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Organic ldentification Lab.

5- Detection of elements (Lassaigne’s Test)
All organic compounds contain C, in addition, they may include H, O,
N, S, and X. No attempt is made to detect the presence of C, H, and O this
presence is usually inferred from chemical reactions. The detection of N,
S, and X is carried out by converting them into water-soluble ionic
compounds. This has to be done very carefully because further analysis of
the organic compound is largely based on the type of elements present in
it.
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So, in this test, (N, S and X) are converted to water soluble sodium
compounds (salts) with metallic sodium.
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Organic ldentification Lab.
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* The filtrate should be water-clean and alkaline, if it is dark in color, it

indicates complete fusion, and the process is repeated with a fresh ignition

tube.
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Organic ldentification Lab.

Test tube
Sodium + hoider
compound
(1) Heat sodium and sub- (2) Plunge ignition tube
stance till all fumes in 10-15 ml distilled
cease to be evolved, water,
(3) Boil the contents (4) Filter the extract

for five minutes. while still hot.

- bl C¥alaally jeuall dilae <ol ghd Jlaa) (S

{C,H,O,N, S, X} L NaCN sodium cyanide
NaX sodium halides

Na+C+N+S —— » Na,S sodium sulphide
NaSCN when N,S both are present sodium thiocyanate is
formed

o

NaZS + NaCN

1- Test for nitrogen.

Take about 2-3 ml of sodium extract (fusion solution) in a test tube
and add (0.1 — 0.2) gm of powdered ferrous sulphate. This gives a dirty
green ppt. of ferrous hydroxide. If no ppt is formed, add few drops of dilute

NaOH solution to get the ppt. Now heat this mixture gently with shaking
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Organic ldentification Lab.

to boiling and without cooling, add dilute H,SO, to dissolve the ppt. and

add some more to make the solution acidic (35w S sl)

e A Prussian blue color or ppt confirms the presence of nitrogen.
(Vet @iS) pana 30 il
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e If the color or ppt does not appear at once allow it to stand for 10 min.
to obtain so.

e In absence of N — the solution will remain pale yellow due to the
presence of (Fe) compound.

e Ferrous sulphate reacts with the alkali — produced by reaction Na

with H,0 give

l

Fe(OH), ferrous hydroxide (dirty green ppt.).

Na, C + N I NaeN

From organic

Positive Positive

compound
FeSO, + 2NaOH ——> Fe(OH), ; Na,SO,
dirty green ppt.
Prussian Blue PPT
Fe(OH), + 2 NaCN ——> Fe(CN), +2 NaOH and Green PPT
(From sodium
extract) > [ 0 ] 3

Fe ——> e
Air

Fe(CN), + 4 NaCN ——» Nay[Fe(CN)g]

Sodium ferrocyanide

3Nay[Fe(CN)g] + 4 FeCl; —» 3Fe,[Fe(CN)¢]; + 12NaCl

ferric-ferrocyanide
(prussian blue colour)
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Organic ldentification Lab.

2- Test for Sulphur.
I- To about 1ml of sodium extract, add 1ml of 1% sodium nitroprusside.
If a purple color is obtained, Sulphur is present. This color fades away

slowly. ((@ele seal 51 Slsa)l | Sl GO 0sY)

Na,S + Nay[Fe(NO)(CN)s] — 5 Na,[Fe(CN)s(NOS)]

pruple colored complex

Ii- Acidify 1ml of Na extract with excess of acetic acid and then add a
few drops of lead acetate (1 drop or 2). A black ppt indicates the presence

of Sulphur (25 sl ) lead sulphate.
ii-
Na,S +2 CH;COOH —> HZST +2 CH;COONa

Black ppt.
insoluble in acetic acid

Black ppt of Lead Sulphide

3- Test for halogen.

A- when nitrogen and S are absent: -

Acidity (2) ml of sodium extract with dilute HNO; acid and to it,
adds 2-3 ml of AgNOs solution: -
1- White ppt soluble in NH,OH indicates the presence of chlorine.
2- A pale-yellow ppt., sparing soluble or soluble excess of NH,OH

indicates the presence of Bromine.
3- Ayellow ppt., insoluble in NH4OH indicates the presence of iodine.
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Organic ldentification Lab.

B- When nitrogen and / or Sulphur present.

die plack ppt 0asSE s g aa g N, S e ol Gasg s el e 2iS) die
Copa il Al 8 Ganl il S Al 8 Aadll &l y3 ddll

AgNO; + Na,S — AgS¢ + 2 NaNO3

Black ppt.
AgNO3; + NaCN—— AgCN¢ + 2 NaNO3
white ppt.

ads sy cVls ) (dilLHNOs) = oaesys seall dslae (e 28 2l
G WY H,S s HEN JSia N, S (e palaill ddias jilaty ol () J slaall (a9, (5S e
Jeladl)

e Reacts with NaCN to decompose and eliminated it as HCN gas.

NaCN + HNO; — » HCNT + NaNO3

e Reacts with Na,S to decompose and eliminated it as H,S gas.

Na,S + 2 HNO3— » HZST + 2 NaNO3
If NaCN is not decompose, it gives white ppt with Ag NO3, even in absence
of X hence it is confusing. After decomposing (NaCN, Na,S) Ag NO3 is
added there by silver halides ppt.
NaX + AgNO; —  » AgX¢ + NaNO;

ppt.

White ppt of Silver Chloride Pale yellow ppt of Silver Bromide  Yellow ppt of Silver lodide

(Cl) white ppt (Br) pale yellow (1) deep yellow
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Organic ldentification Lab.

C-Test for bromine and lodine in the presence of Chlorine.

Acidify 1-2 ml of Na extract with dil. HNO3 and add 1 ml of CHCl3 and
excess of chlorine water and shake well if the chloroform layer become
yellow or brown, Bromine is present.

If the layer turns violet, lodine is present.

This test based on the principle that chlorine liberates bromine and iodine
from NaBr and Nal. Free Bromine and lodine are soluble in CHClIs,
therefore CHCI; layer become yellow if bromine is present and it become

violet if there is iodine.

CHCI

NaCl + Cl, —» NaCl + Cl, (Colourless)
CHCI

2NaBr + Cl, ——» 2NaCl + Br, (Brown)
CHCI :

2Nal + Cl, —— 2NaCl + I,  (Violet)

D-Test for Chlorine in the present Bromine and lodine

Acidify 1-2 ml of Na extract with glacial. acetic acid and add excess PbO,
then heat the solution until boiling to liberate bromine and iodine. Dilute
with distilled water and filtration occurs to remove the excess of pbO,. Test
the filtration by add AgNO; and HNO3 to make sure from presence of

chlorine.

2NaBr(l) + pbO, + 4CH;COOH—— Br(l,)+ (CH3COO0),pb + 2H,0 + 2CH,COONa

HNO
2NaCl+ AgNOg(,q) V-3 NaNO; + AgCl
5%
white p&t.

AgCl ppt.
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Organic ldentification Lab.
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NaSCN + 2Na———> Na,S + NaCN

9'6.3\.4&5\@?}@);4&\Mm@ﬂd\d)ﬁ\ﬂu\uﬂu/w
05S Cam Aleliial i 3350 31 p 559 swall 43S (30 Galitll 3yl ey L) Jpasl) Ciliny

O souel) e ) a0 e a5 seall 2 s

CH3OH + Na ——m8 CHSO'Na"’ + HZT
strong base

28 2y Jsasll by o) g elall ALl 2ay aad JeWd ) (g Sl Jelds 2ie
Dl (S Vs Joasll aad gl Gaany a4 501 5 Jgasl) adlial Y LERY) A il
) a3 gaaall pa Jsasl Jeléi e il ) ) séll g 559 s Jsasll e il JLlad) G
(Osoned Jle )

£l e RSl die Gabia )l aul ol ddlia) /(e

(I", Br) s oausl e Jonyy 350 Jdle iy

Nal —— 1,

NaBr —— Br2

ASMAA A. MARYOOSH 27



