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Disposal of Sewage by Treatment With Acid

Miles Process Is Worthy of Consideration for Cities Where Large Volume of
Strong Sewage Is Discharged—Causes No Local Nuisance—Paper Read Before
the Boston Society of Civil f:ngineers — Removes 99 Per Cent. of the Bacteria

By EDGAR 8. DORR?t and ROBERT SPURR WESTON!
Boston, Mass.

N the sewage disposal realm, several ideas str_uggle for
mastery: first, that of the economist, now many years
old, that the enormous loss of fats and fer.’cﬂlzer caused by
the discharge of human wastes into our rivers anfi oceans
should be prevented; second, that of the sanitarian, that
human excrement should not endanger human life; third,
that of the lover of beauty, that nuisance and unpleasant-
ness should be avoided; fourth, that of the engineer, that the
ends of health and beauty should be obt'ained efficiently and
economically; and fifth, that of the citizen,
not pay an excessive price for benefits received.

The enormous values of the products wasted with sew-
age have allured many engineers to attempt to recover
them, as the hundreds of descriptions of patents, processes
and plants, in the scientific literature of the past twenty-
five years, .testify. '

Quite recently Dr. Samuel Ridealf has estlrr}atedbthat,
from the camps in England, 40,000 Tbs. of fat rr}1ght408 or(%
covered daily, and from the rest of the population, : d" A
Ibs. daily. Dr. Rideal also states that thfa pressei an !‘let
sludge from the Dresden sewage contained 13. perI c(;n i
of fat, which -was extracted by othylene chloride. Gt as
been reported that during the war many oth-er A er;r}xlar;
cities' have used sewage as a source for fats; also Aai-
the city of Stockholm, Sweden, has dome thgb§1z3.me.f -
though these were war-time measures, the possl (; Olt}; o ef~
covering the 7,300 tons of fats and the 2';,(1) 4 O;lviaoe
fertilizer discharged annually with the Moon Island sewag:
is alluring as a peace-time practice. o

What has been_the result in normal times of the? m'all‘xﬁi
attempts to recover valuable products from sewage .nt B
Chinese and others have made use of human ex-crgrr;v v (i)n
fertilizer, and evidences of the practice are car%'leb sy, yf 5
the nostrils of travellers from the Tar East; bu ‘:: a
there are only two methods of disposal for water- orlne
wastes which have shown a real proﬁt' in ?raqhtce, naéni }?e,
farming with sewage irrigation in arl.d dlstrltc S, a:x o
acid process when applied to wool-scouring was esox;a : oBrad_
age consisting largely of wool-scouring waste, ? iy
ford, England. During the war the profits O

ford plant were very large.
Sludge Treatment

While so far the efforts to recover fat aﬁd. f'?)lf.‘lté:lfﬁar
from ordinary aqueous sewage have g prox(;e tg recover
Several mote-worthy attempts have been mal S subsiding
valuable by-products from the sludge fromdp al(;l “vanrig
basins. At Cassel, Germany, sludge SO produce

ed to boiling, acidified, filter-pressed, Qr;lec;, r?:igethe'rﬁze?gi?
then extracted from the dried mass .Wlt e hea.ted it
tracted grease was then distilled with super )

| tion, notwith-
This plant failed to pay the cost of (operatior,
B‘tandiggx‘a r::he aflact that the dried sludge cqntamed 18%. of

grease, and the wet sludge produced 10% © , :
fertilizer value of 32.5 cents per 100 1bs. In ;idé?ox;ntg ;;:
grease value. (The distilled grease sold for t . S g
tarry residue left behind in the still for 41 cents per Tan
dred pounds. The yield of the refined grease

of the crude.§)

i ton.
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ﬂRidenlesS 1916. Recovery of Fats and N}trogal ixom Hewess
ot Rosioion of Honsget o SV ik der Riclands
ann, ’
&us gdgopg:ﬁ:nu‘ggul::: ’l'!l.einingungnnlazbe de:erStadtu(g.asseL Mit, a.
Konig. Prufungsanstalt f. ‘Wasser, und Abwasser, L

that he should

£ cake, having a .

Experiments were conducted at the city of Frankfurt ||
to determine the feasibility of recovering the values con-
tained in sludge. They are of chief interest in connection
with this article in showing that the sludge when acidified
with sulphuric acid yielded three times as much grease as
the unacidified sludge. '

In Wolverhampton, England, a process has been adopt-
ed based upon experiments of Dr. J. Grossman, of Oldham,
England. The process was patented in 1908.* The sludge
is partially dehydrated by adding 0.3% by weight of sul-
phuric acid to the sludge precipitated in the subsiding
basins. After treatment with acid, the clear liquid is
drawn off from beneath the scum, leaving a concentrated
sludge, said to contain 75% moisture. This acidified and
concentrated sludge is distilled with superheated steam in
an externally fired, cylindrical still containing a hollow
agitator with perforated radial arms through which super-
heated steam is passed. The process is reported profitable.

In addition to the above, many attempts have been
made to utilize the sludge from chemical precipitation
plants, using lime and ferrous sulphate as precipitants, but
so far they have been unprofitable.

Biological Process.

In recent years engineers have turned very generally
to the biological process of sewerage purification, chiefly
to the method of disposal by bacteriological oxidation. In
doing so, they have planned their works to oxidize the
organic matter contained in sewage and to reduce the sludge
by digestion. The plan has been considered most success-
ful which produced most economically the highest degree
of oxidation, or, as often expressed, the highest degree of
nitrification, also the least and the least offensive sludge.
The plant which best embodies these ideas comprises an
Tmhoff tank and a bacterial filter bed.

With one exception, no by-products of any consider-
able value can be recovered to offset the cost of treatment
by oxidation. The one exception is the activated sludge
process. This is a combination of a physical and a
biological process, in which part of the organic matter is
destroyed and a very complete separation of the suspended
and liquid portions of the sewage is brought about. The
process has the further advantage of producing an effluent
of good appearance and low bacterial content, which can
be discharged into many bodies of water with impunity.
This feature and that of easy sludge separation have
stimulated engineers to recover the fat and fertilizer values
which exist in the bulky activated sludge. It is claimed by .
many that products of enough value can be recovered to
gain a small profit over and above the cost of handling the
sludge, but this value will not entirely offset the cost of the
whole process. However. it will probably outweigh the
cost of sludge disposal. - The whole process marks a notable
advance. Tt may be regarded as the climax of the biological
processes, and if the met cost, including the cost of aération
and recovery of valuable products, may be brought within
reasonable limits, the process may be applied in many cases
where the conditions are favorable. It is mot applicable
to sewages containing those manufacturing wastes which
retard bacteriological action.

The activated sludge process, and one other process to
be described shortly, have served to re-stimulate interest in
the possibility of recovering enough valuable products to
e I

|| Bechold, 1899. - Untersuchungen an dem Klarbeckenschlamm zu

Frankfurt a. M. Zeitschrift fur angewandte Chemie, 12, 849.
*English Pat., 16, 397, August 4, 1908.



