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THe FECL3 (FERRIC CHLORIDE) TEST IS A COMMON QUALITATIVE ANALYSIS USED IN LABORATORIES TO IDENTIFY THE PRESENCE
OF PHENOLIC COMPOUNDS AND CERTAIN OTHER ORGANIC SUBSTANCES. W/HEN A SAMPLE IS TREATED WITH FECL3 SOLUTION,
THE RESULTING COLOR PROVIDES CRUCIAL INFORMATION ABOUT ITS CHEMICAL COMPOSITION. A PURPLE COLORATION UPON
FECL3 ADDITION IS PARTICULARLY SIGNIFICANT, AS IT INDICATES THE PRESENCE OF SPECIFIC COMPOUNDS AND CAN ALSO SHED
LIGHT ON THE PURITY OF THE SAMPLE. IN THIS ARTICLE, WE WILL EXPLORE WHAT SUBSTANCE CAUSES A PURPLE COLOR IN THE
FECL3 TEST, UNDERSTAND THE CHEMISTRY BEHIND THIS COLOR CHANGE, AND ANALYZE WHICH SAMPLE AMONG DIFFERENT
OPTIONS IS LIKELY TO BE THE MOST IMPURE BASED ON THE TEST RESULTS.

UNDERSTANDING THE FECL3 TEST

\WHAT Is THE FECL3 TesT?

THe FECL3 TEST INVOLVES ADDING FERRIC CHLORIDE SOLUTION TO A SAMPLE TO DETECT PHENOLIC AND OTHER HYDROXYL-
CONTAINING COMPOUNDS. W/HEN PHENOLS ARE PRESENT, FERRIC IONS (FE3+) FORM STABLE COMPLEXES WITH THEIR HYDROXYL
GROUPS, RESULTING IN CHARACTERISTIC COLORATIONS THAT HELP IDENTIFY THE SPECIFIC TYPE OF PHENOLIC COMPOUND.

ComMMoN CoLors IN FECL3 TesTs

DEPENDING ON THE PHENOL OR PHENOLIC DERIVATIVE PRESENT, THE FECL3 TEST CAN PRODUCE VARIOUS COLORS:

PHENOL — GREEN OR VIOLET

o CATECHOL — GREENISH

® RESORCINOL = YELLOWISH OR VIOLET

® HYDROQUINONE — PALE OR NO COLOR CHANGE

® SOME AROMATIC COMPOUNDS WITH PHENOLIC GROUPS — PURPLE OR VIOLET

THE SPECIFIC COLOR OBSERVED HELPS IN IDENTIFYING THE COMPOUND AND ASSESSING PURITY.

WHY Does A PURPLE CoLOR INDICATE CERTAIN SUBSTANCES?



PHENoLIC CoMPOUNDS ResPONSIBLE FOR PURPLE COLOR

THE APPEARANCE OF A PURPLE COLOR WHEN FECL3 IS ADDED SIGNIFIES THE FORMATION OF A COMPLEX BETWEEN FERRIC |ONS
AND PHENOLIC GROUPS THAT EXHIBIT PARTICULAR ELECTRONIC STRUCTURES. CERTAIN PHENOLIC COMPOUNDS, ESPECIALLY
THOSE WITH EXTENDED CONJUGATION OR SPECIFIC SUBSTITUENTS, TEND TO PRODUCE PURPLE OR VIOLET HUES.

SOME KEY PHENOLIC COMPOUNDS THAT GIVE A PURPLE COLOR INCLUDE:

® PYROGALLOL: A TRIHYDROXYBENZENE COMPOUND THAT OFTEN PRODUCES VIOLET COLORATION WITH FECL3.
L4 HYDROXYQUINOLI KNOWN FOR VIOLET OR PURPLE COLOR REACTIONS.

® RESORCINOL DERIVATIVES: MAY SOMETIMES PRODUCE VIOLET HUES DEPENDING ON SUBSTITUTION PATTERNS.

IN ESSENCE, THE PURPLE COLORATION INDICATES THE PRESENCE OF PHENOLIC COMPOUNDS WITH PARTICULAR ELECTRONIC
STRUCTURES CAPABLE OF FORMING STABLE, COLORED COMPLEXES WITH Fed* lons.

OTHER PossieLE CAUSES

W/HILE PHENOLS ARE THE PRIMARY CAUSE, OTHER COMPOUNDS CONTAINING PHENOLIC OR SIMILAR HYDROXYL GROUPS, SUCH AS
CERTAIN AROMATIC AMINES OR POLYPHENOLIC CONTAMINANTS, MAY ALSO INDUCE PURPLE HUES IN THE FECL3 TEST.

IDENTIFYING THE SUBSTANCE RESPONSIBLE FOR THE PURPLE COLOR

CoMMoN SuBsTANCES THAT YIELD A PuUrpPLE CoLor wITH FECL3

BASED ON CHEMICAL BEHAVIORS, THE FOLLOWING SUBSTANCES ARE MOST LIKELY TO PRODUCE A PURPLE COLORATION:
1. PyroGALLOL (1,2,3-TRIHYDROXYBENZENE): |T REACTS WITH FECL3 TO GIVE A VIOLET OR PURPLE COLOR, OWING TO
ITS MULTIPLE HYDROXYL GROUPS ATTACHED TO THE AROMATIC RING.

2. HyproxyQUINoL (2,3-DIHYDROXYQUINONE): EXHIBITS VIOLET COLORATION BECAUSE OF ITS CONJUGATED HYDROX YL
GROUPS.

3. ResorcINoL (1,3-DIHYDROXYBENZENE): MAY SOMETIMES PRODUCE VIOLET HUES, ESPECIALLY IF IMPURITIES OR
DERIVATIVES ARE PRESENT.

IN LABORATORY PRACTICE, PYROGALLOL IS WELL-KNOWN FOR ITS CHARACTERISTIC PURPLE REACTION WITH FECLS, MAKING IT
A TYPICAL EXAMPLE.

DISTINGUISHING BETWEEN SIMILAR COMPOUNDS



ToO CONFIRM THE PRESENCE OF PYROGALLOL, ADDITIONAL TESTS SUCH AS MELTING POINT ANALYSIS, UV-Vis SPECTROSCOPY,
OR SPECIFIC REAGENT TESTS CAN BE CONDUCTED. FOR ROUTINE QUALITATIVE ANALYSIS, HOWEVER, THE PURPLE COLOR IN
FECL3 IS A STRONG INDICATOR OF PYROGALLOL OR SIMILAR POLYPHENOLIC COMPOUNDS.

W/ HICH SAMPLE Is THE MosT IMPURE BASED ON THE FECL3 TEST?

UNDERSTANDING PURITY IN CHEMICAL SAMPLES

PURITY REFERS TO THE ABSENCE OF CONTAMINANTS OR EXTRANEOUS SUBSTANCES IN A SAMPLE. W/HEN ANALYZING SAMPLES
WITH FECL3, THE INTENSITY AND CONSISTENCY OF THE COLOR CHANGE SERVE AS INDIRECT INDICATORS OF PURITY. A PURE
PHENOLIC COMPOUND TYPICALLY PRODUCES A CHARACTERISTIC, UNIFORM COLOR. THE PRESENCE OF IMPURITIES OR OTHER
REACTIVE SUBSTANCES CAN INTENSIFY OR ALTER THIS COLORATION, INDICATING IMPURITY.

EVALUATING MULTIPLE SAMPLES

SUPPOSE THREE SAMPLES—SAMPLE A, SAMPLE B, AND SAMPLE C—ARE SUBJECTED TO THE FECL3 TEST:
e SAMPLE A: PRODUCES A FAINT PURPLE HUE, INDICATING A RELATIVELY PURE PHENOLIC COMPOUND WITH MINIMAL
IMPURITIES.

e SAMPLE B: SHows A DEEP, INTENSE PURPLE COLOR, SUGGESTING A HIGH CONCENTRATION OF THE PHENOLIC COMPOUND,
POSSIBLY WITH IMPURITIES ENHANCING THE COLOR.

o SAaMPLE C: EXHIBITS A VERY DARK, UNEVEN PURPLE COLOR, POSSIBLY WITH CLOUDINESS OR ADDITIONAL COLORS,
INDICATING SIGNIFICANT CONTAMINATION OR IMPURITIES.

BASED ON THESE OBSERVATIONS, THE SAMPLE WITH THE MOST INTENSE AND INCONSISTENT COLORATION (SAMPLE C) IS LIKELY
THE MOST IMPURE.

FAcTors CONTRIBUTING TO IMPURITY DETECTION
|MPURITIES IN A SAMPLE CAN:
]. ALTER THE COLOR INTENSITY OR HUE IN THE FECL3 TEST.

2. CAUSE ADDITIONAL OR UNEXPECTED COLOR CHANGES.

3. LEAD TO INCONSISTENT OR UNEVEN COLORATION ACROSS THE SAMPLE.

THEREFORE, THE SAMPLE THAT PRODUCES AN OVERLY INTENSE, INCONSISTENT, OR UNEXPECTED PURPLE HUE IS GENERALLY
CONSIDERED THE MOST IMPURE.



ADDITIONAL TESTS TO CONFIRM PURITY

TO ACCURATELY DETERMINE IMPURITY LEVELS, OTHER ANALYTICAL TECHNIQUES CAN BE EMPLOYED:

o CHROMATOGRAPHY (E.G., HPLC): SEPARATES IMPURITIES FROM THE MAIN COMPOUND.
e SpecTroscopy (UV-Vis, IR, NMR): DETECTS STRUCTURAL IMPURITIES OR CONTAMINANTS.

® MELTING POINT DETERMINATION: PURE COMPOUNDS HAVE SHARP MELTING POINTS, WHILE IMPURITIES LOWER AND
BROADEN THE MELTING POINT RANGE.

SUCH TESTS COMPLEMENT THE QUALITATIVE FECL3 TEST AND PROVIDE A COMPREHENSIVE ASSESSMENT OF SAMPLE PURITY.

CoNcCLUSION

THE APPEARANCE OF A PURPLE COLOR IN THE FECL3 TEST IS A STRONG INDICATOR OF THE PRESENCE OF POLYPHENOLIC
COMPOUNDS LIKE PYROGALLOL, HYDROXYQUINOL, OR RESORCINOL DERIVATIVES. AMONG THESE, PYROGALLOL IS PARTICULARLY
KNOWN FOR PRODUCING A CHARACTERISTIC VIOLET OR PURPLE COLORATION UPON REACTION WITH FERRIC CHLORIDE.

W/ HEN EVALUATING SAMPLES FOR PURITY BASED ON FECL3 TEST RESULTS, THE INTENSITY AND UNIFORMITY OF THE COLOR ARE
CRITICAL INDICATORS. A SAMPLE EXHIBITING AN INTENSELY DARK AND UNEVEN PURPLE HUE IS LIKELY TO BE THE MOST IMPURE,
CONTAINING IMPURITIES OR CONTAMINANTS THAT AFFECT THE COLORATION. CONVERSELY, A FAINT OR CONSISTENT PURPLE
SUGGESTS HIGHER PURITY.

IN SUMMARY, UNDERSTANDING THE CHEMISTRY BEHIND THE FECL3 TEST AND THE NATURE OF THE COMPOUNDS INVOLVED ALLOWS
CHEMISTS TO IDENTIFY SPECIFIC PHENOLIC SUBSTANCES AND ASSESS SAMPLE PURITY EFFECTIVELY. COMBINING QUALITATIVE
COLOR TESTS WITH OTHER ANALYTICAL METHODS ENSURES ACCURATE IDENTIFICATION AND QUALITY CONTROL IN VARIOUS
CHEMICAL AND PHARMACEUTICAL APPLICATIONS.

Keyworps For SEO OPTIMIZATION:

- FECL3 TEST PURPLE COLOR

- PHENOLIC COMPOUNDS IDENTIFICATION

- PYROGALLOL FECL3 REACTION

- IMPURITY DETECTION IN SAMPLES

- CHEMICAL PURITY ASSESSMENT

- QUALITATIVE ANALYSIS OF PHENOLS

- LABORATORY TESTING WITH FERRIC CHLORIDE
- PHENOL DETECTION METHODS

- SAMPLE PURITY ANALYSIS

- CHEMICAL TESTING FOR IMPURITIES

FREQUENTLY ASkeD QUESTIONS



\X/HAT DOES A PURPLE COLOR INDICATE IN THE FECL3 TEST?

A PURPLE COLOR IN THE FECL3 TEST INDICATES THE PRESENCE OF PHENOLIC COMPOUNDS OR CERTAIN AROMATIC COMPOUNDS IN
THE SAMPLE.

\W/HICH SUBSTANCES TYPICALLY GIVE A PURPLE COLOR IN THE FECL3 TEST?

PHENOLS, SOME AMINO ACIDS, AND CERTAIN PHENOLIC DERIVATIVES COMMONLY PRODUCE A PURPLE COLORATION WHEN TESTED
wITH FECL3.

CAN THE FECL3 TEST DISTINGUISH BETWEEN DIFFERENT PHENOLIC COMPOUNDS?

W/HILE IT INDICATES THE PRESENCE OF PHENOLIC GROUPS, THE FECL3 TEST ALONE CANNOT DISTINGUISH BETWEEN DIFFERENT
PHENOLIC COMPOUNDS;, ADDITIONAL TESTS ARE REQUIRED.

WHAT SAMPLE IS MOST IMPURE IF THE FECL3 TEST SHOWS A PURPLE COLOR?

THE SAMPLE CONTAINING THE HIGHEST CONCENTRATION OF PHENOLIC IMPURITIES OR AROMATIC PHENOLIC COMPOUNDS WILL BE
THE MOST IMPURE.

Is THE PURPLE COLOR IN THE FECL3 TEST A DEFINITIVE INDICATOR OF IMPURITY?

NoT NECESSARILY, IT INDICATES THE PRESENCE OF CERTAIN COMPOUNDS, WHICH MAY OR MAY NOT BE IMPURITIES DEPENDING ON
THE SAMPLE’S INTENDED PURITY.

How CAN THE IMPURITY LEVEL BE DETERMINED BASED ON THE FECL3 TEST?

BY COMPARING THE INTENSITY OF THE PURPLE COLORATION, A MORE INTENSE COLOR SUGGESTS A HIGHER CONCENTRATION OF
PHENOLIC IMPURITIES.

ARE ALL PHENOLIC COMPOUNDS RESPONSIBLE FOR A PURPLE FECL3 TEST RESULT?

MOST PHENOLIC COMPOUNDS PRODUCE A PURPLE COLOR, BUT SOME MAY PRODUCE DIFFERENT HUES OR NO COLOR CHANGE
DEPENDING ON THEIR STRUCTURE.

\WHAT PRECAUTIONS SHOULD BE TAKEN WHEN INTERPRETING THE FECL3 TEST RESULTS?

ENSURE PROPER SAMPLE PREPARATION, AVOID CONTAMINATION, AND CONSIDER OTHER TESTS TO CONFIRM THE PRESENCE OF
PHENOLIC COMPOUNDS.

CAN THE FECL3 TEST BE USED TO ASSESS PURITY IN PHARMACEUTICALS?

[T CAN BE A PRELIMINARY TEST TO DETECT PHENOLIC IMPURITIES, BUT COMPREHENSIVE ANALYSIS WITH OTHER METHODS IS
NECESSARY FOR ACCURATE PURITY ASSESSMENT.

How DOES THE PRESENCE OF OTHER SUBSTANCES AFFECT THE FECL3 TEST RESULT?

SOME NON-PHENOLIC SUBSTANCES MAY INTERFERE OR CAUSE COLOR CHANGES, SO RESULTS SHOULD BE INTERPRETED
CAUTIOUSLY AND CONFIRMED WITH ADDITIONAL TESTING.



ADDITIONAL RESOURCES

WHAT SussTANCE |s PReSENT IF THE FECL3 TesT Gives A PUrpLE CoLor? WHICH SAMPLE IS THE MoST IMPURE?

INTRODUCTION

THE QUALITATIVE ANALYSIS OF CHEMICAL SUBSTANCES OFTEN HINGES ON COLORIMETRIC TESTS THAT PROVIDE VISUAL CLUES
TO THE CHEMICAL COMPOSITION OF A SAMPLE. AMONG THESE, THE FERRIC CHLORIDE (FECLS) TEST IS A CLASSICAL AND WIDELY
USED METHOD TO DETECT PHENOLIC COMPOUNDS, ENOLS, AND OTHER AROMATIC SUBSTANCES. TYPICALLY, THIS TEST RESULTS
IN CHARACTERISTIC COLOR CHANGES THAT FACILITATE IDENTIFICATION. HO\X/EVER/ AN UNUSUAL OUTCOME—SUCH AS A PURPLE
COLORATION—CAN DEEPEN THE PUZZLE, PROMPTING QUESTIONS ABOUT THE SPECIFIC SUBSTANCES PRESENT AND THE PURITY OF
THE SAMPLE.

IN THIS REVIEW, WE EXPLORE THE SIGNIFICANCE OF A PURPLE COLOR IN THE FECL3 TEST, WHAT CHEMICAL SPECIES ARE
RESPONSIBLE, AND HOW TO INTERPRET RESULTS IN THE CONTEXT OF SAMPLE PURITY. THE DISCUSSION INTEGRATES

FOUNDATIONAL PRINCIPLES OF CHEMISTRY, SPECTROSCOPIC INSIGHTS, AND PRACTICAL CONSIDERATIONS TO AID RESEARCHERS,
STUDENTS, AND ANALYTICAL CHEMISTS IN UNDERSTANDING THIS PHENOMENON.

THe FECL; TesT: A BriEF OVERVIEW

THE FERRIC CHLORIDE TEST INVOLVES ADDING FECL; SOLUTION TO A SAMPLE AND OBSERVING THE RESULTING COLOR CHANGE. T
IS PRIMARILY USED TO IDENTIFY PHENOLIC GROUPS BECAUSE PHENOLS READILY FORM COLORED COMPLEXES WITH FERRIC IONS.
THE TYPICAL COLOR REACTIONS INCLUDE:

- PHENOL: BLUE, GREEN, OR PURPLE HUES

- CATECHOLS (LIKE PYROCATECHOL): GREEN TO BLUE

- REsorcINOL: VIOLET OR PURPLE

- HYDROQUINONE: NO SIGNIFICANT COLOR CHANGE

- OTHER COMPOUNDS: V ARY DEPENDING ON FUNCTIONAL GROUPS

W/HILE MANY PHENOLIC COMPOUNDS PRODUCE CHARACTERISTIC COLORS, THE EMERGENCE OF A PURPLE COLORATION IS LESS
COMMON AND WARRANTS A DETAILED ANALYSIS.

CHemicAL Basis oF THE PUrPLE CoLor IN FECL; TESTS
1. PHENoLIC CoMPOUNDS AND THEIR COMPLEXES

PHENOLIC COMPOUNDS CONTAIN HYDROXYL GROUPS ATTACHED TO AROMATIC RINGS, WHICH CAN COORDINATE WITH METAL
IONS LIKE FE3+, RESULTING IN COLORED COMPLEXES.

- ResorcinoL (1,3-D|HYDROXYBENZENE): KNOWN TO PRODUCE VIOLET OR PURPLE HUES UPON REACTION WITH FECL .

- CATECHOLS (ORTHO'DIHYDEOXYBENZENES)Z TYPICALLY YIELD GREEN TO BLUE COLORS, BUT UNDER CERTAIN CONDITIONS, CAN
APPEAR PURPLE.

- OTHER PHENOLS: SOMETIMES PRODUCE A SPECTRUM OF COLORS DEPENDING ON SUBSTITUTION PATTERNS AND PH.

THE KEY IS THAT THE SPECIFIC ARRANGEMENT OF HYDROXYL GROUPS INFLUENCES THE COLOR OF THE COMPLEX FORMED WITH
FE3* lons.

2. PoLyPHENOLIC AND T ANNIN COMPOUNDS

POLYPHENOLS/ INCLUDING TANNINS, CAN PRODUCE INTENSE COLORATION DUE TO THEIR MULTIPLE HYDROXYL GROUPS AND



CONJUGATED SYSTEMS.

- TANNINS: OFTEN PRODUCE DEEP BROWN OR BLUE-BLACK COLORS, BUT IN SOME CASES, ESPECIALLY WITH SPECIFIC
STRUCTURAL FEATURES, MAY GIVE PURPLE SHADES.

3. PRESENCE OF OTHER AROMATIC OR CONJUGATED SYSTEMS

SOME NON-PHENOLIC COMPOUNDS, SUCH AS CERTAIN FLAVONOIDS, QUINONES, OR SYNTHETIC DYES, CAN ALSO REACT WITH
FECL3, PRODUCING PURPLE OR VIOLET COLORS.

- FLAvoNoIDs: CERTAIN SUBCLASSES (E.G., ANTHOCYANINS) INHERENTLY DISPLAY PURPLE HUES, WHICH CAN BE ACCENTUATED
UPON COMPLEXATION.

- SYNTHETIC DYES OR CONTAMINANTS: MAY ALSO PRODUCE PURPLE COLORATION IF PRESENT.

INTERPRETING THE PURPLE CoLOR: WHAT SUBSTANCE |S PRESENT?

BASED ON THE CHEMICAL INTERACTIONS, A PURPLE COLORATION IN THE FECL; TEST GENERALLY INDICATES THE PRESENCE OF:
RESORCINOL

ResorcINOL (1,3-DIHYDROXYBENZENE) IS THE MOST CLASSIC PHENOLIC COMPOUND KNOWN TO PRODUCE A VIOLET OR PURPLE
COLOR UPON REACTION WITH FECL3. ITS STRUCTURE ALLOWS FOR EFFECTIVE CHELATION WITH FE®Y |ONS, FORMING STABLE
COMPLEXES THAT ABSORB LIGHT IN THE VISIBLE SPECTRUM CORRESPONDING TO PURPLE.

OTHER PHENoOLIC or PoLYPHENoLIC COMPOUNDS

\X/HILE RESORCINOL IS THE PRIMARY CANDIDATE, OTHER COMPOUNDS SUCH AS CERTAIN CATECHOLS UNDER SPECIFIC CONDITIONS
CAN ALSO PRODUCE PURPLE HUES. SOME FLAVONOIDS AND TANNINS MAY GIVE SIMILAR COLORS, ESPECIALLY IN COMPLEX
MIXTURES OR UNDER PARTICULAR PH CONDITIONS.

SYNTHETIC DYES OR IMPURITIES

IN SAMPLES CONTAMINATED WITH SYNTHETIC DYES (E.G., MAUVE DYES, AZO COMPOUNDS ), THE FECL5 TEST MAY PRODUCE

PURPLE COLORS THAT DO NOT ORIGINATE FROM PHENOLIC CONTENT BUT RATHER FROM DYE MOLECULES CAPABLE OF
COMPLEXATION.

\WHICH SAMPLE |s THE MosT IMPURE?

ASSESSING SAMPLE PURITY IN THE CONTEXT OF THE FECL3 TEST INVOLVES CONSIDERING THE INTENSITY, UNIFORMITY, AND
STABILITY OF THE COLORATION:

1. CoMPARING COLOR INTENSITY AND CONSISTENCY

- THE MORE INTENSE AND UNIFORM THE PURPLE HUE, THE MORE LIKELY IT IS DUE TO A PURE PHENOLIC COMPOUND LIKE
RESORCINOL.

- VARIATIONS OR MOTTLED COLORATION SUGGEST THE PRESENCE OF IMPURITIES OR A MIXTURE OF COMPOUNDS.
2. PreseNcE oF MULTIPLE CoLors or UNusuAL OUTCOMES

- |F THE SAMPLE EXHIBITS MULTIPLE COLORS OR A RAPIDLY CHANGING HUE UPON SUCCESSIVE TESTS, IT INDICATES A MIXTURE OF
SUBSTANCES, INCLUDING IMPURITIES.

3. QUANTITATIVE CONSIDERATIONS



- SAMPLES WITH HIGHER CONCENTRATIONS OF PHENOLIC COMPOUNDS TEND TO PRODUCE MORE VIVID COLORS.

- DILUTED SAMPLES OR THOSE WITH IMPURITIES OFTEN GIVE SUBDUED OR INCONSISTENT COLORS.

PRACTICAL IMPLICATIONS AND ANALYTICAL STRATEGIES
A. DISTINGUISHING PURITY VIA SPECTROSCOPIC METHODS

TO CONFIRM THE IDENTITY OF THE COMPOUND RESPONSIBLE FOR THE PURPLE COLORATION, COMPLEMENTARY TECHNIQUES ARE
ESSENTIAL:

- UV-Vis SPecTROSCOPY: CAN IDENTIFY CHARACTERISTIC ABSORPTION PEAKS OF PHENOLIC COMPLEXES.

- INFRARED (IR) SPECTROSCOPY: DETECTS FUNCTIONAL GROUPS, CONFIRMING PHENOLIC HYDROXYLS.

- NMR SPeCTROSCOPY: PROVIDES DETAILED STRUCTURAL INFORMATION.

B. AppiTiIoNAL CHEMICAL TESTS

- SobiuM CARBONATE TEST: PHENOLS TYPICALLY GIVE A VIOLET COLOR WITH FECL, BUT MAY NOT WITH OTHER COMPOUNDS.
- EXTRACTION AND PURIFICATION: CHROMATOGRAPHIC TECHNIQUES CAN SEPARATE PURE COMPOUNDS FROM IMPURITIES.

- MASS SPECTROMETRY: CONFIRMS MOLECULAR WEIGHT AND STRUCTURE.

CASE STUDIES AND EXPERIMENTAL OBSERVATIONS
SEVERAL DOCUMENTED CASES SHED LIGHT ON THE PHENOMENON:

- RESORCINOL SAMPLES: SHOW CHARACTERISTIC VIOLET COLORATION WITH FECL3, WITH HIGH PURITY CONFIRMED VIA
SPECTROSCOPIC ANALYSIS.

- IMPURE PLANT EXTRACTS: T ANNINS AND FLAVONOIDS CAUSE COMPLEX COLOR PATTERNS, SOMETIMES PRODUCING PURPLE
HUES, BUT OFTEN ACCOMPANIED BY OTHER COLORS INDICATING IMPURITIES.

- SYNTHETIC DYE CONTAMINATION: SOLUTIONS CONTAMINATED WITH DYES SUCH AS MALACHITE GREEN OR METHYL VIOLET CAN
MIMIC PHENOLIC COLORS, INCLUDING PURPLE, BUT ARE DISTINGUISHABLE THROUGH SPECTRAL ANALYSIS.

CONCLUSION

THE APPEARANCE OF A PURPLE COLOR IN THE FECL3 TEST IS MOST OFTEN ASSOCIATED WITH RESORCINOL OR PHENOLIC
COMPOUNDS POSSESSING SIMILAR STRUCTURAL FEATURES. SUCH COLORATION SIGNIFIES THE FORMATION OF SPECIFIC IRON-
PHENOLATE COMPLEXES THAT ABSORB VISIBLE LIGHT IN THE VIOLET SPECTRUM.

HO\X/EVER, THE PRESENCE OF IMPURITIES, SYNTHETIC DYES, OR COMPLEX MIXTURES CAN ALSO PRODUCE SIMILAR PURPLE HUES,
COMPLICATING INTERPRETATION. THE MOST IMPURE SAMPLE IS TYPICALLY CHARACTERIZED BY INCONSISTENT COLORATION,
MULTIPLE HUES, OR DIMINISHED INTENSITY, INDICATING A MIXTURE OF SUBSTANCES RATHER THAN A PURE COMPOUND.

IN ANALYTICAL PRACTICE, COMPLEMENTING QUALITATIVE OBSERVATIONS WITH SPECTROSCOPIC, CHROMATOGRAPHIC, AND
CHEMICAL TESTS IS ESSENTIAL FOR ACCURATE IDENTIFICATION AND ASSESSMENT OF PURITY. THE PURPLE COLORATION, WHILE A
USEFUL INDICATOR, MUST BE INTERPRETED WITHIN THE BROADER CONTEXT OF CHEMICAL ANALYSIS TO DETERMINE THE TRUE
NATURE AND PURITY OF THE SAMPLE.
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