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Lain_LU.Y;xh

Lhe Sigh-Ltoy «LuLOLLt techLLgue L; -n eLagtrc.atLLc

1;.g4tziod fur a-;tt¢..r.a.L..ix.g_; thn. E-L‘~...L'-.T'10...'V.CI'.LC “lint .Lz'; H Van.-

u.pt; 1-; pL..-LJ‘&LL'. Li. CU..t1‘..;-L ta -.'.;:.t (:i£:t.:tl"p..c;tI‘Lc ..(.tE"s-2nJL.

(H'iuun5551;, txt uth-ttdg thu<Lu t thChLLbut 13 Lhtrpgtcr-

lLea b; two LLLLLLthj LLU v.38 uf ugting tne a“ rtLht azu

LL50 by the TuLétch LnLLanLLVLnLLa Lf the LLFLLLLuL Ib-

gulreu. Thu bunczgl LmLHOQ rtkhilLu the LfLLLCLLlQh cf 5

vall retentiui Ltthern two tLuthun tituLLGJL: uLu ahtcflLng

for the u“.c-.-I‘oz;ce 01‘ uLLi.p§;i;£..1'<.:1}l;‘i‘. of a. current at the mug;—

point (.3 '..0LL.~\:1 Ly z; ,s,.Lv;.m;_.<.tcr att...c‘:'1c.u 1;. 5"rlt.5 to tnc

CLIQHALL. In {flflsclch, tru; chuanp.L All Lnleo etrxAL is int r~

uthrLLuu Dy tnrbe OLffLIChL -c LS cf fungtLgninf of the 5L;-

Vanh¢tci§ (a) the bprCVLUHCU pf m Luull fLQw of curient at

the “LQ‘CL4&uLmJJfilrt}U-t; \L} the Ligazrtideflhfi(Jf p cungnt

at cm: Ltch.-.‘Lm..-.tric :bLut; \C) the ;:ln;i.b.~...l L.L£a..,.-Pt..1‘._x.ue

of tgc culrgnt Lt the encyplnt fULLo Lu bf Lb incrntac tf

Curran “ftc; the ELQ‘LILLo tha LLLt «Lthuu \c} avy re-

guiye riottlgg cf tne {victiVu CuIEELt hf“? the Vic; ltj pf

the Churblnt in urge? ta ubLLlLlUc uCCUfutCLJ tau LtCLano-

mthLc Lulht. :t fngt LLLLCL, Lth uét Ga uuuL; p,,¢uz to

be QbLULy a :rnCibi egg: cf the NULWwL Latcruuetllc muLhUQ,

but .5 uLll be shoun i.tur, this 15 not the cute.

.

0‘"

Lue ucvc—atoy LngrgLnt tcCLLiguk a“; orLgLuuLLJ “CVLLUU

bf FOUL». mu.) bui‘thH (1) «Nu. L-erLtAl Lu) that: Auk‘tzat,-;;U\A.Lu..

t'nLoauLi‘...tc zg'ztu , ..l£~.l Lszr: trtt tLe ix..;. fun“: I‘.u.~..cyuus
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mruro: U 5::CCH C» arrowhc.nrr<t PfLrnrrc,m 54+ 3 tik rm cal

<kmrn r- Oncah fiflrh nLru chLcrrfi :rwr mbfhvwct. .» nortkps

f .v . 1n .. ... . . . . . g. ... . . a .. 9 ul“ . .. ... ..JH . . .fl ._

a... “3th Lu'.»..(% ”(amt/w «an Pu... "Hun! 0.. (....fof .. (L: is» .7 Ln ... .-.h up}....{>..bfi L‘srrb .../..hLII
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OfiFPFTfi CPUCVUUFC: 0W lbtfi CM @50 ?Tfirrfi;rtfft Ch WC (LG fi_w|
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Fa¢JCLu cw vwmwrc:vr;:. pram :rsnzm rm 6;: wrGChu :w and mc»wq
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uLt-.u..LaLl'.:; LIL'ULD Cut: Ly buUQLLLL-LL‘OI‘L. 54L;\-;, L'¢-_,'Cl‘b uni;

tuLft {Ll} hang LLLLLLL tMLL cug{o;ut tac LL “C lL the couLo~

LLLrLc tLtyttLgn 0; chr.m Le but Vtutg.te Ly -c.h: of cLeCtru—

inLCplij 5LLLL-tca cufrouu CLtrLf Luiifi lethgtun gnu thft

\0) hUVp ”Lu; L r;c«ht stuaj of L CtuLuwct.Lc titlutlmn USLD”

e-LCL1‘OJ.‘leC;.J.LJ ,3...L1.Lx.... C‘;.L\:-.L1.r, ugln, Li'iz. Lint—Lb”? um—

toLut LLCJLlyhto “pasty, fLIan tog .HL -uLft (Lt, htvc imfit

a further Ltuuy of tth i-.t gxcccuu2L, uSLu; LLQCLILLJLL-

CHLLy .,\.IL1.L'L.L~_u 1064.1“; lIL..LL.L.v.2 91' C:i-0£LLLC fJ' L..§; :.eatc.1‘...‘Ln-

utLon cf trlrusLLLVe cFLLLLC. pchruc LL, ;.y uhu LLLLb huve

CLLeraneu chino aclgs by 10-0.ntLLc tLtrLLLou of theLr co,-

per bultb and hvv. ottalntu gvou rcauLts, the eccurucy of the

methoq apparentLy btlng upon bfltLbr thug by tne attrcn Chu—

yU$gto OWL; Lad kosher (a; hLve cevacu a QLtLOQ for the ue—

thnLnutxofl Of mililgrgh guLLtLtLLS of VthggLua Ln tnc ,rtp-

ence of urtnium using the uccd—LLCB proccgure.

Tue theory 01' tm. up.-.u—£-toy cuqruLI‘LL tuc‘zmrfiuc ‘..-.;. (JILL;-

Kn .

iILLLLy pl‘OyOLt-u L/ F‘Ouil’; -..-u b. mush (7,2. 12'th rl'urUiLu, 1r.

; Fen.LcL (LL), tn.t nuttichI
“

the suLe mtngcr Ls LLLLVru U“

eLcctroucs one t ch effect in ClLCLIUm=tFLC t1tr.thus to

3.5 ftuCtan tuning pLLce on the aurftue of the untuL, this

thcuoucnun resultng in the pOLLrLLLthn cf tne (LeCLLLtcs.

Thea» Luthcrs st.tc tnLt the rung“ cut.i Itquxicwbbt fvr the

proquctlun of LnL acuu~ptofi un¢ruLnt is thc uLc or L0 Lgu a
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‘uLLNtLLL LLLLGLA the thtLhum biLCLrUuuh thgt tug buCA

Ult‘CtI'U..~/LLVC ftilb‘fi' of :Givil‘s- -t.LLJIL ILoic-hi'Itp .LL (”JG 5.3-45.6“

QuentLy no tuchLt fLonb. ficnuc, tfiLg cnurULLL ~LLL funtt-

L011 the” a tin»... Ltlun 1‘10... LEM- “11.14.... LLn bf Lt .LLILLLL who

eLechouu tu trc Hugo; flinLLQH tf UQLh Ur vLue Vbrcu acturo;

The; -bzume thy yuLLLL-HtLtn L: cue tv OkJétm gcsurtca on thy

anochoLLy an.1gta eLectLouu LLu hygLuguL h tau catnochgLLy

entry“ ELC’JLIUUC and th..t Ln“. {22.0.46 (291‘. m: Lf£-?:,\.l‘.1.p.1l;.r:i1 by

a Sultpblt chhCLhm .cht tau can CmtfiOQfl cum Du uQLOLarLLeu

by a suLttch ULLJLKLng L ULL. IhtLL .uthurs rchopcd th-t

t'm u; 1m-t?‘:0ub of full'jtiUI‘LLI'z; of the t.-L.~...ct.1 L::..-L;:> mu Lu... ... tl-

t: tlun cwn occur. KL) Out of tn; filiCLIOdLS lb inurlfiud

uy to thy (hufulnt LLu tnLa aLngrtuq busy \5 CtLClLLlfitQ Lt

the fLrbt biLght cleats of the tLtzptLug cgtut hfiLLé the 0th—

(.1. Eluuti‘bufi 1"u.-...111'.. s..c3.U.Lx-l.L...\.u gnu”; Lt}: («..-LLLc Cvul'St: uI'

tm; tLtr.-.tLt.n. to) but}: t.L:~.-cLL-C~.L..:; an: Uil;_;.L1.lc...L..Ly oc,.\..L..r—

Laud “ls-.4. 0.11:; 01" pvth LCLKIHL 1‘01...1'L.t.».. tt Elm, Ling; tint. \C}

both CLL93IQuu5 Li: wILthLLLy HULLLLLuu, tug t- Luuvlttu

ilj'ux’oggt.x- L1; Luz; Lin; ....-1 ...-.;;..JL'.E~-L (“JAJ‘ on Law utiim, but.

..

DUCULC UffcutLVCLy “CHUL-LLWMQ .L Lfic LhQrthL. bOLtLgur

“Lu torchc {.L) htve t..;~'.Lr1 12.x. vLas. 21.1; 1.13»: ...;Lgumt cf LL}.-

gLLta rULUuLLol Lia LLLLchlta) it LuLufchlcnt to cvuae Lib—

erctLJn of cLLhu: hjurtuuh cg Uuiibh, “Lu L“ LuuLtitn, huve

shown that when tut Louan—tniosuLf-tu tLtrvtltn me ctrrleu

out .le b. cunt-cu Gaul, tl'h- %;L<..:tL-;...e; x...It:.:.t‘L-..J. “...?ch with

COILCC‘DLI'LLLUII. lhlc LL‘LI45 L‘f‘lk.‘ '.;..‘.;.., Lt .9-qu41 2.“.t.:.r tint the
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Gena—stay phencncnun is not entirely a yclcxizaticn efrcct.

Aftcr COUblUCIhblC btuQJ, a hyyothcsls hub finLlly tos—

tulctcd to the cffcct thtt LEItly a rcvcrcitic cilc-ticn ic-

diction system Lust Lc rresult which hill functlcn aficctivc-

11 before or cftcr the enirulnt than c Shall Lctcnti-l is

a,,licu hereus the two fittin'm €lLCtTOHuS. L fuztney xe—

fihCSCLL of thia trepcccl t-s to atttc tact Ln electrolytic

cell must functiun ut to or Ccuncucc to function at the end—

point. This ,Ic,ccci tonic th*u CXrlLln the two acthcdp of

functioning cf the curLent cs {ULLOL33 (a) an eicctrciytlc

ccll must co hChCU to function a: the stoichiccctric tuiht

is rcLCLcd, which WQulc thus result in the ctrccrtnce of &

CUIICLt; an (t) Ln cicctrOLytlc cell mutt function until

the oncpoint is ruched, which new: L cumcut mould flcv: my

to the :tcichiometric Point tnc touli huh diacrtccr. To

his icy cc Lchd a thlru method 01 functioning cf the cur—

rent: (c) one rEVcrsiblc Clcctrclytic cell must cause to

fULCLth cs the chattint is reccncd and L ccccnd reversibie

electrolytic ceii Lust cox Luce to function at the cnfiyoint.

These tluWA:(iifftrcut nlxuxiaaf functLLJUJng cf thy CcJtmlJ;

mcy be chctu dicgrcmmttlcclly cs in Figure 1. At first

glance Luis tunic cybCLr to be Lereiy L schLul Ccsc cf the

normcl aLpCFOLCtIiC titration. HO%LVtr, in this ccsc two

half cell retctionc are invoivcd bhu the currtnt tinting be-

tween them is LCLSQInQ ;ntrtcb in thc ncrc.l tmrcrccctric

methou, only Our; half Ctil reccticn ls liarvortm'x, the Lz..0unt
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01 tumiittiiu; c1 2: 14;L-UZA~ L the :JWJ‘riig;:Lcr'nd3 aim»;traue;

\

tacit-.5 tut: i...‘.(>3't..nt f. ttuu". ptitig‘mu go) ht; :‘;u¢;..mr..-;Lv:~.:.; tint,

”the term anrtrcmctric :huui; DC crtiiea CLiy Lu titict-cus

in which t. cifi'm'i- 1'.-C‘.‘;LL1‘U...L(,\J i-.'..it;..; Cuiéa'bht it: icyauzagd,

t0 Giffiu cut)“ te Lt. fl‘U... .._..t.‘f‘.0 -..ii .3qu! LL) Lia. ‘Uuuuoptur' tini—

yUth""“o

in oruu: to teat tue Vtiiqity «f tut hyrctbwsia L5 ,Ic-

Srhtuu -uovt, v licks aJHtc.; iuxc bung-Utnd hhich Luuu‘u rc-

cct ”nu givc .n «acyciut luuiCtEch or t-c dLuU’bLUy tech-

nicue. Faith r axe, if tut hyrotnthis is Ldggbéitd Ltic cor-

I'L.CL, tile POLEILLLHL Of LEM: 1.4.0 #4,- .L.L..t...- l._;.t:CL:“«\ilfb rlthfluL

any yQLC‘Iltlul ..-rpiied Lr‘uuid bcth LU the: 3.4.15, and éfiouiu

gch th ruLLLtL i, uiuctrpcc—aoiutipn versus the S turuted

CuiUhUi CLQCLFUUC, nhn.cwb tflc yULLULiu; 9f the LAU éifichUQUg

uuzing Lflu entire ccuisc cf the t-trct-cn :hcuiu thou c ccn~

oLahL UerCleLCe ecuci t3 the fULLhLLLL pyriifiu from in out—

Liuc buutcc ccxcs“ the tno eicctroucs. The Ly;te s yrurvbtu

inciuuec tue titrcticn of rucccin; gaunts buCh a; furious

buifute, futtsiiUm furrccycnicc, tltflhcu: inifite, hyarOgcn

puruaiac hhu souiui Lhiubulfutc };L: c vb;ittj cf oiiuiiiug

cgents such is CLiiC auif_tc, ,ctu:;-ui fulhuLh-DJLU, totas-

alum cichrcm_te “Lu iocinc. lhttc v.iiuu; tyttcis ”t1; unit-)

subjecteq to c cu iit tive but Itthtr than to c QucgtitutiVL

oztc, in we. ...ucn L t ;e chargint a”; LL41”; {Lt-totr-‘LILUQ both go-

CCMtiOMCCILCLLiy an; by t;e Ceca—:tar ttcidicuc.
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1.. - . L-J ...-UL

’i‘ne t“....r;.tu:3 USU}. t~:.. ”Lamina bath mt ,ctmij‘ui of

‘thte tug) eim;:t1~”ct:r . "d ;,i;t) t*uc anir;wx:t lib :flao.1. iri FiiflJIE ;..

'his cpgtrttus concivts of LIE Lec;mtn ,i abtfif Known; G),

t. DhCAZE..-“ cticcxi t‘i‘C‘CLiQ-ai’: ;.:.-.;i a. Fig-:thr tai...z;tif-tc LJ.J;..£t..;-y

bitcu;u,ccc. ihw bragging muiCUIy c- ct-cce it; re tvtu fIOL

thu‘iitcccrtggxic c.i..ictcc ikwx: tht ILnJ ,i ti4au1 hiLHLJKAAtS

‘;e:c lnbcittd in its picct. ZEMJ.;_acur;,0uc ;;: LgtL ‘Stu ta

ark/Qty the 4ctt:.t.e-i Lucian the to c_.~i:.;-i.:t*«;.w;t;.: uni in cuuiticu

thc CLCicted LuAVLhUhkttz it: used to mccaure the cuzrcgt fich-

ing. 0m: taxing-(1 t-t-uvtittgc in tm. uoc at tau:- .LllLLL’u..-,t.i;L ..LS

be qut tact the tvhsitivitj of tic 5hivthcgttwi cu“ Lt reg-

uihtcu cvcr a Lice Ith c. inn QCLUU; ‘UPILLL in this cise is

not “no u, but conic Lu CLLCULtLuG oftcr cciiorcti n cf the

guth-ILUHCLL‘I‘; hummer, tEu; tuciutt: (smut-.33. Vi'..LUC in tun-Mb

.\

01‘ a-ii;l‘0.;.:;-r.w"-5 it: hot utuil'tt‘. tut :‘a.t.~1‘»-.iy LL.€;‘ i'uittiV‘: cur-

rum. cum; to m;- r.1;os.n. '1ka kottzxti.-i 01‘ cit-:5 cf the; t-..u

flt-tiitumt cit .Li‘hUL-b 'v..:.~ ,.;.t;;..:.5UI'€L1 t-3:1=.¢Iibto t'm; beam-t.“ intu-

rutcd cciciti eitct.cce, tJt Lip n-£uLIUdt$ thing ccnhcctcc

one to cLCu ,Oic of c ccubie t rum stitch, bath ;vies ceing

in Luffl CygflLCtLU by a singie ivcd to the buc:mrn 1W Lttcr.

It thOULQ cc ,cintuu out tht L Vtrj iHcirtusivc gtktrctus

for cctcz.ining thy cabs—:tcr euc‘ciut his been dtViac , the

Obi] ,cz'ts, being rotting} cuntntini; of t- ;..t-ii bitten, with

a ,ctchtiti of ctout tad vcits, LMQ Fictihau titctrcuep, u

E'L'L.i;.tt;V€. KIQ¢V*.LI"w-4.L I-klfi, (..J-U LL th$c bahel i.£.‘:.'4.4. 301' 10‘ 1.1':;\A.Lwtaibc)
\J
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FIG in. 2

£991}thU13

A.—Pictinum hicctrodes

B.—&ctu‘atcu Cciciei Litctroue

C.-Glass fitirrer

D.—Fibchcr Scientific Comycny Ilecdroyoue

L.-bchcon pH gnter (tocei G)

F.~Two icy Snitch
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LIXC hint-Juitd t.’LL1..tJ.ulo 1'. full uLbL&l1.LJ-Lazi :..-U 91.5.le..s..¢ L'i

thia arthrctus 1c. cu;.tv.-iucc '2‘; :, ;.-..;.<..1“ Ly ..-.a-;¢,i:._cz.t ...;in .11.),—

kinson (l7).

nniviizp

ttiutLCQ: c; Bantu; thictuifctc, icainu Litfl rdt :Liui

iodide, yOtcspiuw ruriuL;.n;tr, Ceiic ;aiiitc, farii: cg.cn-

ium awfutc ...a.‘. digital; ...:.I;...v.;.a;.-.t;t.tt: 11cm? 1...*'z-§.;.ixt.1 if; t..e: U3-

uni LUULeI. L JoleUn yotnbbiuw cichruflgte SJLULLL“ his

prcgcrcd by cibtciViug thc atrrctriate ngUhL cf t.c crita

3:-cc cryctcis in u can .ith vci-b

u.)

‘11::‘hlk-l 5' :ltiLLcuéA-L.d, l‘bvfsfi‘iat

ucctric fluLn. ferrous cuifcte “up plérgFCd c; tug nuLCOJ

\

of nude (3). A titanoua Luifcte aciuticn t“; ritrcftd c;

QiLbUiViU¢ methiiic titcnium :yungc in uLiuLn buifuric acid

tug filtering off 1L;JLULLC mcttricic. with tac ciccptiun

of the stcnccrd dicnrcuutc, ncnc cf these sciiticnu 505 ct-nu-

crciicc in is much -5 cuiciy c cuciitctivu éfiLLihctivD his

Iccuircu, tnc dbuu~bt0p auntciut bulh5 ccuyixcu hitn Lac p0-

LBIlLi~--'ZL.';LI‘1.C CIA.;rUJ.LB. tftz'tcin 1.11;..1'3; LC-‘i'ia :uch :5 t-t‘mmcn-

throiinc furrcub LLLh ceric auiftte, ruttc;ium thi00jauatc

aith ftrzic ch tuc CULUF oi {trduhgmhrifi cum ic inc "tie

"'~ ‘ U‘ ' V v ‘ "1 o v " \'\ 4 - . I 1 . : ' "- ‘- -, ~ .. ‘ ‘ '1 "

luulltl ta.) Gist-4-06 CU...\.«1 mil—.zlid c. fb'h- Hun-41 -'..‘.JL...'.) cI c. “J... hum

the ,ctcutiocctric “nu cc u—ctcp bh4r0;ht$o

‘JQ—u.»;.i.14 A‘--ULI~--U‘\L

n Lu ui. ,u;ticn cf tic LbithQh t3 Lt L-trttcc tbs



blues; in c 61¢ vi. batncr t;;nth¢r zitm itc xi. ct attcr

cuc cu m&o of i—% LULYUALU uc-J. in ESL ccciuu hicpcifitc-

icuinc titr-t-tL, it; Li. cf titer Mitt ”scc. Thu rictiuum

citutrccca, LLACU ht; cctu ,rcVicUoiy Ciuugfiu Ly tiiuning

thus; to st..:.c in rabbi-15111.". .icsu'c;....tu-cuifui'-c (.54.; cit-.5.—

lng Loiut-.-,n tux" ct iccsm cm; hour, -.-.'t..c committal to the

LALCUKOyOUE tug firCau in tic aviation Cfléttfibr aith the

Lucimcu acturcteu ctionci citaticcc tic tau gics: ytdaic cf

th ucchcnicc- étiriur. b pfitcntipl his betn yiéViLUtij cc—

LCILLhLQ Lt unich vciuc L levercicic cifittiochculcci ccii

huulu function affectchly Lith the lbuh ihVuLVUd. This y'-

tLLtlLl at: b:rL¢mQ tu the ricCiLUm cicctzccus by ictLL of

tap hiccurcyuuc, Lhc Ltirxér kcs :Ltittu, chu Inc rt“ cnt

'xw ‘

ta; ccucu frcm u tuttt in 3 .ii thiuuuhLb. inc curith

f...0'..il’.g LCL"..L‘L.1; the cicctI-cuct tt-gathcr Elibh tin; t..ct.:".z.t..1..'-..J.

cf ccch eitctrccc vetsuc the Liturttcc ChiULui cicctrcce its

Lcicuzcc tftcr upcn Cnutl incrutttt of the rctbtnt hcc been

ccccu '. 4.131 the ,VL‘.JAL.L¢...L 0.3,-.Li'tt'1 ill: tut: bCMJgtubCIL 'Uh-LLQ itir-

rec. in tht ViCLHILy cf the ELgyLihL tut lhtlflhcpt cf the

I'Cbbt-i.t e..(i...ec the cf tux t‘i‘UL'I‘ cf u.~.i--‘.pi. Li.

1 . r i“ ’..'

i'LL-L’LLu‘

. . ~ ,. ... ‘ g ' ~. . -.o .4' ’_ t ‘n x ‘_ r. ' ~ -,

v~-A4L\—us) LJ.LL...: a.o...TL hhgtiicttu 4th -- tick) it «uh; LIXIuUft

" L“ “'siit‘ WHV‘C ”'*'c Q '“'h*—.L. 6.. “NF" -\.. i. ...~ uJub ...... L.-~-.&. wt

en the titritiun of {tryout zuiittc Lita caric suifctc w.c

ycthssiui geimdeoLtte;;otuauiq» ftflbtytgiflc tith cciic
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tuifcte -Hc PQLubbluN Itimthwn.tt; t.tcu us suit tc with

ceric suifctc -Lc rqtcza-“H £21M.;4cu-tc; hycrgg;u “LIUALLC

mith rottstiui thru.nggcctc; itnttv-itnt V.Lhciuh nitn ft;-

taut Luif-tc; fairic suitttz ”itc tithgcig tuif-tt; and so-

ciui SiOSgif it ».tn it-ini. intic vc;i-g- LJiLEMS utrc

htrciy tutgtcttq Lu 9 cu.iit-tivt LcLL itthcr tg-n to t

gauntitctnc “at.

131-. L'ttcits ..ic :1:-=..n in the I'ciicair.;; t..t:izz; z..... 51"..3115.

it is interacting ta uuLU t..t iL .ii cits“ txt cur.cmt truth

cu; i‘Lb‘.';.Ii-;Li) titcitcij to the, 5141‘, Lu“... .3.“ L... 1.3L»..CLL.J. of

the tyttcm -2; fuiLLLi OIL, uuxiig tut cutiit caulac cf thc

titrtticn tm; ‘abLL‘}.ti;-l C.';-...-t.:> gl’£.uut.i.ij tux. the; :~.;,u-tt.,.

t:x‘i5;i....iij glichj. to the .... ,i'~.-:..-.-..q.t Litbi‘ trzc t-r'iiyuint.

Pica tic ncturc cf tn: cut- trcctittc, LfiLIt c-” tn iittig

cuutt that t;.t “int 1‘t.,u...e..a..:.t of tin; ce..c-:-stut t....,cint

tcchuifluc i; nextiy Lhu fcn.ticning uf c itvtraitic tirctic-

igtic Cuii.

Cuttictr, Lt: CAa~fiL, tbt tit: ti.“ t! :cciu: tjiccui-

ruLe hatch lgziil‘mfi tut/1‘1 ‘lAV'QLIuKJL-D A1.A.L...~..Li) DJJ‘J.»L' Lht.’ k0-

tc;.Li.i 121‘ t.’-t.‘ ,i..ti..t‘.... bi...Cti‘e'.»...t:—t;:i<»;Lil..te. Loihtign. 1ch1’

u bicii yOLfluticl hcb bttn criiicc, ch tinct.umc tutu.c5 a

more beguLLVU ,cttutici “a; tTc vtnti titutrccc u malt ,c;i~

LlVC I.Ut.t.i.tl£..i, L..{. twingtlui villi.t:"‘t..~.‘.5‘.x Lu?“ L‘LL. I,“ this} Cite"

Y _ .

trucks. V(.';':.‘...b U26. :“t't.-. tat: C-.i.....-..L z.;.ic;-..t12...u.;e; tying; {raj-....-.i to

V30 human) ,-’tv..1.t.zi-.i. 1.. u... titi‘.-ti-;.~n 1..) carnal. Liens tau—

tii LflL tncrcint i: fthCLQ. Ugtii thu tottutit¢-t.-; Dicuh
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erChé‘U, £3¢.L LI‘L; l‘.)U$11L 1:.) (:U..;J..Alr.5i.'.b ». :Ui. ‘~):3.J'-J ..L‘;J.AJ.GC Lilli: ttt$.(v-

tnioncte ruiulh. this cuua not cuu:t-tutc “ :cvuzuiti cicc-C

tL'UiJ'tic Cu... -1... CL“... um tig‘ n2. (:..I‘.L-.~..t 13.0.43. :l'ttJ.‘ the

enaFuiLt, tn. cuif-tc lb gig; trtc. t but tgia tu-ctucr with

the tetzatnidh Le aura not Ccnctitutc L Lawtznibin c-rctxc-

ijtic coil -“u heucc n0 cur4cnt hiii flow GVBL cftcz the etc—

yUleto

in the c-:c a; tmc tLLFwLL n of .ctvb-iam ftfiquuniue

with Curie stiftte, thclc i3 inititiiy fitfiuut a icrge t cunt

of thc tcr.oc;.uice LLU c a.tii amount cf the fciric;-LiJe,

hence a. anti; a....c.u.t cf currui viii fit): . .41; the: cxric is

an ed, Lure ferricycnice in fur.eu and huuce the Currczt in-

crc Sta. Ihc current Lt.aicitiy incrt-tts tu a Lciimum hhdh

the canccutr-ti-n uf fcr:oc;mniuc egutis the CcpthLYLLiuh

of ftr.icyhnide cgc furthcr nuditifin of tne cu.ic IbbSLht

ccubcs a occrc.:c in tic current cue to ctcrt-t” in tnc ccn—

Cc;.ti'..tiuzt of the i't.‘1‘;\.»-:;.'3" -.s.it.e~., this?) hp; run. ELI-39-1: tl’lu

limiting cu¢uxn.1.t l’cx' L'sc ....m.;.,t ...i' cunt-Lt. .t tint: cm;-

rout, tntre cit rigiukt c.iy ftr.icy-nicc t.c ccrccc icus

which co not UthLiLUtH L iuvc;bitit miCCLrulyLiC ccti and

hence.- nu t..;'.i.,;.t “1...; fitm. bufurc the; LL.\.1‘.\.J.L;.L 1.5 .c...cizcu

the rterSicit {CF.1CJ»LiUB~fCFZOUJcgide ccuric is brcccnt

and u c'rrcct intS. Up t0 tflib tuibt, thu ercdtiLib 0b-

5urVnQ cit thULu to Lu LA‘CCLLu titfi LRL ti tigu“ Ci; tiuzev

fcriicy.niae,fcrrccy.nice chtcw. it .wouid Lg rjihtt; out

thct the c h£u“}t$vn of ftritcy.-iuc tv ciactrcigtic Oxiucticu
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will not affect the accuracy tf tut titrut;cn LCC$¢$C the

Sufi“ LMOUHE of ferrtcytniue wit; be erGUCBd by reduCLicn

of the ferricytu4ue tt the utttr e-cctzuue. Lt the etuiv—

glance point uuiy ferricitnxuc tug Ctruhb iuhS :111 be

present cud thcac GU huL 'unstttutc tn €;tCLLUijLLC ctt-

and Lhcxufurc no currtut will fLQw. u.th tht ftr t LLiQhL

BLCng uf cerlc sulfutc, tht CéruuS—CEFLC ruverSLch Cvdyle

01151.11}: to I'uuCLLqu. The cutttut’ no». flaws Laura t,’ cite-

tl‘Oljbis emu t'm; CUF;L11L iiiCi'VCJ'btJ as thc- imittmg Subttbhce,

ceric sulfate, is lqucthu, tne yuLCflLlcl assumLHg the vatue

of the cerlc-Cu:u¢a system.

VtrLUus sy5“c;s tXhibittU Vtrying dtgrtts of ICVETLibll-

ity as noted by the Luouht of Current {Lgttuq ct u steelfic

bpylifld pULChLigl and a ucfiuitc cancentttttgu of the lama

ihVUchd. “CHC6 it tts htCfibpcr] to acttrutnc in ttVthe a

potentiui at which the courte touiu functiun effectivety.

lhe iodine-iotldu coutle and ciao the ferraus-ftrric system

function effectively ct an tyyticd potential Cf 3Q mv. For

the other systems, stch b8 the ceroub-certc, tittnout-tlttu-

1c, h htgher bpy;itd potentiti is reguxlcj, 10¢ mv. being

sufftc4cnt. It fOLlOLS, of course, thtt uy Le a certtin lim-

it the current infi is RLOFJTtlQLEl to the arplitu tutent; i.

It should be Lttcd that in all CLLCS which were investi-

gctcd, the brezfi in the totcntic; cgrve c;incid ; with the

break in the current cuzvc so thtt the der-btup technlgu"

gives as reliabte rezuita LE the lm,cat.‘Luu-tric nethcd.
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The Elférilbntbl rezutts for the endpoint region of the

souium tthSUlfaLb-iod$L8 titrttiou are tubULGLUQ betow tuo

are shown in Figure 5. The exterimuntcl results for the

other systems are shown grathICbtiy in the other diagrtws.

Table I

Titration of Sodtum TthSUlfote “Lth Iodine

(gadyoint hegion)

 

Ml . Current

Iodine Scale Units bk-)mv. Ev+J mv.

~1.Ud 0 “2 1&5

—0.55 O 80 142

-0.05 J 105 15a

0.00 0

0.05 to 180 2&5

0.07 185 £95 {60

0.10 519 215 270

0.20 725 tag 276

0.50 lloo to: 255

1.17 520d £62 313
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.4crous authors, xciu;tiug in Lao “Lthauo pf or,-.c.tiqu, L

.xlzcct “ethos “Lu a UuCfl thFvLJJU LtLhQUo

“men a SOLULLOD or sodium U;LILL6 4: “qud Lu 0 bolu—

‘LLun of u .riu-ry urgm Lie {.4u. canLglu;ug uh execs» of gala,

.A guuhLlLQLJVU r..ut.du UCJuib in uOLt ngcu a: foixous:

nauog + H’ = unog + Na*

RI‘NUE'HCJ. f' “1902 3 fiPNgCl 1" EH20

IncSu .re Lac Danie 1c -t; n5 cancrrncd Ln Lhe u;u;ut.4.t10n

~1~x.t‘zlou. lilac an; 1.u...«-_.1°~;sub $3.3’igl'tj;.t u.ff.cg-Lins in this

im-t.:,ou, Luciuuix.g Slalaueybb pf 1.2. v;t‘.J.s..z-, L02- cf 1.1L1'2....:.-; “51;;

gnu in haze apnea 1HCQH3$LLLM€35 J1 rugct.un reuuitihg yer-

hbps from the LJOw the uf Iract-.u -f thu ”,1pu and u.Lruu»

uCJu. ,xothur LLhquHt u.ff.uu.ty ta ta. unzhuu fqr GCELlen-

«Ute; Lin; uluyugut, Lin; I...';‘.....J. 1....L21uu reguu‘uq; Ln». use if

U
!

t~.;C;"l~LDa..L'.1(Z‘ “4&1: ..a m”. “mum-.4. lzmu“..Lol'.

The origJubi eru-L thNQH rcHquLu LA» QUMLLLOD Of a

Stuuu-;u 50¢utlpn of bgu.um DJLiiL: ta La. .cxu ;-;uL; n of

‘Jfie yrlwmry LFUqJLJC amine .uu “IL r xMJLLng f»: a short puz-

‘LQQ 0].. L....e, LI.':JL-Alle; .,'-...*:; JL' L‘A; L..'.A.‘~ALLUIL i‘¢J.Lh tile btal‘Ch-

lUUJhE beur, Lflu Lust Lalhg prJJLuu HfLer tucn Mu lCLUh un—
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FhiiLgyb .uu L3", {3) ugcd an cacass WLLhuu f.r 5L9.

rune-L3“; ;-.u;.o, (.4. tl‘lc._..;;e:., ......cr. tLtl‘uLJ‘JLg t. 'i, cf.>C~':..:i..;‘-

rgibroup Leia thh L at QU.TQ an;;ue hydrocflvalue Cr SuL-

fun1.;c LCLG suLutlon. Thea: Lgtngra hupnv&r Young th-t c

ULMuK uuteruxn-tLon fur 10s; of nitrous acid th to LB 54.-

t1-uLeu from eguh flCterinhCLuh, Lb. p-..5 v-;jimg thh Lgc

excess umount. or sodium n;LriLe upeu ..u LL30 .ith the @-

{JOuflt vi acid §FtL€ht. FFLVJOUCly, Lee auu Janus (4} bp-

yilcd the Luca Litrbt;an to LE: UBLUruLnntth of dvhyuxo-

tHJO-F-toluidine Luifonic acid Lucgcasfuliy “Ld uxso to

QHLLLHB 95¢ its honaiugs. They “1:0 fggnu Lt t, in the ex—

Ccpp method, Lhc CLCcSS nitrpus QCLQ u,s 5L.b1.ificd ash;;d£r—

.bly by nae plGStnce of nitric no.4. Tn: EXyréSSLUL com¢only

given for he accumfiuaitisn cf nitraus ncxd

2 :: HIJOE, 1" 2R0 + 820

suggcated the ‘St uf nitric “ex; fur :u,p:as.ing txe L085 of

nitraus .ci; in L.truLLan¢. Bast rffigitb in Lhu.r norn Acre

ObtuLned by al.9xing tflw aciutiflha to stwd fur $u-45 @Lhutcs

before back titruting with L JLULUUFC SJLULLOH of p-nxtro-

«LIJLne. it “‘5 necessary in th.s case huaner to ccol the

so.utiuu to apyroximptcly .05 in arugr to fuxthar stgblxize

tne excess nitrous aciu.

A lbtcr FEfLLC¢€ht 0f the airent LCChOfi (7) involved

h; adJLticn of FOprwlum bro Ada to the SJLULIUH of the

amine in hyarochioric acid, This procesure is apparently

esyecially adcptable to amines which diazotize slowly, b5
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it greatly increases the uitzqtiziticu rate in Sva ccaew.

Perh;;s tue answer to thib ,hencmegcn can be faund in the

retort of bcunuuzs (6) in which the foiiuming yuiuts eun—

cerning diLLCtithiun rctctious huve been estubiiwueu:

i. The veiucltj cf ciczotizctign incrcaacs bflpfl the

CORCQUEIELiUh of hyarochioric ceiq rises from J..afl

to 4H.

2. The Syfltu of ciazotizatiun is b-é Linc» fiTUCLEi at

i000 than .t uoc.

é. Cubstituths affect speed in thc orctr Ci > COUH.>

835}! > Back.

a. tubstitucnts in Lne ortho positicn have most effect,

mhiie those pcra or mcta hcve lest. fiinyl gnu ainoxy-

groups hcvr no cttect.

b. Ihe syecd of UibLOtlZLLiOL '5 much greater with

thrObromic bcid thcn with hJurochioric acid, thiic with

nitric acid, suiyhuric LCLU, gnu naphthaicnc-i,5-cisui-

phonic acid the Speed is less.

Hence, the cduiticn of pot.55ium bromine in the irebtnce of

a icrgc -mount of hydx'chiarlc uCiO cyrccxs to be equiv.icnt

to the udiitiun of hygrouromic uCiG. It h;s Dunn founu in

this horn that Lac roLc of ounSumftiun uf quium nitrite aith

ybt..5L-J.Li... Lro...i«.c ,r::...t is cud). ...»...1; icyid track in ms -b-—

since, cud no appreciubic CHLngc in rtbuitb ¢Cuhio
I

giugh LLQ “fined KG} Crtiitd Lbbbfltluliy tau ber LLCHhi%uu

to ”LLUCS ubing a yotcgtioichic CuQrUlht, unthinihg cxcciicnt
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"in. sch...” erCaa ST uccvp; Evhrrm. «rm. Foam cw».».waf..n we.

receirv no cnnbwirua vsa wunarca mtnwcwta. a: vxr ragga firzc.

srvw a Penn ocfioarnuzana uokcrw:: cw vorwfii Shrnrwm. c ECG:

Huhmmn onhcw we kyamrx we hamcrv nun an Pcuu cm rknwctm wcwc.

we :sv Harv "std «when rprnoau yawn pr rare a: annvmo

rerU cuvr;n+c: ,ru Hoccocotfi Jar": »n erm. p unncnn acrhafv

Pvugw rm wc£3u «rhea y crc mwh<r mwmrrwwwrww we wow? w an»

canvrrrm ca wwno<c»mwrwu ornnvhcrxrrn coca»: tr: :3 an wca

emrutmncv mtnwcwbv «(owfiwacm ?Hu:v rr rwwrrac. mcrncrh. y:

irvcrwvwau ac Cw<kum c acknrrwa mhuawnorwdwa ncrwrw nwwov

are ten wcwvc: war armorLCCCV. kw rvu Hyatt vuzn «(arty r»:

vhwna vamww :56: so we no r mrnwwcwrtvrk rain vcrrwycb cc:

sz<at rm a: orccnwnwwwrc ocrr .rrr vyr ago xr.vpra$ tweanhccrc

can. ...”.nrhéoz EAL,u cum mrkrfirn...» ......a r mirrh ~...Cn.¢rv.,.r{r up... :rwkwrt
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zitrunJgh t u.£uxi"t :aLflx ”is .tn. tuc EM“ ,L..uc irdattiwh
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:u.Ligg in Lac 1.: .t--n pi Minute .wmuuts of hitr.tc iunb

cum e314: cf tm: 1.9.4.; v-i(.;xcc; 141.105.}; oaiqcc. ’i‘nu‘c 1.... LG

expuriACLtui ev-ucgcc for tui: int“ cgu fQItficrhwic, no Ou-

:;(;i'V&.L;.Lc 5.43 fpi-....ti.;h C:...:.LL,~G gt tiLEhI‘ t-uuLi'~J-..L:. it. 0:;-

suLiLg Lu oxiu Cidh -gu FLUuCLLwn 1;-ctivn ~.t thc eieztiuccs,

it ouiQ gpfe-r thdb txit nitrous -ciw kQUiQ be Cuuauneu fax

other L:‘...-1. Lin; uic.uti..;.Li-‘JI‘L rbL.Ct;UIR. ..Vun tilvugh t‘fz’.’ 3...)!

c curicut thich flats 15 Luch taut iittic Of9
6
'

Eric CLLB t;(
'
J

L

the niquus LCLQ acuiu 0c cqusuccu in tnis Luuflbro For the

goat tilt, with a {hiriy bio; r.te cf guultiun cf the sodium

nitiite iJ-UL;-h (c,::oxi;ctciy i Li. ,Lr a sac;, Lac current

It gins LLLMJ] in the vicihitj of -gro ULLLL th tfiutblht is

uptrucchcd. In the vici it; of the Phflrhiht, c-wh army of

201411.; mu itc .33.th1 c..u:.-.v:.-:s Large z..c...£2’.t..2‘y ccz’icctigais cf

tzm gci'v'-.r.L.-..;cztcr mach 1‘;-,iu.;.y rctm'..5 tn tn:- I‘.cutr:.i blush

tins. 11.1.5 instagoixogon 1:; ghl'tLJquiy ;.si‘.r’;.it.-..5C'-:Ub .-.L. it

I
f
:

igncis thc arrro.ch 3f the egcfijint. it Chn cuurcint, a

yurmgnULt ce;ie;tiun or th QuiVLhturLcr occu;b. bJLLLn a

ii...itc:i rmgimn Li'ttr 1...: i.".;(}r=...;.;.L g...k..:;ut 2: ;..i. ci‘ surgu‘. Li-

tritc), th. cmount of nefiéctign in Linc r .itn La. w02.11.12 of

czccss sexiu... hit: J.L<.‘ uL,:.‘:. .1 pirticui. 1‘ m.v..1;t,::€ 11; the

uzc of this tLC‘KJAfiuJ.ulinHLCrth‘Lg Ldu tang: nit lb the fuct
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thtt a viuuhi being is tvtiitbic thicn nu pie: ULL to -qunt

r C

tum rctc tr cu itibu wf tht tgciu- Litxitw LJ;QLLQh in tug: {7
5

" ' . . _ . ‘ _ . . . _ ~ .. ... . "‘ ~, -. . ' -

I‘nb:;&\-’I‘ L}1|-t (4:1 La’s‘Jl.bLb “I I‘LL: ko'ub LACApk-d ‘:) Ibpt 153: .A («KC J—Io tile

reactiun aviatiun. LL; uhcnbo hitivus ucig i; inucni twig

pivuuagttnr gufiCctiuLU. Ltor—
[f

a).31..,'.x...rc-..t as shown by -13):

“'I: T Q-
L...\. (,9...ying the tie” oi bUbikm nitiitc i Ltciuttij CQUMLE

VLIAJLULLI‘ to 1'..;,i.-.iy return to th .- stutznui (21' Lbl'i) Jacint.

I.» the: .iic...uti.....tiuu 1-1m autumn; Lu; the tt.:,u.-.-1‘L..tu1c,

the ..c-u strength ...g. Lhu “cit; mic, it n.5, cecicca to 3.40-

Juct to magiycit one china .4. VLJ',‘ i135; tu-;.;,,c1':.tu1t:; (aw-J var-

iuus uCid LLXCugLHb in Uidhr to gtt z inu U}LL;um cauc-ti.ns

for thuoe leiubLbao

in 5 uucn .25 iittic iui‘.':1'*.:;.ti~1>n is ovuiihtic CULUUX'Lii’zg

the bLLDliitj of a deLUfl nitrite buiULiuh, it n“; uncidcd to

pic,-;c . iurgc cu “tit; hug nutcrmihu its fLLuLLVC 5L-Liiity

in tnc ture at.t= cud ciso of stiuticu. to LHiCh h.c ttcu cc-

fled SUDbtoths which giant Lttbiiigc thy bvlhtluu. Lnuvihg

thut u nitruu: cciu QULULLVU in unttutic, it MOULQ L,,uhr

tnct if tum SOUiUL nitrite Laiutiuu LLFU pita hU;Lgbin, it

wouiu rabbitie be out Lu hyurcijoit, stain” hitiite being the

scit of a hLufl cciu LLJ a ttrong btdt. Ccnztcutztiy, if this

htre tue c950, tnc ,ruauct cf hyuiuiytis huhifl at nitruus acid

anu :uuium hycroiice,

....lavl... + £1.33: = fun-J; + "taxi
L. .

tug the ‘uttcuiiity nouiu taut feasibly tripe Cue to the oc—

cunyUSLticu of tnc nitrcub ocig. if thig tcru trufi, guy pup-



btunCL tuned tJ txc a iut-un which nuuii burfrcs. tflc hyaruly—

sis ancuiu lhtfz.Lu ti. LC tiiity. LiLn thi: h;tgxt ;n mind,

bdgigu c.rbtnttc ..b .“ucq ta tug cuiutiuns thicn mtg: turn

:tgtcurulltd fullufiiUL-Lyo

.‘~. try. choice cf ;..1.;:.. 1"] £11-... tic ......iut in ;.v...i.t-i<:

thich Cuuid be bubjtcttu ta chgil-it by the citauti--ti u

mtthuc. it 2.3 ctcigta t: chou;c fti tLiz tcln cgiy a ihts

chich couid be lttuiiy antichu by :-mt othtr yiUQudeC max-

L5 u:c cf another functivhcl grout. .5 L Ccnctggttct, those

tritium] (.I!.1.Tn.$ tut: chum-1". which h... L. t..c;;u-b...2ic gran, LT.-

ttcncd to the arct-tic HUCLtU&. Ihb choiCu cf Lwihtfi inciug-

td tuiftniiic Leia, O-LgLLULCKLQLC -cic, m-miiflUbbuiUlC Leia,

tau y—hiitctcu;uic LClG. it tguic thus DC rQSéibie to ac-

ttrs'..~ime t .a: LCJI'CC of tuzity cl" thugk. Ll. Lntf) Ly titr..tin5 the

cold functicn-i grcut tlth a ttphfiilu butt.

:rv;%.itt;

Th: b¢_;;.e t.1,r.1..tu:. v.5 nit-.1 it. that e.-t11‘i:..uzzi.;s :8

in r-rt i, eicrtt th-t the patenticmttric LyrmrLtUS uts no

TLgUiibd. The eitctrt.tq were schaitigtd fit.ULhtAy by r190-

ing the; in a tOLLSLLUA cichrtxctc-suifuric .cic SuiUtiJfl for

O

a ttriou 01 LLUUL one hour. In tii c.3tg, a ;.4 tht totem-

tlvl "H5 Winn-Hi DJ L-ttns.‘ Cf the; Fitch-gr citcarwrwtze. ..fz'd the

Current chugu- t.:;1 ;:.¢.;.Lui't,u sit)”. the L1,;LC~,.I".'. Lufi givgfltictcr.

L Ctiibrhttd is al. bultt LLB u;tu {tr mt.;uring the Lvaht

of Scaium nitiite Luutd.
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5. Q.4 gram of uooium carbonate wooed to one Liter

of solution coatoxnco in a CL; r LotLie.

4. One lltur of pure solution contolpuu in an “Aug?

Dottie.

b. v.5 grog of fiOuth hygroziou E2LgCnt Grooo)

oodeo to one liter of :oiution containvo in an Loner

bonnie.

bulfanilic acio no: LV;ilLDiB in such a high store of

purity that no further purificotion abs doomed necassory;

however, tnxs amino no: oven oricc for one may at lococ.

The onthraniiic aciu mg: btuocnt prc,n1 Lion quality hLU so it

3-5 recrystoilihed frog a not aotor solution aftur treating

a boiling aotor so;ut-on with norite and filtering through o

Bichnur funncl. It mos subseouenLLy or;ro for ono any ut

75°C. The m~am1nobcnzoic acid {shite Latex, Laztgon houox

5655) “no oxso the p—Lminobfinzcio LCLU (nn;tc LLLCL, upst-

man Kodcx fiPla) were both recryutgillzto from a hot motor

soxatiou after trcutihé a boiling motor a gutiou w;Lh “or2te

ono filLeILng through a Bfichncr funngi. Tho; work than oven

dried at 73°C for one and one-holf Gays.

Primory btouooro sooium oxalate (boxers znalyzed-

neageut urooe) no; used for tho Stohflwrfilzvtlfih or the ,0-

tobSLum permanganoto and a standard scintxnn was oxoo re—

quireo for the SLQQQprul-Lquh of the sooium nitrite soiu-

tions. The reoqueo amount of omniotg,unicn hon pyevious;y

been dried at lo5°C for one coy, mos used to prepare a tmo



liter stagooro boiution n a buiecu of Etonotrosvoiomctric

1.1!.» 5 I» Q

PizGcgi-U; .i

The origihoi attLo;ioii Lion of tho rottthiug ,mrnon-

guntte soiution v-5 moCL againzt the o.looo K primary stan-

doro souium ozaiate boiution. in this tioocoure, éomi. of

the sooium Okolwtt aviation Kirk {QLLU to a Ebu mi. trien-

mEJBI fiaax conttiuing L mi. of (1—4} auiforic Leia; this

solution ups thLCQ to 65°C and titr.tno tith he perminga-

note solution. in bubaeouout attnoeioizotions of the tot.s-

slum pcrmanganatc soiution, weigheu Sohyltfi cf Lhu sooium

oxtinte here useo LLo the booium oxoiote SOiution tts then

attnoaroizcd with thv newly stenuiruizao permcnazhttr. This

sooium oxaiate solution was thtn oato in the stonogroiiotion

of the sodium nitrite :Oiutions.

The sodium nitrite soiutionb tore attnooroixtu accura-

ing to the octhou is giVun by Furmtn (J). This trcccoure is

as f0ii0h33 A ten yerccxt excess of the ftlfibflguLitt solu-

tion is LUCec to a Iiosz conttining ton ml. of 1-4 suifuric

acid. Twenty mi. of tha o.i E sooiuo nitrite solution is

auoco orOpwiso while the fiisn is continuouSiy rotateo and

lb thou booted to 90°C. A measureu exceas of the stonoiro

sodium oxalate is than boned aha this excess is titrated

with the permanganatu soiution to the ftint pink enopoin .

The purity of suifaniiic acio, o-Lminobtnzoic acid,
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m-hminODEfiZOic ccio, and y-bLlMULOL2$lC toio mtg oaterminod

by titrbtin; aeiihca Lcrpics UiSLUiVLd in Later with a souium

hyuruiide hviuLiUh which hoo berm stouoa.oi.ed bghihit weighed

Suhylés of primiry Ltundhrd Lotussium 5016 yhthal¢CC, previous—

ly dried it iosoc orernight.

is his been notes, Various cifficuitic: are £hCUULtfirL¢

in accurateiy determihlhi triu.ry aromatic animus by oiaz-

otization methoas. CUNSEQUELtlj, it $L5 QtCiOeG to deteimine

optimum conditions of ttmyCIaLUré, ocioity inn rate of cosi-

tion of the cesium nitrite bOiutiOht. The best conditions

found «are the fOLlOELHg. (i) The bttt rate of LQUltiCfl

of the sooium nitrite solution is not a GemstoLt Vbific, but

Varies for the CiffCIfihL amine». The late of buoition is

best controiicd by regulating it to maximum rite of flow such

thut the gaivanometer routihs at or in the immcoiote ViCinity

of the neutroi point. in this manner, no execss nitrous Lcifl

wiii build up in the solution ono hxhCE loss of nitrous acid

is .voioro. (2) The nJiLol ‘IOCtUUIL rfiuUers that thu amino

soiution be COUlcu to cyprOLimétciy 0°C b, the use of ice.

HOthtr, it ht: thn {coho thgt there is no error introuuCuo

in morning Lt room témyfirbtdftb whcn occrttiug with oiiute

solutions (2). Th1: i: reboiiy understooo much we consiocr

that aithough the oitzo compouno may decom,050 at a more

rigid rate at room tenyorature, it has no effect on the h-

mount of aooium nitrite necesiary for ccmgiete GILZOtthtLUD,

the amount usco depcnoiufl only on the amount of amine present
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cnu thct cue to ins; if nitruis cctd. it tcmyertturcs ,bove

4J-booc, high rezuits cyc utttincd. (a) The albi0tlgutidn

rote Varies CubbiJLPhLiy 53th tith tnc ;cid ustd LLQ gigs with

the coin :chccntrfltion. icacrging t; Ecunucrs 16), the rote

13 ftstest with hygrotrcmic “ciu; hdLCVLf, out to tru utta;e

of this :Cid it it erC fa sioie to uae hyarocnioric acia

pins sodium bromide. i out of attrits of tie b_ie crtrox-

imcte wcigh hcru citioti-cd pt vcrious acid CQHCUMLeriano

nu Ortim m cohgition it JLt.AHiJ LJ citinfl *5 ii. of con-

CCLLF.Ltd hyczocfiioric wciu via i4 a: a: of wooium trouice

Fe: 2-3 miiiiouuivoicgts of t:: thing in i it; to 4;; mi.

boigtion. Lt hi her “cit cgnc-ut:,tionh hiflh rCSJits Lere

ootiizgcu '.:?:crc.o at low tcid C\.>-_‘.'(;ht£'....1.1.0113 the rite Cf con-

bu ,tion of SOViUt nitritu L“; UkCtEUlhgiy 5&9“.

4

“nothrr i ,ottint affect “cticcc CQHCCIHtU the icuher

of uuqition of the souium nitr-tc SLLULlflhS. In irtcticciiy

tii Cotes, LUCH tetttr rc:Uits atiu UCtuLLtd than the tic of

the: DUL'Lt ..-.s oiig‘tfitiy maxi tit: SUI 12cc of tilt? Lqi‘utlfit’i, an

effect hthh his prCVighiij bean notou by iigjio (7).

Ihe sensitivity of the dCod-ttot can uiLt is rci;tco

directij to the sensitiVity of both the {@LVhbfiwfit r pad the

yiutihum tiectruaes. Eh: inttrticnt u:ti in tut; tori; the

F1: her biecdroyode, hLS L 5iivuhcmttci with .ujuotibie sen-

oitLVitj. it i: info;tcnt in “ii c Lth tn t this gcivunticter

be c.£i,ju:tcd to it-ui. Len: itivity 1.11:.- ttiii Ate; the 'r'CJLIitaE'I‘

within the. ociie ii.;.it£3. it is iifmgaiie iiioitiztt to mainttin
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the eiectroces in t Condition of m-ximum atnsitivity which

is best obtainec by plUCin; ht eitctrqgcs in u totLSoiug di—

chromite—sulfuric icic soiutian for LL least one hour. It

his been ragga that one set of ticctroits retain th is san-

sitivity fat at least Six titrttions cvtr L tericc of four

hours. The entire gunertl troccuuru thy be cihctri ed as

foilots: i teigfitd scmpie of the hhihu of such Size ts to

reguire 24-;5 mi. of the J.i k suuium nitrite soiution was

Icightu on on untiyticcl buitnCt. This uhmyic its diSbUthd

in Lpproximateiy cog—tau mi. of vcter to thich had btcn adu-

eu L5 mi. of concentrcteu hyorcchioric “Cid tau 3 to i0 grcis

of yOtqu-hm brouioe. The tho pittinui clcctroien togeth‘r

“ith the StiFiCJ “Cid than pine G into the saiution; the

stirrer was stcrttu gnu a v.4 voit potflntiol has attiied

terms; the electroutb by heufis of tht Lincdrutede. The goi-

thomoter at this yoiht ma; aha; Ln inititi i rgc doficction

but it rctuins tuite royiciy to nccr the zero 'oint with the

R
-

sensitivity is huJuéttd to c utxigum. The standard bonium

nitrite aviation is added flux a i5 mi. burnt, the tip of

which is submergcu in the buiution, GL3 the {@036ht is tudtd

at such a rote thht the gtiVLnUflttgr rmelhb at or in the vi-

Cinity of tht zero Point. is the LMUEOLLL i: attrotchtc, tem-

porary deflections any occur dut to LumChthy locoiizctiun of

unreocteu nitroub uciu trougo the ciuctreacs. then this oc—

curs, the rote of ignition is cecrt.oeu somethit so thtt iit-

tle or no dnfitction occurs. hour thc lg.ntictfi Vicinity of
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