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water purification by excess lime. these small reservoirs, the duration of contact was 
nominally between four and five days, but actually it was 
found,that some of the water was delivered to consumers 
within twenty-four hours.

The amount of lime added on the recommendation of 
Dr. Houston was equivalent to three parts of CaO per 
100,000 parts, or 3 lb. per 10,000 gallons. The treatment 
was begun on P'ebruary 26th, 1913, at 7 a.m. and finished 
on March 19th following at io.30,p.m. The bacterial con­
dition of the water as delivered from the Mannofield ser­
vice reservoirs before, during, and after the treatment is 
set out in the following table :—

Date.
January 10th 
February 17th 
February 19th 
February 21st 
February 24th

Treatment commenced February 26th, 7 a.m. 
February 26th 
February 27th 
February 28th
March 1st to,March 18th (inclusive) Not in 100 c.c. 
March 19th

DR. A. C. HOUSTON, the Director of Water Ex­
amination to the Metropolitan Water Board of 
London, Eng., issued recently his ,eleventh report

1^. , on research work, in which he deals further with 
s mvestigations into the /purification of raw water by 

jne ^xcess lime method. In his eighth report, reviewed 
. hese columns in 1912, some results were given that 

n°ed to demonstrate the utility of this purification pro- 
c S’. but his recent ^findings, under more nearly service 
t étions, indicate its effectiveness to a decidedly in­
vesting extent. The “Engineer” of London publishes 
, e ollowing review of Dr. Houston’s most recent work, 
Voflnning with a, brief explanation of the principles in- 

in the experiments.
tvi- . e hardness of water, as is well recognized, is of 
dli° hinds, “temporary” and “permanent.” It is chiefly 
[■ C to bicarbonate of lime (temporary) .and sulphate of 
is H .^P€rman€nt). When water is boiled carbonic acid 
linC ri.Ven °ffi the comparatively insoluble carbonate of 

*S- Precipitated, and the temporary hardness of the 
to Cr *S rem<>ved. In like manner, when lime is added 

it combines with the free and semi-combined 
tak)0n'C ac*^ and thus/effects the same results. W hat 
Bic Place is represented in the following equation :— 
CLn5nate °f lime Quicklime Carbonate of lime Water

L°’> H2CO, + CaO = 2 CaCO, 4- LUO
If only the exact quantity' of lime be added to bring 

this reaction the Water remains non-bactericidal in 
rr>anaCter’ tb°llgh ,it has lost its temporary hardness and 
rerri •' °f its impurities may also have been mechanically 

°'ed during the precipitation of the relatively-insoluble 
-°nat€ of li

add ’ °n the other hand, more than enough lime be 
thçe *be water is rendered caustically alkaline owing to 
Suc,Pres®nce ,of an excess of calcium hydrate Ca(OH)-. 
carb a ^9u'd is actively bactericidal. In the absence of 
C0nt°nat'Ori ^rom the air, and allowing for several days’ 
Srr>aUCt’ t^le excess °f lime—CaO—required is exceedingly 
gal,o^ss than one part per,100,000, or 1 lb. per 10,000 
th0s ns‘ With soft waters the process is cheap, but with 
is Possessing a high degree of temporary hardness it 
ster;j?°°cl deal more expensive, as such waters cannot be 
aifiOiIZeC* ur,til the lime has combined with the large 
6eceslnl: bicarbonates, present in them. Moreover, it is
than *n such cases to,have a greater excess of lime 
Vçry 18 actually required for sterilization purposes, as a 
<,.^11 increase in,the amount of temporary hardness 
sW:v at once rob the water of the excess of lime on which 

Ration,depends.
by ‘lv'n8" satisfied himself that water could be sterilized 
H0llstC hme method under laboratory conditions, Dr. 
v°lutn°n t^len went on to try the process on much larger 
Périmé water than were employed in his original ex- 
fiirççji nts- Before describing what he himself did in this 
*argç l0n’ Dr- Houston explains the results obtained on a 
''’ate-s< ale with .Aberdeen water. It appears that the

Typical B. coli found in 
50 c.c.

5 c.c.
5 c.c.

10 c.c.
.. 100 c.c.

10 c.c.
10 c.c.
50 c.c.

50 not in 100 c.c.
Treatment stopped March 19th, 10.30 p.m.

Not in 100 c.c. 
Not in too c.c.

March 20th
March 21st 
March 22nd 
March 23rd 
March .24th 
March 25th

5 c.c. 
1 c.c.aho

char 1 c.c. 
10 c.c.

carb It will be observed that both before and after the 
treatment the water contained B. coli in 100, 50, 10, 5, 
or even 1 c.c., but that during the treatment the bacillus
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Fig. 1.—Diagram of Sunbury Experimental Plant for 
Treatment of Thames Water.

was practically .always absent from 100 c.c. of water, 
which, as Dr. Houston says, is a remarkably good result.

It was calculated that of the total amount of lime— 
3 parts per 100,000—added to the water, the consumer 
received 72 per cent., or 2.17 parts, as caustic alkali, and 
15 per cent., or 0.45 parts, as carbonate of lime, the re­
maining 13 per .cent.—0.39 part—of carbonate of lime 
having settled in the reservoirs. I he presence of the car­
bonate of lime in suspension was, it is pointed out, of no 
importance from a health point of view, though it 
parted a slight,milkiness to the water, and had the treat­
ment been continued might have resulted in the deposition 
of a gradually increasing coating in the pipes, 
or not the caustic alkalinity would be injurious to health 
is another matter, and is open, as Dr. Houston remarks, 
to argument, though he himself does not think it would 
do any harm. He adds that the lime water of the British 
Pharmacopoeia contains about half a grain of caustic 
alkalinity to the fluid ounce. The treated Aberdeen water

V

sUppi ased in that city is very soft and that the total 
Stracter|IS a*3°ut million gallons per day. It is ab- 
'bq^ . bom the River Dee at Cairnton and first passes 
r^Sçrv • an aqueduct one mile Jong into Invercannie 
a'aflg C?lr’ which contains 9 million gallons. The lime was 
Vter I-nt<> milk of lime and continuously added to the 
atter B*St Before it entered the reservoir. From the 

e Water is conveyed by an aqueduct 18% miles 
bflti jg service reservoirs at Mannofield, which con- 
f|r -'Uion gallons, and also to three small reservoirs 

P ying the higher parts of the town. Excluding

lm-
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