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I . Ilf.i: ~ODUC'j;l01l 

Th re ha b en t pl viOi.\S 

lit tur • On of ho , by- Lorenz1 , .n seni-quantita.-

ti e study in hich th :ut or made no att t e.na.J.yzo the de.ta using e 

methods o£ ch cal kin t.1c • ~a n.in s~, orted by Hyers2. a a 

quantitative atudy. !b author .ape ded snmplee 0£ po dered boron oxide 

contained in gla s buc t in 1st at· o ~ he:re.. He then £ollo ea. the hydra,-

,1ater sorped. ~ers eonoluded t th }\Yd ... tlon . ~- n stepw!se reaction, 

proceeding :f'irst to et- ric acid 1n 

final orthoborio acid 1n an undetermined 

nn.er d then to 

The reaction studied 1n th re . .,oa.rch 1 that 0£ »~3 . a.ss with wate~ 

vapor. a heterogeneous act on 0£ the ~neral t~e 

olid + ~s ---- solid. 

Betero ,n ous reactions p~e ont tho pos 1bi11ty 0£ b ing kinetically con-

trolled by he transport of e rea.at11.nt .. oll a by the rate of' the 

chemical reaction. ln this particul.&r case he presenee of' a solid l~r o't 

produet on the ~ace ot the teactin.g oxide leads to a diffUsion process which 

m;q be the t dct .x,nning st.er, 1 th_ t!()n. ff'n use :of tor 'J.B.por as 

a reae t in trod.uee. sorption step v lich m,q also control the reaction rate. 

thus the reacti-on te 1'l8y be controlled ehemioall.7., by adsorpUon, or bF 

d:U:tu.s1-on. 

Oonalder1ng the three processes entioned above the adso.rptian seem 

unllk_1y a.s a rate controlling step. Mc Jla.1n3 s tea that, 

8!.Crv.e adsorption !s nearl,y ,instantaneous. Any g a.t present can be 
co ted tor by the Ume requi:t"ed t'or the d.1edpati-0n of the heat 

evolved. or the coopa.l"Rt1ve 1.nacce db111t,' of a portion of the surface 
ot porou adaorbin ,1- nt. • 



o:t he boron oxide has ted g!.vin a coating o'f acid. it 

would be expected that the sorpt1on process uld be adsorption. A ca.lcula,. 

t1on tor an :verage saople ha ob.own that the amount of ter gnned 1n one 

J:linut.e ta suttieient to cover the goometrlc surfs.ea approximately 150 times,. 

A veq common e-thod ot deciding between diffusion nnd. chemically con-

2 

trolled rea.ction11 i a by sur1n the empe tu.re coef'f1cient of the re~.ct1on. 

Ditfuaion proce& a.re relatively 1n ensitive to temperature changes, tfhile 

e. eh cal proc ss ould be expected to yield a temperature coef':tto1ent of 

per 100 c. rise 1n t mture.. In the present action kno ledge t4 

the 1soste s 'for tho ad 02".J.)tion. process uld have to be lQlomi in order to 

utilize \he . ethod of te ra.tu.re coe£fic1onts. This follo s f'rom the fact 

t the <1.1ttus1on proce s ould be studied th a constant concentration 

gradient . 1s condition does not exist 1n isobaric reactions. 

II. 

to al.lo prepar sa.npleo of 

B2o3 glass to eydmte under- c trolled cond1 tions o£ t erature a.nd wa.ter 

vapor prth,sure. The exten of eydrat1o.n s d.etercined by i31ing the 

sat.1ple at interval.s to esceru:dn the e.nount of ater rea.ete 

£us1n~ erys s of e. P. grade 'boric acld in a. pl.a.tin oruoible. 'l.'he g1. ~s 

s fined by prolonged h tin.8 at 1000°c. in an electric furnace. Some 

les el'$ ~ined by heating wi a eker burner operating at .tull bl.a. t ., 

Mo differe-n could be d.eteeed in the results using the dif'f~rent methods . 

Sample ere drmm :froo the €;la.as in the fo of' circu.la.r cylinders.. o 

accompli this a s imple necluwi ff8.S utilized. cona1st.1ng of a sharpened 

brass Md ted in long gla.e tube by bross bushings. A line from the 

eni or the rod ran r a pulle¥ munt.ed in the ceiling and then to the dr 
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0£ ge r reduction box~ ~s as connected to a cone drive stirring motor 

t e peed of which as r, gu.l.ated by a ffVariac" in rtcd in the circuit. In 

ordi r to prevent .i. --tion .of' the rod. it was low d to travel along a re 

ch passed throu.&h off- center holes drilled in the bushings. 'l1h1 rod s 

lowered into the molten gla.as and then drawn out at a rate ot a.ppro"T tel3' 

on-e . / ec. It s tound. that ·by varying the teope "'turc of the melt and 

ed o:t drawing, the die.meter of the glass til ent. could be controlled t o 

so e exten.t . The um "larlation in di ter of any f .Uanent ia.s about JI, 

and ru as accepted only en e f'il ent varied in a. regular manner ho 1ng 

a constant taper. A eol!lparison ot dengit,' has been e fer all £ila.menta and 

sho s a precision of 0.9%. After drawing, the filaments ,ere cut into length 

o:t ;pproxim.a.t.ely 4 1.nche and then flashed in an incandescent . nichro e coil 

t,o remove the sll31t surface J:w'dra:t.ion. One end. of tbe fil ent wa. allowed 

le wn.a then we1@.'l.ed edi-

el.y and s1.u,pended by the hook 1n tl1.e reaction ve 861.-

B.. In-st enta.tion. 'l'enpera.tura Ka,s controlled by plaeing the reaction 

ve sel in a constant temperature bath regul.a:ted to 0 . 02°c. ~~ te · era.tu.re 

mu read b,r a mereuey t.ho1'lnOIJ$ter gaduated. to o.o,0 e. 
Pres~ s controlled by usin solutions ot sult'u.rie acid of known 

den 1t7, aa detemined by a. estpbal balance. ~e preasure s determined by-

data of ter r pres these solutions a. ta.ken from the Intel'-

national Critical !ables4. 

~ etion vessel conaisted ot a large teat tube (65 • O,.» .J 

equip d rubb r stopper 1n hich a.s mounted a gla s rod with a hook 

bent on on end. 1!h.o ve sel was partial.l.y f'il.led with either 1Jat~r or aul.

i"ur!o acid and lln.ed nth asbestos paper. !fhis wa.s the.n. placed 1n the t.er 

th and allowed to come to equilfbriu:o. Grea.t ea.n s n t:o ee that 

the fil.M.ents d.1.4 not touch the side of the ws l at imy tice. One dii'ficulty 
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encountered w o that of condensation on th ntopper which occurred b.en room 

temp ture m.s c. to set up a adiont ... eros ... th topper. It found. 

the.t thi coul b ell s1ly by u ending 1 over 

the th at the proper hei~ith. 

1 ei in pe omed on chaino .tic ala.nee, t .. D..-L.D. 

manu£e..etured by 1111 Ain rth and Son • It 1 o elie :t t io anc 

"leo resul .re produoibl to at 1 e. st ::i:: 0 . 05 mg. tor dU'tere:nce 

:Ul . DA 

ing o course o 1s st~ te ot lWdI tion dete inntions r& 

de tor o ~ ixty les of :s2o3• Of' theso sixty experiments only tweney 

yielded rosulto 1hich ar cons!. red interco :ble. The reasons :tor this 

ill be c nsidercd in the next section. The e t enty filaments ere drawn 

:t7'>m four separate ba~ches <:>t 2o3 gJ. ss. i lue of th ~n. in eight have 

b en ul.ated as nUU s €):lined per unit length o the filament, 1. e ., 

g. per inch •. 

The l ngth of an exper nt varlod fl"On sbt to eight hour5. E.xperiment 

er-e conducted at te tures of 25°, '$P and 35° c. and t ater vapor 

pressures 0£ 23.g, 31. 7 and 42. 2 • Hg. ~ data. could be co bined to give 

ons isobD-ric (23. 7 .) and one i othermal (35° C. } series. 

'lh experimental. data a.re presented 1n the £ollowtng tables . G phs ot 

he data may be found in the d1 curmion section ich follows the tables. 
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'?abl I 
rimental. Condition 

9! = 350 c. 
plf20 = 42 .. 2 mm. B'g. 

Filament #1 lament 12 Filament. {1,3 
:Bo.tch A :Batch A .Batch A 

a- . 0322(1n. ) a=o.o439(1n-. ) d=o . 0325(1n. ) 

t(min. ) g . /in.) t(nin. ) w{mg. /in. ) t(min. ) ( g. /in. ) 
0 0 . 000 0 0. 000 0 0 .000 

13 o.~7 s o. 432 13 g::, 22 0.657 17 0 . 702 23 

~ 0.8~ 27 1.01 ~ 0.571 
0.9 41 1. 33 o.64o 

~ 1.13 52 1.58 g9 1 .02 
1 .. 29 63 1. S4 155 1. 61 

76 1.45 75 2.os 216 2.06 
87 1.6o 93 2. 43 276 2.72 

~! 1.84 111 2. 73 326 3.23 
2.04 11'6 3.17 368 3 •. 6? 

159 2. ~ 199 ~-Sl ~ .s 
206 ~-00 283 -~ 42 

~ 
.. 01 ~~ g•67 512 5 . 02 

4.7s . 118 552 5.43 
5.57 453 7.18 

461 6. '5 496 7.75 
503 6.87 53.l s.25 
539 7.33 

Fi :ent. 4 fll nt Filament , . 
l3atch A :Batch A tch A 
. 0300{1n.) . 0321(1n. ) d.=0 . 0229(1n. ) 

t(m!n. ) (r.ig./1n.) t(min .. ) w(m /tn. ) t(min. ) (mc.,./in •. ) 
0 0 .000 0 0 .. 000 0 0 .. 000 

10 o.~3 l.2 o.a63 11 0.272 
19 o. 7 22 o. 93 21 o.4o4 
28 0.567 J3 0. 611 

li 0.573 ;a 1. 07 50 0.75? 0.799 
1. fis 80 0.99 137 1. 32 

193 2.16 l~ 1.50 237 2. 20 

26~ 2.s2 250 2. 39 280 2.56 
3.39 291 2.1s ~ 2. 00 

354 3.64 .323 3 .. 05 3 . 3.05 
a1s l.s; 357 3.3-6 ~ 3.38 

~ .JS 398 3.65 ~.91 
4.86 435 ~.96 75 .13 

54J. 5.09 tm6 .45 



!!?a le II 
riz.aent Condition 

'l = 35° c. 
PB;!) :. 31. 7 l!lD. Hg. 

Fi ent "7 
Da.tch J3 

{t;::o .9294Cin .. ) 

t(min. ) 
0 

14 
27 
39 
71 
97 

167 

~ 

w(me;.Jin. ) 
0. 000 
0 . 20 
0. 269 
0 .. 292 
0. 354 
0 .. 394 
o.466 
o. 6o3 
0.713 

! lament :/1:S 

:B tch :a 
d=o.0295 {in. ) 

t(min . ) r,{~. /1.n. ) 
0 0 . 000 

14 0 . 230 
32 0 . 200 
55 0. 320 
s5 o. 380 

16o o. 4;6 
293 o.(,QO 
434 0. 738 

Tn.blo III 
ExperinenW CoruUtions 

'l = 35° c. 
Pu20 = 23.s • Rg. 

Fil •en: 1#9 
l3atch B 

a::o. o465 < 1a. > 

t(min. ) 

l 
20 
39 

125 
396 

(og. /ln. ) 
0 . 000 
0.,134 
0 . 230 
0.344 
o . :;g5 
o.418 
o.~ 

Filament Ill 
tch ll 

d=c>. 0200 (1n .. ) 

t(td.n. ) w(~. /in. ) 
O 0 .000 

11 0 .078 
23 0 .11; 

~ g:~ 
163 0 . 244 
25h 0. 328 
370 o.14o7 
562 0.505 

Filmnent #10 
l3atch :D 

a:o.0313(in. ) 

t(min . ) w( /t.n . ) 
O 0 .000 

11 o .nli 
20 0 .. 179 
37 0.256 
81 0 . 338 

125 0.363 
184 0. 39> 

~ij i:i 
591 o. lJ.Tf 

Filament :fil2 
l3atch :B 

d=0 . 0202(in. ) 

t( .1n. ) 
0 

12 
24 
35 

157 
247 
364 
555 

(mg. /ln .. ) 
o. 
0.050 
0 . 077 
0 . 082 
0 .169 
0. 241 
0 . 27 
0.329 

6 



Fi ent 13 
:Batch C 

d.=0 . 025 (in. ) 

t . . ) w( g. /1n. ) 
0 0 . 000 

12 0 . 183 
27 0.261 
41 o. 2.86 
6o 0 . 319 
7s 0.33s 

102 0. 376 
153 o .. 439 
206 o . 477 
247 0.512 
369 0.590 
511 o.647 

11.anent ,;,15 
Batch\# 

- . 0221 (1n. ) 

{m!n. ) 
0 

12 
26 
52 
Sl 

127 
ID7 
257 
302 

~i 

g . /1.IJ:. ) 
0 .000 

. 0 . 187 
0 . 225 
0 . 2(,o 
0 . 302 
0.332 
o.3.99g 
0. 452 
o .. ~ 
o .. lf96 
0. 515 

T hle IV 
erimental. Conditions 

T = 300 O. 
p¥ : 23. 7 • l{:o 

Filament ,1,14 
Ba.tch C 

- 0. 02:,o(in •. ) 

t 1n. ) 
0 

12 
24 

ll 
g7 

1.34 
214 
264 
'!P1 

~ 

( g. /in. ) 
0 .000 
0 . 210 
0 . 230 
0. 2~3 
o.340 
0.3&> 
o. 436 
0.517 
0 .. 570 
0.578 
o .. 622 
0. 650 

Jlilament 116 
Batch C 

- .0266(1n. ) 

•(tlin. ) (Jng./!n.) 
0 0 .. 000 

15 0. 182 
30 0 . 212 
49 0 . 227 
66 0 .. 290 

105 0.390 
130 o.437 
ro6 o.56o 
273 o.6o3 
3335 O. 614:5 
4 4 0 . 713 

7 



fa~ V 
Exr>erlt:lontal Condition 

- "f = 250 o. 
Pff20 : 23. 7 mm. Hg. 

ilament ,0,17 
Batch C 

a=o.0221(1n. ) 

tCmin.) 
0 

11. 
22 
34 

;R 
134 
218 
294 
355 
4.3g 

w( g. /in,. ) 
O. (X)() 
0 .• 280 
0 .. 1'53 
0 .• 567 
0 .• 733 
o.suo 
1.05 
1.53 
1. 97 
2.27 
2.71 

J'il ent #19 
lbtch 

d=0. 0316(1n. ) 

t(rlin. ) (mg. Jin.,,) 
0 0 . 000 

12 0. 317 
22 o .. 473 i 0 .. .555 

0. 685 
5 0.763 

86 1.00 
132 1.21 
100 1.54 
2a> 1 . 70 
257 1.95 
304 2. 22 
3~~ 2. 58 
4~ 3. 0.3 

Fil.atlent vlS 
l3a.tah C 

a.=o.0326(in. ) 

t(min,. ) 
0 

10 
23 
35 
70 
93 

123 
164 
2l 
252 
316 

~ 
499 

w(mg. /in.) 
0 . 000 
0. 351 
0.577 
0. 725 
0 .892 
1.0; 
1. 23 
1.53 
1.84 
2. 07 
2.49 
2.SS 
3. 37 
J.n 

Fil.a.men\ #20 
Batch D 

d=o .0229 (in..) 

t(min .. ) 
0 

.10 
21 
32 
37 
59 
79 

126 
173 
213 
252 
301 

~ 

w(TJg. /1n. ) 
O. (X)() 
0 .. 299 
o.449 
0 .. 542 
0.574 
0.679 
0.795 
1.05 
1 .. 32 
1. 51i 
1.~ 
2. 02 
2.36 
2.73 

s 
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l • DI C!.J...,GIOU OF DA 

oa :l · G1 reaction, the to · &:iowit o:f ter 

ind i eri-

ot the total i€)lt of the 

nt. ln n ml. a plot oft 1ght pined versus ti. e 111 sh.o 

t distingui 1-e portions. (l) very rapid lniti th which erges 

smooth'.cy 1n (2) a ra.ctical.ly lino 1 

not p 1y exponential fun ti.on s 1 l3hown by plota of the lo r1 of 

n rsuo t • te extends for a s u.ch as 

enty-four ho 

~G ve elap ed.. 

dooo no exhibit a c 1n lop until tno or thre 

It 1 t tour · n factors control the m of hydration. 

(l) the contlitio of t surf'a prior to the qdmtion., ( 2) the 

sph r • and (4) the te; . :rature. 

Condition,. .It i not cl.t.w:led that t dif:terences in initial 

urta condition have been c letely eliminated nor that a method of prod-

ucing a co et reproducible surtace ha.s been developed.. lt is belie ed 

that the et tl%'1Bmlm·· t1on finally do.pted, hl.le it does not co et l.y 

s reduce their sufficiently to allo 

ti "' ti ve st~ ot the t e other t tor .. 

fi 

e very large soure of 

t prior to tho c 

1ation ould result f ll,ydration of the 

erix:wnt . In the original technique~ it a. 

belle d the. thl ndition could be elininated by t 

found. n filallents e kept :for long period in a 

P i)5 de C tor t hydration penetrated th filament in u.ah & a.e not to 

al.lo com ete dehydration by fiashing. 'l'his c nd1tion can be en if 
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ts fro f'i ent of diff'eront ge are cot1pn.red (Graph 1) . To eli 1-

na.t • e£fect filanenta oro dra: n a.nd the e sur 1ent of the te ot 

byd..ratlon st rted nit.bin an hour. A study 0£ figure 1 sho s that the effect 

of prior hydra ion is to uppresn the :rapid in1 tial gro • It is in effect 

a hifting of the axe of the curve . 

Another courc of variation is th t ot uneven dehydration of the glaso. 

rue ould lead o o · ler welgbt i;un lch should be distributed more 

evenly u,gbout the hydration than the et~ et ntionod above. As 

pointed out in the experim tal section,. t o ethods ot fining e glass ere 

eoployod e.n4 no difference uld b di etingut shed in the :final product . 

in 

e expert ntal contUt,ions and drawn fr two batche-o. Batch C s fined 

in an el.eetrlc :f'u.rn.a ,. :Batch D by. t_rong hooting over a . eel r burner .• 

A source of' varlat1on ieh i s difficult to asse s is thnt of surtace 

stl"a.1ns. :i.'he til.amonts cooled rapidly since heat a.s reooved ... om the elt 

be£ore . e opem..tlon be~ d the til enta re ot di t ore. ~is 

uould be xpected tD lead tc:> come eehan:lcal at 1n. Filaments ere soinetmes 

eon to 

their length. It s noticed 

the portions. 

11 t 1n1lo long lengths axtonding ~~ 

t ~dra.tion r.1as very nearly complete 1n 

!th< problem o exce s1 w h3dration at the ends s a.1 o encountered. 

1'tla ao mo t likely due to ring of the nurfa.ce during the cutting open,. 

tlons. These sources of vari tion led to the d1acard1ng of more than half 

ot £1l.anent tUdled (P 4) . 

B. Size Factor.. t first gl.anc the date o to g1ve ve17 scattered -
sults ith rcfel"'Cnce t.o the f1la.tlent. size. A g,re t oa.ey r.rethods of analyst 

have been tried 1th very little su.cceao. ~ moat .obvious ethod of enoJ.y 1 
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~»unt 0£ H:P ~loorood WtHlil.i d~te11"11ue tilt~ eoneentr,J,tion gt'"".wlie11t 

too cllf:ata!on ~to of H,iO t.h:l.'OU~t the l.<£Wt'.11" @i: 1~:roduct on the a\V'1{,¥.4e 0c£ th.e ._,. 
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·~ t orle-s of a.doo .. tion have been develo d 1th the best knoffll 

ose of Lan o.nd 13:n: :uer, et and Tellor6. In · 1 

of the • h.o ewr ouch o tlnt· ould be quired o atte ·pt an expl tion 

o th re ul found. no. the date. a.re not liovcd to accurate eno11gh 

,ting a detail .d ysi ~· As a rou@l a :prox.i tion,. it 

considered. t t 

adsorbed. If it is U!! ed t t this lUlt ia reflected directly int 

lop (k) of final line n e t 'llerst1 t1 e cur s. en 

k = • 

he a and n constants and p 1 the pre s • 

~e to of these <"&cu.la 1onn. Aho 1n G o.ph 1nd1ca.te that the 

P- ssure ef.f et i ro as ind! o d by B eq, tion . 
·~ 

of the ad,.,o • tion st n tha l'Cnetion m. , it would be expoc d tlu t te .. 

ould also afieet t e eight ined b:, affecting the ount ot rr~ter 

ad d. Au s po ·nted out !n t11e ntroduc i n. this ! f eet nould be 

expected to obs the et'f ect of an inerea e in tho diff'u ion te or he 

e of th . -ne 1 ted :>ro-ces , oi11ce it 10 , d ~ a nega i ve temperature 

eoefficien.t7.. e llY, adool']?tion 3ho s a large ne ti 

coof'i'iciont. :.i; ng a {!P,. n tb.e final nlop o.a an indl tion~ a vaJ.ue of 

o.p_ roxin9.te - 18 ls t'ound for the 

An n the ef ·ect o... pressure it 1 s found that the initial slop is 

rel.a.ti · ll t le a:tf acted ile rate at i slope f'alls off 1 

l.a.r r as th tex:i:pera.turo 1s in.er ed. 



A pri.a,.'l.t-7 f~ ~mn which. !m1f' thooru <:;_f the }W'd.$tion <)f ¥ 3 ~e, 

u"US't »est. io th&-t tho ~ei'i..nent.e.J. tw;.to sh.on two Mstmet tm;ree of ~. 

~a~ ~nd 0£ these 1D el~ 1~~ or closeliT a@P~te to 11~. 

in th-a region studie~ ~ tlmt ~:ion of the growth ~JJ ro~ the> 

avve~~e of 21\ ~Mal ~;1th Md. t!l."i.l\V ettropts nere ~ t,o fit a 

ep.tion. to tb.:ts ffil!"ffl., it nae .found bl:~t ea egaation of tho fom . 

11 = b(l.-s-ltt:) 2~ 

~nld £it this fi:aot 1»rt,ioo it .b ~re ~opol:"lf cbosen., A~~ ~ues ot 

b ot the p~pe~ &.~i3d:b:uoo tm-m found. to· be ·too value o'E ·w ct 1,oints e little 

belot1 the .:too a.t '.-lld.ch the -st~~t, line norges into the int t!Ql C'll1"V$., 

Gw.d.e4 by too nbow Aets,. Md b:'.1' the :veaults of l>~rJ? •. ttt t1a-s ~attumed 

that tl1e ~tion ot ¥] ~ R20 in & fftepi1ise pNtess •. ping £'int to the 

m&ta'l»rie a~d and then to O:l"thobod~ ada... 'lhmi the ildtutl g)!'Gwth ~ 

18 a$S001a!ted with~ to~!o.n of' ®02* ffl'd.lce the fimJ. pl:)£1.00 !~ prin

cipal]¥ due to the ~~1ation ()f H3m3,. 

S:l~ peneil"atiMJ o-£ mtor mto too -az03 fl1..~ettts s~ oovaT v,ay ~· 

in tbe ~e~I·$ ~.~ l~r&,,. it "ila$ :t.S'3~ tm.t lhe tMt l'OO.Otio11 ·to 

KS02 could not bo an ,ti,,ct:ivation oon~Q.lled ~t!on. but ~tOO!' d!~lo:a 

oontn,lled.. ~hii'1i point wontd not he W!'zy' ilrportm.it in d!J,:t. v:lllg an. ~fl:Milion 

hotteve~, sinei!J the· 4!ff:Us!on ep,t!on <:0Jl. be ~tluced to tlho £om of a. ttrst 

Im02 .Md »~f>:5 ®"VUo. into tire ftl.c*}l;lant :it ffl)uJ.d be- &Xpsetett toot, the eoncen-· 

tat1<m ~ant oS B:lJ t1¢uld deero~ t.llno $l0t11na &mn the conwraion. of' 

~o3 to. mo2• l'hi.o pNC0$0 !a ~r a1&od b:, the slD-,"1 ~fd.on o:f R002 

to H~CL.,. in tho l"Gglon oohlnd the 11.'lterte.oo. SMil .~ l!'leCla'l!sm oontin.uet; 
.I ;} 

until. the m.ov~ of the !n~ti:liCro !t!J ext!"OQel3 nlCi:1'• 



~o seconds 01! he conversion ot '.B,JJ3 to~ 03 t a sJ.o 

reac i-on. It either ,Ul eti ted o:r itfu on controlled re3Ction 

Due to the ·tficultie.s in obtaining a constan concent :Uon dien· 

throu~ the la.var of KB02 (~ 

It es. ho, er depend on 

. ll) it io tmpossibl to decide this point. 

r re :tion of 

this type. e: l kinettc:s demnds t 

rat conatants for tho i t end second at 

re etively and. is a cono t . 

be a prozilla.te 

Conaid ring e a. ve fa.ct • e wr1 t 

w = b(l- -k:1 t) + a.(l- e- k2t) 

!J:d s qua.t1on ll red.U to three torn dependin3 on U O t .. 

~ies , 

I . ~ >) ~ 

t 1 

- t l- : 0 

:u. derate 'IJ'aluee of t 

-kit 
n ~ b(l-e ) + ~t 

14 

3. 

4. 

5. 

6. 

8. 
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XII ., 

l -~t) 10., 

ll o t data .. h1 _i into po iod.s l lI'" 

e ·1on of is ior. 

to 1n: l~ equntitJ (6) ·" ere • .... 
-n. 

a - kl + nkzl- t 
11. 

-.... • 

of' t alope. If ion 1 

t he 

(1-e :ii) : l 13 .. 

th! it 1 to d i the 1 to ept 4 1 
c;. 

of ght 1 portion. l2 lJ 

14. 

.. te of l " 

t B -01 350,, ,:,o 250 c. 

nee of nd1tio 

d ed. 

It .orted 

'b7 

S' 



~~ ai"i"~d the ~~ta ~· reaction by wtfeQting ·tlw. arJOUnt. 

tiidso)©ed and possil)Ja ~· a£:leat.i11.g ml. ~.ot1vat1on ~eegs,. A M@.'tive 

te.r~.aim."& eoet:ficieat Wta;S ~. 

fhe. results ~ he daQci-i"biSd by the equattf;}m 

'a = b·(l-$ -1tlt) + aka'· 
Vlhich eq11atien iG coa1d.stent trft.h tlw aaa:UL1pttou that (l) there ie ~ ra.pl4 

~tion to HB02, c,n~~oo b1' the dlfiwlimt of wat.e:r into the tU.a.rjant, 

foll~ bf' (2) a. al~ r~oa to BjBO; which io ptu1n!bly activalion 

eontiiolle.d. 
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Williar,1 ~tmell. tlllliwi tma born iu lioundsVille-. 'i.Te-&t Yirdrda oa 

jj'\9-'b-roory 14. 1926,- H9 was 0a.ueated 1.n t'.b.e public nchools there $nil 

gredw.t.ted. :f~:1 :truundsVille Hi{j, Scllt)ol in ;sey., 19h3. Ilt Julr o:f the-t 

,1~ he ea.tared Bet!~ Collegl:),. l;etha.uy, 'ii.t)st Vbd,.111.a a,a an k.r,,;13"nt1cs 

s~ in the l1t.v;.1' V-la :;,ro~l... Uhile ~t »oth.-~ Colle&~ he ueca.':la a 

no;:merr of Alplm ?si Onega.,.. 

ln Zk~JI 1946 he ua~ deiliiJ'la.ted ~ .. s ,i ll..'!lf.VL\1 aria.tor and eormsm.-oneit 

----- ---- M en,sign in t"be United Ste.tea TI!av!ll !boervo. h ti1:n:il. 191.iG ha Wi~O iirdorad 

to iauw.tivo pe&)OO,,,ot!me d:u.tir. 

On Jun.$ 14., 19!t5 hG ma.l"d$tl Jami Lo-u.ise :Ewms of" .i't:rui.1d.E,villo• tl~·et 

VlJ.'ginia. 

k.f~lf l6Cviag the t.'1enice lw · e.nroll.ed ™1 n student at West Vi~ginla 

fleDlqt.ui. iiollo@'e• Buci:!:1mmon11 lVo~t Vtr-:g:t.mn.. 110 u:.1,:s a,12?'ded. t-1:ie dee,oe~ of 

inchelor ei Sefence b1 A~'t, 1946,. 

I:n Sept0¥11ber. 3.9t1s ho ~ · t~ Oklruior~ A{~iieilltu.ral end i:ieeh£nica.l 

Colle~ t1h•:NJ he ua1i ~toyed as a. ~a.dUa.te fellou 1n the '.Depar-tnent, of 

Cher-rt sitley'. ' 
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