
Copyright is owned by the Author of the thesis.  Permission is given for 
a copy to be downloaded by an individual for the purpose of research and 
private study only.  The thesis may not be reproduced elsewhere without 
the permission of the Author. 
 



A theste preeented in partial tulfilm at 
of the requirements tor tho degree of 

Master of Teohnology in Bioteohnoloa 

At Maeaey Um.Yeraity 

Palmeraton North 
R•• Zealand 

1972 



SUMMARJ 

The anaeroblo contact proc•• o•er the yea hae been found 
etfeetlve tor the treatm•nt of meat work n te water . The proo•• 
ia • ad• po ible ~y separating the eludg• eolida , after whiob 

nec•••ar~ amounts of the oonc•ntrat•d •l~dse ue returnod to the 
digester . 6ludp roo1rculation prolong• eolid ntention ,1• e iD 
the clipster . Unfortu tel1 , ho••••r , eludge aoparatlon by 

gravitational aecliaentatlon :l al.moot iapoaaible beoauee the 
sluclge tende to riae with the contlnuoua ga eiq. fho,efore 
\roatment of the aludge nepeuion prior to ••diaentatton la 

neoeaeary tor ettectin solid eoparat1on, and •aouwa and aon\• 

ion do ••i t1oation are two o on method• u .. d tor aluda• aua• 
peneion pretreatmoat . 

ln tho proeen\ atucly , it wu fouu that the rate• of 
aeration ot 0. 15 to 1. 0 VVM (0 . 12 to 0 . 16 ou . tt . ot air per 
gallon of l'llix•d liquor per minute) were optical for aeration 

dega itioation. Th••• aeration rate• were not only fou.nd auff• 

ioient to eeparat• the gasoe from the aluds- aolida but alao to 
etop gu production dl.lring gravitational aedillentation. They 

aleo s••• '8tter plqalcal noocnalatioa, i • proYina th• aAld 

reduotion of ~ila4U"7 p ticl•• in tho effluent by UJ to 55 per 
oent . 

Ia aeration 4ega itication, th• air exert• toxic •ftecte on 
t~ aDafl"oblo t,eoteri , and tble toxicity ha• ctieoouragecl SA.DJ' 

people fl'OII ue1ng aeration uauitlcation tor the ntreatll• t 
ot alu • n•penaiOD fore H4laentatf.o . Th• reaulta h'OII 

thla •' y indicate t •1th he aeration••'-• of 0. 12 cu. tt . 
(,v pll.oa per alate) tor,, alma\M , t • nd110,t.0r& of th• 

«•111 sa• o uce4 ••• Dl.7 '"• The ••a-all reduoUo ot au 
•u , . , U.tr•• (p•• kl• MLS . 1r.g, C01> Loah4) per da7 to~ •""7 

10 a /litN of oqaen a aorbea (oal ula'-4 t..- nlpJdte cud.da• 

tton clak la • aiailu •7•1 ) • 

,ua,1oa •• ao, to d to •ff Ht the ooapoei U , 
which flN 6,-?0 ,.r • t .. tlwle aa4 ,,-,o pu •••t •• 

atfeo\e4 • paltel" of SU f a,t f 

urat-4, • laa u ok•n• 



ot on• hcnu- tor aer tlon at 0. 12 cu.ft . of air (per gallon p•r 
minute) over 1S ainutea . 

After 22.5 hove digea,1on of aerated alu4ge auepenaion, 
increaNa in effluent COD and volatile tatty ao1da Nre to~ . 

'l'h•r• ••• n inc:reue ln COD by ; . 6 ppm tor•• ry 10 eg/1.itn ot 
oxygen absorbed into th• aludp auaponaion. Total volatile ao14a 
1aoreaee4 by 15 per cent (tor the aparging of 0 . 12 cu. rt . of air 
per gallon per 1nute over 15 • inut••> • 

The ettecta of air or oxyg•n on the perfol"tllance of the 
anaerobic aludge oultW'e were tlitferent from tboee of the 
oh ioal inhibit.ors euoh a homiaoet1l of etaroh and chloral 
(Bae) and oarbon tetra.chloride (cc14) . Oxygen had a dir•ot aotS.011 

on the anaerobe• which ••r• probably killed or lnaotl•ated , depend• 

log upon the1.r aeuitivit7 to air. In oontrut, th• chemical 
illhlbitore (HSC CCl .. ) Mleotively inhibited methane bacteria. 
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I JU89PR9'1'J9! 

Anaerobto treat.eat le a proe••• wbieh baa l>e•n vud 
eateuiYely f•r ih• etabillaa\ion of a\nag bi lo oall7 degra4a~l• 

orpaie ••••• • at.rial•• Thia proo••• 1• o011110Dl7 •••4 tor 
eta,111u,1oa of raw ••••g• •1•4,. or the alu4ge produced from 
aer-eblc t,eata•n, pro•••••• Aaaerobie digeation baa ale been 
ao4ltle4 an4 applln to th.• treat.eat of eoae atrona 1n iaatrial 

•••'••• nch u • eat worke waat••• Oae auch proceN la •imilar 
to the acti••••• eludp prooeaa aa4 ia oOJmolll.7 mowa u the 
aaaeroblo ooa ot proo.-•• • 

Aa ••-•tal featue et Uut aueroble eoataot •r••• la \hat 
an apJ)l"eoiabl• uftllt of tu aluclp 1••• oell• ln \he etnueat 
i• conoentrat-4 an4 reoyoled ,o ,he hnd of the.,., .. where it 
1• mind with the laooaing •••t• waur. In \hie wa7, Kiraoh aa4 

Syk•• (2) reported, a high 1•••1 of ••11• i• retained in the 
•1•t•, and the hydra"1io r•t•ntion \iae oan l>e ahorte1uHI to the 

eoonoaical 1•"1 of apprcnd.mately '-12 Jloura. Thla -,at• 1• 
aiallar to uroblo aot1Yate4 alu4 .. JJl"Ot••• and hu been ottera 

referred to •• \be anaerobic ac\l ••'" al•da• proo••• • Tb• 

a,at• eaa i.. abon di•P"-tlo.U1 •• la rt.cu• 1. 

fh• applloa\loa of aaau-o'blo oon\ao\ pr•••• \o th• \Nat• 

••n\ ot 4lffereA\ t7pea of f.a4uatrlal •••tea b.u lHten nm• al'iaecl 

by Ur••ll ud liJk•• (2) u ahon ia 'laltle I. 

flle aaaerobi• ••••••• proeua It.a•--•• a\11ctiecl la-• detail 
b7 tile •••t.fa•lda, ia4••Vf• the tirn •1•47 wu WMlertak•n 3uat 
oa a pilot-Malt kale a, U&e ... • • llo....U I Co. plut• ltan., 
11D4er 111• Ul'fftioa of ••J• Ml• (J) la 1"'8.- fll• reMllta fl'OII 

'11• priaarJ ·-- ••n ,..... ...... - , ....... i.,. •• , Oil pllot-
aoal• - eoaU• .. 1tJ khnepta aa4 •---•rke•• (') <,> ( ). 

'Ille 4a\a ••tatut ~, hlleD (J> uoept..- •• al. (It)<,> 
(6) "" lalU appli .. '° Ill• ....... a · ,....u. ... , , • flall-

.. a1. be••••• uta tu ... t paolda1 nn•• •• ill• WUaoa aa4 
o•el ,iaata at Ultert Lea u4 Auti•• MiaMN\a4' Latu a 

ai• U.u pl.di-.. blail\ w INat \be ... , .. Ina lbe Agu aokla, 

C••• ia •••-•• llUaot.a. 

l 



MIXING ___ .f H4+C02 

SEDIMENTATION TANK 

INFLUENT (Q,S) MIXED LIQUOR EFFLUENT (Q,s) 

DIGESTER 

SLUDGE RETURN WASTE ORGANISMS 

l:::.M/l:::.T 

FIGURE 1. A SCHEMATIC DIAGRAM OF ANAEROBIC CONTACT PROCESS 
[After McCarty, P.L. (1 ).] 
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.o.n. 

De,entlon Prooeu Loa41q Per .. , 
·••t• Title !l•J· Raw Waa\e llh BOJ) 

(cla,•> (ag/1) 
, 

r•eYal ( , f\.4a,. 

Naiae e\areh ,., 1, ,.aao 0.110 88 
Whlake7 cllat. ,.a 92 1.s.000 0.2,0 '' Cot ton Id ert.ag 1., 86 1,600 0.01, 67 
Oitna 1.:, 92 4,6oo o.211t 87 
BNwery 2., - ,,,oo 0.121 96 
Starch-gluten ).8 '' 11+,000• 0.1w 80• 
Wlne 2.0 92 2:,,400• 0.1,0• .,. 
1 ... , 2.0 92 11,,00• ().372• ,,. 
MoluM8 ,.a 92 ,2,100• 0.51+6• ,,. 
Mea, paokia1 1., 92 2,000 0.1,0 ,,. 
••• , paokiaa o., 92 ,.,ao o.,,, 91• 
J'nlt oaaniq 0.18 a:, loo 0.18- ,0-10 o.,, 

• folatS.1• Hli4a lu\ea4 of .o.J). 

(AftDt Ureeh .a4 SJk••• (2).) 



!he Water Pollution lleeearoh Laborator7 in En.gland alM 

oarrte4 oul labo,ator, aad pilot-aule ia•••tl1atiou oa th• 
anaero-ic 4lgeation ot • eat•••'••• Thie reaul,H la the 
oonstnotion oft• anaerobic treataent pluta1 ••• la Northern 
Irelall4 aa4 the other lD DeYOll (?). 

The aajor o,.ratlag problem tor th1• type of plant le o1id 

••paratloa. <laeiag of the el.uda• aoliu cluing ••dillentati.011 
often oau••• poor ao114 eeparaUoa 4ue to eludse rieiag. 
DegulfioatlOA p!'lor to ae4illea\atlon baa been Nportecl to 

l•PI'••• elu41• ••p&J'a\lon. HoweYff, the ••aaaitiera • uat be 

taken oar• ot1 oce...S.oaal falluea of the degaalfl•r• eoald 
r•Alt ia the pro•••• waalliag-o11t. Thia prolll• i• quit• 
oritt•al hea•M the aoli4 ooa\eat will a.tfeet Ule Terell 

eftlolenoy of the proo•••• Accordiq \o De•••4 (?) the aue­
peade4 aoli4 in the "111-eoue plant• Npol'\ecl above ooal.4 u•er 
be aalntaiaN alto•• 10,000 ag/).. J>ullap• 4ue to this 4ifflculty 

no full Male aaaerobio contact proo••• haa b••n built •inee 
1962 (7). 

E••n though the pl'0"1•• t eoU.4 e•paratlon i • •o critical 

for thle tn• of••••• treatment, aot •~ch atu4y ha• beea done 
to eol•• the probl• • A renew of all the poaelblo ••thod• of 

eol14 aepvaU.oa ••re report.4 b7 Steffen an4 Betker (8). TheJ 

inelu4ea ••••• 4eaaaltleation, 4epeifloation b7 auatioa, aa4 

air tlotatloa. V•••• 4epalfloatioa hu beea .uoeaatull7 
applied to "-• operaU.on of th• tul.1-eeale plan\ at All>ert L••• 
while aeration le un4 at Auatln la place ot ••••• 4•c••1floation. 
For air notation, , • applioatin •• the 11111-Nale plut Ila• 

aot HD nportd. 

Aaoq all ,b.e peaetltl• aetho4•• teft•• an4 hdker (8) 
ooao>.u4e4 tllat nou• 4epdlleatloa i• tile • oat ffO •lcal aa4 

pno,leal aetho4 of pNOoiq paYiQ •• uatioa •f the anaenbie 
.. u ••• fnll '11• ....-1• potat I ri••· ...... ••1utfteatt•• 
f.a aot ta...,.bl• u4 eo ura,toa upaitleaUoa l• ta-.ove4 la 

ltn l•alaa4 (9) • It bu Mft atoptd w aolft ..U4• aepal"a,ioa 
pn'1•• of ..,_ auen,te igeater at tile M Nft Neal ackad .. 
plut at lloeren, n zealu4. leei4•• tile ooa\, ,u perte.Nu .. 
t.a •uil7 u~let to ftrialiaU la fl. .. aa4 ._ olloaot•• •f 
., ... u •• 

3 



Un4er aa117 eiro'Wlatanoe• untio 4e1uifioa,toa ehoul.4 be 
oouidel'ff ••an •tllut• to ftou• 4egaalfioation. Bo••••r 
at preaeat, ••r1 little lntonatloa couernlnc it• aeoha 1• aa4 

c1 .. 1p la aYailal>l•• l, 1• eaat.4er-4 h•r• that the •"147 oa 

aeratloa 4epaltt.oatloa l• wor\hwbil• to lapro•• anaerobic contact 
pnc••• teohnolog,. 

Th• obj•ot• or tld.a atv.cty are th•r•f~•• 

(l) To obaene th• noonlatioa oharaoteriatio• in •h• aeration 

baai la tena of na,.a4M aol.14.e r•o•al, relating th•" 

to rat•• aad ti••• of. ••ratln. 

(2) fo oltaerft, ant ••aluate, pa tonatloA oharao\erieUoe1 

tb• ratte of a•• fonattoa an4 the 1u ••J>O•itio•• 

(') To eftl.ute the pr ••• perfonanee ill ~Na of oll•laal 

--,pa 4 .... 4 r-«• tion, an4 pl"041l tlo11 of total •olatile 
aoi4a, •• well u ladindual Tolatlle ta\t7 aclu 
,roc1 •• ,, ••• 

,. 




