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G,~t~ .. ! ... 
A. )::(:~{SUMMARY 

~)_::..· ;~---

.... · J.L. · ~'"' ~·- - . ,.., ,... · .,..., . r ·: <& ~· f '"'··· " · ~· • ~-: < . . ...- .u J.C D·~i1c~L ltv l-l ..- . .. . v _,,,1 ..... " . \..C:l , ( •• " 
· 1/ .... The occurrence, l.n pipell.nes carrying freshwater, of 
r ~;~ ... --~l~{ -. :1 .. c:: o b~ o ]. o tr2. of:.l c: ::or.} t rL a ~ :. ·· :1 o C·i j. •'J ':'J(~ ~ ~l·t r:. ·;: ·:..t..-:: e . r:t .. ~ c,..,. ~~~ ,j - ·· 

a.: aeposi t containing 20-40% manganese, has been J.nvestl.-
~ .... r .l·o " ··· l:' ,...-~- ~ -:-> q, J .._.·i-:;1'} ';"'1 · l c ;) ·. r . ~· ~ -~ :-.;rc-.. 'i•.! :.; ·. nr. rn- · n f7 ""n~ G ?. 
• · L· , . .. ". c~ l- ..-.C: .. .. . '·- . .. ... :-. t !._ · . "' - · .. • 

'g·atea·· in Tasmania . Heavy aeposi ts form rapialy in pipe-
,.., ( 'i . .. I ~ ,., "' ; ('. • . ,. '1 "j .!J • • .. • .: • ~ ('l "' r.• • ":' 

( ·-·,;Q t;; )'~C 'J. fl .· mq &J :~ i"! tA. '.. ! ~(; ' . ..Cd.~.J .... . <'lt ' ' · . .c • • a ll .. t " I 

lines carrying Lake King William water while those carrying 
r··~rb£ e.trl A :; (.:) ; 1 1.-, ~ t '[· ' t' U 't, ·· · ·1 .i.,C ·.._. ~ ·l, ':"r ~ ; ~ ·:1 t- C, ~ f · ' f. i :'\ / 1:>£, ' ~ ... .... \ .. ~ 'iSi\ 

Great Lake 'wat e r remain free from aeposits over long 
~ ~· b < .,. , ,_,, · · l) ·'r t-· : ·.l~ .• ~. ;: ·." . · ,·.r. r.·, ' .. · .-. ·:. ·,•'(.J . • :. ·.•, 1.-. •. ( .~. ~ l.l· C: ·. . , i. ~ t" l •~:. 1"1 ~1 -._J .._) ') L L v' ;. ·~ 1. . . ' '- • , . ' ' • J -

periods~ - ·~ - · · - - -- - · .. . --· -
. .:; ·' •'(' '- ..... ~~ .. ·· · ~ :: .. : . . :. t t1~ \~ 1 t.:' Ci ~~ '.' ~ ~ L t -:~ ·: }·. v ; · ~ ... ; ~ . · ·• .. t' ~ • 

An apparatus was designea for stuaying the problem 
~ ~- ~ ···~ '" .... ,. ,_, · . ... , . • ' .J ? ( \ ·' ; ·-'~: . • I l : : ·:· ~ . ..... ·.~. ·P ; , ! '~ :. - ~ .. . ~,--

6n ' a laboratory scale ana it was provea experimentally 
u '7 .: •;.. • -. ' 

. ' . ~. . ·. ~ . . :.: ~ . .. - ~ n '.: ' : . "' , ~ : ·' ~ :~ ·.{: ":' ,.J 

that the manganese aeposits ar e initiated by microorganisms • 
• • , . <;... • l .. . ~ . ·. ;. i : . . :. ... , .. . ·. . ~ , "' -~ 

The .lack of aeposits in pipelines carrying Great Lake 
. . . . , • • • .. • " . , . ' ~ • . . . : I • . .. ' • • . • 

~ater results from lack of available manganese in the 
.. .. . .. 
~tater, since .. addition of soluble manganese causes a 

deposit to form. 
. •' 

Lake Ki ng Wi lliam was shown to be uns t r atifiea and 

oxygen-saturated throughout the year so that solution of 

manganese by anaerobic processes in the hypolimnion is 

not likel y in this lake. It was suggested that the 

soluble manganese in Lake Ki ng Wi lliam originates from 

solution in the catchment area, probably by formation of 

manganese chelates with the humic waters seeping from the 

Gymnoschoenus plains which surround this l ake . Lack of 

this vegetation type around Great Lake, or l ack of the 

soil type which s upports it, possibly explains the lack 
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t{f"~ -sJ61 ubl:'er; m·anga:ne se i <f.ln ~tha:tl '\Vater: 
.. ·~ 

rb'acteria ar·e·D o'fOftoUsig.i'tif"icance =< iD'-'i;3i?6'du'c1rlgi riiangafi@se~ ~~ 

a ep·osittsl :i'n Tasman'ia •. •f"The· rox\i..'dati on0.anlJ1 'Oeposi!t'ionl. of' 

manganest:n is ~ at~tr.i outed? to · a..~ :stalked ,"!. bua·ain(i: ba:cteir'-ihm 

bf ... the r genus :t~:ghomicrobillm·~ ·~ This organ!stn~ was sliown to 

beD:w:bdeily dis triibuted · iii 'Tasmania· and : als'o·: to: be··· responsible 

for mangan~se aeposits ·in pipelines ~ in· Queensland~ (The 

organism has been isolated in pure culture and found to 

be v~~y P+~omqrphic~ · It exhibits a r ange of variation 

spanning two described genera (Hyphomicrobium and 
. . . - . . . 

Pedomicrobium) and it is suggest.ed that the latter genus 

is invalid. In its ultrastructure, the organism resembles 

other investigated strains of ~Rhomierobium but it may 

differ in possessing many flagella-like or fimbrae-lilce 

appendages . The possible significance of these as organs 

of attachment is considered. The attachment of cells to 

the pipe surface is considered in t erms of el ectrostatic 

attraction and production of holdfast mat erial. Electro-

phoretic studies indicate that the ~£homicrobiurn cells 

are negativel y charged so that attachment b y direct 

electrostatic attraction is unlikely. 

A pipeline is considered in t erms of a continuous 
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s'urface .and r:.in- oxidizing··manga·nese. It is li.ke}y tl)~-t 1 . 

the ; .~curious rmorphology and . mod:e of re.production of ·t :. · 

hyphomtcrobi:a ··accounts for their .efficiency in··producing;. 

Ol' !7•coexi·stirig .with~ 'the manganese• - O~ides they P~·Oduce. 

: . 

B. . · HISTORI'CAL 'REVIEW 

1. The hi~to~ of the problem of manganese in the 
.. -

water suppll industry 

The year 1906 seems to be the time at which the 

presence of manganese in potable waters became widely 

recognised as a serious problem for water engineers. In 

that year, flooding of the Oder River Valley caused the 

manganese content of the Breslau water supply to rise to 

228 mg/1, and the water became unusable. The Breslau 

experience was by no means the first but it was of such 

proportions as to focus world attention on the presence 

of manganese in waters {Zapf'fe, 1933). 

Although manganese was discovered as an element in 
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