
T 

e t to th it 

n rt1 l fulfill t r l" n 0 

of t 0 C • 1ty of ~f lo . 

4' 

by 

e c. e·n 

r pre t 1 ction of r . • • 

m LOC WOOD MEMO l.hL Llb 

n 

h 

l , 

s~L­
Jhe-~is 
G4 
11:2, 
R45 

r 

d r 

Y, 7. 

1 



I i h to %p e 

11 1 in tt nt1 

pr on oft i e 1 . 

p c1 t1on to r ... i l 

n 1 nc r1n the p -



3 

of 

z ~ t 



ct1on l 

ec i on I I 

e 
ev1 

Tb e f Oontent . 

et . 

p ri t l r h in rJ 

• 

... 
• 

4 . 

5. 

s. 
7 . 

1 n III 

X r 

l . 

• 
• 

o • 
• 

? . 
• 

• ed. . 1 11 0 t Q 

1 t 

C io n n 1 

.f, 

l 1n . 

• 4 

39 

4 
t l n -

5 
5 

• 

2 

t 
71 
? 

ion 

81 
e in . 

1 



/ 5 

e 1 



1 in e ti tio 1 n t ·:1 1 n o tudy n 
the ,.i 

011 

r .or d 

o th & in 

,r le tr· tific• t1on in 

l n n h zo ttern o ation fi 

1 off (1) .. It not tl e 

1 n to for ne . ca b1nat1on <r lt 

hlch i b re l 1n 

ne o -bin tion 

io 1c rec1p1ta in lb ~h o e 

1ne1d ntly int e c re f 

t e or , . to t ·' SU wer o to for. 

thl t~ t11·10 tio thi fo ·ton o n de 11 

nd under rt on 0 ' h- ve ore com let 

led d und r n in oft ccurren e·. 

b 0 ri u ion to :rd t i since Lies 

:f1 t t 1 occurre o ( 2 ) re ton roue 

t e h r • i v rin to ooou t 

for t p no non r ~1 0 u ero 1n f ct their 

n .ber nd v ri y 1nd1c th no o of tbe 1 

0 0 n V ry r eot . lo. it n h t i 

not . n to ecoun, f r • 

k y n tbe . C O?' 0 Co 1 

ri i ,_ 00 ticn ,>~ ~1 e. fl e er n 1 re Xu UC-

tio d lueldat1 ;r cture ho .1.d 

~0 l n i "8 0 co: b ne frultf l f1el 
• 

or pl ~d c llo1d e .. ,ey . " 

• ~ 29 , 8 • l 
) b 1 c t onen 1 a. 

6 



7 

ll e<n y lo 0 C or 

If 1 ion C n r C or r 4 

i o r d to t n h n 

drop of il er t er e ill re ult 

r i 1 olu 1.o 

f t th e. -

ti n i 0 nt 1 nc n ric 

t drop of V n 1 1 

t hie. h t t e 

iv th 1 s n r 

0 h n e o 1 0 n • 



8 

h 11 1 n 1 p t io t ., t " 10 

t 11 0 i 1 t n 1 h I .... r d . 

b t 0 t r r o nd C r r: r,, 

1 C i e CCU 1 d do of lv r 

r • e r n tr 1 re t. n ot 

d. 11 r • 

ie {l) i n .. i ion in l 

1 t ld ( ) 1 Ol1 in 

r t on t r 0 or ion o 

1 non . 

t h o n r tion , re 

4- t t bl l 1 t o lo _inf' the 
' 

tb u ri 

h C on re.- nt 1n , 

u 0 f • ) r t of 

l C n nt tlon i 

lo • c no 1 t rl in-

1/ ly e ep t 

fe r e ,e 1 t oe out • 

dr p of l e o th re e t d 
• 

t r t 0 n· ole t r oi it -

t n r ul r • lo 0 

1eb r n b o·_ f p -
i p • h C e on 1 0 

r lo 1 • lv r lo . 

• ( ) iO l 
) , • • 7 • 



9 

-, 
vin ntr tin ind .r r 0 r u 0 

I n 1 

r ed th 

0 t r 1 fo 

0 rln r t . 

>Y i • 

to ·O n 

.rio p t he 

cry t UC i n . 

i e ) i t t C t 0 

0 t ld ' 11 uper io l 

1 0 nt t . 

r•n 1c ) 1 o cc hi ory ll ht 

d 1e t 1 

lu 1 <J' bi 

fl nc 0 u le r "' ' ti n. 

1 by 0 

1eroe ( ) 0 tt l y 

t 1~ld }. 0 ( ) . Lor l 1 ( 7) nd ( ) . 

{l) 

? n li . 



10 

C ol ( ) ft r n id r b e r- nt 1 r u 

or h in • t 1 t of tb 

l e tio d 

in hr C C tr -

0 t 1 :!. u e h·t it 

t t on . 

or p ory 

of ti I 0 

to )2 0 C to of 

l l o 

ont ini ( } dr t 

1 l c et on o t ob C 

ho 1 h llu t1 • 

<;'a/al/n -1- t;°c-/a71n -t-

(Atll..,~ U-.,_ (),7 %0 (/v//~Ji a.., o, ¾, 
/V/21.., /JI o., 1¥ 

{ 1) eobbol , . by . b . ' ,. 1 5, 19 . 



r1n C 

on1 

t n n he r l • 

1 oro pro o c d . 

r 0 ( ) u 

' or ,. 

t 1 r • ,. 

er1e of t t tub~ l 

It a 

5 C 
4f, i ~ 

c ed 

n 

ll • .. 
1 1 

If a 

ly 

Cl • b 

t1on of r. 0 

0 t - 1 

l 0 f 

int 

!" n 

lock C 

ly clo her 

e t e f ct 

D d t 

0 rd • .x 

2 cc r I 

4 ... 0 1f pr 

ch 0. 0 f 

t 1 1 

. 6 • 2 a.s 
., . • 5 . 5 :' .o • 

t t r C - p C 

n . f 

r # h ff 

1. l • 

• 7 • (l ) 

11 

c~ 

.s 

. 5 

t 



· 12 

.t r on b' e °'Ol' 

k ion o it 1 { l) f 

h ch t t 1 

r , rt .. t 

colt cu 0 1 r tl e • 

n oluti C 

oblor·d . r d o 

C or1 ~ d t 

Y r 

• ri C 

1C nt r "ff io 0 

t 0 clu 1 n 1 ~n r r 0 • 
• 

( l) llo in 1 t • C O o, .1 



t 

h 

r 

l 

13 

1 1 

f 



14 

icr C t1 of h th -
cip t e in 1 l r t tel 

r t • 1 1 n.e dl 

• 1 ic ti t t e rt cl e ee fie -
rf e. 

C 1 t f t f t ) t the ry to 1c 

t 1 ov r C e r i p1 t 

n ( ) t t nly t l 

or X r l 1 d e, 1 d 

dford tot 0 C 1o t t 1t 1 d tl n 

of urf C of t r 01 1 . 1c t e 

olu et l yAr f l y 
.. 

YP tonic • ffu in h to r n 
) 

20n of or 1th f icien olu 

-+ ,0 d . 

1 .. h ry 0 C to t 

t ok no tot t C · f • ilv re 

in tr in el tin e . no 0 

in n l r to.,. e differ 

-ffe t with t ·n olu le n ffe n 

l du 0 h lu n e of b l or n 

d in v n n• for l· 1c de :r: 1 e 

e e of t e t tber for . it 

er. 1 of v n 1 eory 1t 

1 0 1b 0 n . i V eh O· te t 

r . 



15 

~r df rd 1 ic 10 0 n r , ... f l 1 

11 • 
" 

-+- -
Of C 111 1 C r . 

C1,; on y t of ty of 

h u of t 1 ol 

n ol.1tio t u r ion o C e l 

co l x y . T X ion ot h tru 

f • 

0 1 C f C urf c 

h 1 t i tion or tbe 

lu or in 1 .r 1 

urf e u t l 

00 p ni or n y 0 or 

lo io 0 h t ... 0 1 nt 

r Ci t n r t 0 

or ecu:rr r lo fill1n t exh u 

on i t olu • 

in h t uff oi ntly dil'u 

to lo of f & 

r -
cipit te i n f 1 e of 1t 

1 ol r 10 l c nl h n Li 

ry .. l C n te or 

L • 

• i C y 1 th ifie • 



~ 

c on d 

o 1f1~ 

f ce . 

1 t vi co i y rot eti C 1 

n 

ro • ly h ch ·db en 

otf r • t b ction il r 

d p C r t echo 

i no V 0 0 t in in 

onl i C r , 1n t 

tio • • 1 ... d-

t 0 of 0 1 ol r n t., r c r ·t t 

ce n 

Oh t erji { 1) 0 f 1 f ic • t ocept 

7 00 n t nc e f nd bl· 'I: C 

1 t ly d b .. 0 ch 0 

ro olu 1on. 

0 V ntl 0 ve t 

r of h el oul 

r P. 1 r t t on 

(1) n • • l , 1 • 

16 



17 

I C nolo,. c 0 n t .% l ion of perio C 

Ci 1 h c en (1) . 

h d t lity t 

in e olub t t X ot 

cc f e 1 cut ""S ti .. or 

ol l b 1 n 

·h t on a 

l on -n l pr Ci it -

1 n to fo lo t her il r ro C to 

l en 1nin si ot i ch o e . -
tly, E!8 0 11 3 tin 

d r eot • l 

0 n te 

r d bov .el . 

11 r 1 r l el ce . 
• • • 1 . , 

• t 4 • 
• 
ro: - • C, • 

• 9 ., 
.a, l . 5 
.o . 
o d-d - . 

( l) l , 1 o. 



18 

• 
I 11 C , r r cipit t l 

1 t f C • 1 b .n ven und r th con 
. ven, r t 0 0 1 h·t in 

nn r r o er, t l t of p ... eoi 1 t 

ol r of h 11v • t V r t ca.u e, 

l r ti f n occur . 
In oth r or .. i n t f ct1on 

olloi 1 f • 

lt of tl r t y r d e O 10· -

1 C n lu of lv x- c r e 

cc t tb u 1 rul 0 ... ) bil y 

pr d f 1 to rd t cl t t th xt 

rti no h 1 f t 1 or quto "I 

1nit1 ll t t e oh 1t 
'f ntit , b. et ti 6 

t f ... 

.0 • It 1 obvio t t 

1d l n1 l r tl e pr • 

e C r 1 1e 1 e r 

1 n l 

the to • e · o 0 r·r y 

bi r Ci r by ' th~ 

? . e h 

r cipi.t t he C e 

ean lue f h oon n r- ti 1 be on of d_f 0 



t 

or 

1 f u 

in 

1 

t 

1 

t 

C 

• t 

.. t 

l 

1 

1 t 

19 

t 

1 

l 1 .r.-

1 · 

. r o 

t ~ 

't 

0 



20 

t l' e ion by - r uct, ot i tr te . l d n1tr t 

en t t. 1 l o ro . 

u only t 1 1 r t 

C in 1 enc h 

olld 1 t 

01 z t r t 

tor 0 0 er 

lu . 

. r 0 :t 1 n i -
t i tio th y 

t in 1' 

f C 1 ,I 0 , r , 
y of t llo·,d. r nd 

r 1, r , f l t t r 11 i e-

1· 1 0 n o 1 ic nd oti th r fore 

1 pt • 

J . Ci n t r 1 th 

l f 1 , h col d , ho d 

f l t . ry recen ly l"j1 

n r 1) r eon ct1v1.ty of l t 

in el t n f t C 

ilv r cbr t r n ' ol t • nv y i t 

1 C 11 1 . 

( 1) b r i n b , r . o. . . .... . • • • . 1 . 

-f 



21 

If 0 1 t ri C rec ,1 t ion 

C y 1 ati i 1 1 V 1 irll ten 

ut t t lo i % n ion l l) C 1 

1 C e ivities . 

l t 1c i icic 0 1 o n n1 8 1 

0 t 0 po d te t t e . 0 r it 

er cop r t ,. io 

nt l , t b 0 

ree1 out . 

ion t 

of cbr t e nc 1 Cl.< -
n t e 1 y 0 r C1p1 te-. to 0 • of 

1 n, o· 0 1 t r t 

1 0 o r i n-

ti 0 y et . u t elo t 

o_ thi t. le 00 . , t 

re on ·u t e1o n C oent . ion of ·b 

C b 0 elo . '11'1 ly t e 

h C 0 0 0 

tin uch cone chr ion 1 ty 

:ro uct ·Y X ne n for • 1 

n n in . 

1n nc .n r f t i h ory ·• ol Ci 

le e - • . n 3 • 21 l O) d C • 

+ 
( l) ol e , .1 . A .c , 11 7, 1 l • 



22 

• or 111 t .. h1 1 .,r n t1e 

Ol' r u r t f Lie • 
• 

---+--
ob C 1 1 b ·t t e 

- o ... r 0 d h t or1e 1 ve th 

io f tLr 1 1 of cc y 0 

b 0 1 t ~ • 

( } t n t ly 

0 no or i h p l't 

l ol 00 0 d nd , t r 

+ bu • fo 

1) ro:ft, ppli . " 



C cl 

ur· n 

b 

r n~ 

1 

r Y 

{ ) 

( ) 

d 

C 

Ci 

co 0 

0 

n 

io 

ru 

l 

l 

• 

r 

ry 

h ... 
" 

1 

C 

r 

t 1 

~Ci t t • 

(1) 

C 

.., r ie 1 t 

1 

t 

1 ot 

i 

1 

e 

t 

oin 

f h 

t~ 

r 

0 

e 

f 1 o . 

t ey 

C 

h t 

n, 

23 

• 

to 

C 

r • 
t t 

r 1 1 

h .... 

y 1 tl e 

0 

• 



24 

Thy obj t for ' or t t t 

t i w r l y e t r y of th 

b r tb 

__,..__ or ion c rt f C 0 1 l t1 0 

con 1 t y xi 

1 t 1 V n in 1 

occ l' • 

n u C f r l 1 o e l 

t t 1 , ly 

0 th i t r t 

r e ly ot b di t ce . 



-~ 

-+-

+ 

en 

r • 

In 

Th ory of 

. nly to rb 

r ct1 n 

It i 

y 

1 

i t rfer 

1t 

to 

t 

J 

0 1 

t 

b 

t 

ehlor1d 

o . 
o. 

• .. 

t 

---

ory of 

r 

h 

n t 

n 

Li 

th i pr 

ie t 

ch p ro 1¢ 

( ) -• n • 

n on 

11 d l 

¥ 

0 C 

t 

nd 

o . 

Ci i 

t 1 n t 

or 'h 

r . 

r 

hi 

r 

C 

t 

n 

11, 

n 

it 

t 

b 

r 1 r 

no 

t 

1 

lon 

i . , 
Z .. 1 • , 

25 

j t th V r 

(. l • b 

t n r -

Of C 11 1 

for 1o t ?'1 t 

Di u on e 

0 

l fr 

t ot r . 

. ( } in l re ction • 

ic ec1 t 0 6: t 

V fo d 

y ie .lly 

' th l • 
• . , n o 

. 
t 0 l h t ) 

f n 

:r d co 'd 

n 1 

id 0 t 

f of 

iu y o i e , 

r l 1 1 



~--------~------------~-~-----------~~6 

• e •• b 1 f lo co c ntr tion . t th e 

1 r t re·c 1 t 

1ncr (2 r ., • T 

-"' 1 te <lir c r-

t h on of c ion h 

of 

0 f 

d C th 

C 0 l l o 1 n 

of ey . 

(l) e ol e in e oe 

of t 1 ., i t 

y 1 1 0 on u .. c e 

if 1. 

( i 0 re ch n 

1 th 

e d i 1 er ly 

l ion f 1 1 r Ci te, 

e . . , C 0 1 to C n Tl 

o lor or rtr t 

( ) I on of 

1 

( ) • 
1on o •• 0 con 

fun e t con 1c p eoi ... t on . 

C n f C t ey f t , 

o 1t1o 001 t di 1 n • 



27 

t 1. in t.:n 0 0 o. t l · i 

:r t 10 r1o C 

p ., ti t t t 0 d 0 4" 

-4,. 
1 t n~ 

of ory lef .e 1 t 

f T 1011e1~ • i e d S t • 
• tc . , in r c tory 

o oon • b1 r t in-

of h ct le rolyt 0 th or ion of 

• 

+ 



28 

C n 11 



29 

C iC 1 0 

l 

ff (1) r o t 0 

l 

o I 

t 11 r 

• • •• , 7 , l • 



30 

r 11 r. t 1 t 

C n h y it 

0 cl r n • 

1 in tc t C 1 

o:r 0 n r C 1 f r ctur . 

C t 

( . 1 cc 1 t' ) e i 

lie l • 1c • 

oun d C 1 , 
1 1n C t C n 

1 u e 1 

cc f 1 

0 t • l 0 on 

C i :xi t ly it 

t 1 C l' on . 

-+ 



31 

Th l e en l tb 

icr 00 n 0 tb t r o j tiv 

focu d n f t 0 e . 

V, 1 oo e V d 

ol • b el 

t 11 0 lly in-

Cl" •01' h t 

0 0 urt cti 

t 0 t C i t 

of ed 

in b d n • 

he 0 nd 

tr n ... ;r rue ur 

h ch to nd, n 

t in 1 1 v nu l y 

rio of 

b t 1 C in t· 

r r 1cl..., hie tu ly 0~ 

C • 

i :f1 inu f e t on C 1'1 

ff or e u~ • 1c .... 

d r 0 r i to t 1 

b c nt r 

f 1 n b c t r 

o e t r1 ry . 

ov h t rn r o t'h C k C 

·o l c . ly to 

-+ 
• 



t k n th cle r n 

11 , pr 

t e t1 0 

~ ob e 

o pl 

a or· 

d 

to t e 

1 1. fr r d o 

t b cl r 

1 b n 

t 1 

0 n 

of b c hie 1 e 

bie 

h 

bo 

0 

i v dent n the llu tion 

0 1 e oft 

V r r • 

1 

C i 1 d do t ly 

biol ncre .. • 
f th le r r rew 

c·k . 1 e te 

• 

t 

• 
11 U· r ion pie .. llr 

- - Clear zone 

Bands 

-------- ----Start of 'l3ont:/ 
-Shell 

• 

b nt r 1 n 

pr C it t 0 

fo 

d 

e 

thi . 

or lo 0 t . ter 1 n 

32 



+ 

:f 10 

e 

l t 

.. 1 t 

t ur 

ir; 

V 

of t 

oft 

l} o 

tly 

f 

" 0 .... 

on of 

r , • y • • t 

C 1 n 

of r 

t C 

t llo t f 

d !o 

r . ,d 

e d • 

.. , 645, 191 • 

d . 

l 

i 1 

th 

r o • 

• 

l 

r 0 e 

t t 

ro 

tion 

33 

0 

b 



1cro u 

of l 

e e o 1 r t n o t 

el n (1) 

f 

1* h 

t • or 

.,,I 

cbro t 

-\ 
I . 

I e· • t nt io 

c1pit t 

f r t r 

-+- of 1 

15 inu 

t C ke 

n t e fin l ne in 

out 0 1r • 1 

• no r i t r 

it h 1 1 n 

d 

n C 

t r of r 

rt cl r l r r th 

( 1) 1 1 

t 0 e f t 

t in l 1 e 

c or. 

1 t e f r ion n 

1 l of 11 • 

1 l i in 

• . ot it 

d tin . 

0 th f tb 

he n l l • 

t r be 

., bite t 

,!) C n of 

0 r 

to l" . 

t 1 • 

e 

c nt .r of 

ie to ·took 

b n n r r 

d 

t ri f C • 

7 • 5 . 

34 

d 



35 

~ 
in lly th . ir 1 i , r b u tly i 

r n n • 1 0 la f r i l 

0 • 

h t l n d of red 

1 . e t t er t r 

ort 1 u it red of fi 

_t r r 7 l n ad e eo let 

:r 1 C n 1 11 dif C l t 

1 t ir l n ·• r i 

t r h et . 

h 36 eri f pot 

i ow z n t r nd r 

n t t e r • 

1 ur ot e t1 oft e ho 0 

-+- h z 

a 1 er 0 t e lo r l 1 cor r f 1. 

1 rt 0 o i~ro f 

1 r t th ~.xt r1or of t e 

0 n fo 0 n 0 t • It en hr ,h 

r 1 ncUc ro 1. a. 
• 0 t f "'h corn r f t C 

t 1 l e re oon nu 

c rne • 

nc 0 b cont t e 

co e, n 10 to t 

o1nt t 1 n eoul 1 . l . 



36 

I 

f 



37 

Ill 1c 1 f t ilv-., hr t fo l o 

i t t be . .. 
n 0 t e t 0 e tio t 

1f 1 lti n 1n of 1 

re t , tr u l: only n 0 no t of 

oul . u ed. 1 i e xt th 

1cro C pie L t1on ..cet d . 

or bi r o e p 1 r l'\ C e 

b lve 0 .x in -

11 l . 1 

tu in. 8 1 • 1c ob ectio 

1" c lon • T e l clo d t n .. o t e 

th r t d h fl 

* t "l./4 !111 lu on . r C 1 

u oured n ert nto e roun 

0 C l .. e b r!C>Ul 

b. ~1 t Olt rt n" 

r C 10 11 ut f 0 th .. el. 

1' 1 0 fi ?' t 

. 1 to 100 ot 

u d, r c n er OU 

on to . h d 1 o t lly on t e o 

le cop n . fol o • n r • 

pree pi 1 d 1 ; u en ly 

11 t h f r t 0 it te tL ell. In 



38 

te 1 - 1 

11. 

1 1. e 1 

f1 e r r 0 1r 

11n t r 

rlt lly r Cl'O 1 ld 
. d .. fi 1 re • llo 1n th C ion Of 

1 b 1nt it d t l 

t 11 itb c nt nu-

• y h b n ~ i d 

1 l r; d . t I % t 
~ l 1 ion l 0 cu 0 . 

or ro nc d . bu b 1:r 11n l r C 

t 1 . 

+- en Y ·n t e t J't f the ri n t to 

en :nu e r r i e 0 C 0 , dl t C 

f • • 

rt r o on e o th e. 1 

r l ri 0 1 u o tb 

0 or , f nt 

r or d 1 b 1 t . 

i e t 1 u 

i 1 ort not1 . n 1 1 0 in 

e 1ni r y -r ly rk nin 0 

i d f 11 

ti l r t r ion . 



I 

white 

I • r be 

t .b - , 1 o 

of th t re 0 

h i 1 

r ni r e . 

l t 

n h re 11 

t n 

3 

Cr. 1 

z 

red 

l 

10 

.1 

. 1 

,mys 

wlu'/4 

ic 

10 

l 

C 

b 

r 

3 

red 

rll1f s 

w/11/; 

C 

t 

h 

C 

l 

5 

.os 

tu b r C 1 n in t .t 

ct of V r/ n on en r 0 

y , n l b 1 in; 
. tb t 1 e 1 , 

:ri di t r OU 

d 

5 

.o 

.os 

¥ 

wh,'tt 

5 

5' 

. 01 

.cs 

6 

5 

l 

,j-

w/11/i 

t 

red 

r1r19s 

v,1hi1i-

39 



40 

h b 1 Q ~ dil n t C r 

0 0 n * h ly bl , 

eff or 0 th 

p p 

. b r 1 • 0 t1o l t 

r i o r t , i 

l • 11 t 

r 0 • 

u 

(2, ) 

r 1 i 1 t 

1. C 1 • rd n ou d 

1 e in oll . h 

i n fill n t r r e it t 

fo n· in t r . 

In l t ., i 0 n • 

n b , f t re er i th i ·e 

p rti • 

th n 1 f t 

u e r n 

t 

in-

it 

ot t • 

l, ~ l .,, . 1 , 
1 . l lv r r ~ ol t1 r 0 i 



41 

1 fol o 1n c r 0 ull e le 

h t re u t f r 4 hou r ·otio . 

I 

while 

~e/alin 
whde 

..5 cole ,i' I 



_., 

. ol o 1 r ho t 

n h re ul in fo t1on • 

f r 
l • 

in . 

• 

n. 

l r • 

h • 

1" • 

1 er 

f 1 - • 

t 

3 

ex 
b 

1 f 

• 

• 

1 h 

t 

n y r ti n 1 

n o . l f 

e r ion of 

• 
h e 1 t • 

of h n tr tion 

- 1. 

r f l 

" 

. rd 
18 . it 

it 

• 

• 

!l 

~ - 10 

r 

re fi . 

rd fi 
li~ t 

und r 

• of 

• 

r lt b· t b ff e 

11 

l 

it t 

r t 

o i r 

n t 

0 

f1 

ly 

e 'Jl'e 
top • 
rd 
h1t 

42 

• 



inc 

1 n 

r 

& ferent 

In 

r e n 

t r. th r 

t h 

it h 

• 

,.. 
• 

n tb tu b r 

y 1.n 

e • ys t 

Y• n 

fr xi 

n 3 

the ion • no+, 

1ok r one 

ich d tor. 

e fint on 

n e ,b ze 

II. 

--------- 7} 

c 1on p e tly r ob-

fr1 00 r tor in or r to 

r n ry 

le r V 

i n. 

yon t l re r ci pit 

r r t 

ch d n e ct 

t ro er t r • 

ond l o 

ro p tur . 

c ______ 

b fo in r fr er, or .. 
ie fr d n er th n . 
i r or • 

43 

e 



44 

~ , 
h u t et i tt en be 

tb t t th r in th l n, 

ol 1 Y n t l • r 

t t • t 

ri 

1 t 

Ci t 

I l r t ut1on 

t 1 cl , 1 h t in t !'10 

b i f e i 1 

r ted 

r t 1 l l r 

t l 0 • 

0 t 

it 0 or r t c ncl t 

lo t l nc t t bil ~y 0 

coll 1 r V t ? ipit ion ch i 

eon ry t • 



45 

~ -

• tu Y 0 t n!lu n 0 i ' nd er ture on 

t tlo 0 lv r C T'O'!?l in e . 

or n1 0 .1 0 i dicbr t 

r 'O o be t rly ifor in 1 ly • 

,e . - - • r 1. er d i q l portion f 

it:r h lf o t 1 e C 

n t er 0 in C 8 ,. 

T le""t t t e o 20 • t and 

0 C rt· i e r eo-r d belo . t cub r 

e O C fr b tn C io rlzo -

lly t .ro h th C er 

~ n h er. 

b ro c i tb le • . 
n C n 11 d y V f n r w. o th t ry 11 

i . • ount or -0 nt ould b d 

on 1th t h re 1n 

t n 0 . . h oun t 1 

th •-1 ro c eve oin tor. 

h otlon e m d 

n t e h 1n 1c or e 

hl oft A 

e di 8 d on t le . t en 0 until 

t indie Ol' ri noth r 

'f 1 th le e . th 

• 0 ?' V th t C e t e l n{ t 

d. 1 il r n s er t n for ell f h bg_n 



46 

• ll to h i ir 1 C ! 

th C 'e . In bi y 0 1 1 0 n not o ly 

♦ the tot l t;r t1on of th red n 0 t e w tte p Cipit t 

but 1 o o unt ry OCUl" t ly t nub r of r1 • It 

bop to be ble t r t d . t n b t e tbe 

d al tb thi 0 t e .. 1 le to 

do oa, " e lie t t C 

( p ro1i ... ) t 1t 

0 n1 n rt . 1~ o. tb .1 y r endi-

C r to th i ft 0 t t th d t C 

e n t o 0 1 no ecur l e r • 



47 

n r low. 

-{ tur. 20° 35° 

e of i ll 15 n . 15 . in. 

e 

o . .., - 20 . ell . 4 t 1 3 . 7 - ~ .o 11 

0 . 5 - • r 1. .. 
o. 5- "'\. . 3 l • 5 - • - a. n 1 

.o . - . 2 ff .s - a .15 a 
. 1 - 2 • .SE.- a.a 3 

4 - 1 .. ., 
- a2 .. .. • • ''"" . \ • 

• - l . 7 ff • - aa.o H r l e 

l • 5 .o - 1 . l d of t 

.. - 1 .a ir l n • ri a, 

l • - 1 0 h e of 
i.r l ne • 

enetr 1 n . net~ tion . 

nda 1., • nd 4 1 . • 
i:r 11n . 7 r li o . 4 

loud lo . 4 • 
0 1 t l 



48 

1' o0 o 3 

1 • 0 . 
~ 

\ 
i 

21 . 0 - o. 11 . 3 - • 11 

o. - • 5 n l .s - 1 . 55 l 

• - • 5 • 1 • l . 2 

o. - • 9 . "' 1 . 3 3 

o. ... ~ ..1 . l . 15- . 1 4 

5 l 5 

l • - . . . 75- . ? 
~ 

\ 

l . 7 - l .a 7 no b 1 .s - 18. 5 .. 7 

l • s - 1 ., 18 . 17 . 5 "'1r llne 

l • - a.o 1 11. 17 .3 lo 

l • - 17 .. ..,:::> l 

Pe etr. 1 tton 

n l .6 • 1. • 

ir 11ne 1. 4 .ip le • 

Olou Clod 
T 



~ · 

. l-

pe r 

1 of r 

.a - • 

• 2. 2 n 

• -
a - ?.l . 

' .a - l . ? 

21 . 1 - 1. 

. 1 . 1 . 

1. 3 - 1. a 

"l . 1 

. n r tl 

n ? 

ir l ne 

Cloud 

l . 

• 

00 

i 

l 

5 

? 

o l 4. 3 • 

i • 

• 

35°c 

0 in . 

n 

.a - 1 no 

.1 l 

2 .o - .o ll 2 

1. - 1 . tt 

1.1 - .. 1 . 5 

1 . 5 ol . 45 5 

1 -3 - 1 . 

1 . - 21. 0 1 

- 20 . tt 

tf 

0 . 2 2 • 10 

1. 15- 19. l 

etr io 

d l 

1r 11 

0 

1 . 0 ... 

49 

• 
le. 



0 

nd 

5 i . 1~ ine 

in. 

O in . 

Clo 

l 

d 

i lin 

o d 

11n 

tion .of 

• 

. 1 

• 

. 1 

• 

.. 

• 

ir lln 

Clod 

? nd 

ir l n 

Olou 

10 

• 5 

.s 

• 5 

' . 

• 

• 

lin . 1 . 0 " 

. • 07 • 

50 



51 

• .. 

in ion o 1 t l 1 0 

1n o1n • 0 te p ot l etr t 

--\ in i r of u t Ci 

0 0 u d by re r 

n ber of :r d t lo e . 

C n d t :r ul oft e le .. er l ilit 

e t t r t C 

he nut ev1 en ly r 

t u tr· tion or r d ~ d 

0 • e h -.t b • b n 
-~ hr ·, 0 e th in b co • 

I e 1t. r tur • th f h 

h·t it te p f i 1 0 h t 

t l f to or th re t .4 t Pr tur 

~ or 1 t t e p,..o 01" 1 
'-ll .~ nd 0 no ly t ro 

tur 0 0 l r C th r 

er C r t ion :r t 

, . d . th re 1 n 

f .th 1 h • 

l he b 0 n 11 b 

t ro t tur ey t nuou· . 

0 



T 

I . 

net ti.on 

on thi 

nk n 

l 

WO k 

• 

1 d d nt 

1:f f 1 

l" 

b tub • 

h l 

f r on 

eot to r 

un r th 

in , bar l 

CUP.to ry CO· 

t r 

tu yo th f et o v1ty on th t 1 

0 

tio . 

b1 

fo 1-m o 

en done B o ht 1 f 

t 11 in • e .. ~er 

nc 

nt 

t tbe 1 e 1 ~et 

rt. e r O c l . 

1 n oont 1 1rut • 

tub f led it l 

T red. o 

ub.... p c 

~1th t e 

e 1n 

ft e el tin ther 

le to he ye . ollo nc 

r n . 

h 

r i ty b 

h r f .re, 

81 

11v 

s 

I 

re 

C r 

nitr t 

f 1n 

ith 

1th 

edi~t l y 

red 

:re i 

t tub • l . e .* t t t th 

~l 1n u p n:o 

14 . of blch ocu);ie 

1n t nor 

to ,, l en t io of 21 

y t e -rd rin 

th =e, 1 

0 • e to l pen r ion 

d 7 r w e . 

l tube, i . e ., th be 

25 UI , 18 of 

1n 

r .. r 

r ay tl e d\ t r nee • s v n gre t tho 

b • r nee nd ctur e eh 

52 

te. 



53 

-+ 
tub • l v rte u tr ton • n 

t n -r 1 h • 

r C bl r ct 

r n fo r., 

t Y't' "h tot . r · - · 

t r ,ff t t 

ty . 

t l t t 0 of • T ' r l 1 1 

t ht r 

i conclu 

1 t t 1 

t 

r- e t oul nd 

r 0 1 • 



54 

+ 
• • 

( ) e I ) •d d e t 

C n P e riodie 

C pit :ri t t .. d o 1 

n 11 b l 1 0 

ori • 1n n ! 

n r ot th -
lor e t C • t 0 

t n h of h • 

e C C n n d 

t 11 b e b y 1 

0 • 

t 1 r C d C 11 

~ P r n 1 1" 

ni 0 .1 

h 0 1 0 

lv~ 1 n ent ed t 0 f 

0 n r d in or of C 

y 1 ' h,z • t -t 

or. l 0 nd . V 

1 0 .. 

C no o'! . l 

r bo e tu 1 .e in i t· J 0 l' • 

L n , . 
1 1 



7?(1d ;;., cenler 

Wh11P haze 
Ired 7?/n1s 

n t 1 f 

r o 

55 

d ot 



56 

ti II 



57 

n 11 t ,, t' di l"I' e r1 t ,e:re ilv i e 

1' 1 1nin ai 

h r l d f n1 1 tin ~ 

fin r lin ) d 

r • 

line d 

t h th re 

fr 

re rue ur xce tton 

C in ti n 

u l nc u on rr t re. 
-+ 

h t lt ent one h1ch 

1 de t e t r ic 1. e n r ty 1 t 

i • 

1' f 0 t t e 1' Ci t t 1 t b h ri 

1o 1 1lver d n ex 0 r l r Ci it t 

eoo e a r i 00 or, ed ' t i t 0 1 il'1 '1 

c lor1d . 

tu 1n1 ordi ry 5 to i b 

no t l 

olution 1 y 0 r I 

b X P o r t th r 0 or t t e it 

1 1 r f .. r 1 b e . 

pr cip1t r u 1 t 1n. icr copic 

ex in ti n -f h f e h 1r l n • 



itr t 

tio 

0 

ho 

C io 

i 

I'\ 

h 

• 

1 

e 

0 

t1 

, f 

n e 

11 d 

• 

t p 

Ci 

oe 

th 

1 11 

lin 

• 

58 

cu • 

·1 t , b 

r , 

ci pi 

el tin e 

t ctur . 

1 D ir n 

d h . 
• 

1 ·1 nc 



. o.. r ( 

I 

C. • C 

o l r 

t nc t 

} t 1 . 1 , 
otb 

t 

l 

t 

n ' tt 

00 uo 

I t 

1 

e 

t 

0 

l 

i rt o:r o 

e C 

r 

, 

d n 

.... 1 ric 

r· ly 

0 

1 

t • 11 

r r 

f r , 

0 

t . f l 1n 

59 

0 

r u 

n .. e-. t e cond 

n .e f • 

l • ,io pl 

• 

h 

1 , 
1 ion 

• o n 

1 tin J. r 

e 

f 

, on 11ed 

our 

c: lo:ti e . r 

t 0 0 (3 ) • 

?, l .., • 
ory f Collo1 1 



60 

~ 

llo 0 0 

of t ly C 

l 0 r oop r • ti, C p d to 

of s.o 7.0, r t 1 t .c . f /1 

1 0 f 0 r 0 c, . , rr • 

n 11 d 

f /1 e1 .. 

ort in tly n ft r 
~o 1 u e t 

~ol 1 111 ?' • 

r .tt.lt 1 n h u l cot 

1 . 1 e 

t , o. o. ot er r l 

1 off, th i, 1 in r r 
l i to 1 r t n e t 1n 

r t 0 • till t n 

1 0 1 ined 1 e to 

• n l c . c . 0 lt l· in 1 n l ctrio 

n 0 00 for • 

of s0c ,r r t n r y 11 

• n t • Follo n f 

cl n 1 r n or 1 

oo or , I n be ti y 

t t 

• b l' 

-"" - 0 t oc h l 

ol 

{ 



61 

e 0 ot b n h t n th ilut C C 

et l t r ec • f u t t 

re uen ly of old ot h t t 1 

0 t y. ( n 1 lue ot 

1 h ion of r1n':" ) • 

In foll 0d ed le V 

u e t l y fr o lort. • l to 

f1 n rr in r p C in t r o 

till t fP t b e 1 on l 

irr n 12 ur . he 1 

t . l" nd . up l d lef in 

con e l n to l-.,. bur 1 oc 

t :rri • r t r t e~ . h 

tb. tr n r d 0 c n r f lter nd 

t e 50 for on ur . It in 

. olu 1 till r t1 

b fo .. econ ntt" ion e n 1 , d u d 

1 ui ,l oun of r . 

i 



t . 

n1 rt 

00 1 

r t 

po 

er1 Ov-1~-.in th 

th or 

i , d r te . 

t ton o l r 

i 0 

11 f b 1 111 ( ) 

ilv 

llo -ed 0 0 

l 

o rr1 

ve:r; l h 

• 

l • 1 ult eou y 

r n r 

r th t1n 

il r x ri nt 

te:r 

1 o· r~ 11 ~r c o te 

C nt 

() vi 

uou r -
of' r1 ,., 

h d, 

b t b e. 

re 

of un. 

l 

t 

h . n l 1 ob r 

n ion r..,,~."' .... "'''Li e 

the e o o t?' tio o lu.t n t ex r1 t 

b • t r r e o r the tub 

f 1th t e it 

el t O i d rd p Cipit t 

in o th 

o hit :r o t • 

the 1 t r of e other 

y t e ( } till ow 

rin ,.nn""' ... "" d o 10 ri • 

b n•~-~ t 1 t b • b t e 

t r ix ay r ho in the follo -:r 1llu t;t•·tto • 

62 



63 

1 ri 

r 

C 

V 

t 

• In 

0 

y e 



64 

b1 t , t i 1 

1 h 

-{ i ,.e 0 fl n 

r1 1 oi 1f 1, til ft r n or or 

:y ti o l 0 .r1 

l r n 

hou • r t 0 e n- in he 

1 ly d tf r nt ! o • 

I 0 r t v er or irr 

l in l·t T l t 

r n n r . 

r l fe t 1n 

of • r 1 , 

0 • 1 r 0 fo 1 t . 

• 
0 l e b 

b of c lorid 't 

for a l it 

0 t r1 e r nt 

i . ,h n· t ,.,h ti C uld 

n of o lorin • 

t10 0 tri n r or r or to 

in or .r r in +b PP o ' e 1C r ti of 

C l .. e n . 



b d l t (oonce tr· ton 4 juste 

solution) in 10 oc or 10n our d nto 7 

tu es , elA, for their ~n f 'l' i\, o in id. 

o e· ch h llo r ount o - 3 

odi chlo 1de 

3 - 0 .05 e ; 

7 - l . ec . 

oluti n: 

- 0 .1 cc; 5 - 0. 3 c ; 

11 r u e cont 1n· 

- .. 025 co ; 

6 .... o. cc; 

O oo of ;:> 

5 

llt1 n of o di y un . elutin l a • P• 

:f er t l d et l il ,r n tr t oluti 

l yered o el' th in 5 oc nort1 ,., to e cf tub ~t the 

0 • 

f e-r 

l ti ic 

i-eel pi 

r l hour . of 

h . c t· e 

ju d y the 

th ·t tube of he 

ount , te y. of 

of en tr t on,. a t e 

tube of bed e t n • ... l o en. in. 

q 1 lent un• of c lox-id 

ount or la i T e 

b . 01 r, odlu o 1 ri~ 

rl;:: ult o t 

t ~ !ell r of red r.01)itGt 

t ln o 1n l'.'Y g 1 ti . 

. # have 

in 00 ce . 

lusion 

o !or 

• fo nd to 

• ttribute 

e 39 

eo u e • 1 r cill r cu., ...... .., h"'n e 

11 r chr, ere!or pr 01 .. t ~t.. h fore th 

chro t . Th not no b. il n h outside 

nd 11e oh:ro te n 'l 

e c o .. e e tly t 11. 

65 



II . f t f 

co 

C 

or 

e t n t 

0 p 

tr 

Ul. d C r 

n l 

elo 

• 

f A 

10 

OU 

t 

wh te olo d o 

u e . 

co r 

X 

n r in 

r1n . 

r on 

it 

tb 

t 

1 t b 

fo 

11 

h, e o 

( 

d ion 

1 

0 

• 

c l 1 

• 

o v d it l 

n r l . cker 

~ in 

n ro 

n e C 

( ) wd 

) . e • r 
t l' 3 r y t 

O 1 f 0 

1n .,. cont 1. 

o the p 1b'l y 

d . 11 

e • 

0 

• 

0 

lT r 

trol 

1 

th 

• 

r in 

66 



67 

t e 

ol o· 

fi 

I 



~ 

The illu 1 n 0 

f re otio . ry 

2 hie le ve~ 

el tin . 1 o th~ 

belo11 t t rin 1 00 

ed ·tin . I the 

il in ,n t r 

It 1s ve ro 

hich no oblortde en 

rd rin,, of 

e of 

th 

U t C 

1on 

be ft r ev ral 

or tlon ri 1n l 

cl ly t e fo,: tt ill in n-

ch i V rJ ent 

to t h n e -
:r, t er d r C ct 

no rin • 

t e .ro other 0 

t t 0 '""tton o tb 

deed nt ot only on th 

by t e cblori e t 

t c ri e . e1 r in 

itb no chl rid im uri r in el t1n ont 

th oun o cl :rid in 5 1 h re ny fo .... 

t1on of 1n . t lit of concentr 10 

h rin of 11v c t • 

t 1 nter tin to 'b erv r tl1 u r 1 n 

th ncr ·in C n odil chl r d th l 

I r tion or d tb of . ot1on deor .... _,,,..,.., rk dl • 

see e - t 

de to d i 

e o lorl e in 

in h p r l y 

1 co in tl r . 

ilver 

O 1 

i 

r 

l 

r t 

t r t 

f 1 e t 

t1n t re c 

C 

be 

- 1 n of 

11 o t 

h o o ra 1 o o lor1ne 

tr t b for , b 1n u . 

lo 1 o lor1d ion r r eve y reo1 tt tion 

t 

68 



~ 

o mot r ro l 1 ,r t n ;h to e u e 

d d1ffus1 

t' ct1on . I 

ri ion 1 t b pe on. of 

1 the ~1 fu 1 n r d nt 1- re~t r 

th or oo c n tr ed lt int 1 . 

I t !' Vio r nt I e d h it 1 

e c lo i d ton 1 e on 1bl t r st e ur 

1t1out yi,... en .. ion C .,. ff C of h e lo . 

I to t 11 l t i int efi 1 ely . 

re l l t1o cont 1n1 (J' , 

1 1 cc to • e 

up . follo in ch 1t1e 

th t the ount o! lortne th e in ll t • 

0 1 d 0. 00291 0 

a o.ooa1 of o le e 0 0 

3 0. 0031 of' 0 l rt oontrol t of 

tin u . • l er 1tr 1 . 

ve th • t n. 

18 b f r ction the tub l , .,, d 3 h. 

r C • 0 5 r ri 1'1 h t 

e 1 he l 

not e l b C th t 

·t the top 1 1 h eon ro ell 

i d e r in ' ,: lo e u tot e t f he 

el t · • 

69 



• 

th 

n th tu a 

1 1 

at r 

t e 

t 

~ r ctur 

1c 1 r 

C • 

70 

l 



71 

IV. ff ct of b vi "d11 o th C n 

pro uct (by-pr u t) oft r ti • 

lo l tt 1 u e 1ne l ne to ry J. 0 

ot iu: nit-z- .., C O· ·ct re cti n, 

59 ) . ec ntl o . t ld {l) t h th 

e 0 t e e ctr lyt 0 

t. e idt . d1 n • 
u ln:, h. .... :rec1p 1 · r v1ou ork • 

• 5 of ot 1 nl e e to oc of 

l • 05 r iuli 

d t oo . b of d 

• 
fer r t e to l r i 11 

re t . e . • 1 p eo 

it • 1 % t r h e 

" d l rin 

d - pth e l o e .. 
oorly e h ob 1 t . 

It 1 ~vi en Q tb dd1 10 

of t e by- od ot lit ef,l,. ot n 

th ri c . of t 

ulp t e o ler t 

ol l, r e e i tb 0 t f'1n i • 

f l ) 0 t. ld, toll i 



• 

rt r rk 1 nee 

r to c ec 

ry 1t 

ld ' • 

r1 c cen r t1on 

Int 

1cb t 

f tb prev ou e pe t l r 1n 

of r d 

el tin t e t c re 

den pr cipi en 

l t 

tb t 

e in 1 

11 id 

tt1n > b d not 

po rd n 

t er to 

vid nt-

l k o n xt tote 11 n 

red o the ll o 

e tin tt ould 

ot -t b 

rf -e of v .. ry untortu t in b t 

p Ci it t xten 1 •no to lotely clo d 

the fo 1n t· in r1or oft e-1 . . ee ce or 

r nc 0 ifi"l' . eoul 0 • th r for , be t ned . 

1 o in u in V n the fl•t re 

!rec..u ntly utmble to 1 th to t1on 00 m.ie oopio 

ex :nin·tion . e· 0 !or tenc of ir 

s 1: cul'"• '.t ly pp by f t t u • 

It th ... r Ci d u on 0 r it t1o 

t e 1 ce in er th n eri ion 

ould ,netr. t f ! 11 i • ion 'en tbro :;;,h 

the en e of UC cu , ted on l e, 

ld ho tl1 tt 1c 00 10 t!.X tn t1 

it . n1f'1 t1 n 1 l y t etb. d. The 

cunt d eot1o l o l nt lt t r to 

nth e ct1 n ri on tbe l pl te 

72 



73 

fo • d rd. 

t 1 cul 0 e 1n 1 e 

follo • h uti t 1c d • 

th rd •. 0 h lt i to 11 

cc r nd d o h r n in t ' tor .. 

n it r 0 fro k r 

1 .zor bl ub to on t l'O 

hi l of el in. n t 

out ol 10 ! r e init rio oft e. 



110 1 

h 

lly 

tr t1o . 

C n 1 1 

er n r 

n l 

of e 

. t 1 

be r 

74 



Th e ct1o how ll tined p tt rn ei 11 

to t l c o. e ttern . 1 re 1 -no evide ce o~ 

ny bands or trdl1te 1az . Also. unlike e picture of 

t e au e on pa 36 be come re el r of any r 

pr o1 it e . 1orcaco 1c tion lled to 1 

ny n d truoture 1n t er d preoipit t d lso 

b ir 11n, . ed t el oou he d.i t 

th 

f l 

Thi fu% er c nfi 

1 r lin u t .1otur 

to d velo . 

t1on that in t abae o of 

h and tructure 

75 

• 



h ich 

C i 

ddition o t 

11 r n tr 

n 

n in 

r 

110 of h1 

OU of h 

e 

ln 

76 

to 



th 

,h 

V ry 

cu ; (!> ) 

chl r i 

1 

n. 

obtained 

1 e 

n 

1 . 

77 

1 

.. 

d ( ) 

l 1n. 
' 

• i--
1 •• / t • .. .. 



78 

J.. 

1 . ff et of 1 C centr ti of b olu to 

rin 1 • 

+ ( t t e eff ct of h 1 

1 

i n 

!o n e 

t -
C ti n t t 

0 t t C i e 

t 1 0 

ut 01 e ·n • e 

oolo f n 

ce or i r d f 

u , 
0 b o c l r 

th t 0 ,. i or i .. 
• 

10 n -the 

u l n 

t e r; n Of 

0 C e t e1 y ey t of 

y in 1 , 0 • 

(1) . , ) . 



di 

l n 

t en 

1 r nit 
. V r y 

1 in~o 

cu t 1. 

th C~'Ut r of 

ah 

th r 

lo th. 

o r 

t 

f 

ci it t 

C f 

Or 

rin,. 

h 11 . 

C 

C 

l 

• 
58 • 

ee in 1te:r 

for , -e 

b 11 r C 

el tin 

t1on . 

t 

1t1on 

t ly 

f 1led to p e-

e 11 of 1 l in 

o e . 

u t 0 p t 

• ub of hi 

1 1n .1lv~r ni th 

re ult he 

by 

79 



• 

11 

1 

l nl • 

e 

0 • 

u t t 

o,,..t1t;,Q/"f (e lali11 
f It-;_ c., .. o, 

Wru/, ,tl 'l" / qiti'J 

-1- 1(2.. c.,.,__ 07 

-f c .. Cf.,__ 

Wash eJ ~e/q fin 

t- /(,_ Ct,,_ 0 'r 

Was I, e-tl t;'e/41m 

t- K.2..&.:~ 
f /Yo C/ 

l r 

.ort 

80 

0 



81 

ce fl 1 J o rln fo t n 

1n 

r dford (l) rki g er hr c1 p1t i 

l 0 d th tide to th 

l , t t e 

con . 11 t ~ tio t 

i ho f f C of i ere i . th on 

o . ai ic 1 . 

-

(1) ~ df rd, l och 1 1 



1 - /150 

11 - /140 

12 - / 100 

ooordin to 

1 

b for precip1t 

1 t 1 n 

tc • I 

t ion. 

T follo 

eff i or 

on t 

in 

t i d c r 

1 d C 

r l f 

1llu t 1o • 

82 

ro ; /300 c rte c1 . 

; I ao • 

; /140 .. 

r for t effect of be c1tr·te ton 1 

u t f 1 r cbr t 

k • 

OU r n t e f ct t 

t t i t 

1ob 1 1 l or the e n 

01 1 t r tri e ft et 0 

r 1' en i 0 r tu y 

n~ t of C tc ·C .ould V 

n 1n1 0 - odi e lor1 n 

e ivi 1 to br 0 

t ol tion /150. .a a 

I • 
1t 1 1 n1 r e . T 

r ot1 e 1 t 



83 

I z 

C/,,f , I AJ2 c,,,. o, 

it 1 r . 1 01 1ty 

0 lv r C Ci i .- d ; 

e 3 n 1 :r 1 .o • 

C i e r n t C 

, t n er l 

C 1 n of . i 0 tb t r 

oun 0 1 t e 

i n r 0 

I 1n 

1n 

l • 



84 

I tt o of di 

~ r 1n r; l in con . 1 in . o., 1 

cbr n u ort1 cc 

to ob t • od y 0 • e, luti • 
to Q t b fo • " 

- o.o Q 0 1 by ro e 

- 0. 1 d 

- o.s • -

4 - 1. 0 tf 

el ln r C i 11 r 

nit e lu n. 

Af n 1t 1t z • • 
3 l o l-0 6 % ut t ln 

er fn n 1; tt.ne 1 e b r ly 

bl t h olid r Ci 1 

h u 1 bite b .. 1-o 0 e fin ri 

tb • 
if r 'thr of r t1on l • d. 10 ri i 

rue c1p t 1 n h l • 
' 

01" r1 p 1, 3 4 ho 11d 

d ree1 1 f n ent1 n 0 • e 

omt t d 

11 Ul" b • In th tot l tr t 0 

1 th n in l d 2. 



85 

i , 

C ncl 1 • n linity t ri .. 
C e n .. r to C rt i l 

nd do l t i 
1 0 t • 

r o t t 0 

0 • 
0 

t a. 1 wa t to pH of 
0- t l'1 t 

e in t 
fo t • t wr d i V nitr t 
or ho r • nt • 

ct of 1 ( 6) d b 11 t l iot n 
u • ( ) l 00 

t t 1 oft • oth 
1 t e ·1r 11 • 



86 



.. 

1 ton. 

B r e 1 r1n fu:rt er or t cl 

the probl 

icb 

ty 1c 

oon 1 

• 

ll to r Vi .. th 

io s y ivied nto to cl 

• 

o of 

1 

h typ toe in hich tho to 

C pon 

oc 

re 

f 

n1 

1 o r on oth~r· Th 1ffu 

• 1 • q i d r 11" ( 'l) . 1 r 

tiv of tb f tton 1 , of 1 b e 

l t n, 1n r 

fit 1 111cic c 

tio of ot 1 

11v :r o lorid r1n h ve b 

( ) . o. ( ·) h 1 

t y 

in V 

om t ( ) 

to 1 ,rat r 

r1 

11 :r 

ot 

( 1) 

ver lot 

r o1 1 

1 tr . ( 4 ) fo d rt o 

it l in on y 

oni d1f 1n 1n t 1 re ult in fo t1 · 

nde fo to of b 

the 

wi 

1 

p 

bich 1ff e l 

chlo 1 . 

idly . lo b in 

• 

1n t 

o bt n eriodi r ci it 

on1 . 

to ek, o •. , 311 , O, 19 
ro~e on, 111 . , "w, ryl, 1 24. 

wo. Ostwald, Kolloid z.,40, 144, 1927 
oon1 , . p y • . , , 7 , 19"'0• 

b 1f 1 

87 



88 

t ic 1 to tin r : 

t r r n • (1) . 

n r e o· b y ( l . 
, 

L 1 f %' 1t 

1 l t 1 1 lt ol 1 n,, rin of 1 

C r le .. 1 0 n • her 

( }. 

{ ) r y r t C 1101 

l; ti of ol con l . • h rin f 

tb l • 
ec ol ( ) if 1 of c lo 1 

OU 0 oluti l l t1 t lo 11n 

to it • 

do ( ) 0 

(pilo r in ) in o tin 

ot to 1n . i olo too 

G 1 form of l Vin h l t • 
Fin i n t 11 ly 

on ( 7) . 

l u 1 to o d 

d t • r . T o 1 ( 8) . 

, ,, l . 10 . 
1 

• 2. 
id z. l 35. 

cin , obho ,l 19 . 
- i d 1 •• 3, 347, l 3. 

• 4 • . , . 



con lder tion or he • y ic 1 · ty 1 1 

tr e re l t t l o 1 ~1' h or1e ich 

ed i O oti I of th1 r er ·~ ilt u 

d the ty ic 1 to ti n 1 bou. th • 1 

r did no ny uh di tinotion . 

of ty i l t tur f 11 diffe ent d tbe:r fore 

ny of older tl1 ori s could not p 11 d t tb • 

h 

t 

fr 

u 

• 1 t f1 t to ,o nt t t bi t eory 

1' 

l on c (the typt 1) . y t eo 1n 

t 1 di t net1 n. 

o1f1c erittc1 oft e le 1 theor1e h~v 

i t d bo h in ectlo I d 1 count or t 

r . It ld o wel to rit1e1 

1 coll tiv 1 or 1n D r p nd 1.."T1<1ea r o le 

e 1. b1o cold b 

ener l th. or, iob 

th uch f ct. C 

to up 

pre ntG 

nd t re 

quenoe of o ex 1 e • l 



i 

efl b r1 y b follo ; 

t 01' 'l y 0 ot eo 

1 . 0 t 1 tin t l 

a. ec hol .olnb in oond 
e t1 • 

3 . c! o:rption of tbe eolut in th 
1 t ·r c1p1t t . 

• ~o e l 1c ac 1 oti n 
1 ... 

5 . 1 1 t 0 •• 
C 

• nd e t1on foll 'by 
r i co l ti • 

1 . • _t iff\ 1 n V, ction 
l • 

'O bo 1 ven unt le. 1n f ct no 

lon r lt. 

st 1 1 d r 

tter31 do not e in o count t e cif o ff ct 

of the gel, ltho b tb ir b orl 

Th t 

ny o ke { 87) 

• 
h 

th t 

e th,c,;.t t e 

en o 

ture of tbe el 

h denie • or ~ ltho tl'b C n 

t n hre f n 

90 



91 

y t the ot C r :!.on t the 

n ce r; r the fo 1 Z"J 0 • tly fo 

~ be di e t l 1t 1 d t b t t 

cific :tlu oe. 

r~ 0 • • ory 4- in!lu C oft l " 
1 n b 0 r 0 ri 1n 

1ft r t 1 infl 

e the • 1 1. 

o. o·e o 1, 

t le l! C n, 

eta . , not 

ut f C • l io 11 

ion it C 

• 1 pr v1 

to er t nd l 0 tion o 

tb1 ..JOr • 

11 re 1 1 i t t 

l to tbe er '! 

C 1t C b l' • h fo 

of t 1 ter1 l 1 . olut1 or 

Q • c 11 id l rt cl t ol1 0 11 , h b n 

u ct t t 

or it t t t tbi 1 eollo1 

t t 10 f1 ntl ·l to 

n r 1 le u on p db 10 0 ot 



L 

~ 

pro th t of 

If h t 

Lott o er b 

t io l 

If 0 • 0 

t on lit r 

y 0 

r 

pl· 

th ol on 

. ddi ion, 

du Uy 

n rly 

pr nt , 

z, 

C b ob 

Olo din 

pr oi 1 

be 

rv 

in equi l nt q 

jut 

r 1n 1n 

k 

• 

t 

el ctrolyte . 

1 
.so 

x1 0 ten i t e ork o:t 

ol 0 t r • l f r 

re. 

t k fro b r icle (l) . 

a. /10 olu I dil t to 

1t tot 1 olu to , i gorou ly t 

r op by d op /10 

tte, o cl 

dit o o.. e ft ro-p . 

the furtb r 

03 oluti ., b 

ore le oe t , t11 f lly.p 

ent n 1 i t I ~ 
b er p1d n t l l 

1(1 1 a 1 1·1 e o · no 

i) ti n t ll :re in luo n 

in n on l cti-1c l p ehi 1 

g r of flooculent 

p C I.I d 03 r r 

t1 1 1 tb ol t • Int e ex 

colloid l ol ion r ~ult a lo I 

le floe tio 0 40 th t 

ll ooour n t e I n' o3 re pre ent in 1 l t 

( ) Lotter o~ r_ tr Co old ., p . 670 by J . x de • 

92 

• 



93 

t e:t o • it n f ht th C 11 i l 

fo n 1 0 0 hi 

e oe of I . t n ly 

n t y , 0 /10 

l t1 n hi h l r 

n i r 0 

, Q t 

y ~ • lo of 

t· I • 

0 ver, t r lent 

t .. 1 i p e .. .. 
in t t r n' 

on nc l ion o1n t 

0 0 on P t t coll d l 
r i .. r chl t 0 lor 1 • 

·r oes t i l o1 . 

oti nn 1 .. no 

y t . r o r l 1ffu 

t c ion . ch o r on nu u ly 

ro 1 e 1 cf 

. ll lv r 1 1 , 
cc in 0 ic • t t 

on o 1 1 

1 in of obl r 1 ly 

n 0 C 11 i 1 ilv r c lo 1 w il ... 1lv r • 



94 

10 r in bi n ntu lly XC t 

o l r1 10 ir e ?' 

0 b h1n • 0 

{ 
h 0 

lo l 1n 

0 • in 

th ,,. 0 n e l ct i n r . 

V ion co t u1 ,h l et 

C or1 1 n n t -

ion . 
11 ' 1 t 

nou h ol l 1 

nth V 1 C 1 t te 

1 "I , l 

lv r o 1 1 ti n 

r in , , on t i 

inf r b coll l rti lor1 e 

1 • 

1 r in of !l Clo e r 1cl i not 

n oe 1 net r 1 1 n1 y 

t or th cry ! t of th r icl 

1 t 0 1 n . 1 r 

ory d ny ion , or ti > 

ion nd C l 1 1 r n C • 

b f C 0 ,. o. • r y oc ory . 

·t 
, 

• 



95 

.( 

T 1 not ep 0 0 

y 1 1 b th on 1cb 

{ 
~r ue1 0 

rent C it t y . it i • 

r 


