
M e t h o d  of C h e m i c a l l y  T e s t i n g  Boi le r  W a t e r  
for  C o r r o s i v e n e s s

Wiih the Apparatus used and supplied by Babcock £j Wilcox, Ltd.

(K indly presented to th e  In stitu te  by the Firm .)

T h e  first tiling  in  testing, as is well known, is to see th a t the 
colour of the sediment of the water, as shown in the gauge glass, 
is neither black nor red. The only colour admissible is slightly  
d irty  grey or straw colour. So long as the sedim ent of the 
water is red or black, corrosion is going on, and i t  m ust im 
m ediately be neutralized by the in telligen t use of lime or soda, 
and frequently  scumming or blowing off, the make-up being 
provided by evaporators.

The ordinary salinom eter is an instrum ent for determ ining 
the to tal quantity  of solid m atter in the boiler water. The 
apparatus here described gives a convenient and correct method 
of ascertaining the exact num ber of grains of chlorine in  the 
w ater tested. I t  consists of one graduated bottle, one bottle of 
silver solution containing 4-738 grains of silver n itra te  to 1,000 
grains of distilled water, and one bottle of chromate indicator, 
which is a 1 0  per cent, solution of pure neutral potassium  
chromate.

I t  m ust be clearly understood, however, th a t th is apparatus 
m erely determines the am ount of chlorine which the boiler 
w ater contains per gallon. The solid m atter per gallon corre
sponding to the chlorine is given in the table on page 72.

T o  M a k e  T e s t .— F ill the graduated bottle to the zero m ark 
with the water to be te s te d ; add one drop of the chromate in 
dicator and shake the b o ttle ; then slowly add the silver solu
tio n ; keep shaking the bottle. On nearing the full am ount 
of silver solution required, the water will tu rn  red for a 
moment, and then back to yellow .again when shaken. The 
moment it tu rns red and remains red, stop adding the silver. 
The reading on the graduated  bottle a t the level of the liquid  
will then show the am ount of chlorine in  grains per gallon. 
F or example, if a perm anent red colour is shown when the level 
is midway between 150 and 200, there are 175 grains of chlorine per gallon.
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TESTING BOILER WATER. 71
The principle of the process depends upon the fact th a t if 

some of' th is silver solution be dropped into w ater containing 
a chloride, a curdy white precipitate of chloride of silver will 
be formed. I f  there is also present in the w ater enough potas
sium  chromate to give a yellow colour, the white precipitate 
will continue to form as before, owing to the silver having a 
greater affinity for chlorine th an  for the chromic acid in  the 
chrom ate. B ut, a t the moment when all the chlorine in  the 
sample has been converted, the silver will attack  the yellow 
potassium chrom ate, and chrom ate of silver will be formed, 
which is red in  colour. The am ount of chlorine present is, 
therefore, shown by the am ount of silver solution required  to 
convert i t  all to silver chloride, and the exact point when the 
chloride precipitate ceases to form is shown when the chrom ate 
indicator tu rns from  yellow to red.

I t  is not necessary to add the silver solution u n til the colour 
becomes very red, as the delicacy of the reaction would be de
stroyed ; b u t the change from  yellow to yellowish red m ust be 
d istinct, and m ust not change on shaking. The sample of 
w ater to be tested should be neutral, as free acids dissolve the  
silver chromate. I f  it should be acid, neutralize by adding  
sodium carbonate. S light a lkalin ity  does not in terfere w ith  
the reaction, bu t should the sample be very alkaline, it  m ay be 
neutralized by n itric  acid.

Should it  happen th a t the colour does not change w ith in  the  
lim its of the graduations, the sample m ay be tested by d ilu tin g  
w ith distilled w ater. For exam ple, add three parts of distilled 
w ater to one p art of the sample. I f , then, on testing  the m ix
ture, the colour changes at 200, the num ber of grains per gallon 
in  the original sample will be four tim es th is reading, or 800 
grains.

The chlorine should be kept down to the least possible 
amount— say below 100 grains per gallon— as the nearer the  
boiler water is to fresh water the safer the boilers will be against 
corrosion.

A testing  outfit consisting of the graduated  bottle and th e  
solutions referred to, neatly  packed in a padded box, is supplied 
by Babcock & W ilcox, L im ited, w ith all boiler in sta lla tions 
intended for sea service.
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T A B L E  show ing the am ount in pounds of lime or soda required  to counteract 

the corrosive effect which various adm ixtures of sea w ater would have in 
500 gallons (5,000 lbs ) of boiler w ater.

Lime in lbs.for every 500 gallons boiler water.
Chlorine Tests in grains per gallon,

Soda Crystals in lbs. for every 500 gallons boiler water.

Lime in lbs. for every 500 gallons boiler water.
Chlorine Tests in grains per gallon.

Soda Crystals in lbs. forevery 500 gallons boiler wrater.

18'48 1,400 104-16 9-24 700 52-08
17'82 1,350 100-44 8-58 650 48-36
17'16 1,300 96 72 7-92 600 44 64
16-50 1,250 93-00 7-26 550 40-92
15-84 1,200 89-28 6-60 500 37'20
15-18 1,150 85-56 5-94 450 33-48
14-52 1,100 81-84 5-28 400 29.76
13-86 1,050 78-12 4-62 350 26-04
13-20 1,000 74-40 3-96 300 22-32

12-55 950 70-68 3-30 250 18-60
11-88 900 66-96 2-64 200 14-88
11-22 850 63-24 1-98 150 11-16
10-56 800 59-52 1-32 100 7'44
9-90 750 55-80 •66 50 3-72

A boiler containing 500 gallons of water of which one-fifth 
is sea water and four-fifths fresh water (and the chlorine test of 
which indicates about 266 grs. per gallon), would, according 
to the above table, require little  more than  3-3 lbs. of lim e, or
18-6 lbs. of soda, in  order to make it  neutral, and therefore non- 
corrosive. (The exact figures would be : lime 3-5 lbs., soda
19-6 lbs.) W hereas, a boiler containing 500 gallons of water 
taken direct from the sea, would require 17-5 lbs. of lime or 98 
lbs. of soda, in order to b ring  about the same result.

I t  is considered, therefore, th a t while the am ounts of lime 
or soda in  the first case are well w ithin  practical lim its, and 
m ay be used in the boiler w ith advantage, those given for pure 
sea water m ight cause serious troub le .' The am ount of scale 
th a t would be deposited by the use of 17-5 lbs. of lim e, would, 
in  itself, be a sufficient objection, and the trouble th a t m igh t 
arise from the introduction of 98 lbs. of soda into a boiler con
ta in ing  only 500 gallons of water, is well known to every 
engineer.

I t  m ust be clearly understood, therefore, th a t the table is 
given merely for the engineer’s inform ation. I t  should not 
be taken as an instruction to be im plicitly  followed for the 
am ount of soda or lime to be used w ith various densities of 
sea water. This the engineer can only estim ate him self by 
carefully  recording the amounts of soda or lime he is p u ttin g  in  
from  tim e to tim e and the am ount of make-up feed th a t is 
being introduced into the boiler, and by carefully  following 
ou t the instructions given in the article entitled  “ Notes on 
Corrosion.”


