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The question ofisetwage purificaLion bas
now reached a stage at wvhicli aid ideas
are being rapidiy replaced by new, bascd
upon the adi..inc.s tý,Ià.h hale retently
been made in the direction of trealment
by natural agencies, concentrated and
contrùiled by art. It must flot be consid-
ered tint the authors, in attempting ta
formulate-the present position, desire it ta
be thaught that they are able ta set forth
the whole ai the factors wvhich are brought
into play in the course af the de5trucîton
of waste n.atter ; thetr abject ts ratlier tc'
show the braad principles wbich have
been established as the resuit af noa littie
practice. That, speaking generally, ail
sewage operatians ai a successfüi charac-
ter must be carried out in accordance wvtth
these principles, the authors'are convtnced;
they are, however, fully aware that a large
numnber of questions reînatn ta be soived,
before knowliedge an the subject can be
in any sense camplete. Il is by iollowing
the general Uines laid down, and by avoid-
ing those which by many have been
hitherto considered as essential, that the
complete solution af the prabieni may be
found.

Before dealing with the manner in
ivhich purification is ta be effccted, il wvill
be advisable ta consider what it is that
bas ta be donc. Sewage is a mixture ai
a niost varying and:camplex character, af
animal and vegetable derived substances,
in different stages af decompositian ; and
contains aiso in many cases, besides
ordinary minerai saits, considerable quart-
tities af trade refuse matiers af bath or-
ganic and minetal nature. The.arganic
matters derived from excreîa, are, insoltuble
remnants af food and soluble aibuminous
rnatters, fatty acids, bile decompostton
products, colouring matters, fat, sugar,
excretin, etc., and substances derived from
the destruction ai the constituents of urine,
including urea, whîch as the princtpal
prod.ict ai the mietamorpha6îs in the bndy
of niragcnised food. Since a heaithy
man secretes from .3c ta 4o grammes ai
urca per diemn, ibis substance may be
taken as an examiple tu show wvhat work;
has ta be effected in completeiy oxidising
nitrogenaus animal inatter.; antd mare
especialiy as urea bas tong been knowvn
ta be capable ai rapid aiteration and de-
composition under 'hc influence o~f a fer-
ment resembling yeasr, or thase derivcd
froni putrefving animal maiters, like albti-
min. Urea (CH.N2O) is first changed
under these circtmstanccs by the addition
ai the elements ai water ta carbonic acid
(CO,) and ammania (N Hà). In order ta
compiete the oxidation the arnmonia bas
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to be converted inta nitric actd. Tihis, as
is well knowni, is effected by the action ai
a miicro-arganism, or ai a sertes af such,
and il is thus establishcd that a typical
excretory substance can bce ntire!y
destroyed by the aid af fernientative or
allied action af minute ctganisms without
any adventitiotis assistance. Thrnt noti-
nitroa>enisecl substances, such as starcis,
can, by the liue action afiiiicra-.otnsmis.
be gradually oxidised and finally converted
into carbonic acid and water is, ni course,
a niatter ai comtnon knowiedge. The
ptoblem therefore resolves ttseli iat the
question of how this natural mcîhod ai
axidatton inay be best conirolled and
expedited.

In ail methods af sewvage purification
svhich have been previously employed, the
final axidation bas been effectedl by the
agencies that have been alluded ta, ai-
thaugh this bas failed ta be generally
recognised. The best and most natural
systeni hitherto tried-namely, the appli-
cation ai sewage ta land-depends for its
success entirely upon the fostering and
inci case of micro- arganisms. But tht use
oficrude sewage upon land ieads ta greait
difficulties, and mn consequence previaus
chemical precipitation bas been resorted
ta. It bas nat been seen that the samie
agencies which destroy tlie dissolved im-
puirities cauld, if given the necessary con-
ditions, equally dent îvith those in suspen
stan. Hence came aIl the numeraus
chemical schemes, svith their inevitable
accampaniment, sludge. With the clear
effluent il was pasbible ta deal, although
the process being dependent se much
upon local conditions and climatic in-
fluences, was always uncertain, but the
sludge aiways remaîned, the bete noir ai
ail those concernied in sewage disposai.
In the recognition ai the fact that ail pro-
cesses af sewage purification must be
made subservient ta the requirements ai
the variaus micra-arganisms, lies the
wvhole secret ai s'access. Ail sterilising
or antiseptic: agents must be strictly ex-
cluded ; a condition ai neutrality or siight
aikalinity mnust be maintained ; axygen,
anyhow in thé final stages, must be freely
supplied ; the îetnperature must be kept
above the treezing point ai wvater ; and
the amaunit .,ifood must be praportioned
ta the pawers af the arganisîns.

In the process ai compieteiy oxidmsing
effete enatters, Iwo stages rnay be. recag-
nised in which distinct classes of oré,anisms
play their respê7étive -parts. The actual

identification ai these organisnis tnay be
let far future discussion, il bing sufficient
for the present purpose ta divide them
inta those that are able ta break down
and liquefy soid argantc matter, and
those that deal with it whcn in solution.
It is not pretencicd that a c!ear line ei
denmarcation cani bcecst-,blilhcd, alaugh
belween ilie extremes ai eitheî class thcte
are very distinct and clearly deined iîînc-
tional différences. The is.etoe
class may again be divîded inta two-
viz., those that do their work in the pres-
ence ai air, and those itat thrie in its
absence. Bath ofthese are aIva-ys present
;n ordinary sewage, and the predomin.tnce
of one or the othertis entirely in thme hands
ai the sewige operator. If, as at Suttan,
the first be employed, care is taken thiat
oxygen shali have fite access te evviy
part of the culture mnediumn ; the beds are
irequentiy entirely emptied ta admit dte
air ta every crevice ; and the most suc-
ccssful work, hitherto, bas been by %vork-
ing and resting intermttently. When,
however, the anacrobians are enîplayed,
air is rigidly excluded ; a fermentative
action ai a putrefactive characier is en-
couraged, and the process is recessaTily
continuous. This is the method svhich
bas been adopted svith such satsiactory
resuits at Exeter. mint the relative merits
ai these t wo sysienis, .urobian and anoero-
bian, the authors do not propose ta en-
quire ; bath are bascd upan scientific:
principies, bath have been highly satis-
factory in practice, and bath rernove, once
and for ail, the troubles ofisludge disposal.
The liquid organic mnatters are then sub-
jected ta the influence of inicro-organisets
which effect final oxidattan, and thtis part
ai the process is flic saine svhether the
original breaking dowvn ai the solids be
effected by oerobic or anoerobic means.
Whether bath ptocesses can be success-
fully carried oui in one operation remains
ta be shown ; it is, haivever, probable
that difficulties may be fournd, oming ta
the somewhat différent conditions obtain-
ing. As far as the results of working on
these principles are concerned, the authors
can confidently state, af their own prac-
tical knowiedge, that firstly, noa previaus
chemnical trentment is required ; secondly,
no siudge is produced, thereby removing
the chief difficulty hitherto met with ; and
ihirdly, the quality ai the final effluert cani
be contrled, admitting as it does, of be-
ing braugbhtta any required degreeoipurty.

<To be Continucd.>
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