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The solution to be precipitated is poured into the flask, this 
in turn corked up, and the apparatus stood in the hood. The 
gas is now passed into the solution and the flask violently shaken 
by hand. The bends in the exit tube keep any of the solution 
from being thrown out of the flask. The churning up of the 
solution with the hydrogen sulphide gas quickly throws out of 
solutions the metals of the copper-arsenic group. 

The young men tell me that not only is the time necessary for 
complete precipitation greatly shortened but the sulphides are 
obtained in a form more easily filtered and washed, by the use 
of this apparatus. 

EASTON, PA., January 19, 1899. 
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TH E work described in this paper was undertaken for the 
purpose of studying the action of the town water supply 

of Lexington, Va., on brass, as complaint had been made by 
plumbers and others that brass faucets, valves, etc., were rapidly 
corroded by the water and rendered useless. 

An analysis of the water furnished me by Col. N. B. Tucker, 
of the Virginia Military Institute, is as follows . 

Parts per 100,000. 
Lime 7.30 
Magnesia 4.065 
Ferrous oxide 0.2057 
Soda 0.3608 
Carbon dioxide 30.196 
Su lphur trioxide 0.2127 
Silica 0.730 
Chlorine trace 
Potash absent 

The relatively high proportion of magnesia is due to the fact 
that most of the limestone of the region is highly magnesian. 
Several different metals were tested and in each case a duplicate 
was made with distilled water. The method used was as fol­
lows : The metals were in thin strips except the brass which 
was in the form of wire. The surface was thoroughly cleaned 
with emery paper, the metal weighed, and the area of exposed 
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surface measured. With each metal two bottles of about a 
half-liter capacity and two open jars holding about two liters 
were used. One of the bottles was filled with town water and 
the other with distilled water and tightly corked, care being 
taken that no air should be in the bottle. One jar was filled 
with town water, the other with distilled water and left open to 
the air with a slight protection from dust. As the water evapo­
rated more water was added. The temperature ranged from io0 

to 200, or occasionally perhaps 250. After four months the met­
als were removed, and, after brushing off any loosely adhering 
deposit, weighed. The water was tested qualitatively forthe pres­
ence of the metal in solution. The amounts of metal used in each 
case and the surface were approximately as follows : Brass, 36 
grams, 105 sq. cm. ; zinc, 56 grams, 170 sq. cm. ; copper, 17 
grams, 243 sq. cm.; iron, 64 grams, 391 sq. cm.; lead, 375 grams, 
500sq. cm.; aluminum (thin commercial sheet), 1.6 grams, 
175 sq. cm. 

In a further experiment a bundle of brass wire was packed in 
the pipes behind two of the laboratory faucets. One of these 
faucets (A) was used almost constantly all day, the other (B) 
perhaps half as much. These wires weighed respectively 
36.540 and 36.527 grams and presented each 105.5 S<1- c m - sur­
face ; these were left in position three and one-half months. 

The results are expressed in the following table in terms of 
milligrams per square centimeter of surface : 

BRASS. 

Loss or gain 
in weight. 

Town water, closed bottle, 0 Surface bright; no copper or 
zinc in water. 

" " open jar, 0.047 loss Surface bright, except at ends 
of wires; no copper but 
much zinc in water. 

Distilled water, closed bottle, 0 Surface bright; no copper or 
zinc in water. 

" " open jar, 0.019 gain Surface bright except at ends 
of wires; no copper or zinc 
in water. 

Faucet A, 3.742 loss Surface showed much tarnish 
" B, 1.108 " Surface showed much tarnish 
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ZlXC. 

Loss or gain 
in weight. 

Town water, closed bott le, 1.54 gain 

open jar, 2.523 " 

Distilled water, closed bottle, 0.348 " 

" " open jar, 0.1165 " 

C O P P E R . 

Town water, closed bottle, 0 

" " open jar, 0.16 loss 

Distil led water, closed bott le, 0 

" " open jar, 0.131 gain 

I R O N . 

Town water, closed bottle, 0.025 loss 

" " open jar, 6.966 " 

Distilled water, closed bottle, 0.077 " 

" " open jar, 7.086 " 

L E A D . 

Town water, closed bott le, 1.304 loss 
" " open jar, 1.152 " 

Distilled water, closed bottle, 2.306 " 
" " open jar, 3.391 " 

A L U M I N U M . 

Town water, closed bott le, 0 

" " open jar, 0 

Distilled water, closed bottle, 0 

" " open jar, 0.128 loss 

Surface s l ight ly oxidized ; 
zinc in water. 

Surface much oxidized ; 
much zinc in water. 

Surface sl ightly oxidized ; 
trace of zinc in water . 

Surface sl ightly oxidized ; 
trace of zinc in water. 

Surface b r igh t ; sl ight trace 
of copper in water. 

Surface tarnished, copper in 
water. 

Surface b r i gh t ; trace of cop­
per in water. 

Surface tarnished, red to 
black ; copper in water. 

Surface sl ightly rusted ; iron 
in water ; 0.15 gram de­
posit. 

Much r u s t ; iron in wa te r ; 
4.575 gram deposit . 

Surface t a rn i shed ; iron in 
water ; 0.085 gram deposit. 

Much ru s t ; iron in wa te r ; 
4.965 grams deposit. 

Surface br ight ; lead in water . 
Surface somewhat t a rn i shed ; 

l i t t le lead in water. 
Surface br ight ; lead in water. 
Surface much tarnished; 

much lead in water. 

Surface bright; no a luminum 
in water. 

Surface b r i g h t ; no a luminum 
in water. 

Surface b r i gh t ; no a luminum 
in water. 

Surface much t a rn i shed ; 
a luminum in water. 
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This table reveals several points regarding the action on metals 
of a hard water containing an excess of carbon dioxide with 
considerable magnesia, and little sulphate and no chlorine. 

i. Such a water acts readily upon zinc, far more readily than 
does distilled water, and it seems to be able to dissolve out the 
zinc in brass, leaving the brass much corroded. This would ex­
plain the action of the water on brass faucets, etc., above men­
tioned. Such a water should not be conveyed through zinc-lined 
iron pipes. 

2. The hardness of such a water is no protection against its 
action on lead, this water having more than half as much action 
as distilled water when protected from the air. 

3. Protected from the air, the action upon iron is compara­
tively slight. 

4. Aluminum is perfectly resistant against a water of this 
character. 

Similar experiments were carried out with nickel, but in no 
case did the water have any action upon it. 
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I . 

TH E analysis of dynamite is not often described in text-books 
and the following notes, gleaned from some years' expe­

rience, may be of interest to those who have occasion to investi­
gate such products. 

A simple case is that of a dynamite containing nitroglycerine, 
sodium nitrate, wood-pulp, and basic magnesium carbonate or kie-
selguhr. The following process of analysis is recommended as 
giving satisfactory results. Weigh out ten grams on a pair of 
watch-glasses, place in a desiccator over sulphuric acid and 
leave for at least five days. The loss in weight is called moisture. 
Weigh about the same amount into a Gooch crucible and extract 
with pure ether. A drop of the ether is allowed to evaporate on 
a piece of tissue paper from time to time, and the extraction con­
tinued until the paper no longer tastes of nitroglycerine. Dry 
the residue in an air-bath at about 80" C. for two to three hours 


