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The eondensstion of 1,2«dicarboxylic scids with resorcinol to yield
" dyes of the fluoresceinm type has been recorde: by Feigl (1), and the
fluorescent eompounds formed, as & result of these concensstions, have
besn use:! for qualitstive identification of 1,2-dicarboxylic scid

structures, The reaction, ecsording to Feigl, proceeis s followss
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& streng greenisheysllow fluorescence results on the addition ef alkald
to the resction product (I) due to the formation of the ionie salt (II),
This fluorescence is indicstive of the presence of the 1,2-dicarboxylie
seid structure,

Barr (2) hes made s quantitstive spplicstion of tlhis type of resction
in developing 8 fluorometris method r& the determination of sucoimie scid



ia apple tissus, Samples somtaining from 1 te 16 microgrems per 100 mls,
ware dstermined with & maxtwum devistion of plus or mimus one microgram,
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The doterminstion of mixtures of orzanis sciis hss long Lean & probles
of considerable difficulty, The detarmination of such mixtures usually
involves tedious azeotropie distilletlons (3, L) or messurement of dise
tribution between Lraiscible solvents (3, 6), Doth of these motivds sre
asrely spproxinations and are noA spplicsble %0 many systws,

The fluorametris detarminstion of e=phthalis acid, by condensatien
with resereinal, should permit its deternination in tiw prescnce of other
erganis scids, excluding other 1,2-Moarboxylic acids, The epplication of
such & method 40 & mixture of o-phthclis asid snd bensoic asid 4s especially
pronising since bemsois said is ome of the major byepreducts in the
indwtrial exidetion of naphthalene to owphthalis aeid,

The following discussion is the result of & study undertalen in en
sttempd %o apply Peigl's malitative flnorescence test on a quantitative
basis, with respsot %o e~phthelis acid,
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1. fopcre) discussicn
Since Bary (2) bad succesded in quentitatively spplying Peiglts (1)

8pet teed for L,2«dicarbox;lic aclis to Um determinstion of succinio eeid,
an sttempt was made 8 apply his procedurs te o-phthalic acid, Barr's
presedure imvolved taking & 1.0 er 2.0 ul, aliquot of en aquecus solution
of the ssid end evepareddng id to drynoas st 70-100°C {n en oven, The

dry sampls was moistened with 0,04 nl, of pure conventrated sulfuris scid
sad mimed thoroughly with 5«10 ngs, of freshly sublimed pesercinel, The
Rass vas them hested st 125-130°C for cne hour in an ovem, The resction
residus wed Sakea wp in distilled weter end quantitatiwely transfarred to
& 200 ml, velumtris flsek and df{luted to the mark, A 1O ml, sliquot of
tids sulution wes adjusted $o \be optimm pH and further diluted te 100 wls,
This solutisn was then wsed for fluorescence messursnests, Blanks were
prepared 4a & sixniler nanner, substituting an equal velume of distilled
mter for e aliquod of o-plhthalis asid,

Comsidersble diffioulty was sncountared in obtaining reproducidle
results by this method, It sppesred, thad cus to the imselubility of the
Oephithalls acid in the cancantrated sulfuric scid, oomplete resciion
betmman 3o o-plthalls acld and resorclinl wes not being effeoted, The
pressdare ws, tharsfore, modifisd in arder te sseuwre complstensss of
resstion, This was sosemplished by adding the soncentested sulfurie seid
d yenereise) directly to thn owplithelic scid aliguot and then teking to
drymeee, htm-mawmounuuonuhnunmmm
faly reproduaiddlity resulted,



A strong desp blue flucrescence was cbserwed {n ell blink solutions
prepered, Ths intansity of the blank {lucresssnce was 8o grost, in most
eane8, thst Lt accoumted for 20=5C% of Lhe overesall fiuwrescence noted in
the samples.

Deniges (7) kee reported & ualitative test for the identification
of resoreinol based em the strong blus {luoreseence resulting on hsating
10 with comsmtrated sulfuris scid, He postulsted that the fluorescent
speaies wes same type of ecndenssts of sulfuric acid snd resarcinel, possibly
8 dlester of sulfurie acid,

Sings the lerge dlank fluarescence seemed to resuld from resction
betwsen solfuris seid amd resarcinol, tis possidility of wxing other
detydrating agenis in the sendsnsstion reaction wes explored, Comsentrated
phesphoris s0id, phosphorus pentoxide, soestio snlydride snd anbydrous sine
ohleride were tried, 4ill of tiwse reagoents, with the eameption of scetis
amiydrice, pramoted the rewction betwoen eephthalis ssid sud resorvined
bub alse ylelded the femilliar deep blue blank flnorescence, The acetis
snigdride sppsrently soted a8 mn sovetylsting azent rather than ss 8 delydrete
ing agmt, sinoe 20 fluorescends Was ovserved from eithsr the sample or
blank selutions, Tiw fach thad anigdrous sino chlorids also effects the
formstion of the flucrescent Llus blank spocies rules sut ester formation
e o8 to indiisste that the blank fluarescance resulis from eitler
doosnpenition of the resorwincl or intarsction of the reseroinol with
h0ls,

Jone of the sbove reagents showed any partionlar advantage over sule
mmummm“gmm_mmmmmmmm
we earried out employing sulfuris scid, '



Sinoe 1% seemed spparent that complete elimination of the blamk
fluorescense was iampossible, an attempt wes made to minimize it by rumning
the resctions st reduced temperztures and pressures, The blank flucrescence
was decressed by this precedure) however, incomplete resction of the
resoreinel and o-plithalic seid again resulted, ss indiosted by poor
reprodunidility of ssmple flucrescencs intensity,

Although the large blank fluarescence could not be controlled by the
sbove methods, it was subsequantly found possible to decrease the contribue
tion of the blemk fluorescence to an imsignificent mousl by warking in
highly slkaline solutions, The dsta supporting this stastement are presented
sd discussed in the following seotions, 3 and L, dealing with the effect
of pE on sample and blank flucrescence,

2. Izstranectetion end PLiver Selection
The instrument used, throughout the sourse of most of this work, is

the one whose construction and operating procedure are discussed in the
sppendix of this thesis, Howewer, some data ware oompiled on the lLumetron
Nodel LO2+iF instrument, '

The primery filter we selected by checking a swries of four filtere
to deternize vhich cne permitted passege of the most highly emsiting bend,
relative $o fluworescein solutions,

TABLE I

SELECTION oF nmxx FIITER




48 & result of these messurements, the Corning #5210 was selectsd for use
a8 the Primary,

The ssoondary filter wes Salected by deternining whish of s group of
green filters, pernitted maximum tranmnission of the greenm fluorescein

Ti5LE XX
SELECTICN OF 8.COKDLRY FILT:R

o e At e e - A st e

Filter Type Instrument kescding

Y
Cerning §L01S n.s
Corning £#L010 o
Cerning #L7C4 15.2
somed 33
Cerning #1308 16,2

The Carning filler FL01S was selected since its seler mosd elosoly matohed
that of the fluerescence of flucrescein, The Liltere FL78L, FLLOT end
FL308 tremmnitted more of the filmcrescent 1ight, but all had blue Ainges
thish wvuld seen to fover hich tresmmisgion of the blus blank flunarescence
also, Consoquently, thess ware ruled eul in faver of the filter FLAS,

In conjamstion with this filter, the ultre-viclst £1lter frem the Lumetren
instrument wes used te prevesd axy scattered ultraeviolst light fyem strike
ing the pboto eell,

3. Btfech of 1ft on Semple Fluorescence
Sinee mary fluoremstris retheds are higily seasitiwe ¢ pH changes
smd dmand quite rigid contrel of p, & Study vas meds of the effect of pil



on the flucrescence intensity of fluorescein solutions, resulting from
the somxiansstion of o~phthalis acid with resorcinel, It was found thet
the reected o=phthalic acid solutions showed an essentially constant
floorsscsnce intansity in all solutions having a pli greater then 5.5 and
sven rensined eonstant in solutions which were 2.5 X in scdlum hydroxids,
Greph I shows the over=all effect of pfl on Nuarescence intensity and
indicates that close pH control is not necessary as long as the pH s
greater then 5.5,

L, Effeqy of pfl op Blank Fluopescence
Oraph IX shows the behavior of bDlenk sclutisss uader coniitions of

verying alkall oercentratien, The graph indiestes thed simtwur, comstast,
blenk flucrescense 10 showa in strongly alkaline solutdone, 1.5 X or
greater 1in sodium hydrexide, Conversely, the ssmple shews o meximem snd
semstont fluerescenss imtensity s strengly alkaline salutions, Therefove,
50 was decided to work in solutions which wxre 1.5 M o grester in sodiwm
hydroxide, Ia this menner the blank flucresconcs was suppressed to such
o exbont, that wxier normal eonditions, 1% pever amoeded 0,2 of & scales
wdd rolstive to distilled water s the gere fluorescence setting,

5« Dge_of Upgublised Resereinol
Both Feig) sad Bary state specifically that fresily suhlimed resereincl

shwuld be weed in the farmation of the flucrescsnt speciss, Presumsnly &
higher saple fluorescence end & lower Llank flucrescence ars obtained
through use of freshly sublined resorcimol, Howswr, in & saparison of
the resulls cbtained using freshly sublimed recoreinol arnd unewblimed
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shomically pure resorcinol, ne significint diiferenos was ousarved urder
the coniltions employed, The smsples usad in this study wore 1,0 xl,
aliquots of am o-phthalis acid solutioa conteining 1.0 mg, per zl,

T.3lx 11X

The #lizht Aiffarence noted between the aversge resulls cbtuined, is
dosmed insigndficant becande 1V {5 no grestar than the sverage devistion
fren the mean in exch s2se wd 18, therefore, assured t0 De within the
1imite of repreducibility of the methed,

The elininatien of the sublimstion proesdure from the method does mot
sppeer % bring shout any dotrimental resulis and reduces the time required
fer \l» overwall precedure by spproxinetely two snd ene=half houres therety,
reducing by more than cne=tialf the over-all tise requiremcais of the

prevedure ,



In detarmining the optimum wolume of eoncentrated sulfuris ssid to
whe in effecting the oondsmsetien of o=phthalio scid and resorcinolj the
other werisbles, oven tamperaturs and tine of reaction, were held eonstant,
The oven we maintained st 125°C and the reaction period was tsken as
ons snd sna=half Lours, Ons ml, aliguots of an o~phtlialie scid soluticn

sonbaining 1 mg, per xl, were used a9 smples,

OPTIMUM YOLIME OF SULFUEIC AiCDD
Volmne E 804 ¢c,0lml, 0,05ml, 0, 0ml, 0251, 020N,
Instrwent Eeading
Sample X 14,2 U5 13.5 n.b £.28
Instrment Reading
Saple 11 2,0 15.0 13,0 un.s 942
L . - T v

Sinse the maximm fluorescencs was sttained neing 0,085 xl, of cone
eantrated sulfuwric acid, voluses lying {n the renges 0,01«0,05 ml, md 0,05«
0,10 ml, were shecked in erder to more closaly spprowinste the optimm
volume,

TABLE ¥
CPTDOM VOUIEE OF SULJUAIC A0

Volume HyeSO, 0,02 ®l, 0,03 al, 0,04 sl, 0,56 ml, 0,07 s,
Instrument Rosdings

Swple X n.2 1,8 .5 15,2 1,0
Inntrwment Resiings

Sample II 1,5 1.5 4.5 1.0 .0




The results show thut an esscntiully convtant, maxiun {luoresconce
is ebtained with all volumes of suifuric acid in the rangs 0,32«0,05 rl,
Tharefors, 0,04 1, of cancentrated sulfuric acid was sslaocted o8 the
optizum velume, 8ince it rejresants the mildle of this range,

T, Detepmipation of Cptimum Rosction Time
In tis evelusticn of the optimum time of resction the oven temercstura

wes maintained ecnstant at 125°C and 0,04 ml, of eonsentrated sulfuris acid
wes used, 4o o-phihalis scid salution containing 1,0 mg, of ecid per ml,
ws szain used for the ssxyple proparstion,

1:8L5 VI
OPTINUK EI.CTION TDAE

Resgtion Tiue lr, 1350, 1 0 min, 1 lelS nin, 2 s,
Isstrunent Reading

Sample X S.65 14,0 14,0 1.2 1.0
Instromend Roading

Semple 11 1.50 p V) a3t 14,0 L,0
L ST e d

From the shove datz 18 18 spparent thad the resction is eomplate
after sewanty-five minutes st 125°C, Fowsver, 80 & precmtionary messure,

alosty sdmites wes Belested as the optimm time to prreclude any possibility
of inoerplete reasction,

8. Deteywination of Optiwum Oven Temperature
In & stuly of verisus resction temperetures 44 wos found that ad

Sespersiures below 120°C imoemplete resctien resulted and st Semperstures
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of 230°C or grester, eomplete resction resulted but extrsordinarily large
me. Howver, by mainteining the tempersture at spprexis
mw‘cmmnmmnmmnmmmmnwm
ved held to & minimm,

M e e e - e ey At n (N Al Lok e SRSt 1 M S e S £ 3t b0 M A s

105%  110% . 5% . 13°%
Insterament Resdings
Saxple X 6.h5 1na e 0,22 n,2 0,59
Instrwend Re

sdings
Saple II 115 3.5 45 on U0 0,58

Simoe the final dilutien £a the method 19 mede with 2 X gpodimm hydrexide,
the stability of the flwereseent opesies in this strengly alkaline seluiion
wes chesked, IV wes found that after a peried of three days the flwesrescemse
imtensity falls off by 0.3+0,5 wnits, This very alight deeresse ia
flwmresesnse intensity, indiecates that the species 18 quite stable, under-
going ealy & slight smeunt of decempesition,

10, Preperstion of the Calitrstion Cyrve
The eomsentraiion rangs, ever which the method is spplissble, was

dotormined, It was found that &f quantitiss of e-phthalis 2eid less tham
S0 adsvegrans were ressted, {0 beome diffisult ¢ oblain repredwsible



U

results, The high conmtridbution of the blank flucrescence to the over-all
flucrescence intensity, st low concemtrations, is undoubtedly the csuse of
this lack of uniformity. Consequently SO microgrmms was designsted as

the lower concentration limit, The wpper concentration limit was governed
by the solubility of o-phthalic scid in water, The solubility of o-phthalic
agid in water is sppreximestely 0,5k gus, per 100 mls, Therefore, the upper
concentration limit was taken as S000 micrograms, although through use of

& suitable solvent, the reastion ocould probably be applied to higher con-
centrations,

For the preparation of the calibration curve, thirteen solutions were
prepered covering the rangs of 50 to 5000 micrograms., To assure that the
fluorescence intensity value found for each concemtration would represent
& true average value, six samples were run ot each comgentration, The six
samples were run over & period of three days, two being run each day, Each
point en the curves, therefore, corresponds to an aversge fluorescence

value of six samples,
TABLE VIIX

COMPILATION OF CALIBRATION CURVE DATA

4g4d Rescted ' S = 2 6 Aversge

50 0800 0,85 0,770 0,85 0,825 0,770 0,827

75 100 128 1325 1.2 132 1)) 115
100 1,58 1,55 1,55 1,60 1,50 1,50 1,55
200 3.05 295 3,05 3,08 29 3,00 3,00
m .50 hoso how l‘osa hohs h.5° ,4.52
Loo 580 5,79 5.9 6,00 6,00 5,95 5.9
500 .45 7.0 7.0 7.5 745 7.20 7.38
800 NA NS NS NS NS 18 11,3
1000 %5 W0 LS A0 145  L42 1.3
2000 26.2 26,2 27.5 27.5 26.5 28,0 28,0
m ho .S ho .S ho OO ho oo kz co u 05 ho 08
1000 505 L9,3 53.0 52,2 555 53,0 52,3
5000 S€

63,% %:5 % 65,0 6i,s 63,0
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From the ealibrstion eurves (Grsphs 3 and &) 1V esa resdily be seen
that a straight lise relationship exists between flucressenss inteasity
oad osmemmtration wp Yo sppreximstely 2000 micrograms, Above 2000 micres
grans the surve gradually falls off end no lenger displays perfect linserity,
Bowswer, the swrve s sufficienily unifern ia the range 2000 S0 S000 misro-
grams that quite relisble results are obtained for samples falling im this
renge, |

The validity of the ealibratien curves was deternined by preparing
oletions of knowmn consanivstions of prinary stendard grade potassium soid
phthalste ond ehecking them against the calidratisn swves after resciion,
Twe stesk ssluticns were prepared, eme of which comtsined petessiwm ssid
phihalete swnivalent 40 L.19 ngs, of ewphthalis scid per al, sad emether
which was equivalent to 5 ngs, of o-phthalis seid per nl, These steck
oslutisns were weed 1o prepare gix ether selutiens eontaining potassiwmm
ssid phthalste equivalent, en scidifisstion, %o 63.7, 100, k19, 500, 837
aad 1000 wierogreme ¢f o=phthalis scid per ml, Oms ml, aliguols of these
slutiens were yescted with resereinel and their fluwrssesnse intemsitics
e nessured, The mmewnts of o-phthalis aeid, feund by eampering these
fizeresesnse intensity valwes with the salibratism swrves, sorresponded
uite fsversbly with the true smoumbs present, 4 mexiswm errer of 35 weo
Aserved,

Vith e validity of the salidrstion eurves being fairly well estabe
m,-mdmmmmmmmm
Gotermined by spplisstion of the method, Fowr 50 ml, delutions of unknown
esphthalie 0sid esntent ware prepared, without the knewledge of the analyst,
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TiBLE IX
VIRIFICLTION OF C.LIBRATION CUKYE

W’ Nierograms e~phthalis Microgrems cophthalie Persenmt
tak 3

1.29 &.8 83.7 2.3

1.55 100,0 100,0 0.0

6.22 L21,0 k19,0 +0,6

T8 515.0 $00,0 +3.0

1.8 823,0 837.0 «1,7

ha 975.0 3000,0 2.5
W

Oss ml, aliquets of these Selutions were tsken a8 Samples, Four samples
wre dvam fyem sach of the wnknws solutions and their flucrescense i
tonsities vere messured after resstion, /n sversge valwe of the istensity
for cosh selution was then wsed %o find its aoncentration fres the eelie
wetiem ewrwee,

T4BLE X
DITERMINLTICN OF UNKEOWR o=PHTHALIC ACID 8iMPL:S

The mexizm orrer fourd on this group of determinstions was sprreoximstely
LS, whieh 45 in fair sgresmend with the maxinum errer observed when potessium



1y

agid phthalste solutions ware checked a;cinst the cslibration cwrve,

Felgl stotes thst pars dicarboxylis acids, of the tersphthalis ecid
Ype, sometines underge eeniensation with resorcinol te yleld fluoresocent
ompounis, IV wes found em spplicstiom of the method to an e-phthalis acid
selution sstwreted with iscphthalie snd tersphthalis scids, that no noticew
&Mmrﬁﬂkﬁhmd%ui&. However,
terephthalie asid has & very limited soluoility in aqueous eclution, 1,0
ag. per 100 nls,, and esnpequenily wes prebadly pressxd ia such mimute
qusmtities that axy contridution te the fluarescense intemsity, made by A%,
ws negligible,

In this evaluation s solution ssturated with isophthalle and tere-
phthalis acids and centaining 500 misre;rame of e-phthalisc scid per ml,
wes woed, Six 1.0 al, smples were rua ani the sversgs value of the
flusrescsass inteasities of the aix samples, was used ia determining the
consentration from the ealibrstion curve, The eemeentration, s deternined
i this manner, was found teo de L9L misrogrems per ml, This § micregrem
devisticn from the true value represents an error of 1,2%, which 4s cone
siderably under the maximm srror of 3,65 notod with pure saples,

3imee bemsels scid and <-raphthequinons are both formed, % a sertain
degree, in the industrial m«n@hthalm e w=phthalie aecid, en
sttempt was mads %5 epply the method in the presence of thess eontmminents,

Bemsels ssid dess mot hisve any spparent effect on the method; however,
the presemse of c-maphtlmquinome lemds sn orangesred selor to the soclutioms
wkish £3 scecmpanied by & slight deecresse in fluorescence intensity,



T/3LX 1T
FFECT OF ViRIOUS CONTMINANTS

e e —— — e —— -
Satureted Vith  Seturcted Lith  Setureted »ith Derzols -

Contaxinant  Benzois Jcid  ce-naphthoquinone sicid and
L S a-nap ht!;og'__'_;none -
MHisrograns
o=phthalie acid
tsken 10G0 1900 10co
Kiorogrens .
o~phthalic soid
found $90 975 959
Peroesp Errer b ¥ 2.5% 54

R U S R SR S SRS
® Average of thres samples

This effect wes partisulerly actisesble in seluiions satursted with doth
benseds eeid apd x-naphihoquinons, where sa errar of 55 wes detested, The
nothed, therefere, has definite scoursey limitstiens im the presence of
a-naphtheguineme dus to ecler forwetion,

Hany flueremetirie metheds inwvalving the use of dshydrating agents,
eannot be applied ia the presence of sugare, Therefore, the effech of the
presance of gugare én the method was determined, IV wes fsand that the
aothed fails eempletely if sugars ere present. The concestrated sulfurio
acid preferestially ehare \be Sugar end no green flusreseence, indisstive
of resctisn Detwsen o-phthalic acid snd resereinol wes moted,

12, Fecommended Pregedure
The reagents required for earrying out tiis determinetion srej

shenisally pure resoreinel, pure eoncentrated sulfuric acid sad & selution
of spproxinstely 2 X sodimm hydroxide,
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An squeous solution of o-phthalis acid should be used, Therefors,
42 a s0lid sampls 18 to be determined, dissolve & weighed sazple in &
messwred velume of water, weing & suall smount of sodium hydroxide to
affect selution if necessary,

A 10 ml, aliguos of the equecus sarple solution is pipetied inte &
S ml, beaker snd 0,0h ml, of pure soncentrsted sulfuris #0id 18 sdded with
s gredusted one nl, pipet, Approximastely § %o 10 ags, of ehenically pure
resereinol is added and the mixtwre thereughly stirred te premcte selutiss
of the resereimel, The samples are tlem placed in s owen, st & sonirolled
Sempersturs of 125°C, for a perisd of ens s ene=half hours, A% the
otnpletion of this resstisa period, the smples are rensved from the evea
and allowed 1o socl te reom tampersture, The resstion products in the
bosker sre Saken up in distilled weter and quantitatively trenaferred o o
200 md, velmeetrie flask, 1If & bigh esnoentretion of e-philalie scid wes
mnmm,mmmv-qumum
the resciion predusts. Howver, additien of & amsll meund of dilute
oodimm hydrexide readily affects sslutisn, Dilution %0 200 als, 1 mede
with ¢istilled water and & 10 s, sliquet of this salution is tramsferred
%o 2 100 n), valumetris flask, Diluticm S0 100 mls, 45 dhen made with 2 X
oodiwm hydrexide,

The dilmiien prosedures yield s £isd]l veluse of 100 mls, which ¢ome
Seias flusresvein equivalent to euly emmstwentisth of e eriginal mscumt
of oepbithalis seid reseted, Comsequently, the pessidility ef sliminsting
one of the 4ilutions md making the method spplicsble to quamtities of
o=phthalis 8sid lees than 50 nisregrens was Savestigated, It was found



that redusing the degres of dilution inoreased the intensity of the blank
flverescense, properiisnstely, much more than 4% di4 the sampls flucrese
eeonce intensity, For exmpls, when & 50 microgrma sample was reccted and
e resction products directly diluted to 100 mls, with 2 X sodium hydroxids,
the datemsity of ths bLlsnk flucrescense was increased sppreximataly tenfold
while the intemaity of the sample fluarescance was only doubled, relative
%0 the results observed under the conditions of the pormal dilution proe
csdure, Tuls high somtribution of 4le Llank fluarsscence under these
ssmiitions, makes repredusidility of the ssxple flucrescence intsnsity
virtually impossible and in cases of low sample concemiration, it somplately
51048 out the green flumresssnce of the Ssnples and mekes them appesr blue
oa emitation, Therefare, it was soncliuded thst the dilution procecures,
a8 deserided previcusly, sre esseantial 4f the contrilution of the intensity
of the blank fluorescence i3 to boe held to s insignifiosxt emount,

The finsl solution, resulting frem ths dilulion precedures, is used
for the fluswressence intensiiy msasurement, The fluorcseter 48 set %0 give
8 sere reading with distilled vater and the fluorescence intensity ef the
sarple solutien 1s read relstive to this setting, If & mllepoint ¢ype
instrument, seeh a8 the lumetrea model L02i7, 18 weed for the fluareseence
mvw,-wmmumhmwauoo-
sebting, A fluorescein solution, of sppropriste eonsentratisa for the
renge being studled, is sufficlently stalle for this purpose,

iftewr the fluoresoemcs intensity of this solution Las been messured,

the quantity of owphthalis sedd rescted eriginslly, 18 found by oamparison
of the intensity value with the celidbretion surve,



aAlthough ne correction is spplied for blank fluorsscence, since it
is deened fnsignificsnt and is essentially oonstent st 0,1 e 0,2 units,
it 15 a wise proosdure t0 prepare a blank, ss a control, for sxzch group of
saples determined,

The calibration curve §8 preparad by reacting o=phthalic acid solue
tions, of knewm soncentrotions, as doscrided sbove and determining their
fluarescence intensitiss, 4 plot of fluorescence intensities ss ordinste
and micregrans of osplithalis acid recctad as sbscissa then sarves as a
calihraticn curve,

tmmmmwumdammmumcmﬁs&o
snd the seoondery filters are & green Corning FLul5 £4lter and an wltres
violet filter which sbsorbs, prirsrily, the 365 millinicren mercury lamp
exission,
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4 fluoremetric method his been prasanted fur tlw determinstion of
o=phthallie acid, Conventrations of o-plithislis acid ranging from $3 to 5000
micrograms per ml,, can be deterrmined in the pressnce of benzoic, isoe
Puthells and torephithalic acids with sa expected maximum error of spproxie
mataly i, Ia the presence of d-naphthequinene s slightly lsr;er error,
eprroxizately ST, s to be expected due to caler famstion resulting in
internsl sbsorptiom of fluorescert emission, The time requirement of the
zethod 48 spproxizately two hours,
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Assemtly of 8 Fluopometer

Assmbling a simpls, direct resding fluarcameter requires the follows
ing basis parts) a direst reading elsctronis plotaseter, & merowry vapor
lmp, & eollimeting lens, & ventilstion fen and & constant voltsge tremse
former for use in sonjumotion with (e merewry vapor lamp, im optional
edditionsl part {5 aa iris dlaphregs which can be used to eontrol the
st of ligt striking the phetoosll, With these parts availahle, the
problen marely beocones one of comstructing s suitadle lemp housing and
eall eampartneat,

The lemp housing end the ¢sll sompartoent are cozstructed as separste
wnits snd sre then jJolned together for wse with the phodemeter, A photoe
@reph of the eompletely sssenbled flusrcneter &5 showm in Figure L,

The lamp bousing, a8 diagrammed {n Figwre 1, 18 & sheet slunimm box
of ene plese construction, The housing &8 fitted with & remevadle top
plote threugh whieh the mrswry laxp 15 wounted, Thare are % eireular
epenings in the howeing; ems on the fyont #ide, i whieh the lers is
wommted, snd ene oa the bask side serving 88 & vemtilstion exit, The
pestidening of the sperture in which the lens 1s mounted, is eritical ia
that 10 swet ecincide with the are ia the mercury lamp, The positioning
of the wventilstion exit is mot critical ant 19 govermed emly by the ¢)pe
of fan woed,

The housing is conwtructed to accammodste & small Lmterice elsctris
fen, 4 swall fan, of the type wed in the Lumetroa model LO2«EF instrwment,
15 will suited for this purpese, The instrwment, as piotwred in Figure L,
48 equipped with an exterior drew 4ype fan shich alse effisiently effscts
veniilation,
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The cell sompariment £s & 1icht tight box eomstructed of 3/16 inch
alomimm plate and {5 equipped with s slide top, Figure 2 dagrematioslly
shows the cell ompartment end also siiovs the mamner in which the photoe
oell search unis 4s attscled to the oompartment, The interior of the cell
emparteent is depicted in Figure 3, The cell guides, as pictured, ere
detigned for use with oells ef the type used 4n the Lunetren model L02eZ¥
Lastrument, Howwer, with slight modifigations they cculd be used with
other eel) types,

The lmp howsing and the eell ewmpartment are joined togeiler so that
the uwitre-vislet light entranne sperture of the cell campartment and ths
lams sperture of the lmp housing ecincide, The lsads from the sesrch
uni$ are sttached te the photomater and the lezd from the mercury lamp is
csanested with & 115 welt cutput constant woltnge trameformer and tle
iastrunent 18 ready fop use,

The photamster, used in the construation of this flucramster, wis the
1ine operated Photovold tlectrenis Photometer model SO1«X, The photemeter
ws equipped with She Fhotowold *C* phototube which has maximua sensitivity
in the renge )00 te £°0 millimisrons,

The mode) S01eM photometar has four different sensitivity renges and
this eoupled with the wee o an iris disphrege, in conjunotion with the
phstatude , nakes the renge of light {ntensities, messursble by 1%, almost
wlimited,

The imdisating mter i3 a nicrommeter scaled %0 resd from © to 100
wits, The four sensitivity ranges, in going frem the lsast sensitive ¢o
the nest sensitive setting, eorrespond to Bcale deflectiens to reading
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takea ratios of 1/1041, 111, 1011 sod 10041, Comsequently, &f the
isstrusent 45 serosd with a particular solution, for sxmpls distilled
wster, snd the semsitivity ranges are sdjusted so a 10sl rstio exists
betwsen ssch rangej intansities from O to 1000 scale units can dbe resd
sccurately to three places, relative to tLe solution used in oltaining the
sero setting,

3inse the saxe degree of accuracy is obtuined over the entire range
of the instrument, no primary staniard 4s necessary $0 obtainm & *100¢
sstting, Consequamily the flaorescense intensity valuss gannot de spoken
of as pay cent fluorescence relative to & primary standard, tut are only
seals resdines relative to distilled water as a sere flnorescence standard,

The procedure used in obtaining & fluorescence intensity resiing is
o8 fallows, The photometer and the mercury lap are gomectsd to & power
outled and 2 period of 10 to 15 minutes is allowsd for the photometer snd
lap V0 wern up, A cuveite is then filled with the solution %0 be used
a8 the sero fluoressesnce standsrd snd the Lnstrument 48 set to giwe & gere
reading with thls selution, The vatie of 1011 between the four individual
sensitivity renges 18 obtained mnd the wnicnowm sample 48 then placed in
mmum;um.wvum. The precedure for cbtaine
ing the sere reading mast de exrried out befors essh group of fluaressent
swples 48 determined, Howewr, tlw 1011 ratic between semsitivity rances,
for a perticulsr sere standard, {5 quite constasd and enly regquires varifie
sstion spproximstaly every Lwe weels,

Ferther information, in regerd to W6 mechanisal prossdure te be
fallowed in ovbaining the sero setting and sdjusting the range ratics,



can be ettained by consulting the Photovolt Bulletin mmver 305 (£) on
ths model 501« elsctronis photometer,
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Glen A, Thommes

THESIS ABSTRACT

A fiuorometric method has been developed for the dstermination of
o-phthalic acid either alone or contaminsted with various other carboxylic
acids, The method involves the condensation of o-phthalisc acid with
resorcinol to form fluorescein, The condensation is effected through uss
of concentrated sulfuric scid and a resction temperature of 125°C,

A solution of the sodium salt of the fluorescein formed in this mamer,
Yields an intense green fluorescence on exsitation with ultra-violet light
snd the intsnsity of the fluorescence serves &s a quantitative measure of
the quantity of o-phthalic acid rescted.

Concentrations of o-phthalic scid ranging from 50 to 5000 mierogrms
per ml., can be determined in the presence of bensois, isophthalie snd
terephthalic scids with en expectsed maximum error of spproximately L, In
the presence of o -naphthoquinone a slightly larger error, spproximately
5% is to be expected, The time requirement of the method is spproximately
two hours, ‘ |

A Mct reading fluorometeor was assembled, employing a Photovolt
Electronic Photometsr model 501-M, for use in this work, The appendix of
the thesis, from which this sbstract is drawn, contains instructions and
disgrams desoribing the assembly of such an instrument,
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