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aMifc wbA potential mmmm of stoAy f«r tib* ilMMdat la v»o«Bt

fta»v« nwther this >g«into la tarn niituiwl oe«runr£iig eon-

al^tHMidfr 9t yltMta sua aiiMiSai w tsmit wbMk 1mm aecuanitlatad

Ami to vmUrm tmA% apM^P** by-pyoa—ii ef awmfaotiirera,

and o^tlkKr artlfielal iwiam aaleM no 41ffaraaaa In tiba laper*

taaaa of tha aiA>|aat*

tt«r a Miwi>iit| ' aca trtMa ISmi praatAaa of araaxkla la pu»

tiibA isoaaa liiiMaa aaa nrat dataotaA, tiaatita to^aft tiialr

a»wlf to flat abathar or aot araanla la a nonaal eon«tltii«it

ef aalnal HjgintaBi ftatr hmm a»t vlth Many dlffIcmltlaa

la tiwlr miAmwm to laelata aM idaatlfy tbaaa oiwgwimita

,

aBh prQ«?p«aa haa ba«i Mda la laM laat fa» yaara oa thla

•arte* aaa laia ahaalat aa? m feiM aaU|!9iiatt ttia pi^Xla to

tha raal liapavtanaa of araanli la aatMA aaA pSaat aatal^ol*

la tha laargaaia aiMiiMKiafaa uaually pf&mat^

ao partlealar dlfflaaXty la tha <|ttaatltatlTa nalaiwliiaf Tun

af tiia aMOQBt praait ^ flila la also trua in oaaa of awat of

tha orgaaia araaalaal aaapaandia. Tham ara* t^wavar* a

§m natarlala lOtava dlffloiatr is praaaa^laA* faaw of tha

of thla tTpa ara thoaa oaatalnaA ia Avla|i» oUa

toliaaaa*



flm revolt* v*port«d in tMm tbMii* wmm ol»t«ia«A in

«f tte avMraift oaat;alning ««A«U.tiMat of siurim^*

mV^XCAL

It 1M« iMMtt IMMA tm Mttgr 9MV* tlm^ slirlsap, lcibst«v,

ojBt^em, fish «aA vMit %fp9m 0f mtIxm lift eontalu msmmdM

in vftyyiag wwintSy but ymej llttl* Ut leatmi of th* anBMr

l» ifoXoli th« cvMaie la MilMtaaft la ^i« tlsto** saspSmf la

pttrti«aX«r oontalna •mtmim in cuTi^isin^y Iflvgt «{]«itlti««.

9m ftmiiyi aonz^* of this ftrscmle la still »p«i to

iBifooti^tiottf Imt it i« liiiwiM Wmt aroonio is eqntoliwf itt

wmSam iitgm aai in oovoxwl odiblo vmrietios of tii« smi-

MnNttiitt. nw «M«ni» ttppoftfw ia w^mSm ooHtiinfttieii la

fOattto onft snlaals and is tlwinlit to play m vital part in

ttM» aetlvlty of tho oolla. Aranaii inpiaiiiart am afaantiwia

<ixiff^ la tlM air dvioA aaasMadA la nHMHi>teA aa oiiintar fa'"'' ia

aaaiiiiii larflag fron 6 to 18S parta par a^lioB. 9hia fol-

lam eloaaly tka aaMoafta ««t0Pt*ft svaaaat la tli* air driat

flMli of oartaia apociaa of oariaa lifa.

Ooalaoa* nm^mtjUm msA L^iali (ft) bav* rapavtai that tha

diffaraat laaalitlaa maom tmm 1.87 ag. to m.oo «• par

kg. tf tiia air driad aatarlal« iSiMj bava aliaw Cliat ^ara



t

of wSsFim- ^awir f>«rttng tagptvlMHits upen rati shov tlmt

tlM wpmhIo «•!%!• ^b«nft «9 Sm ti»$M» is eoaipsrfttivtXy XMa

IfliHiL ooBaaoAa toirit mh? !>• And aMiMttils' lA * mmbmbA 9it

Mnl« i» Iwwii* Itt A vfttlMW wmi^mt malmmaJm. fliaolta (2j9)

ift «M of hio ]«port8 explAin* briofX^ tlio Ioelttil»» nO'*

ttXoia oaA iBMrmtta «hoori««. la tlio loeltMii Wmatf tlio «»•

««&io !• HMWiifl to ^ s^otitiitoa for Hwglfcfwpoao ia tiM

aalMB&o* 2B Hbfttoivop eonl^lnfttlai tbo nrooaio jjomhi Sa

it i« »>•»»> ^ <fc nnjiiinfli tiiot i« diffiooit to dto*

OMwil (9) mm§ Vbm% t^ avooaio yoooowpoi oftor ti^

•ulforio oeia-i%itrio o<iifi digootioa io loot tiioa

ihat rooogtrti l»y uolat tlw ooat tjfio of di^oatiaa foUomA

by eo^prooipitfttim of shoiilMito «m& oroiaato» mam ia

mm io looo tliaa that roootorod apoi trootaoat oitli por-

c^€rio oeid. !£lw oaowwto rooovoiNiA oftor maffimiorto oolA

tffOMtiaoat ooro oligtitly crootosp thoa thooo c^toiaod oftor

«nr ifciiwi aotliodo. 1!liio otoAy ohooo tlmt tuo porcOOorlii

aalA trootNMi hOboo o vory offioioat aottioa in oontorttag

iko orooalo iato idio iaoi^paio ototo, la tMo «cn>k tarn
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cmfcMit Mthod of anal7ti0 ms u««d in determining tb*

ttMtmts of ftrscmie in omoh oaso.

The faet that Chapnm (4) found the ersenioal oonstit-

ttfttt of lotoeter to be eoloble in aoetone wi^reae tdiat Sa

shriiap l0 not, az^ due to other variatione reported in the

properties of the anMole a«rlvatlvee. It la fairly well

••iekliitotd that the arsenle eoMipoande contained in the eev*

eral forsMi of aarine life are not exaotly the eaaie»

SOtmOB MXD COKPOSITKar OF TBS SSRXXr

tte Material used in this work «as gveoad dried sbrii^

ahiob vas furnished by the tMited States Bureau of Fisher-

ies. The tfuriaqp were taken in deep water near the aouth of

tlie Steno RiTor on October 19 « 1936. ^Is river es^ties

into the Atlantis Oeean along the eastern ooast near

Charleston, South Carolina. The raw Material consisted of

around seventy-five pounds of peeled shrinp with their

heeds and livere renoved* fhey were dried for ebout sixty

hours in poreelain dishes over a steam table, and thim for

thlrtysiac hours in an eleetrie oven at 80 to 90 degrees

centignti§9 then grennd tiimni^ a burr mill. The sise of

the gywid lAterial ranged frora a fine aeal to peirtioles

BMuraring about one-ei^th inoh aevess. ttie tissue was

lig^ tan to broan in color and had en unpleasant odor.

Analysis of ttie rs» aaterial gave the following results t
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tlwtfunw, iMtt •&& tw— •lXl9«i Aleili*. Lot* ent snA «*•

la «li» abttvt iMfeto «•*• tftlMB ftponi fdi* mm 171(11—11 of

«Iooao# imfc lot ono iwitofiwi* • gPMiitv mmmK of ttm

iiwlol^ 9hlo oouMNi Mt«riAl oM oooyoooft MOUy
of l«fl» of tbo ^»U floll.

HiiWtlm of tiio Aroonio Coatelnlttg Oeci»Utaoat

If mio BTooolo oflBtatitinc ocaotitoortl of ohriop U «

loelthla «9V0 of iminnwfl «o wngOitofl hf 8«telte (19) «IMI

1» oooM IM inooMOo S» oootooo flOA I'HIfllfeIr •CiMHP ool-

OBto« »«fe oolublo in oloehoX. Ao mm% pMoUisol Mlliot

«Mr ooponttlag tho orooaio oovfeAlaioc oon^i&ftMDft «r tfMflp

«l»ioforo ootOA bo by tt» «•# of ooivnte. Irtfoetion

avUioi* of ooyomtsag tHo ovmi^* boorlng iiauBm—il

«PlO« ttOd foqbA «o bo OOtiO«MNMMy. miMMtlOBO VOiW

(o) by 4i|$ootlcB oxti«o«io», (b) by oow»tJWM— flov of ooX-



v«it tip» of ««MM»tifl«i «iii (•) Ifr iai» lfit«raltt«at or

mad^CUt tjtm of mto—

t

toa.

of llimttljjt tJMI ttfMldUl MmaJNUlMK MMlMiMHt «M SViggMi^

«• IB A MKfiiWrt&ftl wtiipm% Vr

•M taaipi* 9ncm of tiw tfrjr

iat.i idlli«MM of TmaU (•• fiilwn mdm) ftar kO**

gMi MVt plitti tn a slAM |«r «oA n iiiiint vtlii iOO ••. of

tt jj^tftml othyl wltiinii fbt j«r ««• plMOt l« o

iMrtii Mi tb« owiiiio liootot to boiling* fbo olontiol

$tam oIXomA to oooi oaa otoaA o««v th» ittvii« tis«to« Af*

IMMT itlWlitlH f«r tHM te|« tbO AlOilMi OolutlcA «M flifeOVOi

§m tHo roifiw twhti tiriLoo vllBh £0 oo« p<Krtiooo of 9i

j/mmn^ •ttigrX oleokol. AboItvIs of «r oUiqiaot of t3m oo»»

MmA fUtmlMo iliimi ttMit it MfWKt of tho are«iiiO DoA

fblyt did aot aad» • MtioSMfAevr att^od of oodaMotidR

to tho fftet tlmt eaiy o littXo «o]*o IIMR am Twif of

ttM (HNMM^to OfllttOfHim OQttOtitMMt WM VHMMBMd*

MBie eoatolaiag oacotitnont of t»mim «•• fMaiA to bo

iiiooltiblo in oootOQO oad ^Oaltisri otto«r« flwufiiPi it

ppopootd to ostMot tor MMHi 0^ « ooabXot typo of

WcUmr* B. J* PtaPtlM» «qpt9iMMl» «Mtt tbo adtopo of th»
naturolix ooourrind owionid MMpeaad of dl»iap* Coofi-
dontiia Toport.



IBM 4n«d sMttwlAi first with a«*ft«M» Mft miwti ittSU «i-

•Mill «llwr to vmmfm «iaftMit«Bt*« soIvOjI* i» t^MMi svlvents*

aaft ttbMi te «xt«««t IdM «««i(ta» with solirmt* «lii«ilk vouIA

{?!»%• 1} «M iMMi ia btttftlag tilt »«|.v«Bt«* Shi* pica «••

A MHvl* Of «laplap %$Mmm wm i^mmA la a mrU taidi-

l«t «Kfera«i«p ttaft MtwwHtiini aaia m foUantt

tlMRM WW «efenHA«A »1^
180 •«• of ftaatqua naftil

MIteas jm»MM i^UH «Kftvftet: Goi^alMt a tfawi

isitlX 1^ filtva«« tit(wii

1

iM aa» «f fl jjniai^ atsiyi
alMfaal. mftU tlw fiitvata

t

Bwiitfaat CoalsaiiMft 4 pmp» Bsftmutt OMiftidbMc
ms^ flT tte MPMBla. Mat nf tlw
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•Ktvsetor using IfisaliiMdl flWRHUfes of ]wt«T*i«l8 rith Mi«

f^Mirtag iwiitftlwiu St pdiiM of fli nwimt •tfajfi aieoliol,

MO •»* «f ikMiHl» MWiJil, «lc«l»>l tram «mmA ti» «Kfes«et th»

««MftU OQQtftlnlag eoit«ti^Mn». tn ^Mm mm 95 .ft |W»m»

0t Uw T«im1i M* vm&9vnA in th* solvttit aaft S»4 pwnnal^

«MI Piiitim iB tbs xhmiIAbib* AlMiolt^* MiWi|i lniiNii mm
mimUWtm tm t^ m fWFiUMt «lli9t glsoiiol to ••t^isjii m

0mA Maiirant for ;rniwn>rfBg «!» •www.tail oflmwiiKI «1m%

vanSA lBM!9 it Ml tvm m immmii* fvos MwtMit with MtM».

2t «M MHIEft SiiptigA to «lftf»«t fMtt MM Offtflttia tf«to»

liihilX to OttliaiJll JWt IMNI WKUk. of tb» «»Mid» tilli !•

gmuMWi viisi lids »otMi«l« AMOvsla ilmia lte» 9»^ p»»

tsiHi ooKbUt oxtPftoiKMr aOBwi • iwf iffftijagt mmm tm

tmmm wtom m yemv mtmnmMma^ mA offUiMt ^i— of

•tmmmm Smp abtolaios tuo mmmaU nnHpiiiMfl of mUm* t*

••• >»«pto«i to OMptoqr *»• «toitato«i fUm op •olf«Ki %f9»

of mjomt^m (too ftoto t) fiar « jigpt «r thio twtortljiiiqtt.

» «to timi0i^ thftt if this ^np» of mOsmtMm jpattoti to to

Mtioltotorj, ttiora fia oaetoootor txi&t ooiOd to aodo Sxi ttny-
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liiM»mt<^ tt» tiSK«t oQ0**t«niai tb€ Wft of tbt mnftlat ex-

tintetop voolA M «T«lliS»l9 to otilwr Inirtittpifrii'fK

lBi» fQilMSiK iiimii i tfn «M aft2vi«a out in this vorie,

8oliit« anCtiia «ledliol 2» «i^fiMilli|f ttw aawwuia finwiaf^ym

LiiMWittiiMiil b«Mti2s« it Mg iRMtti mat mam of tte «PMtti«

mam iNi it—

i

Uiffctd fr<m thu iiliim «i«i «» aiiUioa ^

fiat e* «^ dgi<t gbgji^iiiiji

{mm PXftt« 8) with ^00 oo. ^ ««•«

wMX XHam moVfmat atendSag

•100 «•. «f ii in>ii» mrni^
•Xftolaol until • oUsr •o3a~

2 OctttalsuMl Xft^at
of fim ummmiIa.

•f ftTMBt*

Xstt^feot: ffo

U C
ywimt of t3M «Mii«.

IMS 9Mv«d to bo o fft2rl7 offiottnt

l«i tho oroonlo oontoial«g ooiMHiUmoiit of

of

to
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Ilii immnmOmm* la mmdvisaMMim aaA tim wntMm' «rfi«>

1

1

iHMiMilMii or tlM AwmmiM OaeMkaimg (kmttltmmt

1

iteft ^ft aJfllMm of oAoteMi to iliimtinil oiliralio of ttbo ov*»

oobI* teovlMi O0BOlk£taMd> mwlii gMM&siitelHi ohoU ouontiXtloo

Of tb» arsonlA fn« ClM» MftMlSon* fte iigimt of «^ trionti |

IMMABS ttflHBMMlA flllfeft^BflA ^/fg^mtj^M^mM mMBk ^teP ^|—nnnA |k# AAA"*^^Vm^^^ipyrV^^^^^^^^B ^^^^^^^B1^^^^^^F^^^^WH(^' ^P^^^^^^^^^^^^^^^^M^^^H^ ^^^F^^l^^^^^^^^^^^^^^^^^ ^^^I^^VIM^^P ^B^^^^PIr ^^^^^^^^^^^^^^^V^^F ^^^^W ^^^^^^^^^

]

tMM iftol oaA tito ooooOBtMAlMi ct tiMi ooiatioi ooandMilaSni

^01^0^ ^ww ^^'P'^w^w^^TP JlMi^^F ^H^p^^^^W^I^^^^W^^ W^^W^ ^W^WHB^P ^ffA VPm^^P ^mB* W^^NIVmWNI^ ^^%P^0<BWW> ^^^^

fiiowfot firam Hii •§ gtwiwit oikQpt iloohol oactrao^. Tttim

lihoi of o^omUaB of iSio lunMBiSs tMNUriJOit owttllwiBl «••

tttoft SB U» foXlodag tM«li»

miimm^mmmmmmmmmmsc^i'm^* a

tointUy ctf tiM»oluto olo^ioi oxtimot fvo« tiio irtilMt
1

mmum tiinn m« nUittt—n •• umhi tuo foUovias vmi^ «t

im§ mnmSm Hwying •angkitwM* wmOA b« aaite. 9m •oj&sl^M

^n» ^f mmmmm mm «Mi la wirtit Umi tifrljl tmt tshU
i

1

«OTk» <iw l»yy^ of ^tm ojrttiwiotwr it » lipiilty of o»w»

»«» lltors Mft tvottM !Mni3Ni •QKOMdoally ft ooa^liO owwltlftg

of 8l3c to oi|^ InntoBA graM of tho drloA ««I«P tlsirao. {

An lifoi of tl» 03ctf«ot «M I'lifiWfttia to « TiiuMt

1

i

i
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^^mmrn ll%\aA vai9t m »timif of 89 lo 60 aou of mummf

ma ftt » tmamf^^^jprn of SO to 40 A^^mm* An equU. voliaw

of mv^&mmm aMaft tnft tb» MiMilt ftUoMi %• vtwl Urn

nOM^ iiiiirtin A jwiJLiiiiiti fmmi. mim mm of » ugut

•MMK #tii» Mift aUuift m solSA, Tb« soXtitifli «m fllt«9«i

This mpfvH^i^ tmnmHtX «m «a«2»A «il3k fo^ Sft ««. por*

tSflMi Of mcm^mm, ttm «1«m1i«A in «a wittal voIxomi of

»>»it» ana tstm wtLU» soiatSm «ttr«ot«d tioMM tliaM vitH

•VMia ifBlrii of AlmttsX atZitr. «li» ^MNr MSnaO* 9i»tS«i

Mt DmbA to eontftla 9aXj m tf«M of atohiIo.

mitaa»U j/mlOMm mm wmtm «» to XOO oo» «i«ii mt«r

mA T8 00. of tho MlntlMi «m AoXdlftaa wXWb, lifflfiMiwU

MIA* n» MM a^tat&oB 1RM «lvliifa into faov atcMl po»*

ttbiaKi>L fllk flMB itf l^taaa* >• jiAAmA o*N»jtt wnlnaMI ctf tt OKta*

MiMI •otution of picrlJl Mift* Ullll «|AmmI «r 9 fWlHH

tiMOiiNttMtiA Mii «•«• tmrn «• tut ouwr inp»* rvotoia

PPitttS9i9tWI WHNI fOWMMi Sft iMMHh^ iMMMHI* ASAiljVXS of tiK

mm wUiiXitSbiati tint ttw iwtinlA boavSag •ttgtilniiwit !•

viMA to * aMtll VOlxUMi MA MflflSHMft fMf

ffeA* mmO^vSa iMtf wftAm to tixMT tiAt tl3* mnmOm w— otlll la

•olutlon.



7fi# KiiiMTiitnd ^ **• ^^ ^^ <i.l.iiP (NkHoMi iMMrilsldB

4ivtA«a SUA •«iMl ^BluMH of f afllii tfOoHi* aolutioa ftM*

«a to Mtali. liw •flAttttiwi «MP« Una fteidtflta villi fto«ti«

Mlrt (to iftiftlHitliilnln) mft hMitoft %• toflliig fM«»l»

•lilHMk S« twfc ft ipwmiii*

«ii0«t9 Of tftooolnto ai«a«yl iqaliol oaiiiMt of »io oflfSnil

iftwim Umwo «mni •wfomtot to vmaf AryBOM ovor * oolsor

i«llu 9m fiitiwi «»»ttm< mo iqNIyelyMA with «i alMiioUo

OOiHiSMI ftf OOdiOA iQiMMlift CIOO 00. «6 POTBirt hSmMI

«ii 10 oo. of 40 ^mnmt ooosmi HsiMKiio) by rofluxU^ mm
m mUmt boMi Hmt »%m% tmm hmam* Aftov four hmsm of yo-

MiHttfli «M mumm^ma to o sMai «•&« to

ttMt of th* oXoeboi. fhio loft o ooZlA m»m lOiMi tbo

••aioitOB liftd oooloft« mm oolM a»topl«i wo iMotot ollfli It

volMMra of ootov oottlfitrt vlCh liyifBMwPio ooSA. taitU m
>»W% oUy ]A|ov of ftetty oolAo oopovoftoA. 'Bw «»t«F Imym

mm oopopotoA oaA tiuo «42t loyor WMfeMi t«So« «it^ oi^MP*

tiM VMMitati iMtac ttMM to m§ vifitv ooXuUoa. nao nwiti
twm thm wRtor oolutiM ijr oo-pmiriLiitciiMk of

MBiaMi JnMQPMMI mm OMWMI^O {6)» t|MH4l!tltttilNI

•nolyoio of tbo oiwtBio obto&aiA tfiootg «bot fMs W to 98



»
ftmwm «r Wm mmmU oaald M fitmmm. m mk§ mmmm.

W9§mi»9*f mB lap4«d W ^»» ••«» smf9*m uaiag 40 ptiPMii*

mimiiH Mijtai iqrfiraEii* Sa 9to«» of tam •Xwonoiu 9^vtttm*

imajBiM of til* wmmim tfiiwwiM tl»l» Mat of «te ai^miiIq toniA

IMM il—mi* Ift «1W ^MKgHltd fftat*.

warn mmf^ laiteftiM «bi^ ih» mmmAm •wtntntng •»*

titt«% Of ilMrtJV tiMRMi iUmm »«l IM« b««B «stcMt«« first
1

with m^tam mA mmmA sitli dlAttgA cibMr) «• AUiMi t«

siHit vitti ea* mi* mm tnuMi mBlwi «f ifcw»ii>t mmxgl a1-

MiMft f)Mr thirty nftaalM* fiw mlztttp* w* «ten ^m^fSSn^ffiA

te yiwB^i « ittsltm, tUim^lXIm pr—tv^trntm t^ftt ImA fmnMt.

ma fVMiidiMtt* tMs di4M«NMi« twaijli ag i> liw^ 9i

wm tMMt «lMli(0i<-«il9l •2m«ia MOnftlai iliiWWH Iteft tt

HiHitwit tjpwifaMUNlly IjOO Vtmm» «f ttMl MNMBiO* f» thit

IfrtWII HwwH i« •tHi* ^iiyfty »lMi»i«« A Xi|^ t«i»

1»f aMitvif^aglMC tiM «oiuti<», iaHniH ihoi— tiwt tiit 9i«-

«t]Klftttft* WHmiil U.lt PMMMMft «r IflW WWllg,

fwiilj' wAhmi qT ateoiuit •ti^ ftlMlMi «•§• XMti to

IflHI MnMnl# MHllilKliJlE jiH["dwljlttiilii anft fh# fiiiit'"!Pt bMMMI



m m mmm iMith (S^mt mpwghft to iwUSag) vittt •tirrias f«v

mm liinutA and the •oXutloa d«etmt«d. fbm AitmUtt •ttqA

«iiii»» niiiB*«iiiBi iwniiiiiwli ^t imem to oottio o«t. fno

ifiwitiilir of tbo ftlofllM& «Mi wmamA tn m mtrnm doot—

t

w
mm» omlotas «dariao. «mi praoipitoto abtaiBOft «• «

-ghttt MUM fiiM#1tm boef toXXoiv la jijiMHTiin* 9dm «hito

Mt«nsl MipdtAly liOOiHi A te«Mi« iQ«i^lile» mm ihM M*

9M0i to tilO fttV. Urn bfMR MM MO aiOO^VOA i» ONMltttO

oligha oai Mygooiytti^lot «it^ tM mImiw of ooo-

mm vMotfiM* mm 4imn tm o ohito, moi^-suido m^^
vlidL oMl MO iifnigt ^ oMtflfOitnc ttM oiOntlM* «hi«

jpMtfiiilo OM ^ioooi'voft in tiao looot omwH oT HiMluto

«lta& liiiiwil «! slMMi Sa ttw MMHi AMttMMlii^* Ao tht

•UrtMl OMpwoiH tho OOM ObltO« fll^W-UlBi M^ootel %o*

§fm to otitlo oat oaft oimm «rar tlM^ fioolp&toto rriUloi

iNMf toUoo m otpMMttM* Wma o «»9 of ottor om oAioi

to mm attoMoI itfitotily Wo^m o tMM, @oiot&»M0

M08. 9m aULto Mtorlol «m fooaa to oontoio t»8i pwoMt

Hit ni^NimM ooo oira&'Md oo tamtnUm fsrao tiiio

rtMa iMMft vlth oQdtoa lM<liiMtio* thlo la-

fliMMAfoa JMUbM^M thot tho OMMttiO oflfrttoliilm

MOlA 1)0 o fOt**lik» ooqpooot* pooolbl? o koi^mliii.



six iMaftrtA tv«i^r*nf» 0MWI «f tiM d9i«« slarSai^ tit*

•a» WHPt ««lMiii* ia & 1«V8» iiirtiKt mitvm^m vitk tttO

•«. «f trtbtcflteHf mHqI «lcMiieS.» 13mi mmmoMjm mm •llama

to pfiim tm tlv Taaam aftwr tbt soltxtioa ISwt slMMi •«»

lfer» timnm Iwi iOMorad. Aasljsis of «n ftli^oot of ttM «x-

v«ltaaMi of iftxiilMit aHori «lM3]oi «mp» «litA to

mm ghanTntu Hteii olfieliol ojiluWMit ia tho foillMiftiM aMMMPs

JA ««Mli votaap of ti3« Aioosbol vMi ttSAaft «Bft olliawt to

fiftMR iBlflKtM* A flliiio* flflkt'^UlMi pg»aipifto «•

MO aAfioA oaia ftUooai to nil—i iir flftota ndla-

ulmu Mfo of tho osiito ptvolpitoto «m fegaioa obA iiaiiwit

1»7 filtfotlMU ffiw loot tdditioo of ethyl oloalwl ooo aoo

MrftO OBA ttO OftXtOOO •I'^-ffWft^ to OtOOft fBHP M IMPOW* SfeA

oldto pvoo&pitoto fiifii wpo olooly oft«r tlM loot oAiitioo

of o^oolttto otl^ oloohol* ffeio jotitpito^ ooo a oldto>

tmttj ootM^lol OhlA ahtoia to ttio flook,
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SMI mimmi ftlecftuani^xsrX tOm^t^ mcHMtlm of Vi»

iHilMfmif flB»-sixlll «iiM» A^ « iiM—MUf t of 50 to iO HU

«f tftMff «Ml «te « I—jitHiiiii mmtjbm ^^f^ 90 to 40 d*-

IHtti, Wmm of tim «iit«* fatty proolpitato warn tmmtA m
mm ttlooboX mm «ittiUi** IM wsMiua seli&tlaB «M fU«

t«NM saA mmA to »fl«tite •»••» piMHMi •f «te «NMtti«.

fM irwTiiii of •mutetm wmf moom to this mmimmtA solu-

4^att« mUoMA to fftMi flftMB xisatos oaA oontrlf^aciA*

fte pNNi^ptt*t« •onslstod of ft aSxtov* of «hlto» nMa«UlBt

vmtwpiMX mA ft lurani* tftffx^Iilw mfm^tmtm* ttit ^VMifi'*

tft^ ootitftiMi ftlboiit f ptvoftftt of tfaft ftapftoaift*

Wmnl^ foltMM ^ o^oluto otltyt ftlftolM^ mm aMftft to

mm 9Mi^t|iifttft jtiat «MftiatA« «to nSjEtoMi tMft plftftoA la ft

tMitor t>ftt^ |Mt lHP«tt#k tft iM^^lJi^ aaa atlrrod for t«o «ta*

utM on£ tiMi fttl^t •Xft0lM& ftO&tttto» aoftwifa , fhft ftfelqpt

ftftftt of ttM ftfiiwti^ mm ftliiteftl «ft« fiMOffti . ty #fftpofftti«ft

ovftsp ft oftt^ bfttli to ft mmXl wolvmB oaA tlift loot ti«ftftft ^
ftlooiwl liiini Sa ft vftftimi A«i^««ftttv* mm drioa amtftrlfti

tMMi ft li^Ht titt« fftt-liloo ftiflntiftit* fhift fttorial ftftft

iilwi up in ft «Mi31 ftftftOftft of oltooXuto o^jrl ftXocAiol^ |^ift0ft&

itt ft viftVMi iftiitftftt<y mtA mmpmn^t^ to arynftM* Aft mm



tftllow la i^iMonnM.

ISm «|]lt« «Rt«t*lAl Uw» <ilitalJMA warn mMljB9ik sad

ffUMMii Of Mtliiigiii aal HiPiiiwi'wiM* fii* ai-

iiuolKfl firas tibii iMiffflol 1a tiMi fMn itf MMnift

tNUNMA «i*& ttiinMi lyiiwtii* fhU ia&i«ittM i^utt tarn

Hiftt MiriM of Mi^MMlft with ftf««iii« t^n'iliifwt flni^plMMnt

m^m M ttiflt «M«SMa in tfat jriiiiltiif wMHf* 9m

to ttm tdr or umb • wmUX wMont of «gN» «m •oa-*

i lWMii» 111 lllw siftvriAl «mi Ulan «p la

ilMMlutt othsrl ilKfcil Mi wjwwwfi^tettift wiMkL Mitwn •

ittiii*, «Ma-iil» liiilMiii mm oMaImA. mt •Adition of

tflMltif otttyi «XMiM& to tamm tto thitot, »Ma«Uto ml>-

m to» iinwn» giw* Uto toli«ri«i» «« to* totottMBl

is m. nMHMi tmHiatwp ottr oaloiwi «hl«n4« pvt*

toft MM iriiito« toUov^Uto eMpoana*



VtttMMI Of kBtCtfuim

«r aniliiin wmm for tte quanUtatiwi ^rntmt^

iMlBlft DraK "IMfciiift ^ AoftX7«l»* (X» p. «m)« fib* «§• qC

flMUt «aft than a aixtom of lA ««. eoatiHiMAai iiltvio aoiA

«iift 80 ec. e i imwift ii mX{iMii« iMii «p<» iidti MN^otuiIy.

Sf liw liiiiH !• dr7» It i« atMmMHPir %• mt tlw mtcilftl

•ilSi 30 %» 15 •«• ftf wii»«r. ttNm^ m. is an «he OTrljhwia

ftelA that is umA Asofiag «te «itlap« pjpfitu of dl«i0ilMi

i» «ttt» ib» MMtU«a of Vbm tOaS^mm of soldo HmHj nA sm*

tjJMwlx to iw siim *frnsHm ««iv» «r Um mmt^* Aftor t^
first MUftMv vlotait rssstioB Uss sIsmA §mm ^it mixturo

is ImmMM iMB*l3r tmtU It taim s €mgk ^mmm Sa solor* nf

»

toon oe. of oltvls soiA mm mv ilAiA inA tl» mOtmrntm mmtt
hsstoA until ii T>sm—IS s A«rtc t^vosa Ia oqIop. mtvis ssIA

!• >iAiA la 1ft 00* portions ia liks asimsr uatU. tbs sola<

tlon tmows olssr sod roaalas olssr apoa histfn *•



laixtiani ma ftpacnlmui olOMPii* «ni Is wumiM owr 1>7 Aia-

th« trliraX«at •««%•, and with Mfttatt ^aeiriSe to reaet irSfSi

priaoipsS. mwstiesw t«lrtng piM* la rMowriag tiw •VMci*

«hit« foMM Of sulpbur ttloxmt. It tlMi aolx^lJii mmM
htm m pftlt film oMt afMBP HMtlat *» §mmm tmmm of ma*

liMr tvHoMm it U ttvaftlly imwuM—«y to c«pw« fte a«ii«

tioB of sitrlo ftOld. tlMi •ol»li)Qii %M ^MB «o«i«ft to VOOtt

liwmnfitMri «aft 9 oo« of p«raiii««l« mia 70 ptvMBt «r 10

§nU7 (•» tfaftt It jwt viU boil) for Ml %• 49 mImMmi*

•aft t^MB iiMtt«d over « tlpig tet n«Hi for 8 to !• alMttos.

fir laii solttticn in not lOittv Bftsr tb* ptr«ia«ris MiA

tr»t—! 18 ••• of ooaMsitfVtoa aitrio se&A «vo adAiA aoA

nm solutiMi Imtoi to Umam, «hlt« fiwn of onlj^nir tri>

tbo mmtHm i» roafly for iaoXaticn uiA dataminatloa of laui



l^»%l^+t aU<%-H« BOX -8 A»Ql9+X8 + « %©+%«%

n» 11 T of auPMOiooc ohXorIA* id afwrtfud ^ tl-

eoi«r is d«««vo3«d by tlM pot«««i»i l»s«Mit« «t th* «ad

polBft. fiw r*Mtifla tsklAg lOiw^ in thla tltmitiMi U tfioni

by tb* faUartUli MpNiftiffiit

Umi «Micilo Ml it 10 tmmA ia il»Sa» i« net prM«st ia

ttw tBiiawiH (itftt*» bi^ i« bwnid up in mmm n^mplmz ^mmaOM

tt»l«ci2l*. "am results flWwtHnfl ia tM« work point to tbt

pv»t«la mmmmA tiMt is not brolnii 4o«i ossq^Iotoly by ttbs

notion of bot mixtiiros of osnsSKtvstsd ouipburie and nitrio

«90 difficult to <ioeo«ps«» by witiMiiy aiMMis of oxids*

tisn* Hi* MModyiotos bi^Umg to this ola«s of ss«poaMA0«

tt» orsonio of slitt^y tsnsot bo botrad t^ in a oowpsmd of

Hiis olftso boesaso tbo ositylsitss 01*0 soliiblo in OhlofoiM%



Urn iHitwvsl oemzrrlag ar»«iio omigmmA of 9bSfiM^

is XI0t«

furt^v tm&*m poi&ttag to tiM ooaBsOMEi^ of tho ftrs«i>

!• ooBteiaiag aoloouXo in tSOfSam ww* evid«aMA Wsmt it

«Mi fmiBft tbftft m^ aVMBl* Mttaui bo liT&FoX^Ma into tho !&«

iifjIliBtn ototo 1»3r ummmtnitii «3itooiai oaa oleoltoiio ooXo-

tiOM of sodiaa h^roxido* Umi omomS* bo«rli« owsUtttMrt

•• it «M ol»t«iaia 80«o ^^aOitotivo toots f^ nitpogoa oai

JftflOjIlioiimi «l» nitroiw ««o oveSmi m —rwH oIiki ttio

ttVMBio oimtolBii^ dociotitooot ««o «o«Md vitli olfeo3i,. Xf

«3»ia oMBBl* «oi<o fl»}t«i»td tmm ttm OTHWtntl mOmmU

t^MA th» arsttO* uw^winrt ootilS %>o o letfiioXSB. Twm tt»

tooalto obtoiatA ia this «o»k It So m—i^t tki^ tho orowBi-

lo fa ohflii^ io o fot^liki ooupMBi «bA io poooibl^ «

looitlsia or o kopbolia.

A It^llite-Ufeo oompemA l» «ii«& orooolo roplaooo

of tte fBiwuliO
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Mount ftotmUj tmmA in tb* ainMBift ooo^daiac ^•rlal

Hit frili*'*''** t7p» «f iiiiBpowwi ill «iil«lb fUbpmibetwm U

t tt
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9AB 9«p«ittl tafumABm ^?hi» is >iiiw<iiMiitiwt»ly tli*

iwnniiltlon oir «?>•»!» m ttet ^ tttt «nMB-

H-0-0-A«—0-OBb—IBL -.
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1ft» mnmdm MapawiA In ^wiap 1« aelvikl* in, mA
IMI «xtraet«d by a^solut* aattiyS, a^LAQhoI^ Absolut* mthjl

«Ii<hoX and «mt«r •olutlona of both othyl mA aotbyl «leo«

AootoBt «Mi fsonft to tactMHit notloottbXo tvaooo of tho

•VMBie o<»italnlna oormtitiMiit in t0m§am* DiothsrI otbar



of th* mvMmtM mm^mmA ta«l bMB «xt«tt«t«d.

or IttM nii1i« ODinU Holeoule vbiili cmbm* 1m Mnqpletoly

AMMWiMi 1v *iM» Mtlfltt «r iMit •wMitwtfIwl MlplmpU mi

mi.%»Ut mt$&§, ^m 9m IfimijMtt toy jtHMM «ai «i9€holi«

•olutloiui of MiioB Imiiwtiii*

•oltctionc in tttatii trngmf gJHiiU upon tin ><Mniiwi i^

IMI Sr* 0. V. CoXvKr, Prof«s«or of caMinl«try« Suwm tt«to

eoll«s9, vhooo dirwottoii oad onufiiwrtlm havo l>«iB soot In*

III—iitnl la IMtal dMISp. Hit MSlliMMW tmA aaggtotioM

taBvp Immi imalMMbi ttt %lii# vsrtu

Hinuiatloa it iloo «n» flr* Imhnnmo TftyXor «!io oiiti

la tldl« work for odo oftor la « owiior svibXfnu

III AMooiofeioB Of Offioiol AgrlouXttsna (SsMioto.
OfftoiAl «iiA tOBtotivo atthods of aaoalysis^ •!• 4«
liihtnctoa, A. 0. A. 0. 7X0 p. 1988.
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