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~ulphonephthaleine dyes have gradually become very important

neutralizing and p11 indicators. They were introduced into general

analytical practi~me, becam, indispensable in industrial cmontrol,

in food analysis and wrrently they are used in ~~mplexonometry

(ohelatome try). Processing of all these dyes as well as of basic

raw materials for their preparation resulted from original research

done by the Corporation for Chemical and Metaturgical Processing.

This article presents a summary of existing literature and of

obtained results.

Editors

Some sulphonephthalein~a represent important neutralizing

and p11—indicators. They are especially important for the pro-

cessing of pH—test papers and their importance is expected

to grow even further. This article will briefly deal with

technology and common properties of the most widely used suiphone—

phthaleiz~a since the data on this subject are relatively sporadic

and short while the literature on the analytical use as well as

on physical — chemical data of eulphophthaleir~s is extensive

and comprehensive. A special attention will be paid to our

experiences, since we have technologically researched suiphone—

phthaleine indicatèrs, introduced some new processing methods

and for a certain time carried out their experimental production.

At this time the most important sulphonphthaleine indicators are

produced in larger quantities and of good quality by “Lachema”

of Brno that obtained the results of our experiences. ~he promis-

ing production begins not only to satisfy our domestic consumption,
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but is also penetrating into foreign markets where to our expect-

ation we will meet with success.

The most important raw material for the processing of sulphone—

phthaleine indicators is presently an anhydride of o—sulphobenzoic

acid, first obtained by Paklberg and Barg while using acetyichioride

on o-aulphobenzoic acid in benzene medium. Although the present

literature describes a number of ways how to obtain the above

anhydride, it is our opinion that of the truly technical importance

are only those methods where the acid aznmonium — or acid alkaline

metal salt of o—sulphobenzoic acid is treated A suitable condensing

agents. ithe above acid salts are relatively easily available;

so f.e. the acid ammonium salt of a fairly high quantitative yield

18 obtained by breaking the ring of Pahlberg saccharin by means

of hydrochloric aoid2). The literature Off this subject describes

the condensation combination of acid potassium salt with thionyl—

chloride~~, with phosphorus pentaoxyde , with phosphorus penta—

chloride~~ . at 4000C5) 
and of acid aamonium salt with thionyl—

chloride 6) 7)j
4~ have found that these methods require a relatively long reaction

time and result in average yield (max. 65%) of o—sulphobenzoic

anhydride of average quality, which usually requires its further

purification by vacuum distillation. We have found, however,8)~9)

that the considerably higher yields can be obtained when treating

the acid ammonia salt of o—sulphobensoic acid with phosphorus tn—

chloride in the non—polar solvent medium, such as benzene, at higher

temperatures (60— 110 C). The respective reaction can be expressed
- 

JS./COOI~ /~ / CO\ /ON H 1
2 1 ) + PCI, 2 1 1 0 + 2 IWI + P— Cl I U)
\/‘

~so,oNJ-r, \“\so/
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by the equation (I), that corresponds to the ratio of raw materials

taken at highest yields of o—sulphobenzolc anh~4ride. The reaction

i. terminated in about 3 hours; then the non—soluble yellow phosphan—

ic polymer, the composition of which is not yet fully analyzed, is

sucked off and from the thickened filtrates then crystalizea

a relatively very pure (about 98,5%) o—sulphobenzoic anhydride

in the shape of large, colorless prisms , of 123—126°C melting

point, corrected at the theoretical yield of about 86%. Aparature

for this process is very simple, it consists of an enclosed

enamelled vessel with a mixer , provided with a thermometer combined

with reverse and stage cooler and with absorption equipment for

reactive HC1, and further consists of an enclosed nutch filter

and of a vacuum dryer.

O—eulphobenzoic anhydnide is a very reactive substance, that

combines with a great number of chemical individua. This feature

resembles an anhydnide of a phthalic acid. Its most important

ability is to condense with phenols into sulphonphthaleid’e (usually

in para—form), eeell.
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8ulphor~ hthalein~.

As follows from the above equation, sulphon.phthalei4~a

represent variously substituted anhydrized p, p’—dihydroxytriph.nyl—

carbinol—o’’—sulphonjc acid. The aulphonephthalein~s are especially

characterized by constitutional changes ~due to vario
’
~ta pH

’t~in aqueous

solutions. These changes are expressed by a different and very
intensive coloring, see III.

The above characteristics are generaUy used in volumetric

analysis (color indicator titration) and in pH—metry. $ulphon.-

phthalein’a can be obtained by different methods, as f.e. by conden-

sation of Pahlberg saccharin with phenols under the influence of

concentrated H2804 
10), though of the technical importance is pri-

marily the above condensation ofj~anhydride o—eulphobenzoic with

phenol. (II), that can be expressed by equations (IV ) and (V) with

electrons.

However here we deal only with an approximate interpretation

(I. d~~~ree~,- oJ1 • (+) 
- . -

I-10.~ ~~~~~~~ O11(+) 110 . 011• )“
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of a reaction, not yet experimentally supported.

In order to speed up the condensatIon,, it is neceo~ary to

bond the reaction water in some 8uitable manner . The most impor-

tant, almost universal method ia to directly use the next mol

of o—sulphobenzoio anhydride in accordance with the equation (II)

2 mola of anhydride + 2 mole of phenol 1 aol of aulphonephtba—

leine + 1 aol of aulphobenzoic acid (VI)

This method however ha~~ iiaadvantage that the one half of

expensive o—aulphobenzoic anhydride is wasted. Use of condensing

agents, such as ZnCI2, A1C13 is not recommended since that only

contaminates the sulphonephthalelrie with an undesirable and

almost unremovable kation. Por the preparation of chelatometric

Indicators this method is especially not suitable.

During the research of condensations of o—sulphobenzolc

anhydride with phenols we have found that for some eulphonephthaleirre

it is convenient to use the azeotropic method of condensation, f.e.

in the presence of xyiene.h 1 )
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• OH 011 01-1
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~X/\501/ x)< ~>~/ S0~OH ><x y>~ so,/\Xx

At the same time, considerable yields are being obtained ( theoretical—
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ly up to 70%, based on added anhydride), since water 8eparates

and reaction basically follows the equation (II). Beside this,

the azeotropic method of sulphonephthaleIne preparation has still

another advantage, namely that the resulting indicator separates

in crystalline form. It 1~ usually dispersed in the auxiliary

liquid medium and it is only necessary to suck it off, wash it, etc.

In this way it is possible to prepare phenoleulphonephthaleine,

o—cresoleu]phonephthaleine and pyrogallolaulphonephthaleine. For

some sulphonephthaleines, as f.e. for thymolaulphonephthaleine this

azeotropic method of preparation is not suitable since the reaction

results in predominantly ueelasa resinuous products.

It can be added that,almost never, the mentioned reactions of

o—sulphobenzoio anhydride with phenols are of quantitative character

since several secondary reactions are taking place simultaneously.

Thus used phenol can be etherified into a corresponding phenol—

ether or can be esterified into sulphobenzoic ester; likely Is also

analogous aynthe8is of oxyanthraquinones, see (VII).

Another possible result is undesirable condensation into ortho—

—form towards both hydrogroups. And finally , complex resinous

products may result.

~quipment for preparation of eulphonephthaleine dyes is rela—

tively simple. The mentioned condensations take place in an enamelled

enclosed vessel provided with reverse cooler, or with the extension

for azeotropic condensation while using a powerful mixer, with the

H 
_ _ _ _ _ _ _ _  
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best results in combination with baffles, since the condensation

melt is usually very thick. It is necessary to maintain the em-

pirically found optimal temperature (100—140°C) with the accuracy

of one degree, otherwise~will result lesser yields and lesser

quality.’ The separation of prepared indicator is determined by

its character; in the case of azeotropic condensation the reactive

compound has to be merely sucked off, the dye cake washed and distill-

ed with water vapour. The thick melt has to be then adequately

diluted and the dye triturated with suitable solvent. Phe water—

soluble sulphonephthaleiz~ 
( I.e. the chiorphenol and brompheno].

red) have to be separated by suitable solvents from the diluted

melt that is treated to predetermined pH.

Relatively uncomplicated i8 the preparation of halogenated

sulphonephthalei s by direct halogenation. Halogen is known to

have a relatively strong auxochromous effect on sulphonephthaleir~
and that is why these halogenderivates are widely used as indicators.

If a direct halogenatlon is possible, the resulting su]phonephtha—

leine then dissolves or disperses in a suitable liquid medium ,

whereupon it is directly effected by a respective halogen. As

the best liquid medium proved to be glacial acetic acid; with other

liquids (such as water, chloroform, carbontetrachioride) less sa-tis—

factory results were obtained. It is interesting that in the case

of the above mentioned direct halogenation a certain additive compound

is temporarily formed that decomposes into a desired halogen sulphone—

phthalelne and respective hydrogen halide only(only) when the temper—

ature is raised.
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Following is a brief description of the most important
one-

phtha].e ne indicators. Their respective melting points that are

usually high and not very distinct are not stated here since we

have not finished investigation~whethez they could be taken as

characteristic constants.
HO
\ /

OH

Phenolsuiphonephthaleine ~ c( 
-

(phenol red) -

is the simplest and the oldest sulphonephthaleine indicator, die-.

covered by Sohonh2). It forms short red needles with alight

metallic lus.trejof lighter or darker shade, according to their size.

In water they dissolve with great difficulty , alcohol is better

for thi8 purpose. They do not dissolve in non—polar solvents.

Their solutions in alkali are of intensive red color. It is easily

halogenated into tetrahalogen derivatea. Color transition is between

pH 6,8 (yellow ) and pH 8,4 (red). Phenol red is prepared practically

by direct condensation of o—aulphobenzoic anhydride with phenol;

withl3) or without addition of condeneig agente
l4)

. Yields at

the same time do not exceed 50%, based on anhydride added into

the reaction vessels. On the other hand we have observed hl ) that for

the preparation of phenol red ia-very auitable~’the azeotropic con-

densation. Yields reach theoretically 70%, based on added anhydride

and at the same time the indicatortresults into easily workable

suspension in xylene. Phenol red represents a very general neutra—

lising and pH ).i(_indicator and it also serves as a basic raw material

for other indicators, such as bromphenol blue and tetrachiorphenol—

eulphonephthaleine.

—9-
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O—chlorphenolaulphonephthaleine

( chiorphenol red ) \so,
This de8irab].e indicator that could be prepared only with

great difficulty was first described by Cohen 16)~ Crysta]lization

of this substance is extraordinarrly difficult (still beat from

glacial acetic acid) and it is not easy to eliminate resinous

impurities. Due to this the products are of varying composition

and (of different)quality . In the past it used to be the most

expensive eulphonephthaleine indicator — 1kg was worth over 30.000 K~
’s.

By suitable modification of conditions in the case of condensation

of o—sulphobenzoic anhydride with pure o—chlorphenol and by isola-

tion of the resulting preparation we have sucegded in considerably

higher yield (theoretically up to 70%) and in constant quality

product.16) Since the chiorphenol red is easily 8oluble we can

separate it from the diluted melt modified on pH 4 by means of
a

n—butanol. Our o—chlorphenol red isA sodium salt in the form of

pseudocrystalline, a fiery orange powder very easily soluble in

water and alcohol and insoluble in non—polar solvents. Its aqueous

solutions are distinguished by the brilliancy and intensity of their

color transitions: pH 4,8(yellow) up to pH 6,75 (red_purple )h7).

0—chiorphenol red is used predomi~nantly for the preparation of

lactophenol indicator test papers for quality testing of milk and

other food products and also for develop~ ing of paper chromatogram s
4 irn identif icat ion of organic acids. O—bromphenolsulphonephthalei4~

(bromphenol red) character resembles the character of the former

indicator. It is prepared in a quite similar way using o—bromphenol.

• It Is an orange powder , easily watereoluble with color changes

- - —----5,-- -- —,•-—- _ ____~~J~~5__ - •_ -5 --, ~~~- ‘ ~~--~- — - ~~~~~~~~~~~~~~~~~~~~ — --~~~ - ~~— -  — —--— —-~--—- - - - 5  -~- - -•~~
- - - ~~~~~~~~~~~~~~~~~~~~~ 

. -
~ 

- - -



~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
-
~~~

of pH 5, 2 (yellow) up to pH 6,8 (red—purple).

Tetrachlorpheno].sulpbone phthaleIne l8) .

This indicator has been little described until now. We

have obtained it easily and in satisfactory quantity by direct

chlorination of phenolsu].phonepbthaleine suspension in glacial

acetic acid at the laboratory temperature; chlorination in water

Cl Cl 
~

• 

C

• 

• so,”

or chloroform does not bring adequate results. Following the

action of theoretical amount of chlorine, orange—yellow lustrous

needles will crystallize out with one molecule o1
’acetlc acid.

Prom this preparation acetic acid is eliminated only by drying

in a vacuum, while it changes into yellow powder. Tetrachlor—

phenolsulphonephthaleine is slightly soluble in water, more soluble

in alcohol; its color transitions are between pH 3,0 (yellow )

and pH 4,6 (blue—purple). In our opinion this is a neutralizing

and pH—indicator of a good applicability. We expect that

the tetrachlorphenoleulphonephthaleine production will be ~initiated

in a foreseeable time .

Tetrabromphenoleulphonephthaleine

(bromphenol blue)

forms slightly yellowish or pinkish needles of a low solubility

- 
S



in water, better in alcohol. It is easily prepared by direct

bromiriation of phenolaulphonephthaleine .in glacial acetic acid,

Br - 
- 

Br OH110\ I
Br-~~~~~

. . 1” /1_B r

when an additive broahydrate is formed temporarily. Color changes

are between pH 3,0 (yellow) and pH 3,6 (blue). Bromphenol blue

IS a commonA añd pH indicator that is lately often used as a developer

in paper chromatography of mixture of organic acids.

O-creeolsulphone phthalein

(o—creso]. red)

forms short red—brown needles difficult to dissolve in water,

easier in alcohol 14)• It has a slight metallic lustre and it

is of darke~ coloring than phenol red. It is easily prepared by

azeotropic condensation of o—creeol with o—sulphobenzoic anhydride

in xylene medium at theoretical yield of 65% (based on anhydride)h 1 ).

HO\ 
• 

/
011

CH 3—t\
”1 (~~L C H ,

•n/ 
\~~

-

• -

- -
, 

~~“so,’ - 

-

When directly melting both cowponents,the yields are lower and

the hardened melt is difficult to remove from the reactor. 0—crc—

aol red is a very common neutralizing and pH—indicator, whose upper

-1~~-
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Color transition is between 7,2 p11 (yellow) and pH 8,8 (carmine).

It also aervee~a basic raw material for the broacresol purple

preparation.

Di brom—o—c rca ol8ulphone phthaleine

(bromcresol purpur)

is easily prepared by direct bromination of o—cresol red in

glacial acetic acid medium, during which an additive bromhydrate

is temporarily formed. Broacresol purpur forms pinkish needles

-

~~~ 
HO\ ?r  

- 

OR
- •

~ 
C11~_.t~

”
~ ~~,J—cH,

- 
-

•
•

c ) o  
-•

- 
- -

• 
- 

- 

“so( - -

relatively well soluble in water (excessive washing in water in

the course of its preparation considerably lowers its yields), end

still better soluble in alcohol. Color changes are between p1 5,2

(yellow) and pH 6,8 (purpur)t It is a common neutralizing and

pH—indicator.

M—cresoleulphonephthaleine

(m—oreaol purpur)

can always be obtained only in low yields by direct melting of

o—aulphobenzoio anhydride with m—creeol 19), For its isolation

it is recommended to carefully maccrate the melt with water and

then to filter the separated indicator 202 ,

H -

if 
_ _ _  
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• HO\ - 
~~OH

• - H,C” \  
~ 
/ ~cH.

: .~~. -~~~~~) -  •

In this case condensation is predominantly into ortho—form towards

both hydroxygroups, so that not even the azeotropic method can be

applied here well. It could be said that any substantial increase 
- 

-

in yields of m—cresol purpur still remains to be an open problem.

1—cresol forms bronze prisms, little soluble in water, better in

alcohol. its color changes are on one hand between pH 1 ,2 (red)

and pH 2,8 (yellow) and on the other between pH 7,4 (yellow) and

9,0 (purpur). M—creeol purpur is a neutralizing and p11—indicator,

mainly however a basic raw material for preparation J~er bromcresol

green.

Te trabrom—m—cresolsulphonephthaleine

(bromcresol green)

could be prepared in satisfactory yield by direct bromination

of m—cresol purpur in glacial acetic acid medium ~9) , 20), during
which again, an additive bromhydrate is temporarily formed.

Br

- 

- - H O’ “ 0/~~<C1I,.

~~~~~~~~~~~~~~

Broec resol green is in a form of light yellowish needles , not

very soluble in water, better in alcohol. Color trend —

— I”- -
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tion is between pH 3,8 (yellow) and pH 5,4 (blue). It is a common

neutra].ising and p11—indicator, used mainly in organic analysis.

Thyaolsulphonephthaleine

( thymo]. blue )

is obtained by direc t thymol melting of dichioride or anhydride

of o—sul phobenzoic acid wi th thymol2 l ) . This indicator is rather

sensitive to different chemical and physical influences.

- 
- 

H,C CR, H,C CH, -

CII CH OH‘
~ 

- -

- 
- 

H C” ” Cs” CR, - 

-

(
A\

1
/ \

b

In order to reach satisfactory yields, it is necessary to exac tly

maintain the empirically determined optimal conditiona.22)

Azeotropic condensation cannot be~ ierö— well applied since the indi-

cator during this method of preparation transforms into resinous

form. Thymol blue forms beautiful green short needles of metallic

lust~~, difficult to dissolve in water, better in alcohol. The

lower color transition lies between pH 1 ,2 (red) and 2,8) (yellow),

the upper between pH 8,0 (yellow) and 9,6 (blue). Thyaolsulphone—

phthaleine is a popular neutralietng and p11—indicator, since

a transition from yellow to blue can be noticed very easily.

Beside that it is a basic raw material for the preparation of

bromthymol blue. ox a similar charac ter i.e also isometric oarvaorol—

sulplione phthaleine.

~— 1 5 ~ — 
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Dibromthymolsulpkionephthaleine

( broa~h~a~ l bl~ej -

is p~~pared ü~diiy aria with aatisfaotor~t yield by direct bromi—

nation of thymolsulphonephthaleine in glacial acetic acid2~~ ,

during which an unstable additive broshydrate is temporarily

formed. -

• - H O  CU , H,C CR, —
• \~ • \ /

CR CR - -

- • • I /

• Br- i~~
’
) (/1_Br

- H,O~~ ~~~~~ “CII, - - -

•

Bromthyr*ol blue is in form of slightly purplish needles of low

water solubili~.y. In alcohol its solubility is better. Color

chances occur between pii6,O, (yellow) and pH 7,6 (blue). Broathymol

blue is a widely used neutraliaing and pa—indicator, since the

easily noticable transition is at pH 7. It is also used as an

indicator of water purity in aquariums. H

Pyrocatecholsulphonephthaleine

(pyrocatechol violet)

wa. first menti oned by Moir24) and Wood 2
~~ . We have succeded for

the first time in preparation of this compound in pure crystallic

f orm

• HO\ 
• 

• 

/011

HO—C (/1_oh
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We have observed that in aqueous solutions with different pH it

forms with some katione characteristically colored compiexes8).

The ~esearch Fellows of Charles University to whom we have passed
the prepared pyrocatecholsulpkionephthaleinsa for further study

have found that this sulpho~~~ ialeine has a character of a typically

chelatometric indicator and that it represents 4Long_sought_for

coaplexonometric Indicator for acid medium. Based on this, the

elaborated methods for determining of vismut, thorium and for
establishing factors of normal solutions of complexona 26),27)~jii

remain classical. It was further observed that- with the help of

~Yrocatechinsul~honePhthalein4it is also posa1~ble to complexono—

metrically determine Mg, Ca, Zn, Ni, Co, Mn, Cn.... . Further

research is under way to determine some anions. It can be said

that, for the time being, pyrocatechol violet is the most uni~versal
coniplexonometric indicator. At the same time it is a neutralising

indicator, whose lower transition is at about pH 1 (ligh~ red—yellow),

the upper between pH 6,5 (yellow) and pH 8,5 (violet). Its purple

colored alkaline solutions become brown after awhile. Pyrocatecho].

violet is best prepared by careful condensation melting of a o—

—sulphobenzoic anhydride with pyrocatechol while stirring and by

separation of a resulting reaction melt with glacial acetic acid29).

It is necessary to exactly maintain the empirically found optimal

conditions, since PYiocatecho]/violet is sensi~tve to diffe~.nt

physical and chemical effects when it easily transforms into the

so called pyrocatechol green (see later). Pyrocatecholsuiphone—

pb-thal.ine forms bronze prisms of a good eo~ubility In water and

- - 
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in aqueous alcohol but of a diffic~dt solubility in cold aoe~ic

acid and in absolute alcohol. £hey are non—soluble in non—polar

solvents. Prom ~he solution it crys i.alizea with cz-ysiallicaly

bound eo.~vent, that it maitaine persistently. As a result of

a prolonged warming of preparation containing acetic acid to

~he temperature of 115~C, best azeotropically in xylene, the so

called pyrocatechol green is obtained by a simultaneous separation

of water.

Pyrocatechol green~~ - -

is a hydro8copic, microcrystal].ic black powder of a slightly purple

metallic luster that is very well soluble in water, alcohol and

in glacial acetic acid; it is however non—soluble in non—polar

solvents. Prom solutions it crysta]~izes only with extraordinary

difficulty. Its slightly acidic or neutral aqueous solutions

are mostly of brown—yellow coloring,~
S
~ lkaline solutions are intensi-

vely green. It does not form co]~or com pleAes with metals. Applica-

tion of pyrocateohol green as a neutralizing Indicator is still

in the experimental stage . Constitution of pyrocatechol green

is not yet exactly solved ; we assume however, that monoacetylde—

rivative of pyrocatechol green is involved here. We have further

prepared some - other pyrocatechol greens, whose composition is

not known to us presently.

Pyrogallolsu]. phone phthalein.

was first obtained by Urndorf and Fuche30~. We have succeeded in

—1?-

- 
- -- -



simplifying its preparation and simultaneously in substantial
0r ii)

raise irn its yields by means of azeotropic condensation

011 011 -

(Y~~b

Pyrogallolsulphonephthaleine crystallizes with one molecule of

water in the form of reddish brown prisms of light metallic luat~~.

Water—free preparation obtained by drying at 200~C or azeotropically

in xylene is a brown powder. Pyrogalloleulphonephthaleine is of

low aolubil1t~ in common solvents. In dilluted aqueous solutions

at different pH It forms wi th numerous kationa characteristically

colored ( purple to red) complexes and It will be thus possible
3 1)

to use It as a suitable chelatometric indicator • It can be

used also as a neutralizing indicator since its alkalic solutions

are of violet—red color, while the neutral or the slightly acidic

ones are of yellow—orange color. Detailed research of the above

possibilities of pyrogallolsulphonephthaleine application Is far

from being concluded.

Dibrompyroga llolaulphonephthaleine

is a product of a direct bromination of pyrogallolau].phonephthaleine

in ethanol medium . It forms deep green metallically lustrous

prisms of low solubility in water, better in alcohol.

• H0\ ?H 
~ 

OH OH

- • 
, Br~~~~

’
J

” ~~~~)~~Br
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aul phone phthaleine
We have found that dibrompyrogallol~can be used also as a neutra—

iihng indicator (with some kations it forms characteriatica]Ly

blue to red colored complexes). £he dil,Zuted alkalic solutions 
~ 1

of dibrompyrogallolaulphone ph thaleine are purple and the neu~.~al

or the slightly acidic ones are orange . De tailed research of cha—

racter of this sulph onephthaleine indicator is no~ concluded and

i t  is expected to bring many new points of interest 3 1)
• So , f .e .

uranium, when combined wi th this indicator in slightly acidic

medium , forms an intensively purple complex that is titratable

by a complexon in to a well noticable color transition. ~tesorcin—

sulphonephthaleine and phloroglucinsulphonephthaleine are of only

a theorethical interest since their color changes (f.e. yellow—

—orange) are less outstanding. lteaearch of other aulphonephtha—

lein~ such as oxyhydrochinosulpkionephthaleines, xylenosulPhophtha—

leinea and naf~oeulphonephthaleines is still under way

Evalua4on of sulphonephthaleine indicators

Already simple testy , such as determination of ashes, of
Sc i.e ~c,4e t i_  ~‘1

moistur e and of insoluble residue in alcohol pre8ent
~

a value of

defined marketed sulphonephthaleine indicators. From the sulphur

content, determined f.e. by well known explosion method with

we can determine the percentual content of su].phonephtha].eine.

Content of halogen, me;oxyle and so on, determined by some known

me i,hod can serve as a i.elatively exact criterion for evaL a~Ion

of .ulphonephthaleine.

xhe most authori tative cri teri on of quality and purity of

• 
.1L)
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au].phonephthaleine indicators 18 a visual, apectroacopic and colon -.

metric definition of their color transition and coloring intensity

at vari ous pH , thus in buffer solutions , in comparison wi th ~he

chosen type. For the types we use especially the pure, several

~imee crystallized sulphoneph~halein~ whose elementary analysis

is in ~he agreement with the theory. Such preparations can be

considered as chemical individua. A satisfactory sulphonephthaleine

indicator ahould no~ have greater deviationsjin its color transition

~han the hundredth order of pH, similarly intensity of color and

its eol~~,ione should not noticably d i f fer  f~ om ~he defined hype .

In the conclusion i t  remains to draw attention of those interea—

ted in sulphonephth.eleini indicators , until now ve~i-y

difficult ~o ob~ain, to the fac t. that, due to the domestic produc~ion

~hey begin to appear ~n ~u~f:cient quan~i~y and in excellent purity

* at low prices on domestic  clart:et.  thi s gives oppor tun i t y to the

chemical workers in all branches of industry ~.o apply many modern

exact analy~~Ical me thods.

ft

R•seatch of eulphonephtIialelrf’Indicators was conduc~ed by

Zd. Vodak and Dr. ing. Otaka~ Leminger in Corporation for Chemical

and Meta]3urgica]. Processing, Uet~ nad Labeni. uf gLea~ help was

also Dr. Jaroslav Scbnel dc . .  During firs t expe L imen tal produc ‘ion

were present comrades P. Prokop, P. ~indl.r, V. Dob~y
’. Per start—

—up of prod~c~ion of eulphoneph~haleines on la~ger scale accu.ding

to~~ew methods should be credited Ing. Bed~ich

L~bl from MCHP. £his production is in the process in “Lachema”
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in Brno under the leadership of a collec tive of Comrades headed
by Dr. Vizdala, Dr. Pl~tenI~k and Zàrybnic1c~.
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