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Progress in clicniicnl cngincering, if it is not to dcpcnd 
actfdy 011 crnpiricnl nilvnnccs, iiiiist td;c pliicc nl(~~ig 
two main lines. O n  tlic one Iiand, the principles iiiidcr- 
lying t,hc firndanicnt~il opcrii tions of rlicniicnl engiiiccring 
niiist be inore coniplctely clticidnted so t l i n t  they niny 
liiirl rciisonnbly nccurntc qiinntitittivc csl~rcssion i n  
design. On tlic otlirr litindl tlie coi~stniction:il ii~riterinls, 
which iniposc p ic t icn l  liinit:it,ioiis on tlic designer, inrist 
Ire iinprovcd or tlieir scope cstcndcd by tlic introtliiction 
of i i ( w  ninterinls. Por tJic ccononiic result, wliicli is 
the 1)iirposc of cheniic*nl cngiiiecring rlcsign, tlic two 
fiictors ;ire ClIJSCly intcrtlcpciitlc~it. Tlic grciitctr the 
iiiiccrt:iinty nttncliing t.o tOic principles of tlic dcsign 
tlic Iiirgcr will be t.lic fnctors of siifcty (or ’’ fnctors of 
ignoriimc ”) wvhicli 1i:ivc to lrc uscd in  rrspcct; of 
r.iipncity or strength, niirl tlic greater will IJC t lie 
cstriiviignncc in  the use ol tlic constnictioniil niiitcriiils. 
L‘nt,il compnrtit,ively rcccntly tlic iiiiitcrinls iiriiiln1ilc 
to  tlic chemicnl eiigiircer w r c  few, nnd thcir inntleqiincy 
in iiitiny respects iiiiposed serious liiiiitiitions on tlic 
progrws of design. Hecent yciirs, lio\vcver, litivc: sccii 
\-cry niiirkcd tidviiii(~cs in  the dcvclopliielit, of iicw 
iiiiitc&ds, wlitrrenx tlic? 1)roGress in tlic f iinditnii*iital 
Irrinciples of clicinic:il cngrnecriiig design, thougli 
;itliiiittcdly s\tbst;i1itiiil, lins not bccli cq~inlly riipid. 
arid hns not suliiccd to ciiiiblc full iit.ilis;ition to I)c 
nincle of the :~dvi~~iccs  iii tlic lor111cr field. 9‘111, 
cmt.rolling factor in clicinical cwgineeriiig progress :it 
t lie present tiiiie is, therefore, tlic dcvclopiiciit of 
fundi~niciitnl cliciiiicnl cngiiiecring rcsaircli. Jiidgctl 
from this stiindpoint, tlic yciir 1928 cnn show but little 
;ir!liic\.crncnt or ciiiisc for sntisfuction. Admittedly. 
tlicrc is increwxl interest in clicniiccil ciiginecring 
ctliic;itioii, nnd more cstcnsirc facilities for i t  arc 
Itcc.oming av;iiliiblc ni i c l  sound guiding 1~rinciples for 
its fiiturc dcvclopnicnt 111ivc been cstiiblrslicil by the 
lnstitution of C!licmicnl IZnginccrs, wliich is till to the. 
,zooil for future progress. l h t ,  for tlic prcscnt, significnnt 
coiitributions to tlic scicncc of clieiiiicd cng-incrring itre 
riirc. It might, of course, bo iirgucd ngiiinst this tliiit. 
siicli progress is nct.uiilly tiiking plncc, but that  it is 
not readily appnrciit on nccoiint of the groiving con- 
cciitrntion of industry in coiiil)incs n n d  tlieir :itloption 
of :I policy of rcticeiiec. ‘l’his possibility cnnnot lw 
ruled out, tliough triril-nntl-error iiictliods tire i i i  niiiiiy 
\ciiys niorc suited to large-sciilc tliiin t o  sni~ill-scnli~ 
iniinufiicturc. Ncvwtlirlcss, for tlic rcril progress of 
sriciic~ ns n coiiinioii fnnd Of l i i ~ ~ \ ~ l ~ i l g ~ ,  only tliat 
lcno\vlcdgc \~~Iiicli is gencnJly ;iwilriblc ciiii bc rcgnrdctl 
:IS nppcrtiiiiiing to tlic coniinon f i~nd ,  iind froiii t,his 
st ~indpoiiit i t  is Icgitiiiiiitc to tiikc tibsciicc of cvidcnctr 
rcgiirding otlicr lillo~vlcdgc :is cqiii \~~lcnt to cvidcncc 
l l f  illscncc. 

Though f ~ i ~ ~ d n ~ i i c ~ i t i ~ l  progress ] ins bccii sninll, dcvclop- 
incnts in dctnil ii re coiisiclcriibly greiitcr, niid nc1v:iiices i n  
o t h r  bmiiches of cnginccring nrc being rcflcctcil i n  
thc chcmiciil iiidiwtry. Ti1 tho splicrc of p o ~ c r .  
gcncration tho iisc of indel~cn~lcnt power p h t s  
siipplyiiig process stcniii :is cshmist is finding iiicrcrising 
itpp1ir:ttiou. ‘I’hc Iiigiicy hoilcr prcssiircs of clcckricnl 

power station pliiiit iicc lending to siniiltir dcwlopnicnts 
in  clicniicnl work.. Tn fact, t~ boiler plniit in the 
clicniicnl industry, working at GOO 1,. per sq. in. prcssiirc 
nnd 750’ F. stcnni tcmpcrnturc, is stntcd to hnvc tlle 
Iiigliest working pressure nnd supcrlicat in conunercial 
opcrntion in this coiintry nt tllc prcscnt timc for :111 

iiistallntion on sucli n scnlc. For obtaining incrci~scd 
boiler cfliciencics, tlic ndvant:iges of nir prchcating, 
stcnm ncciimuli~tion, nnd nutoinntic boiler co~ltrol arc 
being niorc gmcnilly npprccinted. An iiitcrcsting 
csriniplc of thc lnst type is tlic I.liig:~u system instnllcd 
n t  tlic Ihitisli Xylonitc Co.’s works, :I rcguliitor, 
iictuntcd I)y vnriritions in tlic stcnni flow, controili~ig 
tlie boiler drinipcrs, fiicl feed, nnd inclucrtl tlrnugiit. 
A new, nnd possibly iniportrint, so~ircc, of p ” r  hns 
bccii OlJCllcd up by tlic SI ICC~SS of tlic Uirini~iglinm, 
Tnmc rind licii 1)rriiiiiigc Boiird in iitilisiiig tlic sludge 
gns c\.olvccl in tlic sc\viige digcstioii tiinks for tlie 
gcnerntion of powr  i n  gns engines. 

trtinsfcr is grndiiii11y rccciving niorc nttcntion in  rcgnrd 
to tlic pnicticril iilrpliciitioii of tlic fundanicntr~l prin- 
ciples. Tlic incrcnsc in tlic rntc of tmnsfcrcncc! of Iicnt 
with incrcnscd \-docity is hcing npprcciiitetl in the 
cstciiilcd cinploynic~~it of forceti circulnbion iii cviipor- 
ntors. By siicecssfully tipplyiiig this priiiciplc to 
obtnin 11 iiiiniiniiiii lic~itiiig siirjiicv, it. lins bccn possillr 
to constriict n i l  i~conoiniciil ~ i \ ] ) ~ ~ i i t ~ r  of p r c  nickel 
for ciiustic s o h  st)lut.ioiis. Anotlicr suLjcct, of grciit. 
iiiiportiincc in tlic i d  inilustrics, to  \vhicli :ittentioil is 
Iwing dircctccl is i l i v  clTcct, of tlic vitriiihn of visc0sit.y 
with t,lie teiiiperiitiin: on thc cocfiicicnt of licat triiiisfcr 
in heat cxcliiingcrs. 

I n  tlic sphcrc of drying, ;in intercsting itcvclopnicnt. 
is tlic l’cco dryer, II tubulnr dryer in which tlic iiiiit.criiil 
to bc dried is cnrricil in a ciirrcnt of nir, iirultiplc-effect 
drying being obtuiiicd by using tlic vupoiirs from one 
cffcct for Iicutiiig tlic nes t  cffcct tlirough coiitmt with 
water i n  n licot cscliangcr. Rrrtiiry dryers nrc fiiiding 
incrctising npplicntion, niiil nn iiit8rrc4ng csniiiplc of 
tlic iisc of this type of dryer for tlcliciitc nintcrinls 
is in the drying of wisficcl riigs. A iiovcl type of rot.;iry 
dryer dcsigiictl to give n high t~licrnicil cllicicncy is tlic 
Pclirson dryer, in wliicli tlic I K J ~  nir cntcrs tlic dryer 
tlirougli longitutliiiiil slots in  tlic driini so tlirit it coiiie~ 
iiito intiiniitc contiict with tlic Iiiiitcritil 1 . ~ 1  br! dried. 
Sprtiy drying is finding 11ei5- itpplications, ant1 oflcrs 
spccial iidrtuitngcs in ciises tvlicrc w s t c  fliic gnscs arc 
iivnilublc for use in tlic spriiy dryer, ns i i i  tlic rcccntly- 
dcvclopcd Neil1 proccss for the Iiii1liiifiicturc of rccl 
osiilc. ‘J‘l~c niiinufnctiirc of beet siigiir by tlic Ih Vccchis 
dcsiccntioii proccss is hcing cstrndcd to otlier countries, 
iuid tlic Scott dryers iisctl in this process iirc being 
instnllcd n t  factories in  Friincc and liussin. In the 
Prnscr rndiiil piitli rot~iting drum drier tlic miit~crial 
f d s  tlirongh tlic nir spncc t~liroughont tlic cross scctioii 
of tlic dri~ni,  ~vhicli is dividcd longitudinnlly into four 
cells, fitted with biifllcs. ~‘hougli tlic drying surfiicc is 
grccitcr, tlrc Iicight through wliich tlic mutcrinl fulls is 
sninllcr, thus ~nininiising niiy tcnilcncy to po\vclcring. 
Owiiig to tlia uniformity or tlic Iicrit; trcnt,mcnt higlicr 
tcn~pcrntnrcs cnn be iiscd witlioiit dnngcr of over- 
hcnting. 

1 -  J IIC nll-important rind . conq~lcs subject of heat 
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Tlie growing nse of volntilc solvcnts iu diffcrcnt pro- 
ccsscs is cniisirig increased activity in rcgnrd t o  solvciit 
recovery by nbsorptioii and ndsorption mctliods, nnd 
grcntcr attention is being pnid to the principlcs of clcsigri 
of this kiiid of plnnt.  A ncw nbsorbcnt liqiiiil for tlic 
recovcry of ncctbnc is siilpliuric iicid of 70% strciigtli, 
:i much liirgcr qunntity of :icetone bcing iibsorbed t h n n  
by witcr or  crcsol. 'l'lic ncctoiie is subsequcntly rccoverctl 
by distillntion nftcr diliiting the :icid to :ibont 800,<1 
strcngtti iind tlic: ncict is then rcconcciitr:itctl t o  bc uscd 
:igain. Solid nilsorbciits, siicli ns nctivntcd cnrbon niitl 
silicn gel, nrc bccomiiig incrc:isingly pol)ulnr for soli~cnt 
cccovcry proccsscs ns ircll as for rlcodorising nncl ilccolor- 
ising. dctiv:lted cnrl~oii is liciiig uscd for rcinoring tlic 
uiiplciisniit tmte Iroiii cni~bon diosiclc gencrntcd i n  
brewerics, for tlic Llciicliing of ctliblc oils in conjuuction 
with fidIcr's earth, tor purifying solutions to cliriiiri:~tc 
the necessity of rccrystdlis;ition of organic prcparntions, 
nnd for dccolorising t,lic syrups in  wliicli fruits arc 1)oiletl 
prcpnriitory t o  cnii~iiiig to . prcvciit ricci~iii~~l:it~io~~ of 
iinpiiritics in t.hc syrup n-liicli \\;odd nltimiitcly rcntlrr 
it unfit for rcp:itctl IISC. h iicw solid :itlsorhcnt for air  
drying consists of cirlciiini cliloridc cnrricd oii : i n  inert: 
siliceous biisc and his n high ctipncitj. for ndsorbiiig 
witcr, which cnn 1)c rciiiorcil n t  :I inorlcr:itc tempernture. 
In t,lic sphctc o f  filtmtiitii, the stri\*ing for coiitiiiuous 

operntioii is lending to i i l i  incre:ised iise of rotary ilruiii 
filters. Tlic type of rotary filter in wliicli tlic! nintwiiil 
is fccl to tlic iiisitlc of t l i c  d r u i n  is finding ~ii:iiiy :ippIicii- 
tions, :is i t  eiiRlilcs coiitiniious filtratioii to he nr loptd  
\ritli ninny ~n:itcrinls \rlticli cniiitot 1)c so cfliciciitly 
treated on tlic iiiorc COIIIIIIOII type of rotiiry filter wlicrc 
tlic cnkc is fornicd an tlic outsitlc of tlic drum. A iicw 
type of filter has bccn intraduccd under tlic iinnic of the 

3Ictlifilter." It is n dcvcloprncnt of t,hc cdgc filter, 
t.hc filter-lccivcs h i n g  mndc i q i  of ~icrforntcil st,rips ivitli 
bcvcllcd edgcs. Wio st.rips arc spaced liy iiieniis of rihs, 
:nid tlie liqiiid to he filtcrcd flow iiiwarcls tlirough the 
converging chnnncls, forlucd by tlic l)evcls, to t,lic cciitrnl 
tlrninngc elinuncls forinctl by tlic intcriid pcrforntions. 
\VThcn n filter-aid sucli as Iticsclguhr is to bc uscd, thc 
converging clinnnels arc filled \rit.h the filter-iiid cuid t h u s  
form n support for t.lic filter-1)cd tlcposiitctl on tlic surf:icc 
of tlic filtcr-lc:iros. 'l'lic fi1t.w is r cd i ly  clcniictl by 
flusliiiig, nntl is very cfkotivc for t,lic cliirificiitioii or 
liqiiids contnining siiinll iiinounts of very fine niiitwinl, 
sncli ns  bcer, viirnisb, oils, ctc. 

Tlic ~ ~ i n i i i  dcvcln~~incnt in grinding is in t,lic usc of 
closcd circuit grinding, t,lio fiiics bcing scpiirntctl fro111 
tlic ovcrsiac, \vliich is rcturiu:il t o  tlic mill, citltcr by air 
3cpnr:ition i f  dry grinding is wiiployeil or by tl ic list 
of II classificr i f  wct grintling is ndoptctl. 'l.'l~c tlcsigli 
of colloid inills to rcrlucc  pow^ coiisiinipt.ion is the 
innin tr,ndcncy in this typo of pliint. An intcrcst.ii~g 
now colloid mill, wliicli is hcing iiscil for tlie prodiictio~i 
ol dispcrsions cniployeil in tlic ninnufiictiirc of riibbcr 
goods by c!lcctro-tlcposition, consist,s of II  vcsscl cont:iii~- 
ing n lnrgc numbcr of k r d  stoiics, whicli tire h ] J k  in  
inotion by  nicnns 01 n stirrer. Thc niistiirc to be ilk- 
porscd is circiilntcrl throiigh this ciniilsifici*, nnd t,hc 
coarsc, ui~tlispcrsed inatcrinl is scpiir~tccl froiii thc 
omuluion. 

The growing iinportniicc of Iii~li-~~rcssiirc proccssch 

his eniplinsisccl the iniportnncc of inctliorls of fnbricii- 
tioii :ind tcstiug of plant for tlicsc procc~scs. Itnpid pro- 
gress is being mndc i n  tlic mniiufncturc of liollow forg- 
Ings of large sizc, iincl nwt,liods of mnlcing \reldcd joints 

w c  bciiig iniprovcd. Il'lic diflicultics originally cspcri- 
cnccd in mnking ~rcldcil joints of snfliciciit strciigtli in  
high cliroiniiirii steels I in iv  Bccn ovcrcoii1c by tlic nrltli- 
tion of iiickcl to tlic nlloy, wliich i)rcvcuts brittlcucss, 
nnd tlic diendvnntngc of tlic tlccrcnscd rcsistniicc t,o 
corrosion is overcottic Iiy tlic nrlditiou of R sinnll awnaiit+ 
of silicon. 1-Tent-resisting niitl iicid-rcsisting alloy steels 
arc fiiiding \rider iipp1ic:ition :ind iicw iiscs, tlioiigli 
tlicir price is still R scrioiis obstnclc to t.lieir gencrnl 
niloption. A iiciv field f o r  t.lie iisc of * '  st:iinlcss " stcrl 

wliicli hnvc heen mndc on t.lie iisc ol this iiuterinl for 
biiildiiig tniik-\r:~go~is for tlic tr~insport of milk. T l ~ c  
'' Kitrnrcl '' ~irocess of Iinrtlening stccls by the irctioli 
of niiinionia gas a t  n suit:il)lo tciiipcrnturc is coming 
into iisc Tor t h  trcritiiicnt or ~ i i e ~ I i : i ~ i i ~ i i I  pnrts sril)jectctl 
t o  \rmr, illld ~'osscsscs tl1c iId\.nlltngc tlMt the llnrdllcss 
is not Iitlcctcil by siiliscqucnt. Iicnting iip t,o the tciripi!r:i- 
turc of Iinrdcning. 

JIctnllic cotrtings nrc heing iiiorc iviclcly ndopbcil for 
protcctivc piirposcs. ~~1i111i i i i i11i i i -pl: i t~~~~l  stccl is Iwiiig 
mii i t~ i fnc tr i r~~t I  lor iise iiist.e:id of tlic orclinnry t.iiiiict1 
slicct.. Fiirtlier cstension i n  tlic iisc of :iluminiiiin i i i  tlw 
clicmicnl iiitliistry nppcnrs 1il;cly ns n rcsiilb of rcceiitc 
tlcrcloprnci~ts i n  t h  cont,iiig of nlun~iniurn with t.Iiiii 

shect l e d .  'l'lic clectro-clel)ositioi1 of Inotectivc inetnllic 
coatings is csf;cntling r;ipiclly. Chto~nium plnting is 
finding very witlc nppliciit.ion, wliilst. ciidmiani phtiiig 
is being iiscd IIS :I substitute Tur g:ilvnnisiiig, cadniiuni 
bcing iiiore rcsistsnt tlinn zinc to ntt.nak 1 ) ~ '  :i!kalis 
wliilst giving thc sniiic rcsistiincc to i:orrosicii wit,Ii ii  

thinncr coiiting. 
ZEu1)l)cr is bcconiing incre:isingly iitiportnnt 11s :I coil- 

striict~iontil iiinteriril in the clicniicnl industry. 12iibl)er- 
lincd n~ctnl  vcsscls nrc yroving siitisf:xtorF for snl- 
pliuric ticid up to 50% strengt~li :i i i i l  phosphoric iicicl i ip  
to 78% strength. Tmpro~~cd ~nc t l~ods  of nttncliing t h  
linings arc lctding to tlic iisc of rulilwr-lincd stcc.1 t,tinli- 
irt~goiis t o  rcplncc tliosc mndc of riil)bcr-lincd W J O ~ .  
A iiintcrinl in:idc from riil>bcr lntcs riiid l'ortlnnd cciiiciit 
is finding inniiy npplicntions :is :i coiistruction:il inatcrinl. 
Itu1)bcr liiiiiigs for grinding inills arc proving succc~asful 
for wct grinding, tliough t h y  :ire Ii~irrlly snitnblc f o r  
dry gririding irlicrc lictiting tnlics plncc. Filter-presses 
Inndc of rubbcr ~ i r c  finding :ipplicnt:iou in ccrtiiiii pro- 
ccsscs. 1tubl)cr b~iiriiigs, 1iiI)rjc:itcd by wiitcr, urc bcing 
iiscd for ccntrifiignl ~)iiiiips Iinnc'lling nbrnsivc nintcrids. 
'l'lic rcsistnncc of r u l h r  t.0 nbriisioi~ is Icniling to its 
incrciiscil iisc n y  n covcriiig for chutes ciirryiiig nbrnsivv 
nintcrinls. htt,cinpts iirc also 1)cing nintlo to prcwiit 
csccssivc wcnr of tlic? blriilcs of exliitiistiiig fniis by iisiiig 
riibbcr contiiigs. :Ihkclitc ennmcls i i w  proving scrvicc- 
nblc 11s n protcctivc coiiting ngiiinst ncids or nciil fu~iics, 
tint1 n b:ikclitc-aslicsl;os co t i~~~oui id  kiio\r~i n~ 'I ~ . T I L V C ~  " 

is finding usc ns n conatructioniil mnterinl, oiiu i~itcrrat~iiig 
cstimplc being n ccntrifugiil tic.id punili const~ructctl of 
bhis Iiintorinl. 

Tlio adnintiigcs ol continaoiis ovcr disoontinuoiis 
opcrntion nrc bringing nboiit iiiiiiiy iniptwttinl; clinnpc~i; i i i  

lli2)' be O])CllC'll IIJ) :1S the WSlllt Of SOll lC SUCCl?SSfUl t,CStH 
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prow:’5 work. Purticulnrly in rcnctious or lcneliiiig pro- 
ccsscs, \rlicrc griivity scpiirntioii is possible, coiitiiiuous 
scdiiiiciitntion is beiiig foimd liiglily ndvnut:igcous. 

The dcsirabilit*y of nccurnte control of iiiiy opcrnt.ioii 
is lctiding to iiiniiy clerelopii~eiits in the pcrfcctioii of 
reiuot-c control n i i d  of ;iut.oirint.ic coiitrol to  cliiiiiiiiitu 
tlic iiicvitul)le errors due to flit li\iiiii~ii fiictor. dlito- 
iiiiitic I)oilcr coiit.ro1 wit.Ii ii~cclrniiicnl-grate or pdverised 
f tic1 firing is proving IiigIiIj- cffteieiit iiiicl ccoiioniicnl, 
iiiid iiiiip be c!sl~(!cbcd to bccoinc st,iiiidirrd practice. 
Autoiiintic control of hydrogen-ion coiicciitrntioii Iiiis 
pro\~ctl ~ l l c c c ~ ~ f l l l  iii ccrtiiiii c:iscs, iiiid is likely to estciicl 
cotisidcrably. Tlic iisc of t,he tlicr~iiioiiit vnlve iis iiii 

iiiiiplificr lins rciiclcrcd possible iiiiiiiy iiiiproveiiiciits iit 
iicciiriitc control. One srirli iipplicntioii is to autoiiiatic 
titrtrtioiis wlicrc the colour of t.lic solution coiitrols tlic 
light. fnlliiig on it photo-clpetric ecll, iiiid tltc resiiltiiig 
ci~rrciit~ is iiiiiplificd niitl rcgiiliitcs tlic iitlrlitioii of  liquid 
t,o t,lic soliitioii. Aiiotlicr iiitcrcstiiig cBsiiiiiplc is in tlic 
coiit,iiiiious recording of the iiioisturc coiitwt of it ii1oviIig 
ircb of piper :iiid tlic sutoliiiitic control of tlic dryiiig. 
!l‘lic piipcr forms tlic diclettric of ii plntc coiitlcilsc~, :iiitl 
c l i i i i i ~ : ~ ~  iii capci ty  cniisc iiiiiiutc ~ l l i i i i g ~ ~  of ciirreiit, 
wliicli iirc iriiiplilietl iiiid ii+cd to record t.liv iiioistiin! 
coiltent, mil to control tlic steitiii viilvcs ljy wl~ic.11 tlitr 
drying is rcguliitctl. ‘I’fic rapid tIe~-cIopiiieiit of iiictliotls 
of irutoiimtic control of viirious opcriitioiis iii receiit 
y(’i1rs is lil~cly to lcntl to tlic ndopt,ioii of tlicsc iiicttliotls, 
i i i i t l  of iicw iiictliotls \vIiicIi will 110 doubt I)c! cvolvctl. 
oil i1 wry wide sciilo \\*it11 rcwiltiiig iiicrc;isetl imiiriicy 
i i i  control niid siil)+tiiiitiiil (“~iioiiiy in opcrntiiig costs. 

A SUGGESTION WITH REGARD TO 
ANTI-OXYGENIC ACTION 
By KENNETH C. BAILEY, Sc.D. 

C. I\lourcn iiiitl C. lhfriiisee lr:\w receiitly 
(Ciiaxrsriw AXI) Tm:STRT,  IHSS, 47. SI!), s-1s) SWI- 
iiiiiriscd tlicir iiiiportiiiit rcsciirclics 011 niiti-osv~~w.: 

I hey jilsLlg consider iis oiie of the most striking plieiio- 
iiiciiit of anti-osygciiic catalysis the “ cstriiorrliiinrily 
siii:dI iiriiiiber of iiidcculcs of t,hc niiti-osygcil wliich nrcx 
iihlc to p v c n t  tlie osidiitiou of i b i i  cnoriiiolLs iiiiiiiber of 
itiolccules of tlic nuto-osidisihlc subst,ancc by the 
iict,ioii of Oliygcii.” 1Por esniiiple, oiic irioIecuIe of 
Iiydroc~uiiioiic prevents tlrc ositlntioii of forty tliousirurl 
molccu1c.q of cicrolciii. rind siiiiilnr rcsults wwc oI,tniiietl 
with bciienltlcliyclc. 

Tlicir wcll-kiio\rii tlicury espliiiiis this pl~cirotiic~ioii 
Iiy supposing tha t  oiily tbrisc bciiziildcliytlc or ncrolciii 
iiiulcculcs- which possess ii ccrtaiii iniiiiiiiiiiii ciicrgy arc! 
C ~ I I ~ I I I C .  of rcncting with osygen, : 1 1 d  thnt, its tlicsc 
iiiolcculcs OCCUP in \-cry siiiiill proportion iit ordiniwy 
tcinpcrat,urc, a very siiinll iiuiiibcr of liydroqdiioiie 
iiioIccuIcs is cnpnblo of clcnling with thcm. 

Tlicy draw 11. coiupiirisoii with tlic arrest of tlic host 
of Scrscfi in tlic pnss of Tlicrinopylto by Lconidns uud 
his tdircc huiiiirctl Spnrtnus, whosc tcmpornry succcss 
\~iis duc to  tlicir coiicciitriition in tlic Iiarro\v pass, niitl 
11dd thnt “ the tinti-osygons . . , arc ~LIJ~O to Iioltl 
iiato-oxidation in  clrcck in tlic iicw and iiupnss~~blc 

r 1  

Tlieniiopyke tohicli is re~wesettiet? 6y flre ucfiwtio)t of rlrc 
ttrolccttlcs.” 

Wliilc ndinittiiig tlic liypot,Iicsis of active molecules 
with R certnin ininimuiii ciicrgy, it  scciiis to tlic writer 
t h t  siicli iiiolcculcs, wheu iiiiiiglcd wit.Ii iiiiiriy tliousnnds 
of iniictivc iiiolcculcs, niiglit circidntc for D lotig time 
without coming witliin tlie sphere of i n h n c c  of a mole- 
ctilc of Iiytlroquiiioiic (prcsent also in smnll concciitmt,ioii) 
nnct that nutoxidation iniglit reatiiiy ti& pliicc t h i n g  
this period. . Tlie sniiill iiiuiiber of tlic iictiriitctl mole- 
cdcs is t,licrefore iiot sufficient to iiccolilit for t,lieir 
coiit rol hy minute qutuitities of hydroquiiionc. 

TIie :iuthor lins rcccritly (.I. Ctietii. Soc., 1‘38, 120.1) 
tlcscrilictl cspcriiiieiits 011 tlic rcsctioii of ethyl dcohol 
i i i d  ritctic :icid, niid Iiiis slio\rii tlint t.liis rcnction tiikcs 
plncc: iir two ways, ( t t )  on tlic surfncc of tlic contniiiing 
\-cswl, ; r i d  (Q hi the fmly of the liquitl. The rciictioii 
( ( I )  is coiiiplctely iiiliil)itcil l ~ g  trnccs of pyridine, \vIiich, 
on tlic lisnitctl siirfiiec of tlic vcsscl, is cill)iildc of dis- 
lociit iug tlic iddiol-iicitl winplcscs bcforc rcactioii cnii 
lie coiiiplctcd, wliil(~ tlic rcnctioii (6) is oiily sliglitly 
affected creii liy tlic sdditioii of much Inrgcr qiiiiiit.itics 
of  pyridiiic. ‘l’lic iiivcstigat.ioii Iins siiice I)ccii esteiidcrl 

\ 

to tlic iiiliihitory c&ct of quiiioline, pipcridiiic, aiid 
otlier iilkaliiic conipotiii(ls, ntid n tlctnilctl csphiia- 
tioii of tlic iii1iil)itioii ih  oITcrci1 in ti coiiii)iuiiic~itiorl 
accepted for puLlicntion in  tlic doiiriinl of tlic Clicniicul 
Society. 

Llicsc cspcriniciits suggest 811 espliiiiiitioii of tlic 
difficulty iiiciitioiiccl ibbO\’C. I f  nutositliitioii takes 

bciizuldcliytlc iiiterfucc or Iiotli. iL siiiiill number of 
liyilroquiiioiie molcculcs ntlsorhctl a t  the surinccs will 
I)c iil& to  tlciil ~ritli those of the uctivc iiiolcculcs \\-liicb 
ii1)proncli the sllrfitccs. Tlic iii~rrow pass of Tlicrmo- 
pylie, in tlic iiispired coliipiirisoll of Jlourcu a i d  
l)ufrtiissc, will tlicii he reprcscntcd I)y the surfnccs, 
\\-hich ncc CiLpdJIC of 1)ciiig guadcd by n relativcly 
siiinll iiiiinbcr of S p r t n n  iiiolcculcs of anti-osygcii. 

Pig. 1 lins hccn coilutructcd froin tlie datir give11 I)y 
the grnplis of Jlourcu nml Dufrnisse (C.lt., 1!Hi, 178, 
1Slil-1) for tlic iiiliibitioii by Iiydroquinonc and sull)liur 
uf tlic autosidutioii of bciizaldcliydc. (Tlic iiyircs for 
iicrolcin arc iiot suiHcicntly ccrtaiii for graphic rcprc- 
sciitiition, ns poiiitcd out 1)y r\lourcu nnd Dufraivvc 

t .  

plncc only ilt tlrc osygcll-l,clle~ldcllytlc or tl1c glass- 

(C.R., 1932, 175,12S-9).) 
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