
Field Project 

INDICATORS 
First year, Department of Chemistry 

By 

23521100001 ADITYA AJ 

23521100002 AJNA SAKEENSHA 

23521100003 AMRITHA MK 

23521100004 ANJALI SUNNY 

23521100005 ANJALI SURESH S 

23521100006 ANJITHA AS 
23521100007 APARNA HARI G 

23521100008 ARCHA P R 

23521100009 ARYA RS 

23521100010 ASHMITHA DG 

ALL SAIPRIS COLGE 

ALL SAINTS' COLLEGE 

UNIVERSITY OF KERALA, THIRUVANANTHAPURAM 

2021-2022 

Su 
T CHEMI s AR TME 

THIRUVANANTHAPURAM 

Sandeay 

Teacher in charge Head of the Department 

cCLLEG LL SAIN 
COLLEGE 



(oo 

INDICATORS 

S 



ERTIFICATE 
Ihis is to cetiky that 4his padjeck vepost ktleed " 

INDICATORS 
Subnitted by Aditya. AJ, Ajna. Sakeensha , Amvitha. Mk, 
Angali Sumu, Aniali Suxesh 5, Anjitha. A9, Apaona. Hax , 
Axdha. fR, Aya RS and Astmetha. DC1 s a bonalide vuov of 

he. pxejece work cariecd out by, them under my supesvision 

and quicanct. 

Thiruvananthaputvam 

30-03-2022 
Sma n 

Dx-Sunita Kurur 

Supevising kacher 

Heal oDepadrvend 

Depao brmerdt of Chemista 
All Sairts College 

hiswananthapudarm 



ACKNOWLEDGEMENT 
We. expoeses ou hea»tfelt qsattitude. and ndebrciness to 

d 
nocl Alemiqhty to his bleesings, wèthout: which -lhe sucessful 
Conplebion of this pooject woulel not hawe. been possible. 

The. Success anck tinal occttome cf-lhe. povject- xequised a 

fot of guiclance. anc{ asistance anc{ we. ave. extemely tobtunate 
have. hac this -tinoughcut he. toose. of he. povjet. With Proieet. lith 
depth of sinceity ue offer our paojeet quicle., Da: Sunita kurur, 

Heacl of. Depabtment of Chemisty , Al Sanls' College 

Thiuvan antha.pusam Ouy unvesezvec qrattitude. foo qhois whole 
hecotec suppoxt and entousagement hle. wede also like. to thank| 

Our Binipal Do. Keshmi R frasael for pouvidinq, tis the oprextunuty| 
to stage. eus skils 

Last but not he. least, we. owe. eu Sànce>e. qoattitucle to 

Ou fiends, family anel well w�shexs foy thets naoral Suppevt. 

Adilya. A J Ajna. Sakeensha Amoitha. MK Aniali Scunny. 
Anjali SueshS Anictha. As Apaxna. Hlasi G Aacha PR 

Ashrnitha DG 



CONTENTS 

age S-Na TOPIC 

Osjecdive 
2 

itus a3 an ivdicakoy 

eetat en rlizakoe 
nien as a eaBTN 

20 Ad-Base Indicakers 
Pedo irnaiezs 2 

to.eraliacieornic. ndicoloas 
opesties af meoi ion indicakor 

12 Adsorpbion Indizaans 

A 1 13 Reresences 



BTECTIVE-

o TUDY E 
CHARACTERISTICS E tays,t 

IFFERENT yPES 

NDICATORS 



HEORYy 

Chemic al 7ndicator, any substance that give a 

Vcble sign, Nsually by a colous charnge o the pasente 

0R absene 2 thersheld Concenraton a chemital 

Speces Stuch as Atn au on an alkali in a sohutort. 
28 

*The colaur an indkata altna when kh aticy 

Ahe ozicb'sing, atnmngth of Ahe solution, ca the tmartonivon 

the certan chanial specits , nahes a btal ang 

Valus 

Indiiators 2 therepu clanifud as add bae ,0nclkien-aeduzton 

02 Apcife- substane inclkatozs, evay inchaton in tach tlas 

having achinactes t tnansitn. aare 

TyPES OF INDICATOR 

Netral Tndcators 

A naknal 

o deemn the pH of anethen xubslance 
indicxtos & a nakzl aulrtane thal can le uead 

for etaople : kuamasie, bebroot, oníon , ed abbage et . 

2) Symthetk Tnditators 

A pthrta indizor h a man made cherical sulslora 

wnd t deeine pH 

Fo enampu : phunolphale'n , melhyl onange, ltmus, et 
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WHAT IS pH 2 

pH 15 a measue o the hydbcgen ton aciivity , in 

aqpuuous Soluttbn 

Artic euton have pH<T, pH valuns louen than O 

are possibla 

basi Aolutors havepH>7, pH valuus qreetea Ahan i4+ 

nc. postble. 

-r 

0 1 2 3 4 5 6 7 89 10 11 12 13 14 

acidic neutral alkaline 

Beettn 
Cherries 

Cury Moweder 

ta Juire 

Pearh sk 

Tanato 

Turnip Skin 



Volumetvic Amalysis Tl inelaes dtewenning he 
qundrtes of a sustante puwnt n a göem Aoluuborn 

to anct quantitatinly uth a »bubo o ancthero 

ubstanuw kneuwn doncrmation. 

Ttration: Titratm i a þous th whrh a feud 
Ve luue o Aoton tahen in a Amial flak, another 
oluation of knn Lorantraion adhd b tt utkh 

Ahe tlp fa bunete to Aring about a dejenite 

Lactm Amepleton by uactr coith ktle zad 

Aeidhy of a ase: Ti is thu Tumbe f OH m 

proskeucee in agueeus ouuton. 

Basieiky of an acd: Pl a he rumbe. 4 mpla 
Ceab H+ tôn þeuent n an autd. 
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NATURAL 
INDICATORS 
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CpeaiwMent No :1 
Tibmus As An Tndicaton 

Meide Re uinae 
ue ana Ao tmus papes, lemon 

Jue 
ano oashing soda Solution 

oceduna 
ate oth lamon juice 

oplaste cup 

.Put a op he above solution 

dip el the Aalimus Pape 
On 

3. Kapeat sama 

lue GAmus Pape 

4Peom 

oth h 

acivity wth tu 

soda solukion. 
as n 

Reust 
Slest Soluioneion raaEect on blu 

itms pape 0 
Tet Solution 0w pape eence 

kamen iuice oloualaxs Aidic in 
nate 

blue Clouless 2. lashna 

Solkion 
Soda baaic in 



heeoe, 10 4he solution 

acicdic e blue ilmu pape uns 0d 

he selution is bazic o alka lina, 

blue Litmus pape Auns blue. 

Lemon wate 

Waing 3da 
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Expeaiment No:2 
luAmexic âs dn Indicator 

Made ials Keqciaed: 
lumezic, alemon, a Cwhite papez , deteaqe6t 

Powde 
a glass of coates. 

Iocedauie 
Make tumeric paste bq adding fecs daops of 
water 

2 o apply this tumevic paste on the white 
pape 

3 Docu apply dhops of lemon 1uice on the papel. 
4. Oocu apply duops of deteagént Solutioo on the 

pape 

Resalt 
hhen duops ef lemon 1uice oplted on the teames 

popei- no colocu change is obseaved 
2 ihene daops of dete2gent solation ie applied ba on 

the taumevic papen - yellow to iedcolou change is 

obseved 

heefone, he active ingaedierot preseot in tcumeric is 
Coucumio a9 an acld - base indicator that is yelloco 
in acidic and ne uts al Soledions and ot ange o 
eddish baocon in basic 9olatioms 



1 When daops of lemon 1uice is applied on the 

tumeaic papes no coloua change is obaeaved. 

When daops of dete agent solation is applied on 

the tumeaic papea - ed colow change is obeexved. 



peximent No:3 

biscus As An ndicctbr 
Materials Requised : 

Hibisns detaqent, a lemon, a. white. papex, suga 

6olubion 
ouduse 

Rub the. hibiscus on a papex 2- Now apply, doops of lemon juice on the paper. Now aPple, doops of dekagent selution on the pape 4. Now apply. doops of Sugas solubion on the paper. 
Result 

1.Scap wates 
lbes cus paper changes to blue. 1t è a base. 

2. Lernon juia 

Hibiseus indcato changes to pink. Tt is an aid 3. Sugad 

No colour change in hibiscus papes. E i neukyal. 
Jhesthoe, i the solubion is atidic ,the. colous changes to nk I the solubion is bastc oy alkaline. fhe. colowr Changes to blue. 

L 



Lemon ju 

Hibiscus 
indicato 
Changes to 
pink 

Soap water 

Hibiscus 
Papea changes 
tD blue 
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EpERImENT No:4 
Beetsoot As An IndicatoT 

Matenials Requised 
beetsoot ,Water , beaka, Aemon juice , washing 

Powde solution. 

Poocedue: 
I1ake su fficient wate in a beakea and boil it 

to obtain the exbact. 

2) Add beetsoot exsact to lemon suce 

3) Add beetroot extsact owashing powdea solub9 

Kesult 

)When dvops ot lemon juice ase added on the 

beetroot exlsact - lighter bsown Colous s 

O bsenved 

2) When dsops Of dekergent 5olulton ane add ed he 

beetsoot exsact - bluísh ved to bluish violet is 

obsenved. 

henefose, the active ingnedient pvesent în beebsoot 

IS Betanin as an acid 8ase indicatoz that is briq ht 

blu ish Ted in acidic solutions and yellow brown 

Colous n basic 60lutions. 
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LEMON JUICE 

CACID) 
BEETROOT 

EXTRACT 
(INDICATOR) 

When dsops of lemon. suice ae added on he beebsoot 

exact lig hben brown Colouz s obseved . 



WASHING poWbER 
SoWTION BEETROOT 

EXTRACT (BA SE) 

(INDICAT0 

WASHIK powoER 
SOLUTIOrJ 

(BAsE) 

When dsops of dekengent Solution aae added on the 

beebt oot ex bact - bluish ded to bluish violet is 

o bseaved. 



LXPE RIMENT No-5 

ONION As N 
NDICATOR 

Matials Rquinnd 
An onion waki, bakeu,a lmon, lashing sodaa 

PaoceduL 

1ake am onion md cut i ino small picc 

a Bil as0 ml of nau in a beahu amd add 
Ouon pieces ino itamd boil asain 

3.Exuack was coold andud 

4 Pous caual amoamk o oniom extach into hwo 

tiamspam alaw D 

5 Add Lurnon uuice ino me glam amd add 

washing soda inw dru odhee glam 



Rult 

1.When &umon uie in addd in o sh enion 
extac, dhu coleuu she cxhac chamgu 
palk Atd 

. When waing &da soluion is addd in e 

h onion exbacl, dhe colou dhe eauat 
chamges lo quuun 

AhunkL, dhe achue ingnudient puent in onion 
4 Anoouanins as am acid-bae indicaou 
ha is pal std in acidie soeions amd auun 

fn hasic Scuhens. 



hen washinq. soda soluion is adeled into the onion extratt, 
the. colour õF the extract changes to gpeen. 

When mon juic. is added into the onion extractthe. colou Of the exlrau hanges to pale red. 
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heomy of litnation 

Ttimetic analysis is the quarti tative chemical 
analysis which 1s cauied oat to dete mine the volume 
of a standaad Solcetion which is icquied to aeact 
quantit ativelq coith a meascued volame of anothe 
Solution of nknoon concenotaation. A Solution et 
accuaately knocon concenta ation is aefeued to as a 
Stand aad solution he 2eagent of knocon 
Concentaation is called a titaänt and the substance being titaaBed i9 calle o titaate 

Duing titation a standaad Solation is added to an ioknocwn 5olution he completion of titaation)| is detected by Some physical change paoduced by the standaad Soltion itsef like the pink colo 
foamed by KMnO 01 uscially by the 'addition of 
an indicoto like methgl o1anqe, phenolphthalein etc. Immeaiatelu akea tie completion of aeaction 
he indicakor coifl give a cleai colo change in 
the liguid being hated he poirt ad cohic this 
Colou change ocuus i6 knoan as the enol point of 
titadion 



SYNTHETIC 
INDICATORS 



MCID-bASE 

NDICATORS 
T. n aucl base. tirations , solubions of aids ase litrakec? 
against Standavc alkali solutions o via vexsa. 

Hucl base. indicators axe. Suhstancus showcng colouY change auoY durng, to hydwgen ion conuntration of he soluh on. 
A Suitable. inclicatoo for an aicd base. itralion is the On which shous a dislinct colou change at a ph close to the end point of itsabion 

*Jhe. fixs wehl thwy ofaucd base indlitatoxs wa Cwas Popos ecl by W.stualed based upen the concept that the in clitatoxs ave vey weak ovganic acicls or bosu 
* lonsidex a weak oxganic aid tndicalor wth the genexal osmuda HIn. 

H n 
Ccleuy A Colour 

Tha. eauilibriom conutant- , kin = ["][o]/[HIn] Kin hu. indirator tonstant. 



*FHhe 3olubion i aiclie. , with enuas Ht ions , in oxde 
o kep Hhe. value. ofE kn a conslant, the. vaio ([HIn 
twill. bewome. Aow. 

* Otheswise. in Presence. of exss Ht ions the. equilibivm wu 
Shft towaxds left and the inditator will show Poe dorminantly 
the. acicd coloux A 

*Cn the olhex hane it the. soluion s alkaline , with exces 
OH tons, the. Ht ions in soleution will be continuouly gemoved 
DOH to fom watey. 5o the eqii brivm well Shafe tound 
tghe anc hexe. vill be a hahey conuntsabon oF Ir tons As a result he indicatr mainly shous the basi tolocr 
B in solukion. 



D. HENOLPHTHALEIN As 

An TNDICATOR 

henol phthalein s a coloualess weak o7qanic acid which 

Can be sepoes en ttd as Hph. 1t dissolves in wates and 

pastiallydissociates to give pink colouaed. anions ph. 

he equilibium can be depsexnked. by 

HPh H+ ph 
Colouglet5s pink 

Ln acidic solutions the Hions poedent in excess will 

Suppress the dissodiatiom of phenol phthalein by shifti 
the eaui libaium towadds the left So the acidic 

Solution Temains colousless. On adding an alkali lo 

this solution, the H ions qeb Temoved by OH ions. 

As a 7ault he equilibaium wil shift owards diqht 
As a 

enena ting mose ph ions and solut ion become pinkK 

in colou. Thus phenolphtha.leio indicatva appeas as 

Coloualess n acidic 5olutionn and pink Colouded in 

alkaline Solution above pH3. 

EVen noug h phenol p h thalein is a so Sultable indicatoo 

in 5Hong aud st7ong, base tiations, it is not 

like ammonium 
in 5ho9 

Poeferned when the base is weak like ammonium 

hy ds oxide. 
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METHYL RANGE 
As NDICATOR 

MA ange is a weal bae ano 

plaent Ln - OH 

ssowes Oate anol ndago 

issocietion a Small ectent. Th O 

classociation o MeOr can be ADsPAasente a 

In-OH-In* + OH 

Colualess Yellos Redl 

wdecull is undis sociatod ba 

uwnile ha Lt i on colo yellos 

ha o colou 

%han ma OAange a J an IS 

CamDine aidic solion. h OH ons 

HTions in solut ion toow ate 



2. 

Ac a Adt h equslibium ill shit 

tooaals ait giving a onantaation 

T Je solution becomes Aso 
Ona 

aalsli 
he lissociation 

alkali He OH ions Suppks 

woak base by the 

ContAOn aWa anol ha quilibuum on 

will sh4oasd tSo ha solution 
alkaline madium be.tomea yellous in colous. 

*Ma- is no aSetable inalicator Olanae 

weak aaid ke acatie aaid 

aAainst a stiona ase ike Na OH. 
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Dome Commooy ued indicatons, thuis ph aowas 
amd colou in acidi? ann alkaling mudium am 

Amniged in dhe lloraiog &nu kable 

Colocu in Colou in 
acidic 

6olukon 
alkaline 
Souion 

ndcator pH Aange 

Chesol sed (acid) 31 Rad Yello 
hmel blue (aid) 
Bomophenol bue 
Hethul Oaarge 

2--8 Rid Yllae 

Puple 
YAl 

31-46 Yellbr 
Rud 
Rad 
Yell 

3-1-4.5 

etngLaud 
bAomatnuma blue60-16 
Phenol ied 
Lsod (hasc) 
hnal bluz (Lase) 3:L4 
Pamalpthalein 
humalhdalein 
Alizaain yella 

42-6-3 Ylls 
Buc 
Rad 6.4-82 Ylw 

Yell 
Yellow 

T-0-9 Rea 
Bluc 

-0-9 douls 

Cchcuales 
| Yellos 

Bluc 
Llac 

4-3-o.5 

lo 12. 
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EDOX INDICATORS 
Tidoadions involvng oxidi sing and veclucing aqends CTe knoon as {iddadionS. J 
A decdox îndhcaloo îs a subshane wnich enouos cheoeni colouas in gxidiaed and decluCed 

IntneIn,d 
ie oiclaHion ond ecducdion should be veve Sible Ata potendial E,1be 7onio gHhe conternraHiono Ohe oxiclized and recduçecloms isqiveln by 
Ane NeornsB eguadion. 

E E,+RT/E ln Ll/ 
M0 ashap colour changeof he end poiot dhe Sharcarcd polential he indicatoos shotuld lie in bekwe en dhe stanclard poen tials o 1he oxidadion -vecuclion sq sdems being Aitode d aGanist each ohex. 



LNTERNAL LNOICATORS 

N-phenayl andhyarilic aci 

LGH.N) conbe sed asan indenal indicaBo| 
At dhe end pointhe tolouT changes Kom qen 

Ao violedm. 

One peacenl soludion oldliphe oly 
amine in (onrenhhaded tys0, can also be used 
0s indenal Incicadoz. ohen clipehnyl Gmir? 
1S1heincdicadod?s Essern{ial to add phosphoic 
acic. e incdicafoo impards aqrten tolou0 
ofe TOns soludíon which iuns bluxshgreen| 
Jusd beforc che tomplEAionof-he geacdio he 
end point efitsahion is dhaacderiged by 

dhe appeve nie oldeep viole Boblue violet 
Colpu 
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ExTERNAL LNDICATORS 

he 3eacdion beueen kg0 
nd Aevrous izon analsobe perfbrmec uslng fdesnal fncdicafors Like polassicum 
hezaccyano/e rade,.k,CeCcn].1n tondacf uwih| Aid aives a blue (olous clue do he honoion o dhe compleykfe Ge lonJ. 

oioa Ho dhe beginning p iisadion spols ofahe incdicabrs ave applrd on a whide po Ce laindile. Cusinghe 4hraion dwpol dhe reachion miytuse fs Ha ken oud us a alass odad segulas ndedvals andtH isbougnt n (onact nidh he incdicaosS spot: Onle dhe reactfon fs ovey eonsuillbe obxernt ancl So on applying he desd soluion e inchabrs 
will no qive a blue Colou. 
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STARCH 

*Stanch is a tasleess, lurlkhy uwhite pouwder Mat iis 

msalue in told watt, al eohol avd oer Solvents. 
skonch isA poly Sachaide made up od y4 
limkages beeenglutose monomerS. 

The chemi cal oTmula of he slarch molerude 
is 

CHao H 
H 

CO 
COH 

H H 

C-C 

OH 

Sfraple slarvch 

slach is made up of long chains of Sugas 
molecules at ae (omected togelher. 



icdime itvaBiens starch is d as an 

dicatr slarch acts wth iodne in he 
presence f iodide to Hovm am intensely 
bue tolourmd plex . At -he end poimt 
he bluc colou di sappears. 



METALLOCHROMIC 1 

I NDICATORS 

Ir Tactions imvolvimg torpex ions undissoxiated 
Techal oøole cules all wndes e Cakegoy f 
(onoplexornelie tration. 

hese itraion involve he tooplecion using mono 

denlar, bidenlake multi denlate ply dernlakt) 
amds 

Metal ion delerroination Co be made mert ommient 

ky titrabiom wHh he pely dentate ligand, 
EDTA Cethylene diamina letrá acetic acid) 

T nloctors used in tonnplerxo metnc titvation 

at Called Metalle conornic mdi oators. 

Suletantt ke Eriocbrme back T ( Soloctronne 

black 1) Murtalde, Xylens onavge, Patton ard 
Rerders imdicatov Paomo pyTagallo| TeaCalcon 

(olocbroma), Calwnagtte , Eviochntme d 
Th mol ph dhalenme, Tast Sulphon Black f, 

Caethol violet ett. art he mos 
to mmenly ubtd iondicators. 



:MUREXIDE 
* This is ammonium satt eh purpurio ana 

C'NH 
*Munuudu soluuienu aru niddish violek upto pa (H Violet hom pH - (MD) and blu violut (oY buu abov pH II CH,p) 
*1h wlour hungu aY diu t p70q1miu diylaumn 

hPotou rom imielo groups 
Stmw thunu u kour Muh roups, Muuntd FupTUunts 

Cus HD m uhih kuw 0r ouy audi hyd0qtns can bu 

Temo vd by adding an akali nu hydronude group 

* Murnidu lovm omplc Xus umkh many mital lonu, u Ni 
0) a and hanthoanidu mhiuh u bulhuinty stable to 

ind apptativn im analysu 
*Thur lours In alkalinu soluton aru oangt (Cuu), 

uLow Ni 01 o) and red La) dupnding en pH. 



2 PATTON Arlo REEDERS INDICATO 2 
¥Tht imditator is 2- hydroy-1-(2-hydvony-4-sulpho-1-naphi 

a70)-3-mup hthole auid , abbreviatd as HHSNNA 
*ts maim un in thu dirut tinaton oh ta pa7tiuwlail in 

P7n e Mg Ho Hod OH 

-N=N- sot 

A shap wlour hungYem uinu d to pure bu Is obtimud whun ua jns aru ibatrd uuth EDTA at pH Vau bwun 12 and 14 
s mdi tator may be wud as an attin attve to MuTtxidu 

*Thu imdicatbr (6 not vy Stabl im alkalinu soluttm 
3 SoLouHROME DARK BLUE (LALCON)2 This is also nuturd as Eviothromt bluu blask R *lt is inkaut 5odium 1-(2 -hydrony-1-haphthy laza)-2- nathol-4-sulphonatu 

HN 

lt has buo imisablu phunulu hydrogun abms 
¥ Thu impo7tont aplicaions 6 thu wmplexomubi u tbrokrion eh ca 
1 prsenu of Mg at pH =125 



XyLENOL ORANOE 
1is mdi catvr is 3,3- bis [N N -di ltarbony mihyl-07tho uol sulphaph. th alen. 
¥Enutains aud-basu propert s 06 aesol ded and 

displaus mtal- indi vator propertiu wen in aid so lukrvn 

HeO 
coOH 

*Aud soLulins pH 3-5) eh thu indicaoY a7 oloured 
umon yullpw and thow eb hu mutal wmplens are 

intun uly d 

Di7u tiaativn eb Bi, Th Zn , Ldj Pb, to r are 7tadily 
Lanid euk and th olou thungu is Sharp 



5. DoLOCHROME BLACK 1 

ERioC HROME BLACK 

Thls Substavte is Sadium 1-(1- bybhoxy a- naphthylaze)-
Thts 
6- nitro a- Dapihol - Supho nate. 
The sthuture is shouon belouw 

N=N. 

The Sulphonie atd roup ves up its Proton bttore 
e pH mge o 1-R amd hente omly the 
di sso ciaiom b he two hydnogen atoms of 
he phenolic qroups should be tonsidord 

4There-ore he omula Cam be epreeented as H,D. 
Below he pH SS,he Seluion fSolocbrome 
Black T is ed in colbux (due to H,D). 
Petween " 7 and , it is blue (du to d°). 



ph Aove p 1hs, H is yelowish oramg e (dut to D). 

lolie p ange H addition welalie salt produces billiant thamge in Coleu rOm blue te Ted 

MHD MD + H 
blue 

The tolour change ca be obseVed wih ions of 
Ma, Zn, cd, Ha, by tu, Al, Se, Ti, Co,i, om melals 



PROPERTIES 07 METAL TN 
INDICATOR 

The ditws an EDTA tittalton depends 
LLise de lwrmnalten the hd poent o 
visual dilettion s6 end po int , a metal Aon 
indutalo should Jalisy the dollowtng ouoiia 

ThA elowr auailis n must e dulh hat 
Soa o he And peunt, uvhan meay all h 

Compla red wth eDTÀ, Tiu solu lion sh otuldbe dlongy Colowted. 
.Th (oleur uaden ghould e Speih ie 

h metal lon indialo? ommplen. musf 
po 13 essduiuent 6Aability N beiauye of 

diss osialuon a sharp Lslowt" chanae unst oblaned 
But al indtato tomplen must be lus dkbu 
ha metal eDTA complan bctause atthe tnd 
po ink coTA Amoues he k+lou melkl ion dom 
mallJndi utor C-ple 

.Thtoldw tb rastoclwecn ue anditator onel Metal pdi tAlor Compux &hould e 
oclily obsen vable. to m.etal dn Jo thaf thu 

tlo u ehangt octwn aJ Aano th tgueivalenLu 
point as osilote 
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The abo all ueatiytl meti mtust lst duldellbdl 
wrthin the ph nana al huik thu tilralion 

pengoo med. 

Thtue M l ion _indtlatoz in an EDi fatio n maybe wntten as 7 

M-In +¬DTA M-eDTA In 
This stalton otllpotttd itAr M-Zh t2mpu* A Ae sTable han M-eDTA Lonple x Tho HomA 
|duseiatu to a Jmittd lend and duuha he Jetionfhe LLe mttal ton au ploguively Complend leythe EMTA until uktimalely H m.etal u diuplaud diomthi tomplen M-in to Leane RL ue ndiatsr (In) 

ThA stablity e N-In to-mpen may be exp esstd in ms omalon tsnstand o 
ndiatby co ndant 

KInM-T.] 

Lndiilv7 tolotur chana is adttd sy h ydrogun ibn onunAun af th dlutio A 3slochao ma Blark, tohuuh may e wsttten a In2ezhibituy he o llo w ing "behavioun 
pH 53b73 

H1 blu) T 



In ths pH Aangt 7:o I tn toheth he dyt lgelf 
erhi brua blue tolo wr, many MlAU Asas oom 
Atd tonpkxts ,thest tolo cwts anu *Txcmely JnAti 

9n CpTA metal Lbn ndi (ator u Ad lo deleu thangt o p u hegalue loqarithm 7rae mut A 0n tentratio n le. 

p 

with all hi nmelal onn Andita loy used 
n Lempeuo metiu til di leilons of 

h nd otnt olepends on Attognizing A 

4peltedY ange 
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ADSORPTION INDICATORS 
ddsooptisn inditatoy all wually dyes whuh 

aeury sensetuie and Aigkly addertive in diutl 
Sotu . Af+Aa And point hun indical+x Snddeny chanAfhe toCowr af preuiptale, du o h dsoojlisn f ndicato n en tha peciplake 

onal pui prlalus depaaiu in he olloid| fa and due to seluti adsorpluin tomman LO y posses eharge. by eMample th priplct Antl wn adsb thu silva or chlo vide lon 
|olpending en th Londellon olo fda/ omalu 

lonsidytha preuipeCalion C.The 
Change duvelope will dtpund on the AVailibily Aat and Cions in olulion 4{ harte PRRupelaka u oppost to that o LAditor, then thot u Ads0 plion e anditalby Loru on ha pruipitala ardtke change un (otou 14 Fh uharge on-k pripitaa SAne as th4| o4indutntiv, adso pli»n toll na7 vaee plane nd 

the dye wrl MAÝ as Such in soluluon 

eshanism Andiitor lan be eaplitned by takug he -1KTlhn eiwe niin with 
po-la sium thbvmdi dn whith dtthlortt 

inditato HaPuo 35eun u ed R an inditntoy 
In thy rialen silwe nrlaate u addrd o pol a ssum thlo icle solulon n cokeeb indt utor 

prestnt. pailinl alloids pvecipiBate af a l in ymdThe thlortiole tdnu hich aRe nesend i Xess n solwluon 9ef adsos bed on the a 
Prepi-fati ard impav1A neqine thapye o 



H paecip+fate Th Enowh as 7»imary adsoopleo 
Sa .0ppss+le y cka7e h/aT ons eint 
lucien ae adssrbed 8nthe qmanity a/grle 
Soerlion is ineaied tKe tonunhdton ochlorole 

he Alrei potn, eh poeeipirtrte lo ses s 

pharje AAC Deiaus no mo e thloricle o ns a 
Pescnt a soluiio n. wkan a single d op a/ 9qN Added tn exuess the Lons beiig beirg 1n 
ezes a adss obed ovu mt . he neyau ne 
ns pint ce loured lihloofures twin ARR 

abso ed 
ehlorde 9Teespitate and gin a pinb dootd 

eR K posëte vlly eharged 7ea 

Stne drthlorou vesLe in le 
Anotker eXnmple Te Hirlantzon a/ sives trat wTh porfaA siuum hromida using eosin Cletonbromo upnesuin) as inditalor 
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