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i tb.o-11s r>r ented tot .t:.~at. .£ 

Q~t.l'J or ~ Co ~· 1D ~ ttiU.U iuot 

Qt t.be ~uir~ts f,Q ~ de1n• or -.ior t 
Science 1n C~t17' 



Ia ta put tw ~ mah .~ hlltt 1-Mt ~ U. ~ Colle1e in 

atte•liQ& ~ titttel'Jl.lil1S \M ~- ·ol "- Ml\~ ol s!Uci ~d gel.a,. 

acid •1•~.t ~ ~t1o.allJ' no SU-UptiOlt ot ts1lioic •o14 l11i u ve17 
Bkoi.lt(q ao-id tolu~ ~ Rell 1Mde.- The i'U'Jl'O• of Wa ,_ 

~"*• G®h. • we:s~ 
Tti.t .ttdi. ot. t~t.ur and pa ~ \he tiao ot' ~ wu a~ 

~ l. e.mti.llltra:tatt lydl'oo:Ql.ori.c. cad cquea~W -1.fu'lo c.et4B un 

to oM:.d.D \l\lll lo9 pa. Tho bell.t of a t1nt.1oa aa onl.•W tro. the da 



" 

$l:Ucic eoid t•l.e ~ b-'e(lft ~ tor $bout t.w ·~ 7 •· 

Beral.S.UJJ pr~ tNCA gel.a in la~, .U- °iald•a rererv to th$ ear: r .or. 

Pot,t:s l!loae belf'on 1600.. ~ tba't.. ti aa.t theorifJa i:ave 

tf.l lkCCOW'J.\ tor th :mGCl'.!wdD bwolY in. tbti 0"1.ilg of pl.a. 

tJ.Jn.e g.mor~ heoritta tor ti l atruct\R' ro~t; ~ly, t~ .Wail 

t et>Uule-r ~ tmd t.M fibrt.ll.&r tbeor,r. '!'htl ~sion th&ol7 'Gt tor- 

11\\llAt.tl'd bzr On~. t'bi11 t.htn.>ey- dues not e--1pl.d.n •1 aoal.$7 ~i • . t.1c1V' or 

»1l1e1e iuJW c lill1 ~ 1 unt gen~n...;..l ~eeept~. t e U"d.u t.J. <J't'T propo 

'b7 fiuU.ow ~~· ttiaat. uteG D. \tw ael ia td b7 & e.ell~ fr: e 

na"'blinJZ ~•tot·"· lv.u.u:7oollb. Thi• Wm>q :Q>ltAina t· -.Laot.icitq ot a 
and ti. tu·& t t dli<ric 1i.l eeJ,a do ~ld. atet' kl ~ atru.ew • 

l 

aa f'o .4. by Gnd s .,2. 1be t.m~q w uoat 1 ft'&U.:r a.ttct!rr.rt.E~ 
~9r;u1:ed. b1 hoeto.r Ud ~la l.9l4a. Thia ~,e4l.leia 

• 
t1brlll 

~17. pi.otun• tba &«l u ttelll ~ oE l.QQg ti-~U.ic• ehain• wblch 

J.w~ •d •ch out. •• th •hic.J.llee ot d.l.ioie •eid int• t vi t 

one co~r. ~ .r.\1'U.4tu.l" _, k ax- to • ~·· 1in.c• 

t pl is tt<t)Ug-·t. t.o bo.ld 1:18 liquid dmit•rl.y Alf ei if bOlds K l"• fbi 

tllcort e~l•iq tz '11wUeture ot· al.l.1e1c 4Cll d Pl falrly •ell,. 

in detail. by 

~1 ~ ..... not bea ®.t1B1tel.7' 1qlvlad. 1tn tll.141 Sa~. •ch wo '. h-.ea 

d a.t Untoa Cofug• during tr.e past few 1 a ~ .$CCU_.fl.at.1n<! . , • c l 



$. 

tld.a ~. ~-.. a.. ~ coatti:.mi to p.i.:; pr-e:~r&d t~ . c&Uc &014 
ll041- aUoat.e,, t~ •el'!tilt~ .UWr btdag ~lin or .n,. acJ.d. 

tor t»se ~••\io ~ - ~ ceru~ ,.i. .. Let roai 

a.boa the l.fts ot ti.. ti.ae ot Ht to be • Un8~ t'wietloa of Uc r.cipNc.al. ot 

the -'•lute .._pen.tun. fbt9' uao Cti.L\'Nlat.ed tbe.t .-r~ m.t or utt ti.on 

fl. •ht.ch wag tott.nd to 'be la,940 -1./ -. • rd · ..,.,__. ooats.mted tbi 

•* ~ ot.Ml" ~ ~d• (tari:cu'ia, suectnia tl.nd cltnc),, Rd r~ tao 
&~ MbiitiouM.p to h>ld. 

Sllbd.c cld gels J.ft aod~teq aid ~lut.i.QQ Qe,n ea !i)rfl.if.~ by 

t1- &e\ioll ot st~ &c14G ~ ~~t.d l.u.ti®s ol acmtic ~id pon e 

•olutic?\ of ~5 silicate. p~T uMd l:vdl-Dehl~tc Gd 1~io aalAs. 

B!.t11 ~ut:on wq tka\ t~.- type t gel .us~ did ot de_pebd upon t.b ldad 

ot maid 1.lle4. iol!Kus6 ~ployed nit.rt", t\f~orlo fiQd .Uwic cide, ad 

•~.I.a the mmiraUty or the Mtdt.t utng t' ~ umm:tt or ad. •ilice.t • In 

all. ot lai.a ~ be U1td c 1 ot ~ W a~e t.~ re:-~ to 

tJ:.e: 30d:J.• tfrtlroxi_d• ot ~ aU~k.i . eat in tlilt aol.uttoa. 1 

t~ ·~ 111:'11• to~-~ wb.lch 'Lhi& 1'ft~. •• ~ied. out. Fro 

t.h& \'Sau be ~inttd Solat:s plot.t.ecl 110.-.Utf ot the &Cid opj.nati u ot set. 
Ha •l.oo ttudiri t.he etttJCt ot tQ?cNWN on tbe tJ. · o:t Bet ~ ~o• ted ou.fte 

ohuiiq ~ ft t1ou 'b-~ttn up ea Cut ~ "<.d t: ti• ot ot. for the 

•ui11u wt • ihi e~ ~t ~ogCl\ll iou etff'e.et ~ Pf'OC*J• catfd.1tJ.ol.1T~ 

and ti&at t.btt d.tv4retltag inf'lueut)e ot ~toalMd ~lA• Gt 1-lw ac14 is u 

111pa.rtqt f'~. Re al.111> t'OW1t:l t.baft fol" d<lh ac1d ~ •ith t~ s.U.~t.e 

t.hu'e ia I. OW.etmtra.tior& 'Of ~gen 1wa *i.cb d.tqe \he Ht W &n WWW 

~. "' a\1U bl.gheu' 4®0 - tn;Uone or ht< e.citi, \. ti.Id o.r a• &.&Alrl 8 

~-.ble_. apidl.7 deaC&l!liag to u al.mat ~\e a~. 



'· 

tor tio t i•l.o 
· 11 &t 
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llw.-d, red~ttck ~..ad k~el.5 •twliod gels pro ~n::d t't'ort ~ 

siltcate mid etroae) aei.1.d9 (btd:.roch1orl.e,, atulc Gad llal.tvic) otr• ~ n1Jie 

.troa S to G.. 'hq-ob\eiue~ tiet -;,f eet ~pH dAta; and frtus We 'Leo.lated 

the 'b•,t or ~4ttv•t.'!Jm tor o.aeb ot the bree acid' uee4. fbt;y alee t<tW:ld ~ 

pl! to :!m:r~~t'll with ti ·~, ®at ot tht: cl-An~ tldti~ plt.:.C:t:, b&foro the cat 

'O~ th• e;el.. lmtcneto:rl-• P'1"0?6l"&d s1licc. ,.l3 m:.d to-dJld tbat t,.h r&t or 

t'Meti<}?t .l!Z limit~ by &t lea t. t.o tttctol'~ - c;oooentr tion Md tea,? tuH. 

1!1.a tdro !o'Und. the pH &lid.rt. 1u at+.""Ongly Mid aolu.Uo-u if! t~~ le:ei &ei ' 

ree.ctioru:l1 (l.nd 't t t~ ~litte a1'o te:us arkt.d in st.to. 1.y ~ld .$1llt!t1 .. nn t 

1n ~nltG'lf 'flCid ft&C\J.Oll&.,. 



Th& .odt• •U.tcat.e ~ 1n t.bia neeo.rcb n tt. .. •1• bnnl! f'urni.a 

l>y the PMJ.ed&lp.bi.$ Qt.t;q.:rt..s Coat~. The DaiJ1Si01 !'fktio b! uight wa lt .rti. 

~xi~tW., t°i 111:.til'S of t :j,~ "11.i~W W~i dlht~ t<r UOU.t fl. 11\~ With 

dintiU.t we.t-e.r. ru~ la::tta vol~o, mving " n~l<t111uit7 at 1.ta 1 ' refl!)eet 

t.t.> ~um l\fb<0ltide• pro'i'e4 6d&q,* at fu • l n~eda ot t,his r•~~ Th 

em .. w twlution ~ titra'kd -.it.A ,o\wutari b;tdrochl.orio &etd. u~ ltetl\rl 

o~ ~ the :1ndl~tu:r. !:.#th tke b;f~hlori<t ~ ~.a-le ec1d used w r 

th eonoent:rc.ted 40l.utitm8 t\mlitt.b&d b;r thei ~4.lolli ' Plin7• All tfs:r 

,in ~ \l}t \~ Or1!1MJ. 1l.1ea;t,u Jlll}lu,t.t.1Q end i..'1 pr~~ 1.1\lt\ or tl10 I le WU 

d1e:tJ.ll&4 at..r •h!.ei. !m.d bem.) ;,n•wtou~ 'boiled t.-:> ~ l. cvboo. diond • 

Tb 'tot&l •olJ.me t the g~ • xture on wl~oh tine ot t 

ffl."e ttlk<m. -.s &:> e.e-.1 td.t.h ~ ,'il.Cept.:M>n ot tl:'-.e runs (le tltt. 00 C.. .,. gel.a 

~ •1\h At th6 'tJlro bi€~l' ~.atu wa4 iu.l.o•cd tu t. 1n 1· :.> c.c. I'. 

bea.,.. cwerfl4 With -t.tg!':tti, fi\t.W watch Jlla&ee • l: .o. 1.1.twe 

tl .. e lf~:i t1l"esat ai f:.c. of t-l.J& l...:a8 8 Gil.1t:ate end ~£10lt:nt 

to -.ko t~ ·~ •o~e equ.U. t.o 00 e.c. &wever1 it •• t~ to mre 

f.lU.i~l,e ~ Qi.'.k~ "'¥ C \ia~l.Q tlJ.Xturcl 11.l Ch Ctia;: ~ hlilt of' 

c.e. or U10 aU.l~:t;e aoiuua ...,& l::ta£tire tv a ptp.tta 'into l.00 .o. It 

beaker. &'Qd. UO c.¢-. ot r.eid '"ld tret.c:r· W<.tft ~.s;lroi u.a!Aa bm-ettaa ittto & 

250 c.,c_.., b°"Eir. Thaatt- h•U: , cu.>vli\rod -.it.b •tell $Ge ~ ld dQm b7 

lGAd tteir,.tts" 11e;n placed in • tht'rtl'locU.t.ed •at.er l:iath l.£0 C. . U.- 

PCJ>tttu.:o& ot t.~ bath ic •hi,cb t~ ~14 w~re to Ht.. 'this dJ.tt~ronca ill t .... 

P•ra.~• ~"' bticu tound. w· C01"ll'tct for t te ~t ·:tven :Jtl.t in t :ie.utiou wh!.i 

t.N:e1 pl.act ~ tue ~lutions ere !1%11t:4.. ~ Alnncz t:t"'1i at.llut.J.OA w & pour£4 

beck and forth thN• tin• in t.i. t.o ~~ •• 90 c.e. ot \m> ~ •U 
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P'QUI' J.ato 100. c.c. I b «r d pl ed 

~. !:be otuer or ~ fd.:tur 
Yiou y ~ r tm sill 

r~ga, wen taken.. 

r •t 
d and L tennt&. ti 

tbb l:t th :t. tho clee1r 

~nd ill' 

• 
ftie li l'Wt ct QO G. w 

top )•r corks. t lefM s: 
t.b&n M~7u fi'laa. lt. • to':'!.~ t.!mt ~t 10 c.e. of' the: g in 

c ot e t.\l. a v t ~ , r-0d ... t"NU1 w c 

O o.e • .ad.:tu• iu llJJ c.c. ti.a ~. 

·re111mt?eb ere r. at thr (I 

~ C., d M,.2° C. fP C. tbem"' 

-.er. r. r¢sb a 

t'!l'O» t 

MU&fil7 to cool t. acid 

r • Mt. e:r 

la • oh t .& .. d.l.o'MRI to a.t tilU"e 

,. r. 't t 0 t %' 

bcith,, ill 0 

iar 

'Id f1ral:r 1n t 

• T 

. ,i;.!tl"' \U:n!i$,, t~ b•t.b.J? •tt• enti.wlhd bf ~a or a rtl.U:t'f t~r tor; 

And b ln 

cir<mit n.a ~ ID..etrlc&l lltmt.ero Wf!I"• tie~ elrctdt. 

u.t or 1 •• # of atltter run by tor.... err n 
ariile to kup t lilfliWre of t. ' b \}a COltl> t. C, pc)'ltd.: let inc• A ~"°'=:ut~c 

Of tea t!Ht\1re 'WOUid &ff$);i t.ia ot 11 • All t the ~1'1 
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= lo+ .os l. lo& aa-r • 
Thi& ~"- lot 

P = t.tili: ... , I ( ... ) 
.0.$91 • 

• ""1 ~.-s ue ..- at. 26° e. aaing a nwr ted ECl sol.3M.on .la t.he 

c.Al l a:ell. 

Can at. be ~ to t.«1~.tl tbe i latl.n.ua 1 ~e ol.MD.. Thi ne 

a1n it h mt C&UJUe, u.n J.n diatil.164 wat.r, 6nd tl.nt:l41 

ot \he 'ba.tdl. !he ~ · pl.A\inaa ~·• ure ~ed into '.l.uti 

ad 11.~t ot tho pot.t1~1. •VG .cle. Thee· OM b~ rt.Oa 

"" ~tfw.:.ted •itn ti:. hltl.t> of torttal.a ( }, y.latt.l.Dg agalcnt po 

~ (G:r6'h VII). 

Pnidet'J.«l.l • wo • w1 tih ata"onR: 

" be . a.e.rit-1 4$ in the 1.eaa id ftiiOU ill •bi.CA ~ 

a.g ti 40~1. Wy 1n 'Y r,- acid l.u. imus (about ~ • 0). thi 

tn.Uolt of s + loaa is - great t \ W¥¥' decrea.ec 1:a 1 nu ut 
~ AG pl dr.t.tt. 1JiU HC'U'. 

Th& "10ltlti1 &lwq drJ.I i.d \Oil 

Jlvd:ro~ ion coaeent.ntton, Md f'luall,r &lo 
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It, ••& tW.a ~ tho.t. waa l"KONed u ttle ;,L Then pl{' s Qt'G or t correct 

~tu.a. ~d t>lott.cxl apJ.n,_t,- the. lo4 e " ·t.t.u ot t. ¥• etr. ah'& .line, 

tdth 

tl. oat. -.&, and for ~lU'ic 60.id gels ~t 4bmlt -.!. ~ no 

r.Uellle ~--ts ot pl't ~d b• ~ with q~ el •· 
... .. 
cid $lllut:bma. .i sn.rch 'U.c~ttJ· ~ Uteratu:ro £ir<Wed tu.Ule. 

~ta •QT l1 ttl.e or no cqrlt "" 

:a etmea\r'at.J.on ot a 1 .. 

In \.tie l?IOJ"ti ~\nt.ted b;f'dl-oc.ul.or1c ac:1d pl tu a.t. o• c... & 
p ceig1t.Ato 01· od1Wil c~d separated QQ.t;,,. ~•• b>U the ol.llblll v 

t 



u. 

e la pl. 'that • t:rd.s ~UOJ* or ..Umt chl.orid 

in • ~r.. The ~•l• that. bc'i•.:i t $ pl'O~rt1 or t.ko e ·ho~ t: + e 

f:Jlo ~Ul"1c: aalti rl.s iatre ~. o~ e,, and tmo o 1 t1 1 

er •44 " 'tlt& CUlle$1:ltl"a.ti(m. Ot th~ Hid •• incr•&• • 



?be dats. ob~E'd. eonat tin& or U. of' •t. aa 9 

:t'()or COQoewat.ed •dt'O~hl.oric 184 ~ri-c acid gelti! at throe ditt~t 

~lfind.s.N?s. ~ slv• in the to.11ow.i.og tablea. 1r u. or t. ot \ho 

tho tul.t\tri.c w.t.cid £•1• rro ~crt 1~te a•t to gels wb1oll tUd ot Mt 

in. Gbo W ~- q4. 1"l'e cotutd.~ to he intbd ti! ta. t .ti t. T pi 

~ed troa • to ••i tor 'tllo ~J:hloric acid ,,el • a tr:- . ~ to .... ss 
tort, JmlJ'lui.c a:ild i£0U,. j, Yer.f alJ.ght docl:1Plte of tho ~r'OlGL ion eon- 

•• the 

fe;r tbf:t rm,e cl li ftUdied .ill f'.:>~ 'to be &Vai ht 4..u:WU. t 

f'o:r Wa nnge ot pll .tis •~tl,y uholecul111r. 

llI. 

acU••tlon ay be oal~ tq mlUp~ the al.opee ot the eurYu 

2.301 ll ~ ft i · the pe OOD&tattt eQDaffd 1zl calorieo per gr aole 

degree. !~ bftat ot 

b;fd: o41orie oiu f;ttU 



u. 

WDo ave 'kO:tked U\ ~ J.ceo ~id ~p $.l'ld. W~ MY« ob~ U.Out 17,00!> 

'C&l.onel5 tor the ~t. ot .sctiv t1oa. fhi.8 ~ bf.lat ot activ6.tion in the 

lalQlt"fli Mid l!"tUl e f:JJr1 1)firliap£ be :Ufl to \be elydr&t1ng d'f oot Of' t CQBCeC­ 

tft'kd &:Cida. the ~ l'Qrd:rogiea 10A eoJ'lC.fmtrAtiOJI se.iao to t aa a 

catalyat s.1:.t(/.e tbe 1eu t694 to t •re ··US.akl.7 •hen ~.NU eonc tnt1on 

is tncreaiea. 

la ~ha V nnd Vl ~ Uae ot R-\ ia plott.ed ~et · co $- 

ftQndi.ng pB. I\ is aea tbat. t ti-~ ot .-at. Qi)p~l:aes sew a 

au t~ pH is d re a.ct. 

The pB &r1tt. aay b4 eauaed bf' u.: split.ting 0tt"t or ••t.f.lr hml onl» 

allicic IU.U.d w to'.f'11 en ~lex aeido. TM• tiond._t.ton sbfM'ld be .iAcl"Mtt 

1 tti.. del\1dntti.D.i ettGet. ot cone•t.rt.ted. aelthJ @d tbl~ wu to· d w be t. 
eo • T41..m ut.a tilea wmt.ld te:ld w u.pw:W. ~ tU>~ tl~ory, t oaet 

aetb.?d of interconnecttne. at tJm siU.olc .U JaOl betng 'WD:nom. 

In eonclll•ioa-,. the au\l»r woald pet. a '"8•.aU,e.UO!l lnt.o 

ae~ ut lllea•i.U"ing p1J 1a Ye27 u.t.d «o1.11tlo1111, .tine t ;s wa.a • <J t. 

Plt~.l&l o0.~49 ~toJ'ed u \hie ru u-roh. It . al.so be 1ntAre1thlg 

to"" &el® 0th.el"' t.~ ~- ue.i 1n till$ l"Uhrt:h w •tu.dr tho t~Uon 
ot t· ~ · in V•f7 ~i aolw.ti°"*'•• 
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