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A 0lol roductor comslyliny of & ool pacliad ellier with axle
caxtxd sine (27 morcury, 27 mosh gromldar sine) or with anclgmmted
load (21 moreury, 30 mesh ooortlar 1nal) vm usad o macnos soracal
erciaiis nluro caprauais. Lo €9 enples wire dissulved in Gl R
parcloric acid in ecctic acld thio nliro capounis ware rouicet
ganiictivaly to thie axln, Tuo calnce ware than deterrinad bty
braulnniim,.

T anoxt of sive usad woa pracior thian tha aaoant ponirad by
tie nitro capoan?, rince axdxwtad zino raducos hydrogm fon &xd
oo cissalvad in the eolvont,

I €0 sc7la wos dooonciad bafare recuction, the sxunt of lond
idarotad, es dotorainod by lood ciraxte precipitetion, wes equivalent
to t.0 sxunt of niro capwunde Tus tids mothod culd be used to
Cotaraine tho nit= capwy,

O7oen 4 moro 822ublo in ecctic ecdd tham in wedar and wes
roucod LYy Gie colums wita .o libareiion of an equivalont anount of
ooted 4me The scludility of oo~w 1 ecotis ocid detarwdinod in tiis
moror was faund €0 be 0.5 williwlos par 100 . of solvert, Tho
acotio ecid wes satursted wilh arom in cartact with afr et 740 nillde
otase .
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I TITRITUCTIN

Per$ (9) end Loubonets (3,4,5,5,7,8) individually end togsther
(10,11,12) deternined seversl arauatic nitro compounds by reduction of
the mitro group to the amino group with a 1iquid amelgen reductor in
sqiecus solution, bramination of the suine with potessinn bromide=
potassium dromate, addition of potassinm fodide and dack titration with
sadiun thiosulfate. These investigators used an aquecus sulfurio or
hydrochloric acid solutim ss the resction medium.

Scuribner snd Reilley (13) deternined seversl nitro capounis
indirectly by following essentially tiie same procedure for the reduction
of the nitro graup, and then titreting the sinc ion lidbersted by the
reduction with EDTA.

Tue use of metallio reducing coluuns has deen reviswed by Steogemmmn
(1L). The determination of the mitro group has besn reviswed by
Becker and Shaefer(1),

If the mitro greup could be reduced by en amslgan reducing colum
in glacial scetic acid solvent, tus products would be the correspomiing
saxdne and the metal scetate. Boti these producte should be basic in
the solvent. The dbject of this investigatiom is to determine nitro
coapaunds by reduction with a metal amalgsa reducing column to form the
anine and metal acetste, and tosn to titrete the amine and metal
sostate as bases with stendard perchloric acid in acetic ecid solvent.
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4. Chuwlcels
The chenlcals used in tids invesiigation were not repurified
unlsss otherwise statad., Ropurificalion of the mitro capoundis was
ot oansidered necessary since the purity of the cagpounis could be
cliecked by tue deterninstion of otuer functionsl groups in the capouni,
or by reduction of the aromatisc nitro campounds $o the sxine and
quantitatively broninating the aranstic ring.
Tue capounds titreted, lsheled purity and sourcve ares

Meternitrcbansols scid, Eastman, C.P.

Ortho~mitrobensois acid, Esstamm, C.P.

Ortho-nitrophencl, Esstaen, C.P.

ParerNitrophenol, Esstasn, C.P.

Hitroethane, Eastmen, C.P.

Hitrcbemsene, Esstuen, recrystallised

Vata smincbensolic acld, Eastmen, C.P.

Sodiun sostate trihyurste, Bakers snalysed

Potassium acetate, Bakers analysed

Lead soetate triiyrate, Bekers snalysed

Sulfurio scid, Dupont reegaent

Zinc axide, Bekers snalysed

Perchloric acid, ilerck 70% reagent

(Ethylensdinitrilo)=Tetrsacetis acid (EDTA), Eech
Caemical Coupeny, reagant



Other chemicsls used wares
Primry stadaripee

Potagssinn asid phthalate, Bakers primry standexd,
ovenrdrial for tm Louwn at 105 .

Potassiua dlalironate, lorck rosgant, oven=drisd for tuwo
bhours &b °

Potasstun bromate, kw,ow resgent, ovene
dried for two hours at 135,

Quliar clenicalsy
Potagsinm bracide, Fishar racgent grade
Potassina lalide, Bacors &ncdyzed
Load, allenckrodt, enclyticsl raosgent
2ine, Bakars enclyzod
Barlun percllorste, G. Froarick Saith
lorouris acotete, Dukers analysed
Acotio autydride, Lastoan C.P,
Salvents
Aocatdo acid, Bekers anslysed and Dupont resgent grede

Be Stenderd Salntione
Standsxd perchloris acid in acetis acid wes prepsred by dilmting
8.5 mle of 70% peronlaris acid with 900 ml, of ssstis acid and then
adding 20 nl. of acetic smiydride while the salution wes being swirled.
The salution wes then diluted to0 ane liter with acetis acid. The soln-
tim wes standardised by titrsting veighed partions of potassiun acid
phthalate with this solution either to & viswel end-point using eryetal



vidlet indicstar (five drops of & 1% solution in acetis acid) or
potentionetricslly.

Stendard sodinm and potassiun acetate solutions were prepared by
dissalving the salte in scetic scid. Sodium asetate trilydrete was
used, and acetis snhydride wes added to resst with the water.
Anhydrons potassiun acetate wes used, so soetic anhiyiride was not
sdded. The sclutions were stendardised by titratiom of en aliguot
portion with standard perchloris acid either %0 a visual end-point
using orystal violet indicstor or potentiometricelly.

Standard potassiun dichromate sclntion was prepered by dissolving
& weighed portion of the salt and dilnting o volume in & volnmsstris
flesk,

Stendmd potsssium brozate-potassinn brouide solution was prepared
by dissolving 5.2450 grexs of potassiun bromste snd 75 grems of
potassinn bromide in water and diluting $o two liters in a volametris
flaek,

Stendard sodinm thiosulfate was prepared by dissolving 12.5 grams
of sodiun thiosulfate pentehydrste in one liter of water in which 0.5
grsn of sodinm earbonste had been dissclved. This sclntion wes
standardised by adding potassium odide and dilute (114) swlfuric acid
to s aliguot partim of the potassiua bromide-potassiua bromste solne
tim end titrsting the iodine libersted wish the sodinm thiosulfate
solution to & starch end-point.

A 0 ¥ solution of sulfuric ecid in scetic ecid was prepared by
diluting 2.7 ml. of concentratod sulfuric scid with one liter of scstic



acid. The solutim was stanlaniizel by potontionctrdie titratlion of &
welighad portiom of potessiun ecld pitlelate dissalved in acstic acid,
It wes found et pardersd bering parclorcte had to bs added to U 3
potassinn soid phthalate solutlon to cbtein & suitehlo break,

Ctancard zine scatata sclution wes prepared by dissalving 2,404
geoms of sine addde in weter cortainivg @ slight excoss of ecotic ecid
el dilating 1o e liter with water., Tals solution contained o
mllligrans of sine per ai.

ftandard iPTA solntlon was prpared by dissolving 12 grass of
disodinn cligrirogon etiyiamodianlietetrascutaty diydrate In sbaul
800 nle of water, Tiis soluiion was siandardized by titrating & 25 ml.
aiquet of the standard sine solutiom to which 10 al. of pi 10 axmania-
sxxaniua chloride buffer had bean aided to the point where the red
calor of the eriocirame blaci T indicator eould no longer be seen.

The FDTA solition was then dilnted to such sm extent thad by following
the sane titrstiom procedure & 25,0 al. aliguot of the sine salutin
required 25.0 ml, of the EDTA solution to recch the emd=point.

C. Apparctus

A Beckmen model M pli mctor, equipped with a gless electrade and &
sleave-type saturated calawl elocireds, wes weed for the potontiomstric
titratios. '

High frequency titretions were conducted with a nodified high
froquency titratim apparetus Geelnod and constswoted by Fleok (15).
The spparatus was opersted ¢t 1,8.5 pagacyclas. The ourrent measuring



copansmt of the fargant lMocdal XXI polarogreph wes used to msasure
the chenge in grid current,which is the response of the high frequency
sopoaretus .

The reductiom columms were propered in typical Jonss rocuctor
columnse MMMMplacedmthu&thocm
sbove the stopoock ¢to retain the a&wlgwca.

In preparing the sino auelgea, 150 grems of the sino metal was
agitated with L8 grems of marcuric scotate dissolved in ecotis acid.
It wes found that solid sinc acotats wos farmed by the reectim, ad
sovaral washings by decantaiion wore required ¢o remove the sino acotate.
¥hen parchlorisc acid was added to the reection mixture the sino acetste
dissalved. The annlgan was trensferred to the colmm and packed by
tapping the side of the calum with a glass stirring rod.

Waen the gremlsr leed was &algenated by trestomnt with nerouris
scetate dissolved in acetic acid, it was found thet the lead particles
adherred to0 e another, tims forming leed balls. These balls variad
in dismcter, most of them dbaing too large to £i$ into the Jones reductor
calum. To overcons this difficulty tue dry gramlar leed wes placed
in the columm snd & sclution of marcuris acetate was sucked guickly
thraigh the column into & 500 ml. suction flask attached to a water
pape The merouris acetate solutim wes rassed seversl time thraugh -
the calumm so that complete reaction between the leed and marcurie
acetate could be attainad. It wos assumed that the repid possage aof
mmm-mmwmmmm-nmmam



of nxrcury as poschhle, Sulfliciont moxcuric scotate was usad to foran
@ molzm containing 27 mercury.

D+ Reduction Procedures

Altaoagh the procedurce usod for passing the saxples thraugh .9
reducing columms varied slightly from saple to saple, only three
besic procedures were used.

In one proosdure & 25 or 50 ml. aliquot of the saple diseclved in
either sostic acid or standerd parchloric acid in acetis scid wes
pipeted into the storsge buld of the column. The saxple was then pessed
thraugh the oolum into & recetving vessel, the rete of flow being
emtrolled with the stopcock. Whon the lewel of the liguid in the buld
spproached the level of the amalgoan, scetic acid was used to rinse
dom the sides of the storaze buld end to alute all of the saple froo
the colum. A 50 al. portion of scotisc acid was famd to be sufficiend
to elute all of the saple fram the colum.

In a second procedure,s larger seple dissolved in scetis acid or
in standaxd parchloris acid in ecetic ecid wes used, The saxple wes
sdided to the storege duld in SO ml. portione. The fired 50 al. of elnend
from the colum was discerded, sliquots boing teken from the solution
being aluted after that.

VWhen samples ware to bo decarstad & thivd prosedure wes eployed.
The sample, dissolved in acetic ¢-id or standwrd perchloric acid im
sootic 80id was placed in & 500 nl. soparetary funnel. A dispersion
tube camwcted t0 a esxbm dicxide eylinder wes immsyeed in the salmtion.



A gtroaa of carban diaxids wos allowad to flow tircugh the disparsion
tbo and sarple salution for 15 wiautes., A two=hole rubber stoprer was
usad to stopper the top of the reducing colum., Two pieces of glase
tubing extanded from ane inch shove tus stoppar to ane inch below the
stoppare Bafore tae saple solutlm wes introduced into tiie stoarage
tuldb of the column, the storess buld wos flushod with carbon diaide

to displace tus air. The collvasy tuba of tue separstory fumel containe
ing the deserstsd saple wos siiccuol to one of the glass tubes extanding
turcuzh the rubbar stopper by weans of a rubber tube commwotim. Tae
deasatad saypls solutim wes than intrcduced into tue starega buld st
such & rete st the level of 1iquid in the bulb reasined fadrdy
constant while the salution waws bedng eluted. The salution passing
tiragh the calum wos ssturated with cizbon diaxids, end exrbn diaxide
was libarsted while the solution was in oontact with the analgen as
ovidenced by the formetim of btubbles. Thus no further effart wes nade
to maintain the axyzen £ree atuospliare over tue salution. Tue Liret

SO mle of eluent was discarded and aliguots taken from the sucoeeding
portion of the eluent.

B. Titratim Procedures
1. Potenticuetrisc T4tretions
The standardisation contral of tue pli mster was adjusted to saro
volts with the selectar knob in tus standardise positim. The saple
ves placed in & 250 sl. beakor end stirred with & megnetic stirrer
contimausly during the titretions. e selectar knob wes tirnod to



the 0-800 millivolt sosle end titrant was sdded dn 1.0 ul. incremants,
excopt near the end-point whare tie incremmts ware reduced to 0.1 .
Roadinms of potenial were taken aftar each incro.mnt.

2. Eigh Frequency Titretions

The high fregency titretion epperatus and the polarogreph wore
sllowed ¢0 warn up &t least 10 winutes price to titrstios. The
saples were introducad into tie titretian veseel and the valume
adjusted to 150 ml. with acctic acdd.

Polarcgraph adfustnents were mude 8o tiab the yesorder indicstar
essuned soms deairable initisl valne. This was socaplishod by salocte
ing & 1.0 volt span, & 20 bridge sotting end & sermitivity of 0,06
wicroe.pares per millinstor, Tio upeccle ar domecals copansstion
wos usod for the final adjustocut.

TLe tip of the buret extonlod below tae surface of the solutian
badmﬁmtad. Reegant wes oddod in moesured 0.5 or 1.0 ml. partions.
each partion of ths titrent hod boan acdod.

3. Brazination Procedures

The brominstion prococdure wos used extonsively to deteruine the
'mtwmrmwtmawmemmm
caponis., After the solution of the nitre cocpound had bean paseod
through the coalum, sn eliquot was pipeted into a 500 ml. iodine flask.
n alimot of tue standaxd poteseiun bromide-potessiun bromate solution
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wes also pipoted into tie flosk end sudiciend weter was sdided to dauble
tue volusmoe 4 10 wle partion of 1:l sulfuric acid wes then akied, and
tue {lask wes stoppered and sici:an. Tio mixture was than allowad to
otaxl watil the color of brarne cald be datacted in the solution ar
Janpar, ali:ouph longar stanaing Led no alloch on results.

Calid potessiun dlodide was wW.wa plucad in tue cup of the lodine
fed:, and wabtor wes addad to dissalva the potessina 1xdide. The
potesuina dodide salutlon wos tien elloved to enter the Clask by reising
t.0 stupper, axd tie {lask wos swirlad. Tue salution was ti.an Yitrated
with standend sodlua ilosullabe solutiun $0 the point whare twe 1odine
cola vas fainte Starca dndicator wos tion addod and the titretion
cxluad ugidl the blue calor of tio starchelodine caplax could no
lx;or bo scone

Vhen the lead calum wos ucad for tue reduction, load brouddo
precinpltatod vien tie saple soluiion and tie potassiun broudde-potassium
brouctd solutions wore mixcede Llion tiie potassina lodide wes adiol, the
procipitate changad to tiia yallow lood iadide. This yellow color mece
it quite diffioult to doternuing when the titretiam of the lodine wus
nearly coplets, tut when the starch uca oldad, the end-point wos quite
shap.

o Detarzinatio of Load by the Giragate Procadurs

To detormaing thie aacurt of lexd in tihe eluent Lroa the colum, an
aliquot was pipatod Lo a L0 sl. boaxay s diluted to about 257 ml.
uwith watar. Standard potassiua dichronate solution wes then addsd fyom



8 plyat wille tie solution was balng stirred constertly. Wum the
gliquot of potassinm dicirousta Lad bocn added, the mixture was &llowod
to stmd for 12 lmuitos. T3 load cdiroeie precipitate wes then
filtered undar suction tiuoizh & 30 ml, medium porosity sintered gloss
crucible, and the £11trate et in a 50 nl, suction fluak, Tho |
precipitate was washed fiva S0 with watar,

Potsssiun iodide and 1J ml. of 1l sulfric acid were added to
e £0trate and the 1llberated iudine wns tilreted with staaxd sodiun
thiosulfate 10 & starch exl-paint &s in the brominetion proceduro.

Certaln of the axfnes &rpacrad £0 be ruarldised by the potassimn
cdiclramnte, axd this method eould not be used in these cascs.

S« Detoraination of Zino by tie ECTA liothod

Tue sinc in the colurm eluont was dotermined by evapoarating the
sootic ecld frum the solution uncer rednoced pressure and titrating the
gine acotate remaining with E°TA,

A elAquot was pipeted into & S00 ml. suction flask and & fow baile
ing chips sided, The flask was then stoppered with s rubbar stopper
&d a thick: walled rubber hose wos atiachod to the side am of the flesk
ad ¢o & suction pup. The floak wes thonm partiaslly irmoersod in hot
(90° C.) water and the suctim sppliad until the acetic acid hed
- evsporated.

The solid remaining in the flosk wos dissolved in water, 10 al, of
pii 10 smonis-smoniun chloride buffor and six drops of eriochranme black
T indiocator solution were addod, and the solution wes titrsted with



standard EDTA solution to tie polnt wiore tie red color of tie
indlicator oould no langer b dotuciad,



IOI. DISCISSId! OF ROSULT
A. Oparetioms with o Zine Colmmn

1, Ddtial Work

Sagiles of ortho end motaenitro phonol dissclved dn acetis scid
wore run tiraugh the colum. Titretims of the eluemt with porchloris
scid using crystal vialet indicator wore attarpted. IS wes found ti.ot
the indicator changod color ovar a renge of spproximtely 15 ml. of
0d ¥ porciloric acid.

Soaples of cxtlios snd mota-nitrophoncl ware dissclved in 0.1 B
parchloris acid and pessed throngh the colum. Titration of the exoess
acid in the elnent wos attoptad with stendaxd sodiun sostate using
exystal vialet indisstor, but again the indicetor changed color ever
sppracimetaly 15 ml. of the O.d ¥ sodiunm scetate.

A salution wes prepared by dissolving sinc axide and meteraminoe
bascie #cid in excess 0.1 K porcilaric acid. This solutiom spprocimeted
the theoretical eluent fron the colum. 7This solution wes titrated
potenticwtrically with standsxd saiium acetats. Figure 1 shaws the
titretion carve for this saple. Two slight bresls can be cheerved in
the anrve, me corresponding raighly to the excess perchlaric acid end
the sscomd %0 the sing parchlorets acting ss sn acid. During the couree
of this titration sino ecetate precipitated from the solntiom, Heither
of the dreaks me sufficiently distinct to be usaful emalytically.
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Tals sacple was also tilratcd by the hizh froquancy titretion
procedure. Figare 2 shows o titoctiam curve for this titretiom.
Tius the etcoss acid ean bo cotamiinad quite easily by the Ligh frequency
titratim in the thoareticcl calum etamnt. »

4 saple of moternitro bawaic ecid wes dissolved in stondard
percidaric acid and passad tiroug: tio calume According to the thoow
rotical stolcliometry of tlo reductlion thavw g.0ull hove bean & sliht
excass of parcilorie acid in e sxpls eftor 4o roductdm. ligh froe
Qoncy tdtretio of the elucnl viil sa’ina scotolo geve no end point,
howaver, ths plot of instruat ruspare varsus mle of titrent being a
straight line. Tms tis cuomt of boso in tie eluant is not equivalens
hmnmudmwmmtm@wm.

In ordar to s0e 1f tio ginoe colum would reduce the perculorate
4o in acetis acid, a portion of 0.1 X perchloric acid was passed
thraugn the calum exd the elucnt diluted with weter. Silver nitrete
test solution wee &Xied to tlo solution, but no procipitate of silver
ciloride was doservaed. Sinco it i1s hadar to reduce perchlorets than
ay other axldstian state of cllaring and since no cilorido imm was
famnd, it was essuned thst tio zinc &xmlpgon would not reduce perchlorate
im.

2. Roduction of NMitro Compauncs witiu the Zins Colum

To chock the efficioncy of tiie coliom in the reductiomn of the ~itro
capcunis, seversl saxplos of ort.o» o mote-nitrobensolc ecid end
nitrdangens wore run tiroud: 109 colwm under voarious concitions end
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tho amount of amdne in tie clucab dataradned by te brouinatim
procodure. Tcbloe I end II show o results of those detarminetims.

Tis coluun reduced tiie niuro cupouncs with 100,0 £ 57 efliciency
a8 dotarmined by the broulnatlm woti.ud AT the proper coniitions wore
madntainod

Pardldarie ecid awh Lo pauseat la ti.e wolution passing tirougn
tho ecdhum in arder that tiure o coplote reduction, but pert of tie
Lydrogen for tus reductiom can be sujpliad by tie scetic acid.

Figare 3 shows how tie extent of roduction veries with tae omomatretion
of the perdilorie ecid presont in tue solvent. Tie saple size used in
tie saples ropreconted in Figure 3 siould heve required spproximetely
0.2 ¥ parchlaric acid 4f the parchlaric acid alme ware to supply the
hydrogan farr the reductim, but tuo roduction eppeers corplete wien
the cancentretimm is greatar tum sbaut 0,05 H.

When soetdo acid was usod as & salveut consistently, sino acei-%d
sccumlatad in the colum, and the raluctim efficiency decroased as
the sine scetate socumilatod, Sauplos murbered 2 to 32 in Teble IX
&re saplos which were yun consocutlvely through the columm to illustrets
tuis padnte '

The rate af passage of tio saplo turough tiw colum end the surface
sroa of the smlgen svalleblo effoct tie reducticn efficiency of the
calnme. A calum packed with &iclpoootod 10 mesh gremlar sine was
Liret prepared., lost of the samlos run through this colum were not
caplstoly reduced., Tue saplos in T:ble I ware run using this colwm,



TS X
HITR0 CEPONDS RIUCI BY ZTIC (10 127%) LULGLLBEQ MIATION PROCIIUIE

22 0l 1026  LB.10 10.96 0.09806 9944
9 0l 1026  L3.10 10.60 0,09804 99.8
2 0l 1.6  LBAO 10.76 0.09306 99




oLl IX
KITR) COTONDS HIUCID BY 2I5¢ (30 1) AMALGAM;BRC. INATION PROCIUNE
e - ]
Faroat
Recovared
b { 0l 102.6 1310 1096 0.09306 98.9
2 0l 102.6 L3210  10.60 0.033)6 99.8
3 0l 102.6 L322 10,76 0.09326 94
L 0l 102.6 L3Jd0 19,54 0.09506 99.9
5 0l 102.6 4330  10.60 0.09806 99.8
Jtaepitrdbezale gcid
é 0l 101.8 18,19 10,70 09306 100.3
g 0d 101.8 1310  10.78 936 100.1
0.l 1.8 L1310  19.79 0.09308 100.1
9 ol 101.8 1319 1).8Y4 0.%336 100.1
10 0 101.2 1310 12.84 0.09306 96.0
1 (¢] 1012 5300 12.L4 0.09806 96.2
12 0.0167 101 1.3.13 11.02 o.oswoé 8
U 0.0333 1013 w.lo 11.26 .098‘)6 99.3
15 0.0333 171.3 L3l 1120 0.07506 99.8
15 0.0500 1713 k320 1.5 0.0906 99.
g 0 c05€)0 10103 ’-55 s 2] 1.1-148 o@d% 99 oz
0.0667 101.3 L3109 1AL 0.0936 99.
19 0.0667 1013 1310 1137 0.09306 100,0
20 0.0033 1013 L3310 11.36 0.09306 100.0
2 § 0.,0833 13 14349 11.30 0,090506 00,2
IJramens
2 0.05 73.80 47.80 12.23 0.09826 97.0
g 0.05 73.88  L7.80 10.68 0.727526 1.2
_ 0.0 3.8 L7.00 17.22 0.09006 83
zg 0.0 73.61 L47.80 10,70 0.09906 101
2 0.0 Th4.70  L7.80 g.sa 0.09826 89,
2; 0.0 e  47.80 3,70 0,09306 78
2 0.0 We70  L7.80 27.85 0.09306 53.7
m 0.0 7’}070 h?.uQ 29065 0.@3% 14)809
30 0.0 %.70 L7.60  39.70 0.0982%6 21.9

T4 L7.80 10.68 0.09308 100.0
0d 495 47.30 10,50 0.09306 100.1

=
o
L
3
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4 calum packad with amclzaantad 39 moah sinc wes then prepared,
Using this colum 100.0 10,67 of s tiocoreticsl ancund of aine wes
foand by the brominstim mothod for nost serples of arthos snd mstas
nitrddbommois acdd and mitrdbangons swhion perchloris acid was used as
the solvent. The samples run using this colum saxre in Toble II.

3. Detaraination of ths Blonk

The ginc in the calum oluant wes dotarained es previously
descridbad by the EUTA mothiad, It wos faund that in all cases whiare
the zinc wes dotarmined it wos not proeant in an anmunt equivalent to
the nitro compound. For exzyile, when 0,307 nlllincles of metaenitro-
benzoic in 0.1 N perchloric acil wes passod turough the colum 1.57
‘m1lincles of sine wes fanxd 4n tie cluct invtesd of the 0.92 millie
moles expectal, Vhenevar 0. I parc.loris acid was used ss a solvent,
thare wus noxe sine in the clumt t.sn could be scommnted for as having
talen port in the reduction of tiuo nitro groupe. By running saples of
soetis acid, and of perchloric acid through the colum it was found
thet this extre sinc aroee f:on two smirces. Oxypon is quite saluble
In scotic scid, and when tho solvent with the dissalved axypon is
pescad thraga the columm, & Tygem is reduoced with the liberstim
of & equivalant enount of sinc. Viion the acetic ecid was deaoretod
with eqrbon cdlacide prior to passaye thragh tho calwm, the smound of
sinc in the elucnt wes roducad groctly.

The socond source of ti.o eire gino is from the percilaric ecid.
Aned crocted sino s & strong enowh reductant €het 46 will roduco



Lydrogen froa 8 solution of parcilaric acid in acetisc scid. faples
af various cancantretions of parciloric scid were dessretad and possed
through the colume Zin¢ wes dotamdnad in the eluant by the LOTA
method, The results are shoun in Figure L. The saomb of sinc found
in tie eluant and thus the anount of reactim botween the sinc amalgen
and the parchloric scdd is Giroctly proportimel to the concentretion
of tho parollaric scid. Figwo 4 clso suows the very slig:t reectiom
botwoon desaratod ecotis ecid aad tio aaalzaa.

Since sinc acelate precipitoiad duving tue tilrstion of salutione
cxtaining sine perclorato witli sollra sootete, £o.mad during the
proparation of the gine emalsm, ed fuad dn the column itself during
rocdactions 4 ecoss parciloris ecid wae not presant, the solubility
of ginc acatato i scotie acld wea Cobunmdnod., Zhw motal was Laated
with acotis &cid to effact rocctime The solution wns then coolad
maly o0 roaa taPpaoreture, curing wilch tine sinc acotate bogm to
crystalliza fram the salutlo. T.e ndcture wes tion placod in & constamb
taparature bath at 25° for sovetl cays to ellow the equilitrium to be
establisleds The salid zine acotats was tlen romovad fraa thio supernztant
ligaid by {iltretion tarwzh @ £in9 porvsity sintored gless crucihle
ad t9 sinc in the £Utreto dotorainad in 450 usudl woy with varsons.

A vilus of 0.74 gramw of pine acctcto por 1itor of solution wes cotained,
which comperos quite poorly wili: %@ velne of 0.055 grave por litor
repated by Tevid: 1 end Iieflllatar (2).
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Be Cporclicis wila tlo Lead Colum

1. Reductions of Nitro Copowxis

Since load acotste is sulillo in ecotis ecid and sinoe loed is &
fairly good reducing sgemt, & colun wos conwtructed using amsl gamated
gramlar lesd,

An attarpt wes nade to titrctisa & solution of leed acetate in acetis
acid with perchlaric acid potanticuctrically. No bresk cauld be
dtsoved dn the potartial vorsus mle of perchlaric acid plot.

Sulfuris acid is not & strong acid in scotioc acid, iowever, slee
lead sulfste is inscluble in acotis scid, sulfuric scid should be &
falrly strong acdd during that part of the titretion where leed sulfate
is procipitating. A sawple of mota~nitrobensols eacid dissolved in
a0otic acid was pessed thraugh tho colion &nd the eluent titrated
potenticmetrically with 0. N sulfuric acid, Figure 5 shom tue rethor
poorly defined break cbteinod o tuis titration.

An sttapt wes mado to stindardiize the sulfuris scid by titrating
a waighed portion of potessiun acil phihslate with the sulfuric acdd
potenticuetrically. Ho bresk could bo dotectod in the potential versus
mle ulfuric aoid for the titrsilon. l.lon posiared berium percilorate
was addod to the solntim badng titrztod, sn end=-paint wes detecteble,
eltloagh rather poorly dafinod. Finro 6 skows such s titrsticn owrve.

A solution of locd gcutcio I acciic ecid was propared and
staxlardised by g dicloeanto witode Tho sulfuric scld was iian
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gtonlerdizad Dy titreting en cliquot of twils load acetate sclution
wAth the sulfuris acid poteniizyt=teslly, Figre 7 shows tho titratim
curve far this titretim.

Samples of mete-nitrchionzsic ecid, paroenitropucenol, end nitroe
banzans dissalved in scctlis scid ward possad tiraugh the colum end
the eluents ware titrated potontionctrically with sulfuric scid.

4 blank was run glang with tiese saples, the volums of sulfuric acid
being required for the blan: wes subtrocted from the volumo roquired
Lo the saple. Fioura 6 shors a titration curve for the titretiom of
the blenk, Teble III shiows tlio rosulte of titrvtions of the nitro
sapaunds. The snount of sulluric acid roquired per mole of nitro
oapaurd varied considersbly, but in no case was the theareticel smount
of ecid required, TMis inlicetos Lint the reductdon is not cayplete
undar the conditions used, eud et tla actent of reduction is Ligdy
dopaxiant an condlitions.

It wes found tiiab using t..0 lecd colum tie azcunt of anine formod
ocould de deternined by tie brailetim procudure. Using tliis motlad
a8 a criteria, it was found tl.ai tue atont of reduction was dopencdont
upan the rete with which tie solution wes pessed tiacwmugh tuo colum
and upan the concontralion of perciloric acild present. It wos found,
howevar, that 1f a2 small esoud of parcilorie acid ware aidded to a
sxcplo and tiie sarple then possed trough the collm, no potentio-
netrio end-point oauld be cuboiwd by titration of the eluont wita
sulfuric acid,
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ILE 11T
TR0 CRPOUDS RIXCD BY LEAD AUALGA;HgSOq TITRATION
e o

g Lol
Samla  Saple 115 Teq. par
1. u Blank MoleRi0g

M

: g RR LB oZ e

Poexd RE SR o s

i an Ik oow  ods 739

7 8. 37.25 0,039 0.618 119
Riadbomeng

8 3651 30.46 0.0912 0.66 6.8



b

By dissolving seples in O.d I porciloric acid, end pessing tion
turough the colun, end dotoriiaing t.0 cuine formod by the bradinction
procodure, it wos found tict 100.0 £ 0,67 of the theoretical encunt of
suine could be recovered froa tho colum eluent. Saples mubar 9 to
15 of Teble IV show these rosulis.

Deteruinations besed on the chrancto procecdure far the anount of
lead in the eluent were carriod aut both by determining tlie blank cdue
t0 dissalved axygon and by dcaoroting the solntion before possage
tirgh the colum. Sarple murber 1 of Teble V shows & 0.9% deviation
for the mitrcbenzans when the blark was determined, but sacples mrberod
2 %0 7 in Tsble V show an evorege of only 0.L% deviation for several
sarplos of mitrdbensens and motoenitrdbonsodc acid when the samples
were desarated prior to pessage through the colum, Atterpts were medo
%0 dotermine ortho= snd para~nitropiiencl by tide method, but the euines
were spparently acxidised by tie dichiroacts, snd the pesulting mixture
oould not be filtered.

A sample of nitroethens was dissolved in 0.1 N perchloric acid,
desoreted, and passed tirou tho colum., lead was determined in the
elnent by the dichromate method. Using the smount of lead found, only
sbaud 25% of the nitroethane wes reducod.

2. Detorninstion of the Blonk
Blanks due to alr dissolved in the acetio acid ware dotarmined
sovardl tines for the lead colum by titretion potenticnstrically with



TASLS I7
NITRO C:PORLS REUGD EY LEAD AALOANBROINATION PROCCIURE

LC104 Kge. ide HieaS Farceut
faple Conen., Saple  Blenk N NagSg03  Recovered
A co - )

Bcdbenseng

l 0.05 73.81 L7.00 10.68 0.09306 99.8

2 0 73.80 L7.80 13465 0.09806 91.9

3 0 73.61  L7.82  11.30 0.09306 993

L 0 482 L7490 13.71 0.09806 90.2

[4 0 74.80 L7.87 11.37 0.09806 981

[ 0 7%.80  L7.00 19.85 0.09306 61.9

7 0 T4.80  L7.80 11.90 0.09306 98.7

8 (o] 74.80 L7.C.0 11.65 0.093%%6 97.L

9 0l T4.80  L7.00 12.60 0.093%6 100.2

19 e § Tus95  L7.89 1203 0.09806 100.2

1 0l 7L.95  L7.00 :wfg 0.09836 100.0

2 0l 72371 47..0 1 0.028:6 100.6
Hotaenitrobengods gcid

13 0l 1727 L7..0 L.7W 0.09506 100.3

15 0d 9615  L7.80 12.33 0.09806 100.6
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TABLE ¥
DEATRATED KITRO CRPOGNDS REDUCED BY LEAD AHALGAH;KgCrgOy PROCEIURE
1. loqe Hag®g0q Pearoent
Sazple Sample KoCrrgOy tde Recovered
Eitrchengons
* 95 7.5 7.36  0.09806 100.9
2 gg-n 7.5 40 0.09806 100,0
i 72.37 7.5 22.35  0.09806 99.4
72.37 7.5 22,73  0.09806 99.5
Jgtenitrobengols acid
s 117.27 5 12.58 0.09806 998
3 96415 ;.s 23.93 0,09806 99.5
7 96a5 1.5 23.62 0,09806 1001
Bitroetheng
8 L2.50 7.5 &.5 0.09808 26.9
9 L2.50 7.5 &0 0,09806 4.0
10 ana 1™

“Saple not desereted, 8 blen: of 1.240 meq. of Kelryly being
deternined.

¥ ortho= sand paresnitrophencl were yun, but the sclution was unfiltere
able after KoOrgy wes added,

N -
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0d ¥ sulfuris acid and by te diclronts motiiod, The results of ticee
dotarminations are found 4n Tchles VI ad VII.

Tlo precipitate of lead cironeto could be detected when potassinn
dlcuronate was addod to the eluant wl.on desarated 0.1 N parclloaric ecid
was pessed through the colum, s tho only blamk is due to dissalved
axysne

The variation in tie negnitude of the blank for the varicus saples
cmld be due to the change in the solubility of oxygen in the acetis
acid with temparaturs, or due to the fact tha$ differemd betohes of
aootio eo0id had more axygen dissolved in them.

To determing 4f the roduction product of the cxygen was hydrogen
peraxide, axygen wes bubbled tironzh en acotis ocid saple, The sample
wen then peesed through the colum into s solution of potassium Lodide,
starch dndicator end 1tl sulfuric scid undar a carbon diaxide atmosphore.
o blne color was obssxved, lowover, when hydrogem peraxide wes added
to the mixture,the blne eolor of the starch-iodine coplex was doserved.
Ttas the reduction product of the azyron in scotic ecid doss not erposy
to be hydrogen peroxids,

To be oertain thet nitrdhenzono wos reduced to eniline, five groavs
of nitrcbensens dissolved in ecctic acid was pessed repestedly through
the colum. Bromine was aided o tue oluat to prepere 2,l,6-tribromos
milins, The product was recrystallized from squeous ethancl. %the
molting paint of the recrystalliszed product was 120-1°, of an suthentio
sarple 115-1175 and of & mixture 115-110°%



TABLE VI
AIR BLANK WITH THE LEAD COLUMN; 11804 TITRATION

Sample  Vol. KOAe “rw""r M

M N S e
2 g 2”3 o oo;un 3.3:;”'
ol o

3 85 6.60  0.00912 0.346

100 7.60 0.08912 0.339
5 100 7.60 0.08912 0.339
é 100 745 0.00912 0.327
7 200 592  0.1005 0.321




T/ILE VII
ATR BLAK WITH TUE LEAD GALIIH;KoCrgOy PROCIIUAE

val. HCIO‘ I’bq. o Lnlia, Ph
. faple Sclvent  Concn.  KaCrgly o ide

b 100 - 0.0 2.50 15.70 0.09806 0.320
2 125 0.0 3.00 17.95 0.09806 0.31
3 100 0.0 3.7% 29.55 0.09806 0.274
L 100 0.0 1.50 7.00 0,09806 027
5 100 Odd 1.50 6.120 0.09806 0.301
6, 100 0l 1.50 7.00 0.09806 0.272
Te 100 0l 1.50 15.78 0.09806 0,000
8 100 00 1.50 15.70 0,09806 0,000

*saple wes dossieted.
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IV, SULATY KD CTIQUUCIAS
Ao Tue Zino Colum

4 motal reductor consisting of & roducing colum pecked with sinc
analg A eantaining 2% morcury proparad from 30 mesh gremlar sine will
yoduoa seversl sromatic nitro capouns diseolved dn 0.1 ¥ parchlaric
acid quantitatively to the &aine. Tio smine cem then be detornined by
tho brozination motliod, tins providing 8 ropid, coveniant end eccurate
methad for the detarminstion of erceetis nitro compounds, Ono of the
main difficulties epocted with tuis mothod would be in those casce
whars branination 1s not & sultzbls mothod for the detarnination of tue
eing.

Ho method was fourd whorchy the nitro capaund could be measursd
by dotornining the enaunt of zinc in the colum eluent. If tliore v:s
not sufficiant, parchlordic acid 4n the sampls, solid sinc scotate formod
in tie oolum, and if parciloric acid is present, it will roact with
the snclgan to libarate sine parchlorate and hydrogen. Acetis scid
itgalf reacts slizhtly with thie colum to libarzte sinc acctate and
Kydragem.

Oxyzon is considerebly noxe 821ubl0 in scotic acid then in water,
axl 1% is reducod by the cclum wita tie lidberetion of an equivelent
sount of sinc, If the salution is docoreted bafore the saple is
passed tiraagh the cdlum, atygon is removed and tius doss not libercie
sinc.
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B, Tho Loed Colum

A metal reductor ocomsisting of a reducing colwm packed with lead
axlgn eantaining 25 mercury end prepared from gremlar leed will
reduce seversl aranstic nitro capounis dissolved in 0.1 N perchlaris
scid quantitatively to the azine. The sxnine csn them be deternined by
ths broainstion mothod, but the doteruination is less desireble than
shen the sinc columm is usod, since lsad iodide precipitates and caunsee
e slight interfarence wita the end-point of the iodine titlretiom.
Tuis method 4is subject to the sano rostrictions using the lead colm
& it wes when the sins colum was usad.

If the solutions of tus nitro capaunds in 0.1 K perchloric acid
were dosereted bafore passege of the salutim through the columm, the
oot of lsed in the elnent wes equivalent to the smoumt of mitero
capound originally in the saple. The lesd in such samples of the
eluont éan be determined by the dichromste method fo<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>