
 

 

http://researchspace.auckland.ac.nz
 

ResearchSpace@Auckland 
 

Copyright Statement 
 
The digital copy of this thesis is protected by the Copyright Act 1994 (New 
Zealand).  
 
This thesis may be consulted by you, provided you comply with the 
provisions of the Act and the following conditions of use: 
 

• Any use you make of these documents or images must be for 
research or private study purposes only, and you may not make 
them available to any other person. 

• Authors control the copyright of their thesis. You will recognise the 
author's right to be identified as the author of this thesis, and due 
acknowledgement will be made to the author where appropriate. 

• You will obtain the author's permission before publishing any 
material from their thesis. 

 
To request permissions please use the Feedback form on our webpage. 
http://researchspace.auckland.ac.nz/feedback
 

General copyright and disclaimer 
 
In addition to the above conditions, authors give their consent for the 
digital copy of their work to be used subject to the conditions specified on 
the Library Thesis Consent Form. 

http://researchspace.auckland.ac.nz/
http://researchspace.auckland.ac.nz/feedback








T h e  r,~.rorlr ?ins bee? c?'ivi c'cd m r ;  :'?;I.? ~ I - ~ T C C ~ ?  u??r:cr ~'!?cc Zlcac?in_ns : 

(1 )  . - T h e  . Ihr;n;-~t io:?  2.f .'vl ~ 9 7 ~ : -  .Tic.::ir.:c ,b;r .lr;lueous So lu t ion .  -- ~ ---..- -- .---.- ---.- -.- ----.--- 

The r.?t'c c ? : j ~ o ? ~ . > t i ~ ~ ?  n!' - : o : . r  concc-.~t-rn?z'o.7.s of 3; 
2 

.- ? 

f ,-- . ., 
9 . 7 j r ?ar ,-.zn::f t ' g ? c l ,  r~~??-:ylnr. n r.r?.:?:~cr o F Tc;rarie ter.?. The 

re,-u? 2.7 r,.crc c v r , r ~ . : . y ~ ? ~ *  c?.? r'r;-)r?gf ;:ir);? ?r?.ioci i':f ?r (Y = f.? L!;: /'?[7.~: 
c' 

conccn?:-~~':j3.rl). IT c ?  ? - '  : -  c .  L)e!m.sf t i o n  
r- 

i n t o  .ICY d sul:r:lons (71: ..: 3 )  YE.- ccr?trr~.!.?cc-? :>:r dif.?:1.?5on qroccsses  i n  

the  1 i o u i d  f i l n i  ;-isi.!e ~v-tr'cy ;,?ore ;;.l,'l,??lcc r q i ? r l i  t z ' o n . ~  (n;l .\ 4 )  She 

~ r o c p . ~ . ~  1:-75 ~ O V C . Y , ? , : ~ '  "1.' -:'* 7 r.?t? ,?:: r . . ; j _ i ~ ' :  -,!) cc!i.?r! I : ~ : ; L - ~  r 1 . y ~  t o  the 

f ? l t p ~ f a ~ ~  t!~r?,;.!ry,:! t.?r. r:;/,r '~~::qr ' , - , - :r  1 .?:..cn. O,-::r7> .?.;: 7 7 ~ .  arrplftz ( C  .?. 0 ) 
2 2 

[,.ere r'ounr' "io incr-rl..:!sc t-hr r a t e  oZ ii,"fu:;.fo:~ i r !  i-::r, l i q u i d  Szundary 

1 c?yer. S f 7 1  f s cr~nq-r-~?2l:~ excrtcc? a m r c  coi;?:~lc.:: ef:'ect on 1 i c u i d  

3hasc diYtl..;ion. V for .;C; de:m.siZl'or! fn4:n -~CUTOU..: ~ 0 1 u t i o n  under 
n .A 

calm cond i  :ion? ;?nrl a!; ij:! v;: !.t!cr vxnccf TC' fi) t - ! ~  o ~ ? ~ ~ Y ~ ; ? c T c  ctVc?S 

-1 cnlculated ;fo .!:r? ; ~ t r o v t  f?. 7 c:?.:: -+or! t ; 7~3 : . ,2  c::-1c7ri::?ci:i"s. E C u x  o f  

20 from sol  uk ion  r;ns exz.;tinc ;:' ot lor: 92 rri!.' u~?..: undcr  .!)0 t?~1~'r?i"!' 

condi 2201:s sinil ar  r o  t - i l c :  rlemsi t i o n  v7-2. 11 t :?ir-,h .?'(IF) concentrn- 

,? 
:tion..; f 17 ~ 3 l l l t f o . v  (;v 2 3  "?} ::;lc f ? 1'!.cr: "or :;O r!e.?or7tion f r o m  

,. 

so2 ut-l'on ::.-?re 6CT , . 0 .- : 0 , , "?.[: .T :Yo?- n,'.' :?,?.I i . ! ? . ~  '7. 3 ,  2.5,  3. C1 

," 7 res-,ecejvci y I r : r ?  conre?rrc!1crz- 3i i?.'?'.> I ) ; ! : ~ ? ? * Z ' : I C ~ I ~ - ?  re.71.1? t . ~  3Te 

d i s c u s s e d  r 7 i t l 1  ~ C Z ? ~ J C ~  t o  tic ,? t?:tos?hcr~ ,?: .;ar:c .37c! t o  .~cruk3in?  of 

flue g c 7 . r ~ ~ : .  o r  o r .  c r  ; zt 101:~ 3 vclllle,.; syner ; . ted 
? 

tha t :  .yc;! r:rnter r.~./i-,"h i t s  i7i?:! n'! ::0:17i '-:~1\ ;?I? C X C C . ? ~ ~ ! ? ~  .?crl~h.:iil?c* 



( 2 )  Thr? C'xir'stfor! of :::r.!n71ur Ginxi:-?c ir! . Iyll~our; S o l u t i o n  -+.  .----- - -- - ..-I_ .----.. ---I* --..-- - - ---.- ------.-.- 

Ti]? n.?::p ~f o?.-ic':?t;o:~ 51)  li?-" ,:.i. n f  .';O,, .';1).?:1Cio17.~; I.J'?S 

. . Uric'? t.71 :r:;crl :-;: :e . ! ;:c ;;;j.! f J i  Fc -5 r o r  oy:icl:-*t-ic~;: 0;' . ~ ( T Y )  in (10 x;) 

2, 5 hoct-s st- j?:,.'r . L ,  5 . 2  ant? 6 

o? F ? [ . I I I )  c?.v!:: ">:( ' .TI)  20 .1 .~  (71; ..: - ::) r - : ! x J p  : ! , : ( I I )  .5e,-!:7pc? ~0 a r c  a -  

an i n h i h i  t o r .  

I n  ."olutlon& oi- ~nnaonfu.- ... sul.~i?.>ifc i . ' c ( i l l )  k 7 a r  found t o  he 

to Che a2 kal i u.secf f o r  npr?tr-7.! it-o 2 0 . 7 ,  t / tc o?: i r ; n ; s j ~ , q  i..;-te (le jny zlucil 

. g r e a t e r  if #i?!;;:oni u : ~  !!!rrrko,-l c:e w.r: u.~cc.' rnt!lcr ?:?,?n .ror.'i n..:, j?y&-oxi$'. 

SO] v l ion , ;  of ai;i;::.?r.:!'u;:! ct7??orf r1c  ,?:?r? :;a:;li u.-; ;:i c:q--;$n:,.: fe ::';o:led a secol:cJ 

o r ~ ~ e z -  dc:?cncl~nce on .T;(I!~,; cc? i : c ~ ! ? ? : ~ s ~ ; ! o . 7  2 t ii.ir*:! 3:: v-72 UC.';. ~ h c  ~ c ( l 1 1 )  

c a t ~ l y s e d  o x i d a t i n n  r,.~?.$ -~cl.~tn:.- i n  ~!i:710rj~!~' 501 s t i 3 . ~ ~  ??an in 

r ~ ~ l ~ n l l c ? t ~ ~  ~oIut.i0z.~ C: 711 ( C. 



( 3 )  T:?e i l i ~ - ~ - '  u k f  o: n i  I ron  .fro.- -2crric Gxir'c &?nr! Pulverized - ---.---.- &-- -.---.---.------ 

7. 
1 .  <.1c.? .; 7.;: 
--A 

sclurcc o.f f ro ;?  2:: :io1.7 l :Pr-- :  .ol-e;?.?,' f r: ri..! ire :-? -)ic' ~ i ~ c r :  1111c:er o n l y  












