;ts;u ‘the ‘distillate, as testof

solution, is absolutely free froth ammouia.- After the retort and.

cooled, introduce a piece of sheet aluminium; now incline the
apwards and close the mouth with a cork fitted with a small glasa ot
fragments of glass or porcelain moistened with dilute. hydvoch N
lass tube should be about the diameter of & quill, and:betweé -thches
ﬁmg. The, hydrochloric acid tube is connected with a secoj be, but
containing pumice stone moistened with strong sulphuric acid, fo prevent ammonia

from the atmosphere entering the apparatus. The retort thus fitted is allowed to
stand about 12 hours, The contents of the first tube are then washed into the
retort, the cork is removed, and the retort is connected with a condenser, which
has been thoroughly purified. The end of the condenser should dip into a glass
cylinder containing 70 or 80 C.C. of distilled water free from ammonia. About
half the contents of the retort are distilled over, and the distillate is made up with
distilled water to 150 C.C. 50 C.C. of the solution of ammonia thus obtained
is now Nesslerised, but if the colour obtained in this first trial is too strong, the

final determination must be made in another portion of the solution A)reviously
nitrogen

may he calc for the 100 C.C. of water operated on.
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 The fallowing table (takea from Messrs. Wanklyn aud Chapman's hogk on water
M@wxghenfusemmvm observed amounts of :-ﬁmonminto rittage
or nitric acid. D S

=

FoUkEIA 2R K W ps g s .
SRIS W SORL o LR R IR

TaBLE shpv‘mingl.,ihew amount of Nitrogen and Nitric Acid corresponding to fleper
: amounts of Ammonia. -~ . |

¢ s PRI S £ R TN, S PGS L S [ N A T W
| : 089 - -
9 refeTnIgygas 41
8t 267 -
a0 e 82
§ 5 i t . B 4‘44 I’B SO
6:!; v”r*“r‘~£5.33_ 4. it
A8 . K 1111' LT -0 e
- 9 b 800 . 8335
00 | s
- 1| gen s 4076 .
12 - 106 ;544047 T
13 - 11:86..... . 4818 .
14 o424 |7 5188 o
15 - 18-38. 8669
- 1§ L 18 . 63-00.
1 116:0Q - 1. 66:71 o
19 16789 1041
‘ 20 C1rrs 74-12
21 " 18°-67 C 82 305
I 2 1956 - 81:58 a
23 20-44 8524 e
24 21:33 ~ 88-91 “
25 2222 - - 9265

The process of distillation shonld be used wherever it is possible to do so, hit,
should the necessary appliances not be at hand, the process without distillation
contrived by Messrs. Wanklyn and Ch:dpman, and described by them as follows,
may be resorted to (Wanklyn and Chapman on « Water Analysis,” p. 40—44),—

¢ In the process, as we have just described it, there is a distillation. Should
a:;tbe‘rl:elée_any reason for avoidipg.s . distitlation, the following modification may
“boused:i— o Lo lT ~ S S RRTTI
* "« Prepare a soda ley by dissolving 100 grms, of selid soda in water and diluting.
" to a litre, and ensure its freedom ffom nitiates by taking the soda as” free from
¢ them as can be obtained in the first instange, and subsequently dissolving a very.
« little aluminium in the cold solution of the atkali. - . cos T

«Take 200 C.C. of this-soda ley and mix it with 200 C.C. of the sawmple. of
«water, and_place in the mixture 4 bit of metallic aluminium. . Allow. the
«" aliminium to dissolve in the cold and thé. liquid to become clear, There will
« thug be got a liquid containing the origigal ammonid and the ammonia arising.
*from the nitrates. Every 100 C.C. of«this liquid will contain 50 C.C. of the
« sample of water. oftlis liquid will contain 50 O.C. of the

% Por comparison, take 200 C.C. of‘-the,‘}gqqa“l?g_ and dissolve in it, in the cold,
¢ the same quantity of aluminium as béfore,” ‘When the aluminium has dissolved,
« gdd 200 C.C. of the sample of watér atid allow to' subside.. Every 100 C.Lof
« the mixture will contain 50 C.C. of the Watst' and 50°'of ‘the sody ley. This'
« comparison liguid will be like the firét ofié in‘every respect except ane, wherens -
4 the first oxié‘.ga's the nitrate reduced to dwiionis, it will have the nifrates i the'
¢ unreduced state. A : : R
« Decant and determine the ammonia by the Nessler test, using the comparison-
« liguid instead of distilled water, and using the standard ammonia of skpength.
¢ 0-1 milligrm., per 1 C.C. C Ry 4
¢ It will be observed that the comparison-liguid contains as. mueh original’
« ammonia as the liquid which is to be compared with it, and that therefore no
« correction is needed for original ammonia. Before wixing the sample of water
¢ with the soda ley, whether to make the liquid to be reduced or the comparison
« liguid, add a very little chloride of calcium so as to get an appreciable quantity
« of precipitate on mixing with the soda ley.
B3
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N o . B A= ‘ e e 'Lk -8 ° IY. ki N “ IM m ) .w o i
« plan; without distlation, weuld or pr g i corts | monally bappens, this - 7 and then 50 C.C. The 50 C.C, last distilled should bo Nesstioed, st o poisl
N Th g e p WO .. - : L 0 “contain more than 1 thof: milligramme. of N SO Ty ud, wm
" c‘R “eg;gygzi&%egmm&aﬁ*gﬂ to expel the t!;ieee ammonia more or less ' tillato maust b obtdined. - At th. m on{gé g?" 4 farther thf?é(ﬁ;,ﬂé&
R e e A ! proanly. 0 ", mtstbe Newlrised in tho manser 15 b descibed
- L N L . . . " Now add to the water remainingin’ the retosl N
Determination of Master: asily oxidised in. i i ? | ] > waler remaining - in . | ort 50 €.C. of s solution.
,gz;tag o c;%nsgmt_xﬁi such aa thase whidh, ave largely present during the putrefac- : dietil off 200 C.C. Put- this aside, distil oft B:C.C. more, an&ti:oim"'“mte?helfi"
wiker, gl GO o a R algfltmto (min 1litre of pure distilled | artmonia. - Finlly, Noslorsethe 500 C.. e doilay o, © "Ligramme o
sy ops e ey 08 the sol >, 9, S 0 *0001 of & me of ox gen. ' S © water is very bad, !:Oﬂtaining"thn‘cﬁ 7@ vic Tnatt e . »
B 10;) et { of the aol L ox3otly decalourised 5710%%‘“0 of a_fl‘eﬂhly )ly ’ ' Chapman recommend that' about 600 C.C, of recently aeiz,l:iﬁled me@:fgﬁdagg
 30id in a Htve of Moo Ry, Oamlic 44, containing 7675 gramme of the | put Into ihe xetort with 15 C.C. of saturated solution of carbonate of g
little dilute sulphuric soiy Suge i G0 wlution Moild be warmed witha and distlled till the distillate is free from ammonia, Theti 100 C 6 diL®
o BrousPhcs lfa e f o whts & pham Eopavgunate mluton, | speoitten of watet *ary addod, and the' operation procseded Witk ac pa .
:ﬁﬁ:?:ﬂ et C:C}‘{ o rofty Sulphutic stid;rand then “drop in the Pgermanganm ' Bad water is apt to bump while boiling with the" alkaline' solution of perman. -
buirette _,’ﬁ!lslalg either a smyll Bink s burdtty with 8 ‘very open scale, or a Moht's ganate of potassiura. When this happens %jg‘wen to introduce fragments o P a.
tliifre (‘; tte tgl“%l,ai,glaﬁs,w opoock. (. Add 4 .drop of the perm anganate solution, ° ~ up tobacco pipe, previously ignited, into the retort, = .. S oS ker
® dvan Wal}'l the colour disappeard, thich add another drop, stir and again wait, ; -~ Messrs, Wanklyn an Chapman (p. 55 of fhers "ork) recommend tho folons,
au¢ =0 on till a colour is proditced whi 1¢ permanent for a minute.or two. The | ' plan for the estimation of ammonia, present as such, in water ... a4
(Iuan;rty og‘ ermanganate sofution used ' produce this' result is noted, and the \ _ “There are some difficulties in estimating the st ot as . 1
i]iltll'lg 6“;,'1'?;)8':81: Cx;'lzls:id’ il:;sb.,a %i thé q ; which W, 1 give 8 red tint’to half : ‘ ' ;.Vater' }‘;&:hweNhavF al:ea dy r?imaﬂile d‘, ‘the ptl'es‘ence of many substances inier
‘readily oxidisable orgar hatideg. ¢t of oxy | C “ feres with the Nessler test, and we have to elude thj diffi : 1 -
e l'eadﬂy Odelsabg Ol‘gahiq'ﬁ:auéﬁ' .' %«l:mmt o‘f x¥gen noeded to destroy R “ done by operating as follows,— f’ e thls difhiculty.  This may be -
: . o )A R :' , . - / ¢ Take 500 C.C.Hofwater add a few dmps of SOlutionof chlorid £ ool
Detemcnqhoquzg;s readily oxidisable Organic Matters —Take half a litre of the ‘; , “ then a slight excess of i’otash. Filter, put it into a retort, a:d odi:ﬁlc&lt.}i
L% 0% gcid, and as much solution of permanganate , “ the distillate comes over free from ammonia, then make up the contents of the

in_the forego; ot e - . A% ¢ retort with distilled water to their original volume, viz., 500 C.C.
TR t};%;};era}lo:: r:g‘: gﬁﬁ?ﬁlgno"o:e%z “ 200 C.C. of the original water, treat it with chleride of calcium and li;)t:shtal;:
dl'ﬂplminthepe manganm ol qflo;l. . ¢ before. Then filter, caxe being ta.ken to have tbe filter paper we washed

B0t is braddeed o hon tp qsin : “ before commencing the filtration.
: ; t:ng: mo::}en;;;ggﬂ%%g; i . .%In this way two samples of water are.obtained, the one with the ammonia, as
olour is produced a o.ddded and the nrocs done ‘indte _ ; ‘ in the original water, and the other without the ammonia, bat in every other
‘J?“fkly"_?"{!f this fail, the wati "% Muted with an o umﬁt v of ‘pure ; “ respect the same as the former. X ‘ '
é,xrst‘)‘liled water. ' Read off the number of €.C. used, inclu:gie O‘P that' added Wor - YU . «This second portion of water is to be used in the place of distilled water to.
the destruction of readily oxidisable Wik  mattety, deduct -8 C.C. (the ‘amount ' : P TTTTTTT A B camnlas nantein tha anmen il

of 'Pﬁ'miaiiﬁéﬁafé needed to give a n
A

b A GO0 SR L v ALK Dk M,jiflitre‘ofiiﬁter), and multiply i ’ ‘¢
:thm mrg?fi&:&&nﬁty o:f o ; ?&;‘g‘fiesttncﬁon of o;idiaablp. md@?ers . § Foot note, or fly sheet, for Dr. Macnamara’s Par@ldet on ant‘eafﬁalysis (page 15).
aefore operating ot the water for Wétemination of the oxidisable matters, it 7 .

should be allowed to clear itself by An adaptation as follows of Messrs, Wanklyn and Chapm;ah’s plan may be very

in a dark place in a covered glass

:&%@dfdmﬁg 24 h}?urs. hf]f a:l litre ?lg"me o be a6t aside in this way the upper couveniently employed for the approximative determinationof organic matter in it
ee-lourth may be syphoned off; it @ioald not filtered o v raté not water. : ' o i
through a paper ﬁlter.); a2 o e ¢ be o d, Qﬁ"fas»* sy ratdnot Fit a flask of about 500 c.c. capacity with an india-rubber cork, through which i:
D fiom of the 4 s o ek L A i % passes one efnd of a dogblybll))ent glggs tu ‘t:h The o]tlheti end of tt.he 1l:ub(el is conp:ztl:::d s
Determination of the Ammonia. obtirincd from Watsy Fres o AT by means of a piece of rubber tubing with a small glass or tin lined worm tube, h
yielded when tlie water is distilled @,“th%f mér mw?g?%ﬁl;h;t pg,’ssing throug}?a tub about 9 inches high and 7 inches in diameter. Introduce e
Albuminoid amimonia ‘is that yneldg§ by idbﬁéquenﬂy distilling the ‘water with. & into the flask 200 c.c. of the water for examination with 30 c.c. of Wanklyn and g
caustic potash and permianganate of potgssi m. (Messrs, Wanki yn and Chapma o Chapman’s solution of permanganate of potassium and potash, and distil over 100 c.c., >
method for determination of the nitrogenous organic matter in water ) - a4 S which may then be Nesslerized in the usual way. The process thus conducted i
L B 7 ' L SRR e "~ occupies far less of the oFerator’s time than the old permanganate process, and f
. ,, - ot e “  undoubtedly gives more reliable results. . _ 2
* Drs, Miller and Lotheby’s method for determination of organic matter by the use of permangaate o » The same apparatus, using a flask of about 800 c.c. capacity, and 250 c.c. of '
of potassium :— ' ' s ' - water, may be very conveniently employed in carrying out Messrs, Wanklyn a.m(’l
' mq“gi’it‘.— of ato of . . 898 ; ) R Chapman’s process for the separate dﬁtertgination of “freeu” and ¢ ?lbummi)]x.d ’
onon %“ms”'. ¢ patassium, strength, *895 gramme iu one litrs of water. - o ammonia, and the apparatus possesses this advantage, no small one to the trave ing
gﬁﬁﬁﬁﬁ g{mh oful.l:ﬁ?i:f soditum, strength, one gramme in one litre of water. T water analyst, that iIt):pis far lgore readily portable, and far less liable to breakage,
Solation 4f fodide of potassium, strength, about ane part in four of water. ' than a Liebig’s condenser and retorts.
; To half o Hitre of the water in's beaker add 8 C.C. of sulphurie acid and 10 or more C.C. : F.N. M.
o ha prrmanganate solation.  Allow the. beske With jis tontents to remain during threo hours. Then
- add a few drops, say 1%{ starch solution, and ae.shany drops-of Abe solusion of iodide of potassiom.
Stir, and then run in constant stirring the silmtin of hyposulphite. Read off the quantity used 12377«




! Place half 4 Jitfe.of the watorsin/m

tomdenser), she retfit should hal or), alld 16
of asaturated solution of darbondt sodinm; and distil o ©.Coofm
and then 50-C.C. The 50 C.C. last distilled should 1 rized, aiid, if found
to “contain more tham;1th e of NE: a farther 80-0:0:of dis-

- tho conelusion.of e distillation, the 00 G,

“the manner to ‘be’ described

€. 0f a solution ‘of caustic
tirt - to lﬁire of water. Now
j s aside, disti] off: ~ aore, and contiode the dis-
tillation  till 80-C.C. of distillate .contains -less: thani. 1 th of g millig:amma l:;'
amimonia. - Finally, Nesslerize the 200 C.UC. 6rst distilled off, +--. = .. :
~_If the water is very bad, containing rauch (;‘gmw rganic matter, Messrs. Wankly d
Chapman recommend that about 600 C,C. of recently distilled wat&::hofllndagé
put into the refort with 15 C.C. of saturated solation of carbouate of sodium,
and distilled till the distillate is free from ammonia, Then 100 C.C. of
specitien of water #ar¢ _added, snd the' operation proceeded with, as has been
desoribed. © - . R R LT LR

Bad water is apt to-bump while' boiling with the" alkaline solution of rman. -

tillate ‘must b obtai
which first distilled over, must be Nesslerized ;
presently. SR EEeen T ey

- Now add to the water remiaining - in . the ‘reto ,
potash and permanganate of *potassium, contaimh

tash and 8 grammies ‘of permanganate of pot
ggstﬂ 200 C.C.  Put this aside, distil off 35

anate of potassiurm. When this happens it is well to introduce fragments of broken
lgip tobacctl)) ipe, previously ignited, mto&emg o ‘ rag oo T DroRen
1 Mosers. Wanklyn an.! Chapman (p. 55 of their work) recommend the following
plan for the estimation of ammenia, present as such, in water ;—_

“There are some: difficulties in- estimating the ammonia, present as such; in
“ water. As we have already remarked, the presence of many substances inter-
« feres with the Nessler test, and we have to elude this difficuity. This may be
“ done by operating as follows,— i -

« Take 500 C.C. of water, add a few drops ‘of solution of chloride of calcium,
« then a slight excess of potash. Filter, put it into a retort, and distil untjl
« the distillate comes over iree from ammonia, then make up the contents of the
“ retort with distilled water to their original volume, viz., 500 C.C. Now take
“ 200 C.C. of the original water, treat it with chleride of calcium and otash as
<« before, Then filter, care being taken to have the filter paper wel‘!) washed
« before commencing the filtration. .

¢« In this way two samples of water are obtained, the one with the ammonia, as
“ in the original water, and the other without the ammonia, but in every other
¢ respect the same as the former. L -

* This second portion of water is to be used in the place of distilled water to-
“ make the Nessler comparisons ; ‘as both s“amtgles contain the same impurities,
« they will affect the tint of the Nessler test in the same manner. Thus the error
“ arising from the presence of salts, &c.; is avoided.”

In making the determinations of organic matter and nitric acid by the methods
introduced by Messrs. Wanklyn and Cha man, the operator must ensure the
absplute cleanliness of the apparatus which he employs. He should rinse out the
vessels himself immediately before using them, employing for the purpese first
some of the water under examination, and then pure distilled water, The
distilled water should be free from ammonia, and from organic matter which might
yield ammonija. . All the re-agents 318({ must be carefully tested, Any npitrates
in the caustig 80da may be destroyed by dissolving a small quantity of aluminium in
the solution. _The solutions of carbonate of sodium ard of alkaline permanganate
of potassium should be tested on a sample of pure distilled water before employing

at the instant the blue colour of the'iOdid.e of starch disappears, N‘ext, add to half a litre of distilled
water the same quantity of sulphuric acid, permanganate of potassium; starch solution, and iodide of
potassium as employed with the water under examination. Tltn?te with the hyposalphite solution. The
cxces of hyposulphite solution used in the second experiment will represent the quantity corresponding
to tl. - permanganate destroyed by the organic matter of the impure water.

Ea iple—~20 C.C. of hyposulphite and 10 C.C. of permanganate solution used in experiment with
water. 32 C.C. used in trial experiment with distilled water and 10 C.C. of permanganate solution,
12 C.C. of hyposulphite represent the permanganate destroyed by the organic matter, and as we have
learnt that 32 C.C. of byposulphite solution correspond to 10 C.C, of permanganate solution,—

32:10::12:2 =375 C.C,
the amount of permanganaic consumed in three hours by the organic matier of half g P
N ‘ >, . - -~ a ditre of
The rrial experiment with distilled water mast be wade esch tlmecthe process is employed, '

B4
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them. . The :Liebig's condenser W be cleaned out- immedistely before it is
used; by distilling -a" little puwré distilléd water through. it.. The operations must
be, -of . couitse, carmied: 6n ‘in-i2 room thevdir of :which is fre¢ from artificial
contamingtion by ammenia. « - oty o s T o

. 'Distilled water -free’ from: auisionia. can:.be obtained by re:distilling ordinary
distilled water, rejecting that which-first comnes.over;.and which will be found to
beamméniacal I LET U S RNET MR SR B T AP .

Measurement of Ammonia by Nessler's Test.—Preparation of Nessler's test fluid :—
Dissolvé:85- grammes- of: iddideief -petassium in 100 C/C.. of distilled water.
Dissolve 10:grammes-of edrrosiva sublimate in.about 300 C.C. of water. -Add the
latter selutien to-the forme!,ftiﬁi!%#s.f?wwe which forms refuses to dissolve
o agitation.  Filter, add toth&'ﬁkathstmng agqueous solution of petash (about
160 grammes_of -potash will-be: needed);-and make up with distiﬁed - water to
1 litre. Finally, add *6 €.Ci:ah s gatorated aqueous solution of corrosive sub-
limate. Put the fluid aside, and,when: it. 3 glear deennt off the clear fluid from
the' precipjpate. The Nessler fluid. thus:prepared should be kept in a stock
bottle, from which from time:te time a small service bottle for immediate use
should be replenished. - ... .. . . .. T

_In addition to the Nesaler reagent, we require for the application of the test,—

Standard solution of ammonia, made by dissolving ‘0315 grammes of chloride
of ammonium in water, and making upto 1 litre. One C.C. of this solution equals
1} of a milligramme of ammonia, . Ip practice it is convenient to keep a solution
of ten times this strengtb, and to dilate it when required for-use.

Test cylinders or test tubes.on.feet. . These should hold about 160 C.C., and
should be marked at 50, 100, 160,C.C... . . D ' .

The pair of cylinders or test tubes msed in a measurement should be of
the sa}:ne size and height ; the graduating marks must be at the same height
in each. S

A pipette to measure the standard solytion of ammonia ; it should be of very
fine bore, having consequently a very open scale. .

A pipette for the delivery of the Nessler reagent; it should be marked to
deliver 1% C,g-ll o £t l' de.‘:‘ : ‘h 1 P ;

Process—Fill one of the cylinders. up. to the.100 C.C. mark with the solution
to be examined, run in 1} é;Cr of - the 8@&'}?@8@.&(1 place the cylinder on &
white surface. Observe the tint. Placfthe second gylinder beside the first, and
run into it so much standard solution of ammonia as may be judged necessary to
produce the same tint as that already developed in the other cylinder. Then
make up with distilled water to the,100.C.C. mark, and add 1§ C.C. of Nessler
test. Allow the liquids to stand for ten minutes before "deciding that the
colouration of both is the same. If it is not, another cylinder miist be charged
with standard ammonia, distilled water, and Nessler test, and this must be
repeated till the colouration of the fluid im both cylinders is equal. Then the

amount of ammonia used in the second cylinder répresents the amount present in

the 100 C.C. of selution under examination,
If the ammonia is too concentrated, gr;cﬁ

Mtes itation wilk occur,
If the solution contains more thas

approach this limit. . g -
f the solution of ammoenia is very strong, it must be diluted b

. R _ e Nesslerizing,
or the ammonia may be estimated by means of standard hy :

acid.

b i
Determination of the Gases held in solution by the Water.sukus
mation of the ggﬂsgg_ugoxygen, nitrogen, and carbonic acid) held in solution by
water can be made only by the help of such apparatus as that invented by Bunsen
for the purpose, and escribed in his work on Gasometry, or by the apparatus
described by Dr. Angus Smith in the 12th volume of the second series of the
Memoirs of the Literary and Philesophical Society of Manchester, or by the
apparatus still more lately constructed and dgscx.'lbed by Mr. Macleod in the
August number of the Journal of the Chemical Society for 1869. R
But in many cases it may suffice to .make an approximative detcrmination o
the quantities of the gases held in solution by a water, and such a determlxna:tlotx
may be effected by the use-of an arrangement constructed from the apparatus
usually found in a chemieal elwmt:t s

e

%

PN - P e
R e Lo
B g ar it s BT

’ : nilligramme 6f ammonia in 100 GC. of 2
water the colouration will be too dark for accurate estimation of the equility ¥
of the tint in the two cylinders.” It is best to work with solutions which do not

Fo, PR SRR DS PN Y. & o=

- with the water which is to he examined, open the clamp, and allow froim 2 to}
" C.C. of water to run down from the burette in’to’~thd£ ’

portion of water, and so on till the operator sees he has collected-sufficient gy
‘for the purposes of analysis, and till the whole of the water thus far introducdd
into the flask has been freed of its gases, He will learn from the quantity §
water he has introduced into the burette the amount which has yielded  the
which has becen collected. The analyst-should be.-careful not to let the wha
of the water run out of the burette during the .continuance of the operati ’ |
In the first instance, it may be well to let the water drawn up from the fl

or
stand at the lowest mark on the burette, and this stage of the operation may %_:
ended by allowing the water to run down to the same point. s

o
ebullition, and is careful not to iutroduccc at one time more than 24 C.C 5,%

Py
H
»

*

;
:;y

Siting sork, thron or 700G,

duing cork tg“@":{,?liggaéwﬁslw&%%f s, Ope, pf the. tibes.
bottom of the flask. ’I’ie,oth,er end of the inbe. is connected. by 4

o eci s &)
s A 5

of india-rubber tubing provided with .a.epripg_clamp, stk %
‘being supported in tho ordinary wey by a stepd. - o e Hstte
The other tube, about a foot: in. length, is bent: ﬁémhmng,aqhqn

arm about two inches in length, which.is inserted so a8

st fo pass into the flask.
A i ) e

The long arm is connected by means of &

! BROTY piece Of: ) X!
.another glass tube, similar in lengthﬂaiﬁapsg toﬂu;ﬁm ubher
e t0. the first. These .

_serve for a delivery tube, and when the apparat

will be a foot or more beneath the level of, thé hottow, 9

¢nd-of the tube dipa into a basin of the water Undefexamiagion. .
_ The gases which éscape from the water in boiling are to be collected i
referably graduated) of about 30 C.C. capagity, . ... _ ,

P

‘f‘%m‘ﬁ‘ﬂ.v .
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To.use the apparatus.—Let the flask be about half filled-with the water which
is to be “experimented on, make. the water heil, ands continue the:boiling till all
the gas has been driven out of the watey; that, is, till the vapour received into the
collecting tube filled with cold® water wholly condenses. 'When this peint has
been reached, close the mouth-of the delivery tube, by pressing a cork-down tipon
it, and at the same moment open the spring clamap ; the water ip the flask will
be forced up into the burette; then the clamp must -be closed; while the -steam

~ is_again sllowed to escape from ‘the.delivery tubg. . Invert the collecting tube

filled with cold water over the mouth’ of the delivery tube, charge the bure

s

afer to run down from the bu . ask ; ‘owing $0-the pargs
condensatipt which will ensue, a little’ water may run imto the” delivery tubf ;
so soon as this has been again completely driven out by the steam, let i anoth

o i i
KESEH

If the operator is careful to keep the water in the flask in a state of ;wti\ife
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t’lﬁfgigb ﬁ :uu “ °f*ﬁ3finf0 ﬂze M,‘&;dif he does not’ repeat the .chm.g.e;\jtoo .

rapidly, there heed beﬂol four of wbivntition taking 1acs to such an extent gs'to A ‘

n%zhﬁeﬁ,:g“tﬁf ater from %éo bﬁﬁng h(libe into the flask, T v ANALYS :
mine the artion of ‘daebidoic aci , nitrogen, and oxyoen in the as o YSTH

thus collected, the following videsks Ty ygen in the ;gas o

of merory 2nd g 8“‘1?“!6 el ;m‘,‘,’ be resorted to, if only a small quantity ’

mercury bath may be made b}entﬁn L

TS 2%

in dianteter, and two inches ded® in‘a blosk - ; two inche
gu in the cﬁﬂbcﬁngubehas n aggck of close-grained wood. ‘When the
tho tube Nariey mesked, as by & Wt with a fl, the water withir, i o]
test tubs, holding abort 1 faloua® brought to the same lovel, Next, a gmall L et
from the’colleé!tlg*fﬁ"ﬁlzlg’}?gﬁ%jm ol r‘;'a"" b; filled with the gas by transference ’ 1. Period during which the waters seere ®¥a-. 34
Y B g o UPen end of the test tube s cloged with the finger mined - i R
g?t;;tl;esgunt:z ot b;flel "Edt:;h;;gfé‘c::z bl;at;,] 5‘ ttl“:w td'l‘)’ex" Ptfx ;'tery strong solufiot;' s o cainfall U
Tt i the bt o e Lube, © tube with its cohtents allowed . 2. Average yearly rainia T
to stand till. the abeorption of the carbenio acid gas is complete': i}?e: ’v;ieis : e y

mercur Wit : N T aga 2% a & - . 3 . . C “.'. L
¥ within and without thie tube s levelled, and the point at which it stands - 3. Rainfall of the week preceding the emineaee—:
Hie acid is thrown up, and , ment of the analyses :

s

.-

b ('L.‘;

e

marked. Next a little concentrated soluti

; : i ] on of
yvben .the Oxygen has wholly absorbed the leve) of th con ing.
1o again markec!.' If the analyst has but a small su : ; 4. State of weather at the time of commencing: -

happen that, owing to al Zon - S it - § < ati he water ¢ T
absorption t l;be cani ot be aoarfg(:- :gpwregsegu a;)f carl_:omc acid or oxygen, the f o the examination of the wate o ?‘E

{)‘;Ezut:;tgz ts!a:::ﬁ] I(la]vel a:] ;hat without. In such a case, if the analyst has a ~‘ 5. State the general features of the adjacent -
, » 16 would, after noting the beight of the mercury in the tubd , ‘ " country, noticing— ,

- -

», 88 18 very likely to be the cage under the circumstances : a. Rivers and watercourses - T
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eollected in the tube, the amount of the al,

- *  may be learnt by running ; b ! i

which have been ¥nade u;%r;ntl;a:ﬁ;etop' ® burette 0o height of the marks
The analyst should reduce the results

standard temperature of ¢° cent,,

¢. Contiguity of nny hills - P

Of thc dsénus d o . t,he
by a caleulation ag follows ;e_““’mmat.on to th

d. Direction of the watershed with referadge - -

- As 273 4 observed temperature : 213 ¢ ¢ ¢ oo hich the water is
; ) : Py * 449 1 ? observ . ° . to the source from w A
3 . in degrees of cent, g -mlazg Yglﬂme at 0° cent. * : bo tho N A
or example : What is th, el N~ ;
p the corrected: volume of 30 C.C. of gas at 15° cent, ? E
’ 273 + 15: 279 1 : 5 ad 0 ;
i” Professor Miller fi o iBts =iy c. | \ formation of the hills and ad~"; %
rofessor, Miller found that Thames water ooataineg Lo - Geologieal formation of the hills and ad-"~
. gases in C.C. per litre in its flow down mn; ?:h 1 the following amount of s “ E:ce;t country -~ - R
' I = | House. | Greeawich. | Woclwich.
’ foge C bo r —-—‘N’M
ik : arbonicacid - .| 30-3 R T - A
] # Ox b . 45°2 ;8546 . a .
ygen - - - 7.4 . . . 48 3 cTN v d -
Nitrogen . . 15 l:i N 1;2 16:26 .98 5 f. Fertility or barrenness of the soil
' B RSN 14°6 . ’ '
" : i e | »‘ ;1 . ) bl . : i ] * " ¢ Jand ) .
-, Sulphuretted .Hydroye.n,-—Thls can he determined by a solution of iodine in . 3 g. The existence of fores N
lodide of potassium. Dissolve 6-35 grammes of iodine in a litreof water by the ' . ; i
L ild of a little iodide of potassium. Make a solution of starch by pouring a {ittle ' b Is the country well wooded with large
4 boiling water on good starch, then rubbing it well with cold water and ﬁl{ering 80 , trees? - - - - -
i 4 @8 to get an almost cleal: solution. Take one litre of the water to be examined, ; —— ' il be inserted in cnly one of the Reports sent from each
- 4 put in some starch solution, and drop in from a burette the iodine solution until ! " Note.—Answers to the questions in the  General Report ™ will be inserted in only ove o P .
3 j& 9::39 19 the ‘Bllgbtest P08_§Ib]e blue colour, Read off amount of iodine solution ’ m:io'?ixe Analysts should be proviced with a sufficient number of copies of this Report to allow of one being filled up in the
e used,—~ _ ) ) cace 0! each water examind, .
‘ ér 1 C.C. of jodine solutien == <0008 grammes of sulphur, c2
2 7 » » . .= 00035 grammes of S.H,

k4
P g
&
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regarding the wate
purity, wh olm;: r of

6. Remarks of the 1
the station asf;;‘;‘)li’t:
sufficiency, &, .

water, e.g, diarrhees |
Malarious fey, er, sple é . dy: sentery, cholera,

fever, diseases of the skig caleuli e
Dia, lumbneoid, or guinea-,worms ’ .gont-re,

DETAIL.

*1. Sovrck o
- Sou
DATE (?1: “vvxgﬁa —A WELL. Its posrron
WAS mEguy, | UYSIS OF THE Warem

L. A shaft withoy ‘
t
called a « kycly a:gu :fn"f’"_’y, commonly

2. Pucka brick without lime mortar

3. Pucka brick with lime mortar - “ :”';‘.

i

4. The existence of Any ridge to prevent apilied:

water from falling buck into the well | & as . . ..

3. Is theve b we
t(t; xr:t?;;ra asonry platforia around the wall
b o oW off’ the water whicl ie- spilled
g drawing, ablutjons, § '
- Uy

* ";mﬁzgnt'j‘fm‘mu‘dhltely trickling  doie T S o

the outside of the
to the well 7 the.

masonry and reteraing. -

6. Give the diameter of the f

if there ig any drain i ) do
carry off the w);t,er 10 or around it-to-

7. bate when tﬁe
well last dried. up, or whe
:;l;;supply was 80 much dxmm:h%dorm +
ame dry in the middle of the day, while
wing water for usual eou?phm,x -

-,

11,

13.

' i 14.
i

- {” 15

16.
L

17.

;" 18.

.
19,

12.

R~ 3’3

o
9. Method of drawing water - - -" o « LeoemaEnt
10. Date when the well was last cleaned - - R - ~

Is the well covered in so as to exclmje ﬁ, o S
leaves, &ec. ; if so, by what? “F PSS : ;

Distance from the surface of the gnfuaﬂ »d to
the water - - - a5 e

Depth of water in the well - X~ .

e 1 I S Rt S R

Diameter (interior) of the well - .

. By whom is the water used, and for what

purposes ? - -
Remarks of those using the water of this .~

well, as to its purity, wholesomeness, &e. - .
. ) ‘ - e -

Note the proximity of—

@ Any dwelling-houses, barraéks, eogbg s TN
houses, latrines, or urinals, and stafeé,. .. Y
their probable distance from the well - RTINS S o

’ .

b. Also of any trees, or accumulstion of ° T
refuse matter, filth, mud, water, or -
manure - - S o B

c. The existence of any saucer-s pe
pressions (in which water is liable to i
lodge), ponds, tanks, drains,§ waber-
courses, or rivers in the vicinily, and :
give their respective distances from the: = | = .- "
well - - .- - Cx et .

D -

Nature of the soils through which the well =

has been sunk -~ - - -

a. Surface soil - - B,

1. Alluvium - - - -
2. Marl - - - . .
3. Clay - - - - -
4. Calcareous - : - -
C3




" 01&7 e
3. Limestone or Kunker -

-

4 Sendsteme - -

5. Sand '1‘- -

TION, AND-DATE ON W
or THE WATER Was

1. Give the mMmmt ‘af .
side, or, if square, of oy
depth in centre -

2. Are the sides of the tank
pucks masonry ? - -

3. The presence of water plants

-

4, Their nature - -
5. The existence of fish - -

6. Supply of water how maintained;
or by water derived fromrain dn
the adjacent land ? . i

7. I3 the supply perennial, and does it &mtinue
good throughout the year? &

8. State the depth of the water in the centre of
the tank at the time of your visit, and also
so far as you can learn it, the depth when
the waiter is at its highest snd lowest lever
in the tenk - - -

"

9. Purposes for which the water is wsed, viz,
ablution and washing clothes, for drinking

or culinary purposes, or all - -

10. Are oattle bsthed or watered in the-fank,

i3 jute, sunm, or any of

S e e e

By whom is the water used?

Npte the proximity of any dwelit
" gattle sheds, latrines, large trees;
and state the probable distance

;. Naturé of the soil in which the task’8

“
a. Surface soil :— N
1. Alluvium - - St

2. Marl - - - -
3, Clay ..
4. Calcareous - -
5. Sandy ' - - -
6. Humus - - f'j;!";

7. Qosur, or soils which have ; i
' effiorescence on the surface

b. Sub-soil:-—
1. Granitic, metamorphic, or trap 7 ‘
2. Clay - - -
3. Limestone - - -
4, Sandstone - - - ‘.

.+ 5 Sand - - - - -

6. Gravel - - - -



III.—S0UBRCE OF WATER*-—A RIVER & e
- . SemiNa, ,

Position of the source with reference to Gk

tonments, and date on which the -anaby

was beg'wn. ) .f

1. Name of river - -

- 2. Tidal or otherwise -

3. Geological formation at the source -

ot

4. Nature of bed - -
5. Depth of water at the time of
the examination - -
6. Velocity of the stream - R 4

7. Distance from any native city at whish
water was d iwn, and whether i
taken from above the,city or below

8. By whom and for what purposes is the s
used? - - = E

9. Is the suspended matter in-lange s
and is it allowed to subside he
or is the water usually drunk jn

condition in which it is drawa ¥’

10. Remarks of those using this _1
its purity, wholesomeness, &é 3

11. Is the water equally good tk
year? - =T

1. Qualitative Analyits |+

A. Physical examination :

) 1. Colour - -
2. Smell - - T ~ -
3. Taste - - T
4 Tarbidity or clearness . 7

$iotassae -of five miles from the station
*'m“iumh,wdfmml'l"’

ERLNE & 7] «
PR

e e

d be apalysed. The water
'hto:]bere it is not liable to by

B
¥

“arw s

R e

P
S

R

T g -

pror 5

E

5. Presence and nature of ammal,bl'
“vegetable forms - Sl

X

6. Presence of mechanical impuriﬁééf
whether in large or small quan:
tity, and their nature. - :

b. Of water after standing 72 hours,— 4
1. Any change in physicaf properties
of water - - -

4

2. Development of organized forms,
their nature, and if in large or
small quantity - - -

B. Chemical analysis:

a. Of unconcentrated water,—

& 2. Reaction - - - -
2. Free carbonic acid - -
3. Sulphuric acid - .-
4. 'Nitric acid - - -
5. Nitrous acid - - ok
6. Chloﬁne - - - -

7. Siﬂphuretted hydrogen - - h

8. Lime - - -

9. Iron—ferrous or ferric salt - -
10. Lead, or other heavy rﬁeta-ls -

11. Ammonia - - -

‘.

b. Of concentrated water,—

1. Reaction - .- - -
2. Nitric acid - - -
- 3. Phosphoric acid - - .
4. Silicic acid - - .
5. Iron—ferrous or ferric salt -
6. Magnesia - - .

12377, D




A, Of suspended matter : .

1. Total amount per litre - Ty

2. Combustible matter per litre SO

B. Of dissolved constituents of the water :
@, Hardness,—

LTold - . - .
2. Removable - .oE

8. Permapent - -

b, Genera.l anagsis,_
" 1. Total solids per litre -
- % Effcts of ignition -
i & Sllunc acld - 7‘

. e

wxd o s

&, Lime - -’
6. Magnesia = - .-
%7, Alkaline chlorides -

+ . B Potassinm chlorido -

B 9Sodmmemonde - ,
10 Chlorine - | -
11. Sulphuric acid - -
12, Combined carbonic acid - -
13. Nitric acid -

14, Nitrous acid - -
15. Phosphoric acid -~ -
16. Sulphuretted hydrogen -

17. Ammonh, free, and of salts

R 0 b e R Y

i o e AR w20

18 ﬂlbum?xd mmqnm -

19. Anmunt of oxygm removed by

o

g < - mdﬁy omdmablg matters ;';» -} T
"‘g

, 20. Amémxt of mm;ma by:‘f, .
: ' ‘ oxidisable 0’353' of waber

heated o 60° osnt (gqu) N

i -~ : . ) . i - - s -
§. : i B

. & Messurement of gaseous éonsﬁtnunts‘—’- S

¢/ - 1. Of nitrogen (mwtedfox@een&)
from one litre -

2. Of oxygeh - . - -
. 3. Of carbonic acid - - -

£ Oxygen and nitrogen, taken at 100,
state proportxon of oxygen

12877, E



Water source, its position, and by whom used.
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