
www.manaraa.com

Retrospective Theses and Dissertations Iowa State University Capstones, Theses and
Dissertations

1954

Titrations involving cobalt in ethylenediamine
solution
John Parkman Butler
Iowa State College

Follow this and additional works at: https://lib.dr.iastate.edu/rtd

Part of the Analytical Chemistry Commons

This Dissertation is brought to you for free and open access by the Iowa State University Capstones, Theses and Dissertations at Iowa State University
Digital Repository. It has been accepted for inclusion in Retrospective Theses and Dissertations by an authorized administrator of Iowa State University
Digital Repository. For more information, please contact digirep@iastate.edu.

Recommended Citation
Butler, John Parkman, "Titrations involving cobalt in ethylenediamine solution " (1954). Retrospective Theses and Dissertations. 13365.
https://lib.dr.iastate.edu/rtd/13365

http://lib.dr.iastate.edu/?utm_source=lib.dr.iastate.edu%2Frtd%2F13365&utm_medium=PDF&utm_campaign=PDFCoverPages
http://lib.dr.iastate.edu/?utm_source=lib.dr.iastate.edu%2Frtd%2F13365&utm_medium=PDF&utm_campaign=PDFCoverPages
https://lib.dr.iastate.edu/rtd?utm_source=lib.dr.iastate.edu%2Frtd%2F13365&utm_medium=PDF&utm_campaign=PDFCoverPages
https://lib.dr.iastate.edu/theses?utm_source=lib.dr.iastate.edu%2Frtd%2F13365&utm_medium=PDF&utm_campaign=PDFCoverPages
https://lib.dr.iastate.edu/theses?utm_source=lib.dr.iastate.edu%2Frtd%2F13365&utm_medium=PDF&utm_campaign=PDFCoverPages
https://lib.dr.iastate.edu/rtd?utm_source=lib.dr.iastate.edu%2Frtd%2F13365&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/132?utm_source=lib.dr.iastate.edu%2Frtd%2F13365&utm_medium=PDF&utm_campaign=PDFCoverPages
https://lib.dr.iastate.edu/rtd/13365?utm_source=lib.dr.iastate.edu%2Frtd%2F13365&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:digirep@iastate.edu


www.manaraa.com

fimfioss imotfim mmLt » 

wnareiMiMi mvmm 

jfoha Fmimm. Mtlm 

jk Maittei to tli« 
f&eiatf ia fartlal. of 

»« f®3f o# 

Boofoi m mms&mt 
• • I • • r 

laj^r s.. .4u^ls^i<s#l' ̂ hmiptrf 

Appi®T«ai 

l a M p F  i S S

SS^f^EjSrpsiii^EK

i«aa''of' ipiite 

tmm Stat® Coll®®# 

lf|4 

Signature was redacted for privacy.

Signature was redacted for privacy.

Signature was redacted for privacy.



www.manaraa.com

UMI Number: DP12616 

INFORMATION TO USERS 

The quality of this reproduction is dependent upon the quality of the copy 

submitted. Broken or indistinct print, colored or poor quality illustrations and 

photographs, print bleed-through, substandard margins, and improper 

alignment can adversely affect reproduction. 

In the unlikely event that the author did not send a complete manuscript 

and there are missing pages, these will be noted. Also, if unauthorized 

copyright material had to be removed, a note will indicate the deletion. 

UMI 
UMI Microform DP12616 

Copyright 2005 by ProQuest Information and Learning Company. 

All rights reserved. This microform edition is protected against 

unauthorized copying under Title 17, United States Code. 

ProQuest Information and Learning Company 
300 North Zeeb Road 

P.O. Box 1346 
Ann Arbor, Ml 48106-1346 



www.manaraa.com

dv>\s\,c& " 
33?Tt :   ̂  ̂ j mam or comsw 

mm 
I, 1«9»®OT0» 1 

II. mnif OF ummm 3 
111. casiDBiATOS m «s wmwmt, cmtkotis, 8 

IT. fswawm- wmK, MET CW. WS sjwwmfja OF e©iAiT. 10 

4%, @9Xmti&& ©f Oiaml&« XO 
1. lOi^mtS IJ 

h, 13 
g» S%«3^teri p»^asim t9mei®fmi&9 13 
I. atteait mmm» 13 
4. Afpt̂ ratttS ' 14 
!• 14 

0« Stttblllti' &f p0tat»sim fmriafwiiA* 3@ltt%ioBa 16 
i. 3%«atedi»itio& ef tmtiftfmtiM B^tim 1^ 

D* Kfdot ef rnhm M«t«la U 

1. !*«» If 
I. Mielc«l aat mwm 20 
3, mmmmem 23 
4. tStocttiwiy ndl|rM«aviif iWBAdtm, tf 

fa)  Wim@% tttemtioa 29 
(to) ia®k %i%iem%im m 

I. BU-mt 3t 
1, Afpli®att©a %o »«%«lli®«le«l Materials 35 

i. ,fcBslyet» f©r la SiS 1|5 8t««l, Bpebl««»# 3® 

f. leeiOMM^wt 4t 

1, Is ibMiix# (»ilrme mhamt) 42 
2, 6otelt Im hTmat<» {silwir ]̂ 3emm%) 4t 
I. itaisliwA stiMl 43 
4. eh«»«»*awi«i«-«®lyWl»aw steal (e.g. US 153) 43 

-T) I233 



www.manaraa.com

iii 

fm® Of cmmm 

F«g« 

T» wm&t Mif wo. in m maAm AS A 
mMxam wmmim mwf, 45 

JL. GeBsiittmtims 45 
3« idAmetlea &f O^Feof flA MmimM 4S 

3.» SiiAm@tl«a ©f 4t 
t« SMmtim &t 48 
% • ®f w«aat» 4® 

e. iiAmetiea ©f mhrn .iM&m 49 

1, 0f stasanto 4f 
g. Mmstim ammatt 49 
I, fItipaMm 9t 5® 

&• 9t 50 
1, ®f Mfttal-Jatat 59 

1* fitmtioa of e^pnr 6s 
g. Ti%m%im ©f awpewy 6| 

f, Ctei«ieal Hi»f|r lotaljt 64 
Q. «Mm©tt®a ®f ©rpiadlis Itto'® emmm&B 65 

fl. MMOr 6f 

vii, Kffffiwewi ®if® 

Till, "^4 



www.manaraa.com

f . J l h , !  
I I 

I  

i t 
I 

§ 
t 

I 
s 

I f 
I 

s 
s 
I 
$ 

1 1  

f i l l  
s 
I I 

I i 
% 

I 

f 

I 
I 

S -S 

s 
*« 
$ 
I 

'  1 1 »  
s • 

I  

i ^ I 
? « I i s 

i I i I 

0 

S 8 
S 8 

I I  

I 
1 

§ © 
« <rf 

I 

I  '  
I ^ I ^ 

! I 
f 5 
g i 

I <#<« 

f I 

I 
I 

f i l l  
J f ® « 
i  ̂ i « m 
5 

i 

I  

I 

m 
$ 

fP' 

I :  
I 
t 
@ 

I 

I 
I  

n 

M 
•0 

J 
S 

I 

- I 

I  i  

I 
1 

l i  

« It K 
*« ® -I* 

i i i  
J f 
i *• 

I I 
I 

I  
s 

! s 

g 

!  1 1  
I I' 

i  ̂ I e p 
t i « 

I ^ " 
I s 

5 >rt 
i 

m 9* 
s 

i 

a 

s 

I 

I I  s 
I  I  I  

*# Q 

4» 

I  
%« 
o 

t 
wt 
lai I 

I  I  
4 J 

I 1 
I I  

I I  «*4 

a I 
I 
s 
»« 

I 

© 
§ 

I I 
S IS 



www.manaraa.com

2 

aitxsae-l-galt. Withtmt peier a®p»»tl©a® @0loifi»#%rld ppoeadior#® are »©t 

«»aw«31y •fflleafel# wh«B l«yg» .im©tta«s ©f olslity eati©ma @m pmawut. 



www.manaraa.com

I !  

I  

I 

I  

I  I  

I 

I 

I  

s & I 

I  

s 

I  
I  

<N <ri 

I 

i 
*4 
IS 

I  
ma 
5 

3 
5 

*> 

I  s 

I 

I  I 
t I 

I 
«B» 

•0 

1 

© 
I 
vi 

I 
I  I I 

I  
I s 
t 

I  
4k 

I 
i 
a 



www.manaraa.com

s 
i 

5 
t 
n 

s I 
3 

m a 
% 
at 

I 
s 

I  
!  

a 
I 

* a 
o 

s 
4» 

I I 

I  

t 
I 
I 
I 
M 
t 

.* & 
§ ^ 
*< H 

s  I  
0 o 

» M' 
1 "  I I m ^ 

•r< 
$ M 
n 
I  

I 
% 
i »« 
•s» 

S 

^ ® 
f 2 
•*» s 

S(' 

I  :  
«4 9 
© i 

I  I  
S * 
S I  
I I 

m 

t <r4 

f 

t  I  I "  ^  I  «  
eq S ft p4 w< © 

i 

s . 
1 S 
^ I 
i 

2 I 
i  ̂

i 

I I 

3 

s 
I 

I l l s  
« w4 

I  !  
t 

I  

I  5  

I 

I 
s 

I  I  i  I  



www.manaraa.com

II 

i i 

t ® 

I  2  
J  :  

© 

I  I  
I  g 

I  

1 
« 

S  
m 
s 
I  
I 

i 

t 

I  
I 

I 

5 

5 
$ m 
t 
i 

I  

i 
i 

I 
s 
I  
0 

i a  

I  

s •i4 
»« 

I  
J f M  

I  
§ 
%4 

1 

I 

® 

M 
» 
« 

I  
S 

M 4» 
s 
t »r4 
I 0 

I 
I  

I 

s •0 

t 

I 
*0-

I 
I 

:1 : 

i : I i 
S Sr ® 
I  »  
I ̂ >*14 « 

J I '  
1  i  

t i l  
I  1  5  

!! 
S " 
i l l  

J 

fi 

J 
•0 

i 

%4 
O 

s  # »  
I 
I  
I 
s 



www.manaraa.com

i I 
I  

I  
11 

1 1  t  
I 

I 3 I i « « 

n  

I ! 

I 

n i 

1 1  



www.manaraa.com

i  
t 
i  

$ 
s 

I  i  
^  3  

I 
3 

© v4 
I  

1  

I  
I  
I  

a  
I  5  

i  M 

Ji '  
5 I 5 
f I s 
^ g €» 
s 5 d 

I I I  

I  
I «  

« M 

I I ' 
3  3  1  8  a  

I Wk 
I 

I 
I.  ̂

& 

I 
s g 
44 
0 

5 
1 

I 
§ 

'O 
«» 

J 

1 

I  
"3 

i I 
%* 
© 

8 »« 
#» 

•««» 

I  I 
I  I :  «  

m m 

§ 
a 
i 
i  m 
1 

S ^ 

^ ^ ^ 
94 # ^ 

i  s  i  
I  :  
S I  I  

_ •** 
8 I 4St © 

I I 
® -ni 

I 
a  5  

f« 

I  
I  
SI 

a 
I 
I 

I I 
I  I 

! 

f 

« 

$ 
s  
I  
4» 
I 
% 

$ 
a  
§  
I  
I  g  

I  
J 
K 
1 

t 

I  
O 

I I 
t 
I 

I  

I 



www.manaraa.com

§ 

5 

§ 

m 
I 

I 
% 
i 

I 

S 
ja 
g 

I  S S I 

s 43 
1 

r-1 

I 10 

• I ^ 
S  I  I  "I  i I 
^ I 

i 

s 

I 2 « 
^ m 

III 

1 1  

I  i  
1  t  
a d 

IB 

a 

t  
I  

s 
A 
I 

i  I o 

I 

H 

I 
e 

m 4S> 
i 
I 

1 
S 

M & 

I I  
I I 
@  *  «  ^  

n  
t  

I  
$ 
f 

I  

S 5 

I 
i • ^ 

l i !  

I  f  1 1  
H  '  

I 
jd 
4» 
«4 

ft 
0 

1  

s 
S 3 

t  
: 
8 
1  

« 

I I 
& S 

I 3 
f 4* a 

I  

I 

I 

I  i  

! 
I 

1 
I s 

I i 
0 

i  
a 
1 
I 
I 

i  

I 
i 

I  
I 
<0 

5  
s 
»* # >  
I 



www.manaraa.com

f 

katim th» eAimabmg» that it wmM k&W9 roimelag p3P®iwa'ljl®» oaly la th® 

ptmmm 0f « tioat. a g@lmti@a ef mi* 

fa%9 ®©ii34. %e iAA«flait«X|r witlbmit aal oa sMltioa a 

soimticn @®atfttalig a iimlfte wmlt it hmm& a pfitteiag &sm%. 



www.manaraa.com

s i s 
I  I  I  
I s ®  

I  

f 

m 

I  

I  
i 

8 ^ 

.  I  
I  

I  ?  
s  % 

I III 
: I i ' ; ' «  I  ̂  

S &» * 

I  ^  I  
s : s 
r f 

i  

1  I  
*" i ? 
t » I  

! I 

-  ̂  I  ?  g s 
I H. . 
I  "  J  f  

I 
I 
t  

I  
0 

1 

- I 
1 1  
s ^ 

» I 

i ^ 
1 B 
I  S 

g 5 

^  I  
I  •  
I  S f !  i f  I  
t* 

I 
s  

I f  
«»' @ 

r r 

^ s« 

I  s  
I* 
§ f w 

! I 
" i » 

I  
I  

I  
I  
I 

i  

f  
I  

i i 

I 
It 

1 1  
i i 

E  
I  
I  
a  

I 
•tl 
§ *9 

a  i  
•Q 



www.manaraa.com

fig, 1 ©f wltM 0.01 1 

Sff®«t of Mtm0 oa flt3p«tl« 



www.manaraa.com

12 

+ 0.2 

+ 0. 

UJ 
-0 .2  

Q -0.3 

I 0.4 -  TRIETHYLENE TETRAAMINE 

( • -

DIETHYLENE TRIAMINE 
-0.5 

ETHYLENEDIAMINE 

PROPYLENEDIAMINE 
-0.6 

-0.7 

FERRICYANIDE, Ml. 



www.manaraa.com

II 

aityoges tliiitittgli solmtioa to l>e Air sttst ftla® li« ttcelnAad 

Aurlsg th» 
in %km mBiag osiialat tte ©f tbe sait as «»il as 

tba ixm mA,m is sssmtiftl* it stl̂ le&eiiiniaa aieas is praseat tb» 

f@t«atiai tritts Sd l̂owlirf ivm 41aaia« aiii its salt nm praswait 

^a fetaatial. imflilf Maabas a atMtif stata. fba atk l̂tmaSlajm&aiim salt 

la a#)iir«»td&tJlf fimiaA ta aittt %f ftatttrallsiiag tha aeii x>«aaiaiag aftar 

tit8@3M%i«& at tMa SttaiAa. 

1. liNKg<mt« aai Appaf̂ tus 

i, IthyXaguNttwiiaa* 

Graiaqralal atitiriaBaAiaaiaa ms Aisttiii^ ofm miim byAroclda. fba 
ffnatim hmmmm ims aellattaA. 

t« itaateft fflstaasiwa fanyiapimiia  ̂

A»f««iiiata3ly ©.©1 H petasaiw farrl̂ rBaita ®@l«tl©B ws praĵ ipet %y 
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Fig. 2 Titration Vessel 
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%h3 9lmmsM %® 10% dli ae« lat«idr«Ptt# 

Qtw&m T^mm  ̂ tL§m%a wmm- simm it imt t«sl»sa t<i n^m@« &sl̂  tilt 

fMa ms  ̂Milae hfAim  ̂
f«TOcii# t© .fiui ««!« iwltttli» ®f tfci® aai %M«a. l>#llla« t® 

Hi# iSEecss f«»14#» f«e©*14« iBiiwtleik t@«M m% %« mett if 

m mlfMmmm p3tm»m% mim t@ tt» t&mmtim^ ©t f«rexi«elt8 
%tmm rnimmMB lAlek lBt«5rf«y®i itttfc tt# tlti«ti«, mm %km* 
eiaiMiats mm m^9mt It *•» Mmmmtff %& mut-1&» %iti»tl®a a«tiaw04. 

• M.elE ti»gatt.»« ai etoi«it«, 

twiaitat% miigrntkU, mO, tl« m% im%metmm la %h$ i#t»imtii«%lc« 

&t «l»  ̂•9mm ^»«at «lag  ̂» U p®!*#. Mmmm, 
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+ 0.1 
8.85 mg. Mn (H) 
501.6 mg. Fe(III) 

8.85 mg. Mn(II) 
51.4 mg. Fe(III) 

8.85 mg. Mn (E) 
20.7 mg. Fe{III) 

8.85 mg. Mn(ll) 

MANGANESE EQUIVALENCE POINT-
(ONE ELECTRON OXIDATION) 

-J  -0 .2  J L J L ± ± 
6 8 10 12 

F E R R I C Y A N I D E ,  M l .  

14 16 18 20 
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II 

2. Wtfmt  ̂ ©f Ifiitel X@a« «a tk« M@k of 

 ̂ with ia M%hwlm9$imA.&% 
SmXn'bim, 'IteAir̂ tto stimti&ai 9»«i. 

0#i»» mkm *t*«i 
«f ftwieptaii#' f@* ii®iE m*s«- i« lpi«#8l» §®mpiexiaw 

Wnkrn, m* m» m* Agent 

11. il 
11.11 

15. t® 
l|.4t  ̂

irCfl'h 2.14 
•feCfSl, t.l4 Smlf©sallefl«t« 

11.11 
11.15 

15.15 • 
15.41. 

fW. if.f 
fW, if.f 

•OttWkt# 
ittltitMllfjflattt 

11.11 
l|.t| 

15.t5 • 
15. if • 

lfe{VI). It.̂  
lfo{7l). |2.f 

Cltrat® 
Sulfoselioflato 

H-.tl 
11. tl 

lt.4t ' 
1E.«4 

• i«, if.5 
m, at.5 

gttiaat# 
Swlf#»«lteyl«'t# 

15.11 
Il.tf 

15.40 
15. tl 

Willi, Sf.i 
WlHJ, 15.8 

ftttat# 

15.IS 15.14 nrh X%1 
ftlWl, t.«4 

fltwii# 

ll.l® 15. t« nrh if.l 
WCfll. Si.l 

« 

11.1® 15.1© ?{T), If.f 
10(71), 0.1 

« 

11. ̂  15.11 W(VI), Si.l 
«o{VI), li.S 

» 

H.J© 11.14 6#rni» t.S4 
wcm, 11.1 

« 

15. If 15.54 <;r{vi), t.S4 
MoCTI), ll.s 

II 

15.5® 11. g® Cr{7l), 2.84 
mm), i|.« 
T(T). If.f 

» 
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14 

®# f«s*l®faai4» 
fekezii Jig. 

f©*-• 
.ttos, mf. 

§t3^«:p l«%«i 
l€« rnemmt, 

M$m% 

13.30 Cy{TI)» t.S4 
W{VI), S|*S 
V(T), It.t 

i3*m • 11. tf irCfil, t.i4 

mini, .#5.6 

» 

13, it 11. ti V(T), If.t 
W{TX), l|.S 
M0{YI), 15.8 

» 

11.10 • Il.tt T(T). 19.7 
Cr(vi), 2.84 
Mo{¥I), 65.8 
w(?i), 85.8 

« 
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fig. 8 !)et«xniiiatio& ef Cotelt la Silv»r<-)>rariBg Back Titration of Sceasa 

fanieyanid* wltk 0.01 H Ootelt Salfata In SthyleBadlamina Solatioa. 
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I, Butiaitjaatiom of '©tlNilt in iroM# 

Aeairsii 
tisight '©f 

t. 

itiaiidard 
iy*«a)4 

ml. 
mimi% v îmsA 

fm mm 

B»-0«-Co Allor A*» 1.0847 6,41 0.45 
0,53 P«r 1.1124 6.50 0.43 

®«i,t la determifiied 1.0449 6.30 0.44 
HfNistifogrepW eelly) 1.0868 6.51 Q,U 

1,1985 7.48 «.4| 

iiioy B** 1.240f 4.6 0.17 
(mMl% p®3P ia378 4.® 0.M 
mmA as 1,0667 4.2 0.19 
SftttffI^phl eally) 0,966? I.I 0.17 

1,2041 4.1 Oitf 

S#^^« Alli^ 0.9761 4.1 0.36 
C«0%iilt f.ll 1.2502 I.J 0.37 
^m% •«» 0.9702 4.6 0.35 
SfHtttWgwj^icallyl 1.1519 I.f 0.3? SfHtttWgwj^icallyl 

1,0805 1.1 0.36 

Ampeo j^l lp«a« 0.3409 14.11 t.ft 
(oobali 2»lft f«jp 0.3868 11.1 t.f7 
eeiftt) 0.3361 13.7 • t.l3 

0.1992 8*35 t.fl 
0.4180 17.62 2.91 

*mmM» •fiî m «ae« f©r aatlfg©# m wli sa»p3.». 

ia«lpii« ©f ie-Ou-a® Iii»®i. tfc® mmmm ftf %h» 
t&%Xm%mi s«, 31®? eenti a®, ©•§|-̂ .4C» me nm%i «at imU 

®f f#, m, 11, », m» sM Mt. 
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fR%I« 4. «f 0§%al.t in Stif»3f-i>®aj?liig 

Ba  ̂ #f Mmm WmeHymi^ wtth Sttlfst#.* 

itamdard StaMitit 
mi MfMC¥)c ««4 QQhmlt ?«iiA 

SttBfiK., i. *1. fs®i» «!• fmt ©ftat 

0.4ns m i$A i,n 
9,3m ti 10.4 i4f 

0.fOt© IS T.iO 1.71 

§,4168 t| 14.2 l.ff 

0.|t2S t| f.f© X.f| 

, Af«jwt« 1.71 

m®ir Ss #0, 1.13.. f«t-@®at| 1®, 0.tS-0.f©i A$, 
Al«© «*11. f9. Si, Alt m* 'Wbt aa» M, 
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fafelt f, #f Ge îalt to &mm 

m6.iMXm» S%f«l 

mi0L% ©f 
iffiifift, f. 

StsiMari 
S,F®(CS) 
Ui®a, al. 

©©%alt ĵ w4 
F®3? 0®b* 

§.1601 6.1 0.64 

0.mvt %3. 0.6© 

%m3 1.6 i.|? 

§.t4ff ia ©.61 

0.6III 6.4 ®.6j 

A*®»i® ®.6t 

iy» 18 ffi-? «t«ts .»!, 1©| »» ©®» 
6% «ls© !»«»»«* ia »»0aat9. 
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Sia®# tM« U »*©l>8itely m rnmlmi m mll&f m U Ml»ly t» 

m% m fmt*!®#,  ̂fiiilm «f %i# ^mm&t lietli©# i»8 mml %©ta31y 

«i. fte« M9k tit̂stiaa iwttot «i« «i«i f# tl» •©"biO.t m&%m% 
mi auQb a ai « pw îart i« 

gi"r«a f»r toil 

l. 0®Mit la isiifm 

w»i0> mmmtuflf & 01^91# #f m mit# ttai% 1. g. aM. of smtli. sis® m t© 

es»t«i« I *1© I© »g* t0%«3.t. ItasoXve m# awfl® iM %k# »ialw» aiiswiBt 

Bitei® •®li| 4 »1, «*® tm m ®.| g, Mi S «J.» ®t 
®tli eiM. %k« t9 stî ag tmm» mm a ^us^mr* 

e«®i 11® »|j:t«jr®, Aiimt® ta p *1,., Hell f®* fiT® aiwt®®. e®®! ngftla 

ius  ̂%mmi'm t@ tit® tttwtttm fmrnl* ®aqss«a t̂»«* attyeta® tirottili 

tk® :s®lmtt©a tm %m «!»»*«». Mi «tl̂ l«att8tai.a», t#S «2.* f®* « ®.3 §• 

iî # ® JL ®®î pj»®* l§ ^®353E!*S** 

eyiatA® f»l f#l.l®« tl® i@%«a%iai»t»t««l3ly %»tm « flJitlffli«-

•AtiorftM @ftte®i •3.'®«î ®t® 

i. ta ter®mg® (ytitwg ig®®eBl||» 

»®t̂  ®e®«t8t®ly ® issfi® ®f ®*l «. «» ®t smeli ®i*» «s %& e®at«la 5  ̂

p m* mmX%, »t0®«lT« th® snafl.® t» a afcî iBr® ©# 5 *3U ®f aitrl® «ett 

iwt I *1. «f fweWsMe wiA, &m mmmmf ^® a®lm%t» t® 9%mm fw«« of 

««lt, §ml mmtrn a»i te ml, l®ii t-h® el««p 

8®latt« tm %m »t»mt«si tf ® pp®®tp4%®li« ®f stiwr ekl̂ rti® mipw® «t 
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f:. WORK, piEf W0. uffl oi smjiB 
AS A SiM«» lOTCING 

A* 'Wmlimimry 0ta»i«ttati©wi 

W0m tmm %m% mim%» It a f#w#»fia 

mrnmm m» tmrntim p©t«ttai of %&« 

»f§%m a»»itaat®iy •0,t| *. e®fealto«8-

«%feyl*»«i.ii«lft» »ya.t« t.® ttastltw ®3^gt% tlfflenlty %hU 
€ixm%%m *»• ©feirtat'Si  ̂««# -©f « s.t«aa*M of m%ml% iwlfat#.-

f&# ••tfcyliiiwiiiatw m§ «« tfct r«im«lai 

agiat was %km t» iittt ©f iwlfai#,. A 

atoniaM ©f salfat# «#ati Mitit.af  ̂nwlgfe-t «ai 

iat«flatt#l.y wl̂ mt 3,©«g #f 

Asit« #r«i ttoa> ai*8at®i®« ©f staWXt̂ y m stwrnf# sat was# ©f ppî aara-

•ti©is.» tt mi me^®©%s4 that ms@ #f tMf ir«ig®«fe la «l3c«llii« sotetloa wBa-oM 

©f m§mi.e eat teer^ale ly tMIe# 
©f itiwlmt i% ms f©.istl(l.» %& 'mxf tkm. ®# iretwitaat «»a 

•BAfel.Q ei«tt mw xN«ii«@%idiis« 

'.Ist-llally, hmpmm,̂  It iwn to stmty tk* «s» ©f t&& 

»y®%((» as « !»§ agtat̂  e«» 

f®w0a». ®dL:« ©«»fl.«c tea ©f .itir of 

%'k9 eotealt-tlttrfA# #ygt̂  %h» fttiel'a®. m» ?®etlly sM 

•tmilltet* WW# «it«%lisk#4 'tapidly t« aodt tai(«ii, 

1% wta %©• lawattgat® tli« of ®«©h ®<«* 

psm^B m ifMsli wmm imem t© %# 

©ffmiw «iti8la« «giiat8 'l» Mii solwtl̂ » »« »e@©  ̂ pr©«p ©f rnlmrnm 
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to %«, itaiifi. than# mek «« toffw aisA m^mwej lAdL&h f&wm& ecmp3.«at®» 

mS. ifclth •wmm retttuffel® m Imtm mtmm atat®. 

tt« fiaitl f&MM nf %M.« .el«ily mit irttfc km'Vf̂  »®tals, wmk »» 

ailing m& , liilelt ®.©  ̂• %® 'mmUw to ih® fi?®® 

tm&tm t# «»i©«sa4s iwr® th® Tî 'm%im «f «ar«»%le 

mitm mm stuiliS. X% ira® |>0®s|%'i« «!»% tte 
systw wmld. x t̂ie® altf® imla®® ©r t® 

lm%«ffii®iit'l® »%®'les. fb® iaif®9'l®a #f mm" 
ptni® In iio'aM ©itei®® tli® pe>®®tl@®ilty of tbes® 

1®?® ®ptta W eisi®t«® #f il«ias it -ulî t l>« fdssifel® t® 

a9l««tl*r®i,y i&® alts'® ®p«f t« m altwse ®r tulmtei 

S. l«i»«ti®a •©# .§««! UA Aaioiiii 

a® fii?st gr©«f ©f 'eatiW' te Im itttllsA f®*- t&®i* 03El«lsl»g la 

«ltol4aa Mlmtiea w® tSh® ©f grtttf Wh* t̂e«®t®, »lfM«t®» 

ta«g»t«t®, wemM%9 mm ®I4 faijrl̂  mMilr la «@M aelwttem, 'aM 

it was «iEfeet«« mat wMl® tills was 0 t®f93iii«at @mm reAmUom 

muM  ̂ tak® flas® la aJJcalla® s©l«tl®s. A ®tl®ttlatl©» lmil®ate4 that tli® 

i?®att®tlo» f#ti»tlal fm tM® @te0aa"t®-®topi»®«® ©©mfl®' »®m3.4 %» Mhm% -0.1 -r. 

at a  ̂®f a.#, aat kim®® t®a®ti®a wtm tfe® ®®fealt©i»-«tiiyl«a®il«alaa §!»-

ylax usttli l»® ®3Ef®fteA t®' ©®«»y. »® mkim «®tal« «»® lm» 

m mUmmg agants, %u% at tii® a^® t.lm« t̂ ty ]e«tu©ti®B p®t«6tl®ls ai?®. 

i®»a p &®fMA®3&t. 
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1% ma if U m m&m* &t' 
mMm%§ iM nai %m mmm» %a«fc 

•wllfe f»*|0yaiil4», *!»% 1) mm l»« ?®€w««t to- %to felwi«at 

f©» «ad t) exttaWos ©f m%mml mmm %• Stat»- ana* 

poems mf %# iltxli* fer ia ultolta# 

lei©is€l»gl|', -Ha ©f ©,#1, » fttaasim fsw^ofamt® iw# s-lfwly-aMei 

%& m. itltttlea of s'»3.fa%# la «t̂ l«#«a»lae «0la%t«« imlfotalleyl-

1« «tW m§ tta® ttAlea «aa th» tmrnMiMg istltttloa Mek wltl ©.©I K 

petMitw ##«def«ai4»,, %t%m%.im m$ t§ll0w9i pt%®ati©«e%fitft-ilf -aai 

la Wigm«- f 1» 0hmm %M mrm m -tlta-iaM. fit® tir&t ibwaii ta 

tfe® titimtt#a twft- w»# tim #ai ptia* f» M&k titiwtloa ©# mmm 

mhalt Biilfatti m» agjswii. «l®#«3Ly -wttlL a«@aat feas«ft 

ea r0Au««tloa ©f m Mmiiat Ma@aa9-»ft. 'Hi# -««i«ai4 fmetim 
®-f III® «rr#'';'was ti!«t tl» «wi ji®ia% f©* ©adWattea m 

feiTali»% wmtmmm t® the crnflm -#f 3i»a«»»»-# wlta ialftsaltey-

*©»• tM* iattw eaAiatita mim aai aot -aacaelJlsr 

%1®. ®h.l® Has taa %# fi?«»«a«# ©f Mvmlmt. aa-agaa#®-# aaltB la 

f-emaaisaata, fc»A ataaiajNliaei. hf titjfatloa agaiast aoilaa 

©»lat®. A®«@»iia#f» «» of th® f®i5«sa^aa*» iwa Pollen wttfe 

feapiMlt aitd. ®ai asmpayai .sfaa^photcffiattiially *1^-^ fttaaapaat# solm-

Meaa ®f e^aastMttea. A Satlwaa 1 -8i«®tT®fli©teai»%w ims aaat 

f« titia jttt^aa a»t r®aiia«s- «»ra .taJoMa .at S-t5 » * Resalta oa %m 

Uffmm% aXitaata aiiawai tteat t&«p# was ao iataetaWa laaaat ©# 
migaaast ptasaat la tim pmmmmmM 
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tit# Utmtiom m»ml» mtiflia#* 
iiwrtftflF m» %1m& i€i#d .»©3»ti©a titintai, ultt ealfn*#, i» 

ftgttiw 11 is wlkmm. %h» ®wf« ©%tai»«4. ©»ly 

®»« %*9«k l» %'k9 %t%m%im @«rr» «» Wmm 'tltwtlsBs gair# 

i4®«tleiil mmrnB mm &U mwm al4#tly kî i %&km, l.|f «§. 

#«taA, 3l,«f .ag, rnmemmm* !!• ii®%li®t l» tltam-ea* mA ki01f 

fm mmXtB tk« mMlt sulfa fe« fe» g%taiaiftl«»4 at̂ iaat 

3P»naiî wit« #f "kmm lif %h® immi'k&i, 

la til® mmm of %k» altf# wwIe It wm f©aat t© i#t«sml,a# 

til© ftfTieywaii# e®iit«ttt «f tfct» mati Is t&« %!%»• 

ti«»a wl» -la «t*yl«wiAt«»l.a® s®lmtie« l« 

m mt®*# #f ©.nalfst,® mw ftacrioyaBiit, si»®« l«Ti# «»«wts ©f 

4© wit Ifctirfw# tm t&t IttMtlea. 

1, fit»tt©a «f 0<»fi«at#a 

A a«ml̂  ©f m l̂s kmm t# f o» a»la« la aa*«Ma«  ̂

,sol«ti0a, »• m&vk ®f l|«pw& ffi) wi iwtimtatal la estaWtsMag tto 

#t«Mlitf eeasteatt ®f »«mir wa& tto r«««at teeete- ®f 

tM fftlvito (52) t®»ta.ia» m «pp«4i3i llsttsg atft̂ ilitr 

@«it«ats. lutli iat« r«wite t# is® iatkwtt, Mt « th®ip®«ffe r̂oaaineyk fca» 

%.iMa laM f®!* iwethm ®j»t̂ tif .itttiy ia tM» fi«lA. 
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1. A PICTTY 0f rnnat'im mlmmrU fm? tm 
©f Mi l#ea pregtatta. a Qritiml «aly»ts Ms 

mad® 0f ttls-fttlom ©f ©©Mlt im ®wMmtae«,l stlwllos.,,, 

t. Aa i»pii?®T«4 f«»rt̂ aai4» tit»a%-l©a Mas hmM im ^Uk 

mRmia i§ W m^lm^irndm a® .ng^at t&r tk* 
mhmlW  ̂ im* fit® ®<af3,®E Is 

•gmt % m® ©:,| T. Ihsa %&« ««r®«i#aii»g «aiio»i«-@©bii.l% aystew, «Bt tk« 

%r®®k tst %k® i»i f©iat fey « statiar 

|» ©fttaai ©«itt%i#a» tm tM0 A®t®f»la®ti©a ®f Mm ^ma. 

•atafeMshtd. est-® JKBSi-1® ta!e«a «f©ta ths «ff®e%« ©f air. »i® 

•i«t0dmlaati©a ®®a fe® ®8«i#i mt m a t|-tr«tl©m la «©st tustaa®®®,-„ 

4. fk9 0ft»m ®f 9tkm m&%»M ©a tl»- f®iPtl©f8iit€« titifailea ©f ©eteit 

la s©l,m%i©m to# iMwa ft«ai®«. Si® ]pp®si®m#® ©f l»a ms 

feani m sMft tli»/f®t®atl.iiS. a% %l» ®f tli®' iltif«tl©a kf m» mmk as 

0.4 f. Hi® «s® ©? ®l%»%®, T«IP|«%®, fl«®i»ii®, I f̂imffewjtot®, ataaitol, 

,«at ®iif©8all«rlft'fe® mwf fitedlaft Im wl%k 'Ite.® e<»fl®xatiom ©f 

,f«».l« iwm* Muiml «ai fwti »©% t« iat««e«r® la ih© ilip®«t 

•tit3P«%l©a ©f wtllt f«»l@f«aii® Im t©im%l©m« ,. 

lateyf®**!©® ©f *«a^B®»« M %k» mM%% m» st»4i©i ta i®tail. 

It «n® fmM fhat ©lt3?at® ©<mli m% ttssi ®® a ©«pl®xiiig «g«at 

Mapffl»s® i»® fif®a®Btj m® &m.^lm m.« ©XIAIir®! kf f®wi-

eoa©«i%«m*ly tfe® @©|«l*̂ oaa-«thri®s®«t«aia® ©laplex. l«8'Wl%s 

tm h&%k mkmlt «mA «««i»®s® w®?® la •»©*:. Ustsg ittlf6®«lî @yli© aeift, 

iwaf®®,. mm mmmMim of ©©¥®lt aai ms pj®®4%l® ia 
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