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Expt. No.:1 Date:

SAMPLING OF ORGANIC MANURES, FERTILIZERS AND PESTIC IDES
FOR CHEMICAL ANALYSIS

Aim: To collect a representative sample of manuretilifer / pesticide for chemical
analysis.

Objectives:

1. To ensure the guaranty of nutrients present in mesnand fertilizers.

2. To detect adulteration in chemical fertilizers s{p@des

3. To calculate the doses of fertilizers based onigntticomposition for different crops
and soils.

4. To check the per cent active ingredient presegtven pesticide

5. To check the pesticide residues present in soipkzsn

With regard to analysis of samples it is done bifedent methods like
volumetric, gravimetric, spectroscopic and chrorgedphic methods. Success of any of
these methods depends on type of sample obtainednfdysis and also storage of
sample after collection is equally important. hetsample is stored under improper

conditions, it may lead to changes in physical ememical properties.

I. Method of manure sample collection:

The organic manure sample like FYM / poultry manlneermicompost / oll
cakesetc. are taken for analysis. The sample is drawn fileenpit or heap covering all
sides and it should be representative sample di¢he. If the sample is moist, it should
be dried under shade.

Sampling procedure Sampling should be done with sampling probe ffipion of
sample probe: Probe has dimensions of 3 feet leingtiow tube made of stainless
steel or brass, a sharpened end at one end witught of 3-4 cm diameter up to a
length of 15-20 cm.]. Sampling probe is an instromesed for sampling of manures.
The probe is pushed across the manure pit and thrawepresentative samples and
make it as a composite sample by adopting quagenethod. Desired sample is taken
in an air tight glass bottle. Bottle is kept in lath bag and insert a label with full

details.



Method of fertilizer / pesticide sample collectior(Solid formulations)

The solid form of fertilizers (Ex: urea / DAP / BSMOP etc.) or pesticides
(granules / dusts / wettable powders) are markeguimy or polythene bags. These
bags should be stored properly as some of thenhygescopic in nature and form
lumps or clods and gives wrong results. The insémis used for the collection (sharp

edge needle, plastic buckets etc.) should be foee Eontamination.

Sampling of fertilizers can be done in two ways:

1. Bulk sampling: When sample is drawn from bulk material, thereusthaot be
lumps or clods. They should be pressed and enttermal is spread on the hard cement
floor and sample is drawn at random, mixed thorbugl quartering method, stored in

clean, air tight container.

2. Sampling from gunny bags / packages / lots:

Sampling should be done with sampling probe. Theshod is followed both for
fertilizers and solid formulations of pesticiddisis not possible to draw samples from
all the bags of lot. Sampling should be done rgpimit using a sampling probe [It is
appropriate instrument to be used by quality cdningpectors for collection of
representative samples. Probe consists of staiatestsingle tube with sharpened end
with a length of 60 cm having a hallow tube witl8 ©m with diameter 1.5 cm ].The
probe is inserted diagonally and draw the sampi@ foag . The probe is inserted when
the fertilizer is in good physical condition othése the entire material in bag is broken
by wooden hammer and then the fertilizer is sampled
Drawing the samples from bag:The sampling probe is used for collection of sampl
from one end or one corner to another and pushagodally and when filled with
fertilizer, the probe is withdrawn and fertilizer emptied in a container, iron polythene
sheet or on a clean hard surface and made intea@ngosite sample depending on lot
size.

For straight fertilizers-500 grams, complex fezgérs -700 grams, micronutrients
-1500 grams are drawn for test sample by quarteriathod. Test sample is divided in
4 parts.

1% part is taken to fertilizer control laboratory rigabad
2" part —fertilizer control order

3" -part remains with dealer



4™ part —quality control inspector
The number of samples to be drawn depends onuimber of bags in each lot

and it is as follows.

Number of bags in each lot  Number of samples to lrawn

<10 1
11-100 2
101-200 3
201-400 4
401-600 5
601-800 6
801-1000 7
1001-1300 8
1301-1600 9
1601-2000 10
Weight of one sample
Approximate weight of one sample of fertilizer sfallows.
i.  For straight micro-nutrient fertilizers 100 g
ii.  For chelated micro-nutrient fertilizers
and mixtures of micronutrients 50 g or the maximum
packing size  of
similguantity.
ii. For other fertilizers and mixtures of fertilizers 400 g
Preparation of Composite sample
Spread the composite sample on a level, cleandarfdce, flatten it out and
divide it into four equal parts. Remove any diadlynapposite parts. Mix the two
remaining parts together to form a cone. Flattetrtloeicone and repeat the operation of
quartering till a representative sample of requikeight is obtained.
Preparation of test sample and reference sample
i. The composite sample obtained above shall be spraadn a clean, hard
surface and divided into three approximately equoations each of the weight

as specified above. Each of these samples shatittde the test sample.



ii. Each test sample shall be immediately transferoed suitable container. The
slip with detailed description may be put inside #ample bag. Each bag shall
also be properly labelled.

li.  Each test sample container shall then be sealddtagtseals of the inspector, if
possible seal of the manufacturer/importer/deatgpurchaser as the case may
be, may also be affixed.

iv. Out of three samples collected, one sample so desllall be sent to the
Incharge of the Laboratory notified by the Statev€@ament. Another sample
shall be given to the manufacturer or importer @aldr or the purchaser, as the
case may be. The third sample shall be sent byn#pector to his next higher
authority for keeping in safe custody. Any of thé&ér two samples may be sent
for referee analysis.

Method of sample collection for liquid formulations
Generally this is followed for liquid formulationemulsified concentrates) of

pesticides.
In case of liquid formulations, these are packedmall containers of 100 mL /
250 mL / 500 mL / 1000 mL capacities. They are prbppacked and sealed in large
cartons. As per ISI specifications, liquid formidats are collected as given below.
* If box contains 3-15 bottles, select 3 bottles atoand
* If box contains 16-40 bottles, select 4 bottlesaatiom
* If box contains 41-65 bottles, select 5 bottlesaatiom
* If box contains 66-110 bottles, select 10 bottlesadom
After selection of bottles, they are neatly packetieled properly and sent to
the nearest pesticide testing laboratory for amalys
Information should be enclosed to pesticide oilizer sample, which contains
the following information.
1. Common Name
. Trade Name
. Company manufacturing pesticide / fertilizer:

. Date of manufacturing

a b~ W DN

. Per cent nutrient (or)
Per cent active ingredient
6. Lot No / Batch No.



7. Name of the dealer / manufacturer:

8. Date of sample collection

9. Name of the person who collected sample :

10. Signature of dealer / manufacturer

11. Signature of collected person / inspector :

Among the three samples packed one part of thelsaim sent for analysis to
nearest pesticide / fertilizer testing laboratooy inalysis. The second part of the
sample is given to the dealer or manufacturer fugnom the sample was collected.
The third part is retained by the inspection / persvho collected the sample for
producing in the court in case of any legal problem

The sample received by the laboratory is giveadecmumber and is entered in a
register with the information present in informaticheet. As far as possible the
samples are to be analyzed immediately. Otherwilse, sample is stored in a
refrigerator. Just before analysis, the sampleejt kn over at 4C and is brought back
to room temperature for analysis. After analyis, report is signed by the analyst and
sent in duplicate to the person who collected #dme / inspector for taking necessary
action.

General precautions in drawing sample:

1. Sample should not be taken from place exposedirto s

2. Sampling instrument as well as materials shoulttdefrom contamination

3. To draw representative sample, sampled materiabi®ughly mixed

4. The sample should be kept in dry, clean, glasebot screw capped polythene
bottles or thick walled polythene bags which magacemmodate 400-600 grams of
material

5. The bottles are properly sealed and inserted Inth bags and it is supported with a
label.

Terminology used in fertilizer sampling:

Consignment: This term is used consisting of different kindsfeftilizers namely

urea, SSP, DAP etc., which will have maximum cayaufi 2000 Metric tones.

Lot: Lot consists of stacked material of one kind nameka. Maximum size of lot is
2000 bags or 40 Metric tones.

*kkkkkkkkkkkk
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Expt. No. : 2 Date:
QUICK TESTS FOR IDENTIFICATION OF KNOWN FERTILIZERS

The radicals N, K*, Cd™ that are present in fertilizers are known as basic
radicals whereas CISQ? ", PQ " and NQ are acid radicals. The basic radicals react
with reagents, giving precipitates. The acid radicenay be classified into two
categories.

Class A Radicals can be identified by volatile produditained on treating with acids.

Class B:Those identification dependent on the reactiosoiation

Class A is divided into 2 categories

1) Gases evolved with dilute acids: e.g. £0HCO;, SQ;, sulphide (9, thiosulphite
($203), Nitrite (NO,) are the examples

2) Gasses evolved with conc.H2S04:e.g. , 8F " and NQ’

Class B is divided into 2 categories

1) The precipitation reactions in solution $0and PG*"

2) Oxidation and reduction reactions in solution, dgnganate, chromate and
permanganate

Radical: It is a group of atoms which maintains its ideniiit the chemical reaction.

Tests for identification of acid radicals: The common acidic radicals found in
fertilizers are C| SQ2, PO %and NQ .

|. CHLORIDES:

1. Action with heat: Generally chloride fertilizers don’t undergo anyanbe.
However, hydrated chlorides like MgCGind ZnC} undergo reaction by giving off
HCI on heating.

2. Test with Conc. HLSOy4: Take a little amount of chloride solution in a tegie and
add conc.HSO, and heat it. Reaction is vigorous even in cold dood .On
warming decomposition is complete with the evolatad HCI. This is a colour less
gas.

It gives fumes with moist air which is recognized wibdure litmus paper is kept

at the mouth of the test tube and it turns to Aedlass rod dipped in ammonia when

10



exposed at the mouth of the test tube, dense vitnitees of NHCI are formed
which have pungent odour
2 NaCl + HSO; — N&SO, +2HCI
NaCl + SO, —NaHSQ + HCI
3. Test with MnO, and conc.H SO, : Take equal quantities of chloride salt and MnO
in a test tube and mix them well. To it add copS&, and warm it. By this reaction
greenish yellow colour gas of chlorine. This isagaized by its pungent[suffocating]

odour. It bleaches the moist litmus paper.

4 NaCl + MnQ +2 H,SO; — MnCl; + Cl; 1+ 2H,0 +2N&SO,

4. Action with AgNO3 : To a solution of chloride, add AgNGand mix it well. A
white curdy precipitate of AgCl is formed. It turte violet when exposed to
sunlight. This white precipitate insoluble in Hil@nd soluble in Nkl

NaCl +AgNG» AgCl + NaNQ

5. Chromyl chloride test: Mix dry chloride fertilizer with an equal quantitgf
potassium dichromate in the dry test tube and fespglof conc. 5O, . Gently
warm the contents, reddish brown fumes of chrororide is evolved. Dissolve
the vapours in a test tube containing water. Agidife brown solution with little
acetic acid and lead acetate. Then yelpwecipitate of lead chromate is formed

CrO.Cl, + Pb(CHCOO), +2H,0 — PbCrQ+2CH;COOH +2HCI
[I. NITRATES:

1. Action with heat : Nature of the reaction depends on the cation

i) Nitrates of alkali metals: They yield Q gas leaving only solid nitriten heat
2 NaN@ — O,+2NaNQ

i) Ammonium nitrate: On heating gives nitrous acid and steam
NHs;NO; — N,O +2H,0
2. Action with conc.H,SOy4: To the salt add conc,BO, and heat it, reddish brown
vapours with pungent odour is liberated. These istddapours are nothing but
nitric acid vapours .They vyield nitrates by decosipon on heating
KNOj3 + H,SO; — KHSO, +HNO;
4HNO; — 4NO, +O, +2H,0
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3. Action with Conc. H,SO4and Cu turnings : Takea solid fertilizer sample in a test
tube. To it add Cu turnings and cong3f, and heat the contents. Reddish brown
fumes of nitrates are released conspicuously amddlution turns to blue due to the
formation of cupric nitrate.

KNO3 + H,SO; — KHSO, +HNO;
3Cu + 8HNQ— 3 Cu (NQ), +2NO +4H0O
2NO + @ — 2NO

This test is also know as Cu test for nitrates

4. Brown ring test: Add slowly conc.HSQO, along the sides of the test tube containing
the saturated solution of ferrous sulphate andueitrA brown ring is formed at the
junction of the two layers. The compound formedfasrous nitroso sulphate,
Fe(NO)SQ.

KNQ +H,SO; — KHSO, +HNO;
6FeS@+3H, SO, +2 HNO; — 3 Fe (SOQy)3 +2NO +4H0
FeSQ +HNO; — Fe (NO) SQ
This brown compound is stable in cold conditionn @varming it gets
decomposed giving off nitric oxide. This test id dependable, in the presence of

iodides and bromides .

5. Diphenyl amine test: Take few drops of nitrate solution in a watchsgl, add one

or two drops of diphenyl amine reagent , the sotutthanges to blue colour

6. Al or Zn with NaOH: Boil the solution of nitrates with Zn and NaOH. Arania is
liberated. Ammonia can be recognized by its smeilleen moist red litmus paper
is exposed to the vapours of ammonia turns to dtugtass rod dipped in HCI when
exposed to the vapour dense white fumes of@tdre formed.

NaNQ +4 Zn +NaOH— NHs; + 4 N&Zn0O, +2H,0

. SULPHATES:
1. Action with conc. H,SO, and heat :No action
2. Action with BaCl,: When a solution of sulphates is treated with Baglution, a

white precipitate of BaS{will be formed which is insoluble in water.

12



IV. PHOSPHATES:

1. Action of heat: No reaction

2. Action with ammonium molybdate: Take few mlof the phosphatsolution in a
test tube and then add ammonium molybdate sol{i{dH ;).Mo0O, ] followed by
conc.HNQ and warm the solution(8G). On warming the solution turns into
yellow colour and the cannery yellow precipitatflHi4); PO, 12 MoOs | is
formed. .

Nao HPQ, + 12 (NH,) 2 MoO, +HNO; — (NH4)3 POy 12 MoQ; + 2NaNQ +
HNNO; +12H,0

3. Action with AgNO 3: If phosphatereacts with Ag N@, yellow precipitate of silver

orthophosphate is formed. It is soluble inN&hd dilute HNQ
2Na; HPO4 + 3AgNO; — AgsPO4 +NaNOs +NaH,PO4

This precipitate is soluble in GJEOOH and mineral acid and insoluble in NH

4. Action with MgSO,4 and Mg(NOgs).mixture: Phosphate solution gives white
crystalline precipitate magnesium ammonium phospheth MgSQ and
(MgNOs), mixture. The precipitate is soluble in mineraldscincluding acetic acid
and insoluble in Nkl

5. Action with FeClz and CH3COONa : On addition of FeGl drop by dropto the
phosphate solution and heated with sodium acetatacetic acid which gives
yellow precipitate of ferric phosphate which iswd@é in dilute mineral acid but
insoluble in dilute CHHICOOH.

2.2. Identification of basic radicals in fertilizers

|. POTASSIUM:

Many salts of potassium are commonly known andagl soluble in waterviz.,
KCI, KSOy ,KCr,07, KMNO4 ,KBr, KI ,KCN etc,. Out of these salts KCI andS0O,
are widely used as fertilizers to supply K. Potasshydrogen tartarate and potassium
per chlorate are sparingly soluble in water. Pre@asolution of the given potassium
salt (KCI) in water and carryout the following test
1. Action of sodium cobaltinitrite solution: Take 1 ml of conc. KCI solution in a test

tube and add concentrated sodium cobalt nitriteit®el. Shake the contents an

yellow orange precipitate of potassium cobaltiaiig formed, which is insoluble in

13



dilute acetic acid. The precipitate is formed shkwih dilute solutions hence
concentrated solutions should be used .Warmingehashe precipitation.
Nag[CO(NQO,) ¢] +3KCI (excess)— K3[CO(NO,)s +3NaCl
Nag[CO(NQ,) ¢] +2KCI (excess)— K, Na [CO(NQ)s +2NaCl

As salts of ammonia yield similar results, it isestial to eliminate ammonium

slats prior to a test for potassium.

2. Action with tartaric acid : A little solution of potassium salt and equglantity of
tartaric acid is added to a test tube. A white tallise precipitate of potassium acid
tartaratd.e. potassium hydrogen tartarate is formed. Take cdratenl solutions the
precipitation is soluble in mineral acids and aksl but insoluble in 50 per cent
alcohol. The test is similar in the case of ammuonisalts and hence they need
elimination.

KCI + H,C4H40 — KHC4H4O6 + HCI
KCI + NaHCGH,0s— KHC4H4Os + NaCl.

The use of sodium hydrogen tartarate solution (atgd) is preferable to tartaric
acid. Precipitate formation is promoted by vig@ahaking.

3. Action with perchloric acid: To a concentrated solution of potassium salt, add a
little quantity of perchloric acid. A white crysliale precipitate of potassium per
chlorate is formed
HCIO, + KCI — KCIO4 + HCI.

This alcoholic solution should not be heated aaregdr explosion may result.

4. Action with AgNO3; and solid sodium cobaltinitrite: To a little quantity of
potassium salt add a drop of 0.05 per cent Aghi@ a small quantity of sodium
cobaltnitrite are added when a yellow precipitate dipotssium silver hoax
nitrocobaltate KAg Co (NQ) is obtained.

Il. CALCIUM

The calcium salts used as a fertilizer are supkosphate, dicalcium
phosphate, calcium ammonium nitrate and as amemsnaoé gypsum, limestc. The
nitrates and chlorides of calcium are soluble inenaCarbonates are more soluble in

dilute acids while sulphates of calcium are spgy soluble in water.

1. Action with dilute H,SO,: To a small volume of calcium salt solution add équa

quantity of dilute HSO,when a white precipitate of calcium sulphate isrfed.

14



CuCk + H,SO, — CaSQ+ 2 HCI
The precipitate is appreciably soluble in evadnd more so in acids. It is also
soluble in hot ammonium sulphate solution due &ftlimation of a complex salt.
CaSQ+ (NHg)2S0; — [(NH4)2S04.Ca(SQ)7]
2. Action with CaSQ salt: Add to a solution of Ca salt- calcium sulphate 8otu
produces no precipitate even on heating.
3. Action with ammonium carbonate solution: To the small quantity of
ammonium carbonate. A white amorphous ipitate of CaCQ@ changes to
crystalline on boiling, soluble in warm acid. Theeg@pitate is also soluble in water
containing carbonic acid in excess owing to tivenfation of soluble bicarbonate.
CaCl + (NH;),Co3 — CaCQ + 2 NH,CI

CaCo+ H,O + Cp— Ca (HCQ),

5. Action with ammonium oxalate solution:- Add a little of ammonium oxalate to a
solution of calcium salt a white precipitate ofcbam oxalate formed readily from
the concentrate solution and slowly from dilutdusons . Precipitation is
facilitated by addition of N{OH.

CaCh +(NH,), C,04 — CaGO,4 +2NH,CI
This precipitation is soluble in mineral acids.

5. Action with potassium ferrocynide solution: To a little quantity of calcium salt

solution, add  excess quantity of K-ferrocynideyellow precipitate of calcium

potassium ferrocyanide is formed. The sensitivityhe test is enhanced by the addition
of an excess of a solution of MEI.
CaGl+ K4 [ Fe (CN}] — Ca K, Fe (CN) + 2 KCI

. AMMONIUM
The common salts of ammonium are the chloride,h&ify nitrate and phosphate,
all of which are used as fertilizers and are s@ublwater. Use a solution of ammonium

salt to carry out the following tests.
1. Action of heat: Heat some solid NIC| salt in a dry test tube and note the

sublimation of the salt on the cooler parts of thst tubei.e. ammonium gently

sublimate on heating.
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2. Action with NaOH: On slightly warming the solution after addition NBOH,
ammonia is evolved out, which can be identified by
a. The characteristic smell
b. The formation of white dense fumes when a glassdipged in dilute
HCl is exposed to the vapour
c. Moistened red litmus turns blue
d. Filter paper moistened with mercurous nitrate tunlask
NH,Cl + NaOH— NH,OH + NaCl
— NH3 + H,O + NaCl.
2 Hg (NOs) + 4 NH; + H,O — O Hga NH2.NO3z+ 2 Hg + 3 NHNO;
Black
3. Test with Nessler’'s reagent: To a little quantity of ammonium salt solution aald
little amount of Nessler's reagent. A brown pretE® is formed even with very
dilutions of ammonia. The test is extremely debcand detects even traces of
ammonia.
NH4Cl + 2Hgh.2KI + 4 KOH— O.HgNH,l + 7Kl +KCI + 3H20
NECI + Na; [Co (NO)g] — [NH4]5 [Co (NOy)e] + 3 NaCl
4. Action with sodium hydrogen tartarate solution:- A solution of sodium hydrogen
tartarate is added to a solution of ammonium ghkn a white precipitate of
ammonium acid tartarate similar to K but slightlyor®a soluble than the
corresponding K salt, from which it is by the ewan of ammonia when heated
with a solution of NaOH.

Na H G Hs Os + NH,Cl — NH4 C4 Hy Og +NaCl

*kkkkkhkk
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Expt. No.:3 Date:
IDENTIFICATION OF ANION AND CATION IN UNKNOWN FERTI LIZER

1.Tests for identification of anion or acid radicas in the given fertilizer.

Test 1: Action of heat:Small quantity of fertilizer salt is taken in attégbe (dry) and
gently heat on a flame.

a) No change: May be CTEQ,~

b) Sublimation: May be nitrates

Test 2: Action with conc. HSO,: A small quantity of fertilizer salt is taken inest

tube and add a little quantity of conc,S0,

a) Which gives colourless pungent smell gas, whictuin given dense fumes when
glass rod dipped in ammonia solution indicates b@presence of chlorides.

b) Reddish brown fumes indicates may be presehcirates

Test 3: Action with MnO, +Conc. H,SOq,: A small quantity of fertilizer salt is taken
in a test tube to it add small quantity of Mnfdllowed by concH,SO,

a) Greenish yellow colour less gas evolved, wherosead to sunlight indicate may be
presence of chlorides

b) Reddish brown fumes and the solution turned¢er indicate may be presence of
nitrates 4NaCl + Mn@+ 2H,SO; — MnCl, + ChT + 2H,0 + 2NaSO,

Test 4: Action of Barium Chloride: To fertilizer salt solution add excess of Baidla

test tube .White precipitate is formed, indicatesay presence of sulphates

Test 5: Action of Ag NG;:  To the salt solution add excess of Ag \gDlution.
a) White precipitate : Presence of chlorides
b) Yellow precipitate : Presence of phosphates
NaCl + AgNG — AgCl + NaNQ

17



II. Tests for identification of cation or basic radical in the given fertilizer

Test 1: Action with heat: A small quantity of fertilizer salt is taken intest tube and
heat under the flame>A white sublimation indicates the presence of amia{NH,")
Test 2: Action with conc. HSO,: A small quantity of fertilizer slat is taken inest

tube to it add conc.$$0, —A white precipitate of CaS{aleveloped indicates presence

of calcium (Ca)
Test 3: Action with perchloric acid :A small quantity of slat is taken in test tube and

to it add 1 ml of perchloric acid—-A white crystalline precipitate of potassium per

chlorate indicates the presence of potassium (K)

kkkkhkkkkkkkkk
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Expt. No.:4 ate:
ESTIMATION OF NITROGEN IN FYM AND UREA

4.1 Estimation of nitrogen in FYM
Aim: Estimation of total nitrogen in FYM by salicylacid method
Principle:

The farmyard manure contains nitrate nitrogen idlitawh to organic and
ammonical form, which is digested with sulphuriddam the presence of CuS0
K>SO, and salicylic acid and sodium thiosulphate f8@3) . During digestion CuSQ
acts as a catalyst ang30, raises the boiling point of 330, and hastens the digestion
process .By digestion the organic form of nitrogerconverted to ammonical form.
Salicylic acid reacts with nitrates and forms nigalicylic acid which is reduced to
amino salicylic acid by sodium thiosulphate. Amsuatdicylic acid reacts with sulphuric
acid forming ammonium sulphate. Thus by digestibfoams of nitrogen are converted
to ammonical form and the ammonical form of N istided with Na OH and the
liberated ammonia is made absorbed in boric adigtisa and finally the total content
of nitrogen is estimated by titrating with standa50..

Reactions:
1. When FYM is treated with $$0O, the nitrate nitrogen is converted to HNO
2 NaNG H,SO; — 2HNGO; + NaSOy
2. HNOsso produced reacts with salicylic acid and fornisosalicylic acid
HNQ + GsH4 OH COOH— CgHz NO, OH COOH +HO
3. Sodium thiosulphate reacts with H2SO4 and formglauic acid.
NaS,05 + H,SO; — NapSO, + H,SO; +S
4. The sulphurous acid reacts with nitro salicylicdeand converts it to amino salicylic
acid.
CeHz NO,OHCOOH + 3HSO; + H20— CsH3NH,OHCOOH + 3 HSO,.
5. Amino salicylic acid on reaction with230, gives (NH,)>SOy
2 GH3 NO, OH COOH +27 HSO, — (NH4)2SOs + 26SQ + 30 HO +14 CQ
6. (NH4)>SO, produced reacts with NaOH and gives ammonia
(NH4)2SO;, + NaOH— 2 NH; + Na&SO, + 2H,0
7. NH3 released is absorbed by boric acid to form amuomo tetra borate complex.
2NH; + 4H;BO3 — (NH4)2B4,O7 +5H,0
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8.

Ammonium tetra borate reacts with$0, and forms ammonium sulphate and boric
acid.
(NH4)2B4O7 +H2SQ; +5H,0 — (NH,)2SO, + 4H;BO3

Reagents

1.
2.

Conc.H,SO,0f 98 per cent purity

Salicylic acid: It fixes the nitrate nitrogen as nitro salicyéicid, there by reduces t
he loss of nitrogen through volatilization.

0.1N H,SO, : Dissolve 2.67 mL of conc. 330, in 1000 mL of distilled water with
the help of 1000 mL volumetric flask. Thoughsta secondary standard solution
it should not be used directly before its usagould be standardized with same
strength of primary standard solution like,N&;

0.1 N NaCOs : Dissolve 5.3 grams of N@O; salt in 1000 mL of distilled water
with the help of 1000 mL of distilled water withet help of 1000 mL volumetric
flask

4 % Boric acid: Dissolve 40 grams of boric acid powder in 1000 ofdistilled
water in a reagent bottle by using measuring cglind

40% Na OH: 40 grams of NaOH dissolved in 100 mL of distilledter.

Sodium thiosulphate (NaS;0O3): It reduces the nitro salicylic acid to amino
salicylic acid.

Digestion mixture: It contains20 parts of K;SO;,, 1 part of CuSQ, 5 H,O and 4
parts ofFeSQ, 7 H,O. Copper sulphate acts as catalyst where,&0OKincreases

the boiling point of HSO,

Mixed indicator: Dissolve 0.66 mg methyl red and 0.99 mg of bromesal green
in 100 ml of 95 per cent ethyl alcohol with thdphef 100 mL volumetric flask

.Though it is an alcoholic based indicator it slidog pre served under refrigeration

10.Glass beadsare added to prevent bumping during distillationcess.

11. Paraffin wax: To avoid frothing during distillation process.

Procedure: Procedure involves 3 steps
A. Digestion

B. Distillation

C. Titration
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. Digestion:

. Weigh exactly 1 g of air dried FYM in a kjeldaha$k and moisten with about 20
mL of distilled water.

. Shake well the contents of kjeldhal flask and aBchR of conc. HSO, along the
sides of the flask, allow the contents for 24 lorge¢night) for cold digestion.

. Later add 10 g of digestion mixture, 1g of salicylacid and 5 g sodium
thiosulphate.

. Heat the contents of the flask slowly till the aambis oxidized. Later heat the
contents of flask strongly (350-4%) for 1-2 hours till a clear whitish or greenish
solution is obtained.

. The maintenance of temperature is very essentichuse, if the temperature is
below 350°C, the distillation could not be completed .If iceeds 406C ,loss of
nitrogen takes place .

. Distillation:

1. Cool the flask to room temperature and transferciv@ents of the kjeldahl flask

quantitatively to distillation flask.

. Dilute the sample by adding 200 mL of distilled erafollowed by addition of 2 to 3
glass beads and 10ml of paraffin wax and place the distillation set.

. Keeps the beaker containing of 5 mL of 4%boric dading mixed indicator under
the delivery tube in such a way that the tip of deévery tube should be immersed
in the boric acid solution.

. Add 100 mL of 40% NaOH solution and immediately mwect the distillation flask
to the condenser.

. Heat the flask until all the ammonia is liberategb{ with moist red litmus paper).

6. The completeness of distillation is checked by expgp moistened red litmus paper

at the tip of the condenser. If the paper remagts it indicates completeness of
distillation or else continue the distillation.

. Titration :
. The ammonia borate is titrated against standardisalof 0.1N H SQ,unless blue

/ green colour changes to wine red colour. Noterddlve burette reading as titer

value
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Model calculations:
Calculations
Weight of FYM taken for digestion =1g
Experimental titre value = x mL of 0.1 N,&O,
Blank titre value =y mL of 0.1 N 30O,
Actual titre value= x-y= z mLof 0.1 N 50,
Model Calculations:
Factor derivation :
1000mL of 1 N HSO, =14 g of N
1mL of 1IN HSO, = 14/1000 or 0.014 g of N
1mL of 0.1 N HSO, =0.014/10 = 0.0014 g of N
1mL of 0.1N HSQO,=0.0014 g N
Z mL of 0.1N HSO, =0.0014 x Zg N
1 g of FYM contains = 0.0014 x Z
100 g of FYM contains = 0.0014 x Zx 100/1gN =A
% NInNFYM=A%

Rating chart:

FYM Verrompost
Inferior <0.5 <1
Sufficient 0.5-0.75 -21
Rich >0.75 >2
Result: The given vermicompost contains ----- of totalHence it is said to be ---------

(inferior/sufficient/rich) in quality.
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4.2 Estimation of nitrogen in Urea

Aim: To determine the nitrogen content of urea and esgpitee results as percentage or
content and its purity

Theory: According to the fertilizer control order [FCO], thpecifications given to the
urea are 1) it should contain minimum 46 per cattbgen 2) less than 1 per cent
moisture and 3) the nitrogen is in amide form.

Principle: The amide form of nitrogen present in the ureeoisverted into ammonical
form of nitrogen by digesting the material with corb,SOy in the presence of digestion
mixture. The converted inorganic nitrogen whichinsthe form of (NH), SQ, is
distilled with strong alkali and nitrogen is libégd as NH. The liberated NH is
condensed as ammoniated water {OH) by absorbing in boric acid and resulting in
the formation of ammonium tetra borate .The nitrogeesent in the Ammonium tetra

borate titrated against standard sulphuric actiénpresence of mixed indicator.
1) Reactions involved in Digestion

NH,-CO-NH, +H,O — (NH1)2003

Urea Ammonium carbonate

(NH4);COs+ H; SO —  (NH), SQ, +COy1 +H;0

2) Reactions involved in distillation
(NH4)2SO; +2 NaOH— 2 NHs;t + NaSO, + 2H,0

NH; +HOH — NHOH
NH4OH + H;BO3; — (N H4)zB407 +5H,0
Wine red green/blue

3) Reactions involved in titration

(NH4)2B407 +H,SO, +5H,0 — (NH4)2804 + 4H;BOs3
Green /Blue Wimed
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Reagents:

1)
2)

3)

4)

5)

6)

Conc.H,SO, of 98 per cent purity

Digestion mixture: It is a mixture of two salts namely,80, and CuSQ@ mixed in
the ratio of 10:1 and properly grinded by using taoand pestle.

4 % Boric acid: Dissolve 40 grams of boric acid powder in 1000 aifldistilled
water in a reagent bottle by using measuring ceglind

0.1N H,SOy: Dissolve 2.67 ml of conc. 430, in 1000 ml of distilled water with
the help of 1000 mL volumetric flask. Thoughgta secondary standard solution
it should not be used directly before its usagould be standardized with same
strength of primary standard solution like,N@;

0.1 N NaCOs : Dissolve 5.3 grams of N@O; salt in 1000 mL of distilled water
with the help of 1000 mL of distilled water withet help of 1000ml volumetric
flask

Mixed indicator : Dissolve 0.66 mg methyl red and 0.99 mg of brormesal green

in 100 mL of 95 per cent ethyl alcohol with thdpghef 100 mL volumetric flask
.Though it is an alcoholic based indicator it sldodog preserved under refrigeration

Procedure:

3)
4)
5)

6)

The estimation of nitrogen involves 3 steps,
Digestion ,
Distillation and
Titration .
Digestion :
Weighexactly one gram of urea into digestion flask
To it add 20-30 mL of concentrateg$0,, allow the contents for cold digestion for
24 hours.
Heat the flask gently on the flame for about 5-lfiutes
Remove the flask from the flame and add 5 grantig&stion mixture.
The flaks is heated continuously by using flamé&émtemperature ranging from 350
+ 50°C for about 2-3 hours until clear bluish greenlbaooless material is retained
.During digestion maintainace of temperature is angnt because when the
temperature is above 40, there is every chance of loss of nitrogen, B th
temperature is below 30C digestion could not be completed.
Digestion mixture is transferred to 250 ml volunieeftask with the help of funnel

with repeated washings and make up to volume wtilldd water.
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7

1)

2)

3)
4)
5)
6)

7)

1)

If there are any impurities, filter the solutiohraugh filter paper and filtrate
collected into a beaker (digested material).

Distillation:

Pipette out 10 mL of filtrate into distillation 8&, to it add 200-250 mL distilled
water followed 4-5 glass beads and paraffin wax avoid bumping and frothing
during distillation.

Measure 30-35 mL of4 % boric acid mixed with 5 ml of mixed indicatpwine
red colour) in a 250 mL beaker and place the beatkkthe tip of conductor and to
see that tip of the condenser should immersedaiic lacid solution to avoid loss of
ammonia through voltalization.

Add approximate 25-30 mL of 40 % NaOH and closettipetightly.

Allow to water to circulate in the condenser.

Heat distillation flask gently and raise the tengpere in the range 350 + 5G
Ammonia thus released during distillation and isgeal through flask head and
reach the condenser where gaseous ammonig) (Blldondensed to NjOH and is
absorbed in boric acid as ammonia tetra borate.

The completeness of distillation is checked by sxpp moistened red litmus paper
at the tip of the condenser. If the paper remagus it indicates completeness of
distillation / else continues the distillation.

Titration :

The ammonia tetra borate is titrated against stahdolution of 0.1N 50O, until

blue / green colour changes to wine red colour eNdwn the burette reading as

titer value

Model calculation

Calculations:

Weight of sample =1 gram
Volume made up =250 mL
Aliquot taken =10 mL
Titer value =ZmL

Derivation of factor:

1000mL of 1 N HSO, =14 g of N

1mL of 1IN HSO, = 14/1000 or 0.014 g of N
1mL of 0.1 N HSQO, =0.014/10 = 0.0014 g of N
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1mL of 0.1N HSO;= 0.0014 g N

Z mL of 0.1N HSO, =0.0014 x Zg N

10 mL of Urea solution contains =0.0014 x Zg N

250 mL of Urea solution contains= 0.0014 x Z x 280¢4 N

1 g of Urea sample contains = 0.0014 x Z x 250N

100 g of Urea sample contains =0.0014 x Z x 280X 100/1gN =A
% NinUrea=A%

Purity % = Estimated content / Guaranteed c¢un({#6) x100

Rating chart:

Urea
Inferior <95 %
Genuine 9500 %
Adulterated >100 %
Result: The given urea sample contains ----- of total NnEk it is said to be ---------

(inferior/genuine / Adulterated ) in quality.

*kkkkkkkkkkk

kkkkkkk
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Expt No:5 Date:

ESTIMATION OF WATER SOLUBLE P ,05 IN SINGLE SUPER PHOSPHATE
BY PEMBERTON’'S METHOD.

Theory: According to specifications given by FCO, SSP cmistd 6% BOs, 20%Ca

and 12% S with maximum permissible water contefb.12

Aim: To determine water soluble phosphate content in&@fsRexpress the result as

percentage of s and calculate its purity.

Principle: The phosphates that are present in SSP are pategpias Ammonium
phosphomolybdate (Yellow) with addition of ammoniunolybdate in the presence of
HNOs. The precipitate is washed with potassium nitsati@tion in order to remove the
acid present in it. The acid free precipitate ited against standard solution of NaOH
unless until yellow colour disappears and run dewcess of NaOH and note down the
burette value. The excess NaOH not utilized fosaliang the precipitate is determined
by back titrating with same strength of HiQ'he difference between alkali consumed
and acid utilized during back titration gives tdea of actual amount of NaOH utilized
for dissolving the precipitate.

Reagents:

1. 20% Ammonium molybdate solution Dissolve 200g of Ammonium molybdate
salt in 400-500 mL of distilled water though itirssoluble in water in ordinary
conditions. Heat the solution at a temperature eaoig10-26C. The solution is
transferred to 1000 mL volumetric flask with thelgh@f funnel and make up
volume to mark with distilled water.

Ammonia solution:

Solid ammonium nitrate salt

Red litmus paper

N/10 NaOH standard solution Dissolve 4g of NaOH flakes in 200-300mL of

distilled water in a 500 ml beaker and transfer ghkition to 1000 mL volumetric

ok~ w0 N

flask with the help of funnel and make up volumentark with distilled water.

6. N/10 standard solution of HNQ: Mix 5.5 mL of conc. HN@ in 1000mL of
distilled water with the help of 2000 mL volumetfiask.

7. 3% KNO 3 solution: Dissolve 60 g of KN@salt in 2000mL of distilled water with

the help of reagent bottle by using measuring dgin
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Apparatus: 250 mL borosil beaker, water bath, weighing balad®®0 mL volumetric
flasks - 2 , 100 mL volumetric flask -1, 500 mL keg 2500 mL capacity reagent
bottle-1, 10 mL pipette-1, 25 mL burette-1, Whatmmo. 42 filter paper and glass rod.

Procedure:
Sample preparation: Dissolve 1g of oven dried SSP fertilizer in a 500 beaker. To
it add 200-300mL

of distilled water, stir the contents thoroughlydatransfer the solution to 500 ml
volumetric flask and make up volume to mark witlstiled water. This procedure

involves 3 steps i.e

A. Precipitation
B. Filtration /Separation
C. Titration.

A. Precipitation:

» Pipette out 10 ml of fertilizer solution into 250 beaker.

= Toitadd 50 ml of distilled water followed by aepe of red litmus paper.

= Add drop by drop NHl solution till the colour of litmus paper turn ttub (alkaline
condition)

= Brought back the media towards acidic with constidition of HNQ drop by
drop (litmus paper turn to red)

» This is done to confirm the media of solution iglac The reason is precipitation is
carried out only under acidic condition.

= At this stage add 5g of solid (MNO3) ammonium nitrate with constant stirring.

» Place beaker on hot water bath maintaining the ézatpre 60-65C.

= Continue heating in this range till water bubbléserved. At this stage add 20 ml
of precipitation mixture (11 ml of 20 % ammonium Iytmlate solution + 9 ml of
Conc .HNQ) to the contents of beaker with constant stirriysjlow colour
observed. Further continue for 5 min and removddretiom hot water bath.

B. Separation/ filtration:

» Transfer the contents of beaker (precipitate) fisnael arranged with Whatman no.
42 filter paper with repeated washings.
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* The precipitate is constantly washed with 3% KJ€¥@lution unless until precipitate
is free from acid.

Test for acidity:

Take few ml of 0.5 % NaOH in a test tube add gdbphenolphthalein, pink
colour develops and collect the filtrate into tadbe , pink colour remains as it is
indicates free of acids / else continue washings.

C. Titration:

» Acid free precipitate along with filter paper ianisferred to 250 mL beaker.

 To it add 50 mL of distilled water and a preciptabntaining filtrate gets pulped
by using glass rod (Yellow)

e Fill burette with N/10 Na OH and titrate the corttenf beaker unless until yellow
colour disappears and run excess of 5 mL Na OH.

* Note down burette value as x mL.

* Add 2 or 3 drops of phenolphthalein indicator whigives pink colour to the
solution

* Fill burette with N/10 HNQ@and titrate contents till pink colour disappears.

* Note down burette values as y mL.

Discussion:

« The purpose of maintaining temperature between 30-&luring precipitation,
when the temperature is below 8D, the precipitation could not complete, when it
exceeds 6% , molybdate acid is followed.

+ The purpose of adding solid ammonium nitrate igdbgranular precipitation.

+ Washing of precipitate is done with 3% K@ avoid the precipitate turn to
colloidal stage.

Calculations:

Volume of N/10 NaOH utilized to dissolve the pret@ppe= x =13 mL

Volume of N/10 HNQ utilized for neutralizing excess of NaOH =y =3mL

Actual amount of N/10 NaOH utilized for dissolvipgt = x-y = z =10mL

Data:
Weight of fertilizer solution =19
Volume made =500ml|

Aliquot taken 10ml
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Factor:
46 L of 1N NaOH dissolves 142 g of®
1 L of 1N NaOH dissolves 142/46= 3.0869g eOR

1mL of 0.1N NaOH dissolves 3.086 x 1/1000 x 1/103003086 g of fOs

(2) 10 mL of NaOH dissolves = 10 x 0.0003086 dPgids
10 mL of fertilizer solution contains Z x 0.000308®f ROs
=10 x 0.0003086 g ot,0s
500mL of fertilizer solution contains = Z x 0.00@®&x 500/10 g of s
=10 x 0.0003086 x 500/10
19 of fertilizer sample contains = Z x 0.000308800/10 g 0f ROs
10 x 0.0003086 x 500/10
100g of fertilizer sample contains = Z x 0.0003@8800/10 x 100g
=0.1543 x 100
% purity of ROs= 15.43
Purity %= estimated value / guaranteed content X100
=15.43/16 X100
=96.4%
Result:
The given SSP fertilizer contains P,Os with purity % is
Hence, the fertilizer is said to be genuine in gyal

*kkkkkkkkkk

*kkkhkk
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Expt No:6 Bat

ESTIMATION OF POTASSIUM IN MOP/SOP BY FLAME PHOTOME TER
METHOD
Theory: Potassium chloride [KCI: Muriate of potash) aratd®sium sulphate ¢g80O,.
Sulphate of potash] are the important K fertilizé&kscording FCO, specifications KCI
contains 58-60 % O while K;SO, contains are 48 -50 %0,R.

Aim: To determine the K content in MOP fertilizer angpeess the result as
percentage of YO and calculate the purity per cent.
Principle:

When a solution containing fertilizer (MOP) is aped in the form of fine mist
on the flame with the help of automizer the fezgl salt get discharge into respective
atoms by absorbing thermal energy and electronseexg@ted. During excitation, the
electrons jump from lower orbit to higher orbiteftsome time they get cooled and
return back to its original orbit by emitting somagliation which is in the form of light
energy. The radiation which is in the form of lighhergy is deflected on the
columunating mirror and sent to prism where lignergy gets dispersed. The dispersed
radiation which is in the form of light energy iagsed to filter .The filter allows only a
type of radiation depending on the filter used K filter is used ,it allows only the
radiation pertains to K]. This is called monochrdimaadiation .The monochromatic
radiation which is in the form of light energysend to photocell, where light energy
is converted to electrical energy .The electricakrgy to be amplified and the
magnitude of electrical energy is read out on &vagemeter.

Apparatus:

Flame photometer, which comprises of a) Galvarient® Automizer c) flame source

1000 mL volumetric flask,100 mL volumetric flask,b@L pipette,50 mL pipette,500

mL volumetric flask and 25 mL volumetric flask

Preparation of standard curve for K:

a) 1000 ppm stock solution of K Dissolve 1.9067 grams of oven dried KCI salt in
1000 mL of distilled water with the help of 1000 mbalumetric flask.

b) Preparation of working standards : Pipette out 0,2,4,6,8,10, mL of 1000 ppm
stock solution of K into 100 mL volumetric flas&knd make up to the volume to
the mark with distilled water which gives 0,20,4@), and 100 ppm respectively.
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These concentrations are fed to flame photomater corresponding
galvanometer readings are noted down, then a sthodave is drawn by taking the
concentrations of K in ppm on X axis and galvaatenreadings on Y axis .By
joining any 3 points, a straight line is drawn witbe hand .This is called standard
curve for K .The sample reading is fitted in thenstard curve and the concentration

of K present in the fertilizer sample is calculated

Sample preparation: Dissolveone (1) gram of oven dried MOP fertilizer sample is
taken in 500-600m| of distilled water in a beaKaissolve it thoroughly filter it through
ordinary filter paper. The filtrate is transferrem 1000 ml volumetric flask with the
help of funnel and volume is made up to the nvatk distilled water .From this 1000
ml solution, pipette out 50 ml into 500m| volumetilask and make up the volume up
to the mark . From this 500 ml solution, pipette¢ ®0 ml into 25 ml volumetric flask
and makeup volume up to the mark with distilledevafhe solution is directly fed to

the flame photometer and record the sample reading.

Observations:

S.No. | Volume of 1000ppm Working standards [ppm | Galvanometer | sample
stock solution of K| or ug/mL] readings value
taken in 100 mL
vol.flask

1 0

2 20

3 40

4 60

5 80

6 100

Calculations:

Galvanometer reading =A

Concentration obtained from standard curve = A jLg'm
W1t of sample taken =1 gram

1 mL of fertilizer solution contains =Aug
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25 mL of fertilizer solution contains = Ax25ug

10 mL of fertilizer solution contains = AX 29U

500 mL fertilizer solution contains = A x 25 x 500/10

50 mL fertilizer sample contains = Ax25x500
10

1000 mL contains

1 gram fertilizer contains

= A Xx 25 x500 x 0Q®

10 x 50
= A x 25 x 500 x 100@

100 grams of fertilizer sample contains

Percentage of K

10 x 50
=Ax25x500x1000 g
10x50%10
% A5 x 500 x 1000 x100
10 x50%10
=B
=bx1.2

Percentage of O
Purity % =

Estimated valuex 100

Result: The % purity of MOP is

Guaranteed value (60)
C

kkkkkkk
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Expt. No.:7 Date:
Pesticide Control Order

The pesticide act was passed in Parliament in .18@&8ore introduction of
insecticidal bill in the Parliament our countryesddy had experienced more than 16
years in the production, import and use of pestgid This is essential for quality
control enforcement. This act came into effect oh Qctober 1971 at Central

Government level. In Andhra Pradesh it was enfofomd 1% December 1972.

Objectives: To regulate the manufacture, sale, transpottilligion and use of

insecticides with a view to prevent risk to humamigs and animals.

Under the insecticide act, Government of Indiadw@sstituted two committees.
1. Central Insecticide Board
2. Registration Committee

They have to advice Central and State Governmemédmical matters arising

out of administration of this act and also to caowyt the various functions

assigned to it under this act. Central insectiddidard consists of 24 members
and a secretary.

Registration committee consists of a chairman faredlmembers nominated by
Government mainly with a view to register new ing@des and formulations after
scrutinizing the claims made by the manufacturer @so to specify the precautions to
be taken against poisoning through handling ofdtisieles and to carryout incidental
matters arising out of the act.

Registration of Insecticides: Under Insecticide act, any person desired to nnpo
manufacture an insecticide should apply to RedisttaCommittee for registration of
insecticide. Separate form should be submitteddgrstration of different insecticides
and committee make detailed study regarding thenslanade on the efficacy / safety of
particular insecticide to animals and human bein@mmittee gives a registration
number to the manufacturer / dealer usually wit#nmonths from date of application.
Some times it may extend up to 6 more months. Appgainst registration or
cancellation of registration has to be done wiBndays of communication to Central
Government in a prescribed form. Decision of Car@overnment on this matter shall

be final.
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State Functionaries

Four state functionaries were appointed by theg@owent under this act.

1. Licensing Officer

2. Appeallate Authority

3. Insecticide Inspector

4. Insecticide Analyst
1. Licensing Officer. State Government appoints licensing officer fosues of
manufacturing license and to look after stockinigtribution, sale, and transport and
plant pest control operation in fixed jurisdictions
Granting of License:

License will be granted to those who have registéneir names on payment of
fee. License period is specified and has to bewed from time to time. If license is
misused, the licensing officer has the right tocgdrhe registration and license. Any
person, against decision of licensing officer capeal to appellate authority with in 30
days. The decision of appellate authority is final

Any person desiring to import , manufacture , sesliock, distribute and
undertake commercial pest control measure with afs@esticides may make an
application to the licensing authority for the grahlicense.

Under this act, all the manufacturing units havetdke license from the
Directory of Agriculture or Commission of Agricull of the concerned state where as
the seller , stockist , dealer or distributor hagatke license from the Joint Director of
Agriculture of the concerned district .

The license for manufacturing a product will beusss after the said product is
registered by the registration committee of Centradecticides Board, Faridabad
(Haryana). Manufacturer has to pay a registratem df Rs 500 per each formulation
subject to maximum of Rs. 7,500 and the licensaiil for a period of one year. The
seller or distributor has to apply for license g@omith the principles certificate issued
by the manufacturer or formulator. The seller astributor should also mention the
place of selling or the place of distribution oag# of stock in the application form. He
has to pay a fee of Rs. 100 per formulation subjeca maximum of Rs. 1500 and
license is valid for a period of one year
2. Appeallate Authority: State Government appoints appellate authoritgdiesider
appeals against the decisions of License Officer.

3. Insecticide Inspector:He is appointed by State / Central Government.
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Powers of Insecticide Inspector:

 He has power to search any place if he has douhttabanufacturing and sale of
insecticide against insecticide act.

* He has power to inspect, examine and make copiegeg$ters and documents
maintained by manufacturer or dealer or any otleesgn concerned with the act.

* He can assume power of police officer under seet®oriminal procedure act 1973
for the purpose of enquiry of correct name and esklrof person from whom
sample was collected.

Duties of Insecticide Inspector:

e Should inspect all the establishments pertaining ni@nufacture, sale and
distribution not less than 3 times in a year.

* He should satisfy himself that the license is ni atilised.

* He has to draw the sample and send for analysis.

* He has to investigate on any compliant receivediby

* He has to initiate prosecution in respect of persolating act.

* He should maintain proof of record of all visitsdareby him

Procedure to be followed by Insecticide InspectorWhen an Insecticide Inspector
ceases any record, register, document or stockruhgeprovision of act, he shall
inform the magistrate and take his orders regardiegcustody of the stock. After
obtaining the orders of magistrate, he can reldaselocuments. The sample collected
at random is divided into 3 equal parts, labeleth\iull details and sealed. One part is
sent to analyst for analysis, one part is givetheéoperson from whom the sample was
collected and "8 sample is retained by inspector to produce incthat in case of any
legal problem.

4. Insecticide Analyst: He is appointed by Central / State Government iwng

notification.

* Insecticide analyst has power to call for inforrnatand can take necessary action
for examination of samples sent to him either frimwecticide Inspector or from
persons from whom sample was obtained.

« The samples will be analyzed by analyst by follayvi§| approved methods and the

report is signed and sent to concerned officergttmation and action.
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Report of Insecticide Analyst: The report is given within 2 months to insecticide

inspector in duplicate in prescribed form duly €dnThe inspector gives a copy of

report to concerned person and other copy is kefite for use in any prosecution in

respect of sample. The state government may gtdhib sale, distribution and use of

an insecticide which is likely to involve risk tatman beings and animals for a period

of 2 months. If the investigation is not completbd period may further extended to

one more month.

Prohibition of import and manufacture of certain pesticides:

* A person should not import or manufacture a misteaninsecticide whose sale,
distribution or use of which is prohibited.

* An insecticide which is not in accordance with ktggde act and violates the rules
should not be imported or manufactured.

Transport and storage of insecticideNo insecticide should be transported or stored in

contact with food stuffs and animal feed. If angacticide is leaked during transport or

storage, the concerned agency should take measumgsdiately to prevent poisoning

or pollution of that insecticide with soil, water air.

Violations of the act:

1. For the first time if the offence is made imprisamhfor a period of 2 years or with
a fine, which shall not be less than Rs 10,000aAhith may extend to Rs 50,000 or
with both

2. For the second and subsequent offence , imprisonfoiea time which may extend
for 3 years or with fine which should not be lekart Rs 50,000 but which may
extend to Rs 75,000 or with both .

Insecticide Analysts and insecticide testing labsiA.P.:

The Assistant Director of Agriculture is in-chargesticide testing laboratory is
designated as Insecticide Analyst who analyzespésicide samples and give the
report in form No.IX within 30 days after receivitite sample. In Andhra Pradesh there

are 4 such labs located in Rajendranagar, Gunaatefalligudem and Ananthpur .
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Expt. No. :8 Date:
STUDY OF PESTICIDE FORMULATIONS AND PHYSICAL TESTS FOR
DIFFERENT FORMULATIONS
8.1. Study of pesticide formulations
Formulation is the treatment given to an active edignt with the aim of
improving its handling, storage, distribution, a@pation and effectiveness. Pesticide
formulation is the process of transforming pesgoithemical (ai) into a product, which

can be applied effectively, safely and economically

Why formulations are prepared

- Ease of application and handling

- To increase the effectiveness

- For uniform distribution

- To avoid phytotoxicity through overdosing

- To ensure safety to human being, animals, etclevepiplication and after use

Types of pesticide formulations:There are two types of pesticide formulationsythe
are,

Solid formulations

Liquid formulations

Gaseous formulations

l. SOLID FORMULATIONS :

a) Dusts
These are solid formulations, which can be usechowit dilution. These are
advantageous as these eliminate the use of watstsxre prepared by mixing the
active ingredient with carriers / diluents and muized to a particle size of 1-40
microns. The best diluents are silica, talc, kaddittapulgite. These contain 0.1 to 25 %
toxicant. These should be applied in the early si@fimorning.
* Some dusts are prepared directly without any dil&egn Sodium fluoride
« Some dusts are prepared by mixing with active disideg. Pyrethrum is mixed
with rotenone or DDT to increase the toxicity ofrgyirum. Similarly rotenone is

mixed with sulphur.
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b)

e Some dust are prepared by mixing with inert diladikie talc in order to cover more
area or to reduce phyototoxicity or to improve finysical and chemical properties.
Eg. BHC 50 % dust

Advantages
» Dusts are easy to apply
* Less phytotoxic
* They can be used where there is scarcity of water

Disadvantages

» Drifting is a problem

* Dermal toxicity and inhalation hazards are more

* Needs repeated application to control pests.

Wettable Dispersible Powders (WDP):

Wettable Powders are also fine particle size foatiohs. The size of the particles
ranges from 5-50 Wettable powders when dissolved in water shodchfuniform and
stable suspension. These are used to prepare .p@é8tes these powders are used for
spraying purpose, they are also known as wateedigge powders and are prepared by
blending with a wetting agent and dispersible ageMettable powders should satisfy
the following conditions
They should form uniform and stable suspension wheed with water.

They should not form cakes or lumps during storage.

It should stick on the object where it is applied & longer period.

The patrticles should not be too heavy, so that wiéyot settle down. Also, the

particles should not be too light, so that they ot float on the surface of water.
Wettable powders are subjected to physical telkstsdulk density test, particle

density test, sieve test, wettability test, susiiality test etc.

Ex: Atrazine, Acephate, Carbendazim, Blitox

For eg. DDT 50 % WDP contains 50 % active ingregi80-40 % diluents, 4-5 %
dispersing agent and 1-2 % wetting agent.
c) Granules (G): These are used widely for the control of soil intiab pests. These
make the plants poisonous for sucking insects. @aanformulations are those
formulations, in which the pesticide is impregnated suitable carrier and then
converted into granules. They are marketed in pelye or gunny bags. The granules
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are smooth and spherical. The size of granulesegafrgm 1-2 mm in diameter. These
formulations are generally very toxic. Most of thestemic insecticides are formulated
as granules. Granules are of different sizes sa@i12, 20/30, 30/60 etc., Granules are
subjected to different physical tests like bulk slgn particle density, sieve test etc.
Granules can be subdivided into low volatile matte¥M) and regular volatile

materials (RVM) depending on the volatile mattentemt. They have the following

physical properties.

Physical property | LVM RVM
Moisture 1% 6%
Volatile matter 5% 15%
Water retention 180% 135%
Bulk Density 30-35 Ibs 40-45 Ibs
Specific heat 0.25 0.25

pH 7-9 5-6.5

The carrier materials for granules are kaolingmitgite and bentonite etc.

Granules can be directly applied to soil. No gostiguipment is required for
application. There is no drift problem.

Advantages:

These release toxicant with control

Drifting is not possible during application

Reduce the toxic hazard to the farmer

Water is not required for application

Do not affect beneficial organisms

o gk wbdh e

Can be handled and applied very easily.

Ex: Phorate, Carbofuran

II. LIQUID FORMULATIONS:
a) Oil Concentrates :
These contain a high percentage of active ingréd#n,) in an organic solvent

like xylene, cyclohexane etc., they are to be ddubefore use.
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b) QOil solutions:

These are ready made liquid formulations whichdnes be diluted . The active
ingredient is less than 5 per cent. Most of thesleduolds formulations are nothing but
oil solutions .Eg. Baygon, Flit, Finit , Hit etc.,

c) Aqueous concentrates:

These contain high per cent active ingredient dirgsbin water and only those
chemicals which are highly soluble in water arerfolated as aqueous concentrates.
Eg. Phosphamidan (Dimecrpn
c) Emulsifiable concentrates(EC):

These are oil solutions of the technical gradedisiédes with enough emulsifiers
and adjuvant. An emulsion is a colloid of ‘Liquid liquid’. Emulsifiable concentrates
are prepared by dissolving the active ingredientdesired quantities in suitable
proportions of emulsifiers and sticking agents. Eifiers made it possible for the
break up and suspension of oil droplets into mmopgally small particles in water to
form a fairly stable milky emulsion . On additiom water the emulsifier causes the oil
to disperse immediately and uniformly throughowg Hgueous emulsion stable for at
least a day. Emulsified concentrates separateswudayers on storage. Hence, it has
to be shaken properly before use. Emulsified coimates are subjected to physical
tests like emulsion stability test, cold test, hteat, flash point test, accelerated storage
test etc.

Ex: Monocrotophos, Endosulfan, Chlorpyriphos, Malathion

Ultra Low Volume Formulations: These formulations are concentrated solutions of
toxicant dissolved in a solvent. An ideal ULV sai is that which has good
dissolving power, low volatility, low viscosity, nophytotoxic and compatable with
most of the chemicals. The solvents used are &aureiof heavy aromation naptha,
dutrex, vegetable oils, glycols and mineral oilfie3e low volume sprays proved

better in areas where insect control has to be dowast areas.

I.GASEOUS FORMULATIONS :
A) Aerosols:

These are solid or liquid particles suspendedrinwih the help of propellants.
Aerosols discharge a fine spry of liquid from s#ipersing disposable or refillable
container . The toxicants are present in oil saltegether with a non-toxic propellant
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gas (Freon or Cg. As the petroleum solvent is forced out of thatamer with the
propellant, it is atomized .The size of these nmenasecticide particles released from
the container may range from 1-5QumAerosols conveniently used for the control of
in-door house hold pests.

Aerosol formulations are released from thermabs@rgenerators or foggers are
also used out - doors in temperate climates whemihd velocity does not exceed 8
kmph .Orchard and plantation areas with bushestraed not covered thoroughly with
conventional sprayings are best treated by fogist generators.

b) Fumigants:

To prepare these formulations, the toxicant muestshbfficiently volatile to
produce a toxic concentration of vapour in a closgaice. Insect control by fumigation
Is practiced in a number of fields like

1. Building fumigation
2. Product fumigation
3. Crop fumigation
4. Soil fumigation
Fumigants have the ability to penetrate as gasnt@accessible and hidden
infestations unlike other types of formulations
Definitions related to pesticide formulations
1. Adjuvants: These are the materials that are added to a estisixture to

improve mixing and application.

Ex:  Improves the wetting ability of a spray sabutj control evoporation of
spray droplets etc.

2. Stickers: These are the substances used to prevent thef minspray fluids
when applied to crops. Many protective colloids,lligg agents like
polyethylene polysulfide are used as stickers.

3. Surfactants: These are the chemicals which are used to recheenternal
tension between two liquids or between liquid aoles.

4. Dry lubricants: These are the materials used to increase thdldngmg nature
of the formulations (dusts). Materials like powdegraphite, talc, gypsum etc.
are used.

5. Emulsion: An emulsion is a heterogeneous system consistirgt teast one
immiscible liquid intimately dispersed in anothierthe form of droplets.

6. Dispersibility: The ability of the powdered concentrate to be sndpd in water
as a fine solid particle is known as dispersihility
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8.2 Physical tests for different pesticide formulations
Physical tests are those tests that are conduotedifferent formulations to
know whether they are having all specificationpasISI| standards.
Different types of physical tests are as follows.
1. Sieve test: a) Dry sieving
b) Wet sieving
. Bulk Density test
. Particle Density / Specific gravity test
. Suspensibility test
. Wettability test
. Emulsion stability test
. Cold test
. Heat stability test

© 00 N O O A W N

. Flash point test
10. Accelerated storage test

Above 1-5 tests are normally conducted for sobdriulations. 6-8 tests are
conducted for liquid formulations and' & 10™ tests are conducted both for solid and
liquid formulations.
1. Sieve test:
a) Dry sieving It is carried out for granular formulations. Nually 1 mm sieve is
used. A known quantity of granular formulationswisighed and transferred to sieve
and sample is sieved for 5 minutes. Amount of damgtained on the sieve is weighed
and expressed in terms of percentage.

For X gm of sample sieved— Y gm is retained

For 100 gm of sample sievedg 100x Y

(More the retentivity on sieve, better the quality)
b). Wet sieving: This test is carried out for dusts and wettablegers. 0.1 mm sieve is

used for this test. A known quantity of sample iighed and transferred to 0.1 mm

sieve and water is allowed to pass through theesienv 10-15 minutes. At the end, the
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amount of pesticide retained on the sieve is daed weighed and expressed in per

centage.

For X gm of sample sieved — Y gm is retained

For 100 gm of sample sieved 100x Y

(Lesser the retentivity on sieve, better the qyplit
2. Bulk density test: A 100 mL measuring cylinder is taken & its emptgight is
recorded (W g). Then the cylinder is filled with given solidrinulation and its weight

is recorded (Wg). Bulk density of a given solid formulationaalculated as

100
3. Particle Density / Specific gravity test:Specific gravity is measured by using

specific gravity bottle. It is the weight of giveolume of pesticide to the weight of an
equal volume of water. Empty weight of the specgravity bottle is recorded (W\g)

and the bottle is filled up to the rim with pedtiei(Solid formulation) and the weight of
specific gravity bottle + pesticide has to be rdeor (W, g). Then the pesticide is
removed and the bottle is washed with water. Tenbottle is filled with water and

weight is recorded (WQ).

Empty weight of specific gravity bottle = Vg
Weight of bottle + pesticide = Y9
Weight of bottle + water = '\le]
Weight of pesticide = WW g
Weight of water = WW; g
W-W;

Specific gravity of pesticide = -----------
We-W,
4. Wettabilility test: Usually wettability test is done for wettable pawdormulations.

Five grams of wettable powder is transferred t®@ ®mL beaker containing 400 mL of
distilled water and stir the contents with a glasd. If the formulation is of good
quality uniform suspension is obtained within 5 otés.

5. Suspensibility test:Five grams of pesticide sample is taken and slisripade with
40 mL of distilled water. This slurry is transfedrto 500 mL measuring cylinder and
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the volume is made up to 500 mL with distilled wat&'he suspension is shaken end
over end. The measuring cylinder is kept asidén&dif an hour and the sample is drawn
with a pipette from top 5 cm layer and is trangdrto a 25 mL beaker (10 mL aliquot
from pipette is transferred) whose empty weigldlisady recorded (WWg). Then oven
dry the sample and record the weight again \Vand express in percentage. (More the
percentage of retention of pesticide in a suspenietter the suspensibility and better
the quality of pesticide).

6. Emulsion stability test: For the detection of emulsion stability about B)kkakers
(500 mL capacity) are taken and 250 mL of distilledter is added to each of these
beakers. Artificial hardening is created in watgrdulding different concentrations of
salts by doubling the quantities. Then, to eacthefe beakers, add 2 mL of pesticide
formulation and stir the contents with a glass Mukre is a particular salt concentration
at which pesticide emulsion forms a precipitatéhatbottom of the beaker. This point
is considered as emulsion stability point, beyonkicty, the water with high salt
concentration is not suitable for spraying purpose.

7. Cold test: Pesticide is subjected to varying ranges of teatpegs ranging from 0 to
80°C. Then the pesticide is analyzed for its actigrédient. The temperature at which
pesticide looses its active ingredient is takearasdex for cold test.

8. Heat stability test: The pesticide is subjected to increase in temperatanging
from 30 to 108C for 2 days. Then the pesticide is analyzed ®adtive ingredient. The
temperature at which the pesticide looses its adtigredient is taken as an index for
heat stability test.

9. Accelerated storage test:This test is conducted both for liquid and solid
formulations. The formulation is subjected to asgrtee of 25 kg / sq. cm for half an
hour. Then formulation is analyzed for its actimgriedient. The optimum pressure at
which the pesticide can be stored is known thrabghtest.

10. Flash point test:Flash point test is carried out by using an imagat known as
“Rotary Vacuum Flash Evaporator”. In this methodnawn quantity of formulation is
taken into a 250 mL conical flask and is connedi®d suction pump. Vacuum is
created by using suction (air is removed from tlask). Under vacuum conditions,
sample is heated to a temperature at which thelsamegins to boil or melt. This point

is taken as an index for this test.

*kkkkkkkkk
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Expt. No.:9 Date:

IODOMETRIC TITRATIONS -DETERMINATION OF IODINE PRES ENT IN
THE GIVEN SAMPLE SOLUTION.

Theory: Titrations involving iodine are called lodometritrdtions. These are of two

types.

1. lodometry: This is the titration concerned with determinatiof iodine liberated
during a chemical reaction and the liberated iodsnitrated against standard hypo
solution which is a reducing agent.

2. lodimetry: This is a titration concerned with using iodswution directly, which
is titrated against standard hypo solution

lodine is a sublimable substance. The iodine vapbave a tendency to corrode
the pans of balance. lodine is sparingly solubleater. To increase its solubility,
potassium iodide is used, which combines with iedind forms potassium iodate. This
is highly unstable and it liberatesihto solution.

KI+1l, —  Klz(potassium iodate)

Starch is used as an indicator in ioelwim titrations. Starch is insoluble in cold
water and forms unstable suspension in cold wé&trch is hydrolyzed under alkaline
and strongly acidic conditions. Therefore the sohg where starch has to be used as an
indicator should be slightly acidic or neutral ieaction. Starch solution has to be
prepared fresh just before use. Starch indicatoalivays added in the middle of
titration (lodometry) to avoid the formation of sth — iodine complex.

Aim: To find out the amount of iodine present in theegiiodine solution or to find out

the strength of given iodine solution.

Principle: A known volume of the given iodine solution isrdied against standard

hypo solution till a pale yellow colour is noticeélt this stage a few drops of starch is

added and titration is continued with hypo solutibh the bluish violet colour
disappears (in the presence of starch as an indjic&o, that the hypo solution is
oxidized to sodium tetra thionate (Ma0s) and the iodine solution is reduced to
sodium iodide (Nal). From the titer value using si@ndard factor the amount of iodine
is calculated or the strength of iodine is deteadiby using the formula

ViN; = V2N,
(1000 m L of 1 N Ng5,0Ozreacts with 126.91 grams ofdr 127.00 grams (Approx.)
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1 mL of 0.1 N NaS,05 reacts with 0.0127 of |

Starch
2 NaS;0s + I, — N&S4O06 + 2 Nal
Indicator
Sodium thio Sodium tetra Sodium lodide
Sulphate thionate
Reagents:
1) 0.1 N hypo (Standard Sodium thiosulphate solution)Dissolve 24.82 grams of

2)

3)

sodium thiosulphate crystals [p&0O3] in distilled water and make the volume to 1
litre with distilled water in a 1 litre volumetritask .

5 per cent starch: Take a beaker containing 30 mL distilled watep imthich 5
grams of starch powder is transferred and the otsi@e mixed thoroughly. Take
another beaker containing 70 mL distilled water thedheat the contents on a flame
till the contents are just boiled. Transfer therdtasuspension to the beaker
containing hot distilled water and stir the solatiagorously.

0.1 N lodine (Approximate) Dissolve 20 grams of Kl salt in 30 - 40 mL of
distilled water taken in one liter of volumetria$k. Weigh accurately 12.7 grams of
AR grade resublimed iodine on a watch glass antstea it by means of funnel into
the concentrated solution of KI. Insert the glaspger and shake the contents well
until all the iodine is dissolved. Make the volutoel liter by adding distilled water,

which gives approximately 0.1N iodine.

Apparatus : 250 mL conical flask, 10 mL pipette , 50 mL bteetl litre volumetric

flask, dropper, beaker etc.,

Procedure:

1) Transfer 10 mL of the giveiodine solution to 250 mL conical flask with the
help of pipette.

2) Dilute the contents of a flask by adding 20-30 nidtitled water.

3) Mean while fill a burette with standard hypo sabatiand mount it on a burette
stand.

4) Titrate the contents of a conical flask againsha@sad hypo solution till gpale
yellow colour appears.

5) At this stage add a few drops of freshly prepatadch as an indicator then the

contents turn twluish violet colour.
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6) Continue the titration with hypo solution till theuish voilet colour disappears.
7) Note down the titer value and repeat the titratithiwo consecutive concurrent
readings are obtained.
8) From the titer value using the standard factor ohQ.1 N hypo= 0.0127 grams
iodine, the amount of iodine and its strength isulated.
OBSERVATIONS:
S. No. | Indicator used| Aliquo taken(mL) | Volume of 0.1N hypo consumed (mL)
Initial A |Final B | Actual (B- A)

Calculations for determination of amount of iodire:
Titer value : ZmL of 0.1 N hypo
Factor:
1 mLof 0.1 N Hypo =0.0127 grams of iodine
Z mL of hypo contains = 0.0127 x Z grams of iodine
10 mL of iodine solution contains = 0.0127 x Z gsanfi iodine
1000 mL of iodine solution contains = 0.0127 x Z000grams of iodine=Y grams

10
= Y grams of iodine

Calculations for determining strength of iodine

N]_V]_ = N2V2
Normality iodine is calculateoly using formula
N]_V]_ = N2V2

N; = Normality of iodine
V1 = Volume of iodine
N> = Normality of hypo
V1 = Volume of hypo

Result: The amount of iodine present in 1000 mL of iodso&ution is---------------- g

and it's concentration is ----------------- )

*kkkkkk

*kkk
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Expt. No.:10 Date:
STANDARDIZATION OF SODIUM THISOULPHATE SOLUTION BY
IODIMETRY
Theory: The solubility of iodine is 0.335 grams per litdrveater at 25°C. In addition
to the little solubility of iodine, aqueous soluti@f iodine has an appreciable vapor
pressure and therefore concentration decreasdstlglign account of volatilization.
These two difficulties are overcome by dissolviragine in aqueous solution of
potassium iodide .The more is the concentratiopatédssium iodide, the greater is the
solubility of iodine due to formation of tri iodiden. The resulting solution has much
lower vapour pressure than the solution of iodmeure water. Consequently the loss
of iodine by vitalization is decreased. Never pl#ue vessel containing iodine solution
open as vapour pressure is still appreciable sp kedosed always except during the
titration. When the iodine solution is treated watlhheducing agent the free iodine reacts
with the reducing agent and eventually the entiredide ion is decomposed. Therefore
the solution behaves like free solution . AR gra@ealytical Reagent grade)
resublimed iodine and iodate free potassium iodit®ild be used. The solution should
be standardized against pure arsenious oxide aunbahiosulphate monohydrate or
sodium thiosulphate solution, which has been iodwiation.
Aim: To standardize the sodium thiosulphate soluticgpared in the laboratory by
idimetry.

Principle: The strength of given sodium thiosulphate soluisodetermined by titration
with standard iodine solution using starch as iagic During titration sodium
thiosulphate reacts with iodine and produce sodetnathionate and sodium iodide.

Starch
2N SO+, —» N S Og + 2 Nal

Sodium thio- Sodium tetra Sodium lodide
Sulphate Thionate
Reagents:

1. Standard 0.1N iodine solution: Dissolve 20 grams of potassium iodide salt in 30-
40 mL distilled water taken in 1 liter of volumetrilask. Weigh accurately 12.7
grams of AR grade resublimed iodine on a watchsgtasl transfer it by means of a
funnel into the concentrated solution of potassiodide. Insert the glass stopper
and shake the contents well until all the iodindissolved. Make the volume to 1

liter by addition of distilled water which givegartly 0.1 N iodine .
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Liberates

Kl +1, «—> Kils EE— |2(SO|Uti0n)

(To increase (Potassium lodate)  (Singly unsfabl
Solubility of I,
K lis used)

2. Standard Sodium thiosulphate solution (0.1N)Dissolve 24.82 grams of sodium
thiosulphate crystals in distilled water taken ihtér volumetric flask and make the
volume to 1lliter with distilled water which givep@oximately 0.1 N solution , the
strength of which is to be determined by titrataggainst standard iodine solution

3. 5% starch solution: Weigh exactly 5 grams of starch and make slurty 80 mL
distilled water. Boil 70 mL of distilled water aratld this starch slurry in boiling
water with stirring. See the starch is completaisdlved .This solution has to be
prepared fresh.

Procedure: Transfer 10 mL of iodine solution to a 250 mLcatiflask with the
help of a pipette and dilute the contents by ad@®¢0 mL distilled water. Titrate
the continents of conical flask against sodiumghiphate solution whose normality
is to be standardized till a pale yellow colour @gs . At this stage add few drops of
starch as an indicator. Continue the titration agfanypo till the bluish violet colour
disappears. Note down the titer value and find the& strength of sodium

thiosulphate solution using the formula
W =NV

While calculation if the strength of the solutisnmore, the solution should be
diluted with distilled water. If the strength isskemore hypo salt is to be added and

bring the strength of sodium thiosulphate solutmthe required normality.

Result: As the Normality of hypo is more than 0.1 N, itdituted by adding 9.5 mL

of distilled water and finally the normality ofjbo is corrected to 0.1N

Observations: Prepared hypo solution has approximately 0.1 &hth.1 N iodine

solutions isused for titration with hypo solution.
Normality of hypo is calculatdaly using formula
NiVi =N V>
N1=0.1x10/9.9

N1 =0.IN

*kkkkkkk
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Expt No:11 Date:
DETERMINATION OF PURITY OF ENDOSULFAN BY IODIMETRY

Theory: Endosulfan is a widely used broad spectrum inséetiovhich comes under
cyclodiene compounds of organo chlorine insectgidechnical grade endosulfan is a
mixture of two isomersiz., a andp in 4:1 ratio. This chemical is stable under acidic
conditions and compatable with other pesticidesis T& rapidly hydrolyzed under
alkaline conditions . It is formulated as 1% duki,5 % and 35 % EC. Molecular

weight of endosulfan is 407 grams [Equivalent weigh3.5 g].

Aim: To find out the per cent purity of the given endéan commercial formulation

by iodimetry.

Principle: A known quantity of Endosulfan is refluxed with thenolic-sodium
hydroxide to form endosulfan alcohol and sodiumpkité [NaSGOs]. The sodium
sulphite, so formed is acidified and titrated agtistandard iodine solution using
freshly prepared starch as an indicator till blwigilet colour is appeared .From the titer

value using standard factor, the purity of end@sul§ calculated.

Reaction:
Starch
NaSO; + I+ H O --------mmm--- > NaSQ+2 Hl
Indicator
CH2 CI

G \ ci _ CH,OH
i 078 =0 + NaOH—> CCl, + Na,SOs

| _© cl | CH,OH

Factor: 1 mL of 0.1N iodine = 0.02035 grams of endosulfan
Reagents:
1. Methanol
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NaOH Pellets

3. 1: 6 bSOy Dilute 14.70 mLof Conc.F80O, to 100 mL with distilled water.

Phenolphthalein indicator: One gram of phenolplinaln 100 mL of 75 % ethyl
alcohol.

0.1 N iodine solutionWeigh 20 grams of potassium iodide and dissol\0#b0 m

L of distilled water.Weigh 12.7 grams ofdnd transfer to potassium iodide solution
and stir the sample till completely dissolved. &fan the solution to liter volumetric
flask and make up the volume to 1 liter with distlwater . Keep the solution over
night and store in amber coloured bottle [Photsitiee ]

5 % starch indicator: Weigh exactly 5 grams ofcdtaand make slurry with 30 mL
distilled water. Boil 70 mL of distilled water aratld this starch slurry in boiling
water with stirring. See the starch is completabsdlved .This solution has to be

prepared fresh.

Procedure:

1.

Weigh accurately 1 gram commercial formulationgvien endosulfan 35 % EC by
differential weighing and transfer it to a 250mhazal flask with the help of 25 ml
of methanol in 2(or)3 installments

Add 20 pellets of Na OH to the flask and reflux domtents on a hot water bath for
two hours for hydrolysis to takes place.

After refluxing cool the contents to room temperatand transfer the contents into
500 mL conical flasks with 50-60 mLdistilled water.

Put one or two drops of phenolphthalein indicatbewthe contents turn to pink.

5. Neutralize the basicity of the contents by addingpdoy drop 1:6 KH SO, until the

pink colour disappears.

Add 0.5 mL more of 1:6 HSO, to make the contents acidic.

Now put a few drops of starch as an indicator #naké¢ the contents against 0.1N
iodine solution till a bluish violet colour appears

Note down the titer value and calculate the puwftgndosulfan using the standard
factor i.e., 1 mL of 0.1N mL of iodine = 0.0203&ms of endosulfan.
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Observations:

S. No. | Aliquot taken(mL) | Indicator used | Volume of OLN lodine consumed (mL)

Initial Final Actual
A B B- A

Calculations:

Weight of endosulfan taken =W grams

Titer value =Z ml of 0.1 N iodine solution

Factor:

1 mL of 0.1 N iodine = 0.02035 grams of a.i ofdésulfan

Z mL of 0.1 N iodine = 0.02035 x Z gramsaafof Endosulfan

W grams of Endosulfan contains = 0.02035 x Aangy of a.i of Endosulfan

100 grams of Endosulfan contains = 0.02035 x & grams of a.i of Endosulfan

=Y W
Percent purity =Y

Result The a.i. present in 100 grams of Endosulfan o¥3&C is ------------------
Remarks: As per IS | specifications, Endosulfan 35 % ECtaors active ingredient in
the range of 32.5 to 37.5 % to be acceptable foketiag.

Conclusion: The sample is Accepted / Rejected for marketing

kkkkkkk
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Expt. No.:12 Date:

DETERMINATION OF PURITY OF METASYSTOX BY ACID —BASE
NEUTRALIZATION METHOD
Theory: Metasystoxis a widely used broad spectrum systemic inseleidt belongs to
thiophospharic acid derivative. It is also callesl axy-dematon methyl / Methyl
demEton . Its molecular weight is 246. It is stabhder acidic conditions. Hence to
improve its shelf life, manufacturers add small antoof acid. This compound is

hydrolyzed under alkaline conditions. It is markkets 25% EC.

Aim: To determine per cent purity in given sample atasystox 25% EC by acid

base neutralization method.

Principle: Metasystox when reacted with NaOH (alkali) at rotemperature, gets
hydrolyzed to form sodium salt of dimethyl thioppbsric acid and sulfoxide of ethyl
thio ethanol. Amount of hydrolysis that took plasedetermined by back titrating the
excess unused NaOH against standartl HC| using methyl red as indicator. After
correcting for free acidity, per cent purity is elehined by using the factor 1ml of O\NL
NaOH reacts with 0.0246 g of Metasystox.

Reagents:

1. Standard 0.1N NaOH: Weigh 4 g of NaOH, Dissolve in distilled water ameke
up the volume to 1 litre in volumetric flask.

2. 0.1N HCI: Dissolve 8.6 mL of concentrated HCI in distillecter and make up the
volume to one litre with distilled water.

Specific gravity =1.14

% purity =37
Muvt. =36.5
Mass (Equivalent weight)
Volume = —---m-mmmmm e
Sp. Gravity
36.5
V= oo =32mL
1.14
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37 mL of pure acid is present in 100 mL of concIHC

32 mL of pure acid is present in
32 x 100
T - = 86.5 mL of HCI
37
86.5 mL of conc. HCI/ litre of distilled water =N

For 0.1 N 8.6 ml HCl/litre of water

3. One per cent methyl red indicator:1 g of methyl red is dissolved in 100 mL of
95% ethyl alchol.

Apparatus: Burette, conical flask, pipette, beakers, voluneeftesks.

Procedure:
A. Titration after hydrolysis:

Weight accurately approximately 1 gram of metasydiyp differential weighting
and transfer it to a 250 mL conical flask with tiedp of 10 ml of 0.1N NaOH solution.
Shake the contents vigorously and leave it likeé thaabout 15 minutes for hydrolysis
to take place. After 15 minutes dilute the contdntsaadding 15-20 mL distilled water.
Put drop by drop methyl red indicator till the cemis turn to light yellow. Titrate the
contents of the flask against BLHCI till the light yellow colour changes to ligptnk.
Note down the titre value and call it as experiraktiter value.

B. Titration for free acidity:

Take the same quantity of Metasystox as in the chabove titration and transfer it
to a 250 ml conical flask. Dilute the contents loigiag distilled water. Put methyl red
drop by drop till a light pink colour appears . &t the contents against NINaOH till
a pale yellow colour appears .Note down the Titdue and call it as titer value for free
acidity.

C. Blank titration:

Pipette out 10 ml of 0.N NaOH solution into a 250 ml conical flask, dilutes
contents by adding distilled water and add methgl till a pale yellow colour appears.
Titrate the contents against ANLHCI till a light pink colour appears. Note dowreth
titer value and call it as blank titer value.

Deduct experimental titer value + titer value foref acidity from the blank titer
value to get the volume of 0.1N NaOH solution métl for hydrolysis of metasystox
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.From this volume using the standard factor 1 mDdfN NaOH is equivalent to

0.02463 grams of metasystox , the purity is cakeal .

Observations:

Weight of metasystox taken : W grams

Experimental titer value : x ml of N/10 HCI

Free acidity titer value :yml N/10 HCI

Blank titer value : ZmlN/10 HCI

Volume of 0.1 N NaOH utilized D Z-Y-X=Aml

For hydrolysis of metasystox

Factor:

1 mL of 0.1N NaOH = 0.02463 grams of metasystox

A mL of 0.1N NaOH =0.02463 x A grams of metasystox

W grams of metasystox contained = 0.02463 x A grahmetasystox

100 grams of metasytox contained = 0.02463 x AG/ Y@ grams of a.i. metasystox
Result: The per cent active ingredient in metasystoxX/@is

Remarks: As per ISI specifications, metasystox 25 % EC amsta.i. in the range of
22.5to 27.5 per cent to be acceptable for markatab

Conclusion: The given sample is Accepted / Rejected for manketi

*kkkkkkk

*kkk

56



Expt. No.:13 Date:
DETERMINATION OF PURITY OF MALATHION BY IODOMETRY

Theory: Malathion is an insecticide belonging to dithioppboric acid group. It is
soluble in water. It is stable between pH 5.2 @ 7It is hydrolyzed both under acidic
and alkaline conditions. Under acidic conditionslattaon is hydrolyzed to form
dimethyl thiophosphoric acid and mercapto esterswécinic acid. Under alkaline
conditions it is hydrolyzed to form sodium / poiass salt of dimethyl dithio
phosphoric acid and ethyl ester of fumaric Acid.

It is one of the safest insecticides used on falops, vegetables, house hold
pestsetc. It should not be stored in containers made of @od aluminum, since the
insecticide corrodes the metal and undergoes hyglsol The technical compound is
colourless liquid, but the commercial formulatianviolet in colour due to the presence
of organic dyes. Its molecular wt is 330.6 g.

Aim: To determine the per cent purity in commercialnfolation of malathion by
iodometry.
Principle: Malathion is refluxed with IN sodium hydroxide. During hydrolysis

malathion reacts with NaOH to form sodium salt iniethyl dithio phosphoric acid and

ethyl ester of fumaric acid. The amount of hydr@ythat has taken place is determined

by allowing the sodium salt of dimethyl dithio plpb®ric acid to react with standard
lodine solution. The unused iodine is back titraggminst 0.IN sodium thiosulphate

using starch as indicator. The per cent purigetermined using the factor 1ml of B.1

iodine will react with.0.002065 g of malathion.

Regeants:

1) 1IN NaOH: Weigh 40 gm of NaOH and dissolve in distilled wadad make up the
volume to 1 liter in a volumetric flask.

2) 2N HCI: Dissolve 167.4 mL of concentrated HCI in distillsdter and make up the
volume to 1 litre with distilled water in a volumietflask (1N = 83.7 mL /L).

3) 0.1 N lodine: Weigh 20 g of potassium iodide (KI) and dissolwe4i0-50 ml of
distilled water. Weigh 12.7 gm of iodine on eledic balance and transfer to Kl
solution. Stir the sample till the iodine is coetely dissolved. Transfer the
solution to 1 liter volumetric flask and make u tolume to 1 litre with distilled
water. Allow the solution to stand over night astre the solution in amber

coloured bottle as the solution is photosensitive.
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4) 0.1 N Sodium thiosulphate (NaS,0O3;. 5H,0): Weigh 24.82 g of sodium
thiosulphate and dissolve in distilled water ankenap the volume to 1 liter.

5) 5% starch solution: Weigh 5 gm of starch. Prepare slurry, by mixinghwd0 ml
distilled water. Boil 70 ml water and added thisirs} to water and dissolve
completely.

Apparatus: 500 ml Round bottom flask (Refluxing flask), refilng apparatus, 500 mi

conical flask, 1 litre volumetric flasks, buretteeasuring cylinders, rubber tubing,

burnersetc.

Procedure:

1. Weigh accurately 0.1 gram of Malahtion formulatioy differential weighing and
transfer it to 250 mL conical flask with the h@lpsmall installments of 25 mL
Na OH and reflux the contents on a hot water bathh hour

2. After the reflux condensation, cool the contentshef flask to the room temperature
and transfer the contents to a 500 mL conical flagk 50 to 60 mL of distilled
water.

3. Put one or two drops of phenolphtelain indicatorewtthe contents turn to pink
colour .Then, add drop by dropN HCI to neutralize the basicity until the pink
colour disappears.

4. Add 0.5 mL more of N HCI to make the contents acidic.

5. After the contents are acidified, add 20 ml of d&d iodine solution with the help
of pipette.

6. Then, reaction take place between iodine and sodalhof dithio phosphoric acid.
Later, add few drops of freshly prepared starclcatdr.

7. Titrate the contents against ONL hypo solutions until the bluish violet colour
disappears .This called experimental titer value.

8. A blank experiment also conducted without malatheomd the titer value so
obtained is designated as blank titer value. Deduperimental titer value from the
blank titer value, which gives the amount of 0.1odine utilized for the reaction.
From this value using the standard faater, 1 ml of 0.1 N iodine = 0.002065

grams of malathion .The Malathion purity is cédted.
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Observations:

S. Aliquot Indicator used Volume of 0.1N hypo consume (ml)
No. taken Initial Final Actual
Aml B ml B- A
Calculations:
Weight of empty beaker = Wgrams
Weight of Empty beaker + Malathion = \Mgrams
Weight of Malathion taken (W) =WW;
Experimental titer value =X mL of 0.1 N hypo
Blank titer value =Y mL of 0.1 N hypo
Actual titer value =Y-X=ZmL of 0.1 N hypo

(Z ml of iodine utilized for the reaction )

Titer value = Z ml of 0.1 N iodine solution

Factor:

1mlof 0.1 N iodine = 0.002065 grams of malath

Z ml of 0.1 N iodine 0.002065 x Z gramswdlathion

W grams of Malathion contains = 0.002065 x Z gsashmalathion

100 grams of Malathion contains =0.002065 x Z 8 Ifytams of malathion

W
=Y
Percent purity =Y
Result: Per cent purity of malathion 50% EC =

Remarks: As per ISI specifications malathion 50% EC shoglshtain active
ingredient in the range of 45-55% to be acceptislenarketing.

Conclusion: The sample is accepted / rejected for marketing.

kkkkkkk
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Expt. No.:14 Date:
DETERMINATION OF COPPER CONTENT IN COPPER OXYCHLOR IDE

Theory: Copper oxychloride is a fungicide (copper fung®idnarketed as 80% WP. It
contains 50% copper. This fungicide is marketedFgilon, Blitox. Its molecular
formula is CuCJ. 3 Cu (OH) which is formed due to the reaction of cupric cie and
copper hydroxide in 1:3 ratio.

Aim: To determine per cent purity in given sample qfper oxychloride by iodometry.

Principle:

A known volume of blitox extract is treated withtpssium iodide solution to
liberate lodine. The liberated lodine is titrateghimst standard hypo solution in the
presence of freshly prepared starch as an indid¢ait@ white precipitate of cuprous
iodide is formed. From the titre value using thensiard factor the amount of copper is

calculated.
CuChb3Cu (OH}+HCI — Cu™
Cu™+ 2 HCI —CuG + H,O
2 CuCh + 4 KI —2 Cul+4 KCl+}
I, + 2N&S,03 —NaS,06 + 2 Nal
Reagents:

1. Acetic acid

2. Saturated disodium hydrogen phosphate

3. 10 % Potassium iodide:10 grams ofKl is weighed and dissolved in 100 ml of
distilled water.

4. 5 % starch : 5 grams of starch is mixed with 30 ml of distilledteta and this is
transferred to 70 ml of boiling water and dissolvamimpletely (This has to be
prepared fresh).

5. Standard hypo solution (0.1N):Weigh 24.83 grams of sodium thiosulphate and
dissolve in distilled water and make up the voluma liter in volumetric flask.

Apparatus: 250 ml conical flask, 1000 ml, vol. flask, 100 rddk, Beakers, Measuring
cylinders (5 ml, 10 ml, 25 ml), water bath, burefdeopper, balance.
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Procedure:

A) Preparation of Blitox extract:

1.

Transfer 20 grams of blitox powder (80 % WP) to lger beaker and add 50 ml of
distilled water followed by 10 mL of acetic acid.

Stir the contents vigorously and heat the contents flame till the contents just
boiled.

At this stage remove the beaker from the flame emol the contents to room
temperature.

After cooling add 10 mL of saturated di-sodium logen phosphate solution to
remove iron if at all present as an impurity in thiéox powder.

Transfer the contents of the beaker to a lliteuwdtric flask fitted with a funnel

with repeated washings with distilled water.

Transfer the contents of volumetric  flask to thieo container through a funnel
fitted with filter paper.

The filtrate is green in colour, which is nothingt the Blitax extract.

. Determination of copper in the Blitax extract:

Transfer 10 mL of the blitox extract to a 250 mlnwal flask with the help of a
pipette
Dilute the contents of the flask by adding 20-30dmstilled water.

3. Now ,add 10 mL of 10% Potassium iodide solutiothva measuring cylinder

when the contents turn to brown due to liberatibrodine

Titrate the contents against standard hypo solyflobN) till a pale yellow colour
suspension appears.

At this stage put a few drops of starch indicatadt aontinue the titration till a white
precipitate of cuprous iodide is formed.

Note down the titer value and repeat the experirtigtvo consecutive concurrent
readings are obtained.

From the titer value using the factor ( Equivaleh of copper is 63.56)

1ml of 0.1N hypo is = 0.006456 grams of copper,am®unt of copper is

calculated.
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Observations:

S. Aliquot Indicator used Volume of 0.1N hypo consumed
No. taken (mL)
Initial Final Actual
A mL B B-A
mL
Calculations:

Titer value = Z mL of hypo solution

Factor:
1mL of 0.1N hypo = 0.006356 grams of copper
Z mL of 0.1N hypo contains = 0.006356 x Z grancapper
10 mL of blitox extract contains = 0.006356 x Amrof copper
1000 mL of blitox extract contains _=0.006356 gram of copper x 1000
10
1000 mL of blitox extract was prepared from 20 gsavhblitox powder
Hence,
20 grams of Blitax contains =0.006356 x Z grarhsapper x 1000
10
100 grams of Blitax contains =0.006356 x Z 9. gbmer x 1000 x 106= Y g. of Cu
10 x 20
Result: The amount of copper present in 80% WP of copgectdoride is

Remarks: As per ISI specification percent copper presen8d% WP of copper
oxychloride should be in the range of 48-52 pet.cen

Conclusion: The sample is accepted / rejected.

*kkkkkkk
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Expt. No.:15 ate:
DETERMINATION OF SULPHUR CONTENT IN SULPHUR FUNGICI DE
(ELEMENTAL SULPHUR)
Theory: Sulphur is formulated as dust and wettable povadelris used as fungicide as
well as insecticide. To increase the free flowragure of dust formulation, sulphur, is
mixed with inert materials like gypsum, talc, kaite to an extent of 1 to 5 % of its
weight. Sulphur is formulated as 1-5 % dust an@®8@ettable powder.

Ex: Elemental sulphur
Aim: To determine per cent purity of sulphur WP (80%)e(nent sulphur) by
iodimetry.

Principle:

A known quantity of the sulphur compound is refldxeith sodium sulphite in
the presence of ethanol to form sodium thiosulplietgo) .The hypo so formed is
acidified and titrated against standard iodine tsmtuusing freshly prepared starch as an
indicator till a bluish violet colour is appearedfter correcting for free sodium
thiosulphate in the compound the per cent purigalsulated using standard factor.

1 mL of 0.1 N iodine = 0.0032 gram of sulphur
Ethanol

S + Ne&EO; —  NaS0s

2NaS,0s+1;, — 2Nal +Na$ 0O
Starch

Reagents:
1. 99 % Ethanol :
Sodium sulphite crystals :
20 % acetic acid :20 ml in 100 ml distilled water
10 % formaldehyde:
5 % starch indicator : Five grams of starch is mixed with 30 mL of digdlwater

ok~ 0D

and this is transferred to 70 ml of boiling watadalissolved completely (This has
to be prepared fresh ).

6. Standard 0.1N lodine solution: Weigh 20 g of Potassium iodide and dissolve in
40-50 ml of distilled water. Weigh 12.7 gm of indion electronic balance and
transfer to Kl solution. Stir the sample till thedine is completely dissolved.

Transfer the solution to 1 liter volumetric flaskdamake up the volume to 1 litre
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with distilled water. Allow the solution to stalmder night and store the solution in
amber coloured bottle as the solution is photoseasi

Apparatus: 500 ml round bottom flask, refluxing apparatus) 28 conical flask, 100

ml volumetric flask, filter paper, funnel, 20 mipeitte, 10, 20 and 50 ml measuring

cylinder, beakers, burette, dropper, balance etc.

Procedure:

1. Weigh accurately 0.2 grams of the given sulphumidation and transfer it to a 250
ml conical flask.

2. Wet the sample by adding a few drops of distilletex.

3. Add 30 ml of 99 % ethanol followed by 5 gram of &md sulphite crystals to the
conical flask and reflux the contents on a hotawagath for 1 hour

4. After reflux condensation cool the contents tomndemperature

5. Transfer the contents of conical flask to a 100 wolumetric flask fitted with a
funnel with repeated washings with distilled watelake the volume to 100 mL
with distilled water

6. Shake the contents of the volumetric flask thordygimd transfer the contents to
another container provided with a funnel and fifiaper.

7. After the complete filtration, pipette out 10 or &L of the filtrate to a 250 mL
conical flask.

8. Now add 10 mL of 20 % acetic acid solution followbg 10 mL of 10 %
formaldehyde solution and add a few drops of fephépared starch

9. Titrate the contents of the flask with 0.1 N lodis@ution till a bluish / bluish
violet colour appears.

10. Note down the titer value and call it as experiraktiter value

11.Weigh the same quantity of sulphur formulationrathe case of above titration and
reflux the contents as above without sodium sudpbistals following the normal
procedure ,and find out the free hypo present en gulphur formulation .The titer
value so obtained is designated as titer valuéréersodium thiosulphate .

12.Deduct the free sodium thiosulphate titer valuenfrthe experimental titer value
which gives the volume of standard iodine solutioa., required for the
neutralization of sodium thiosulphate liberatedvirthe sulphur compound.

13.Using this titer value and using the standard faicéo,
1 ml of 0.1N lodine solution = 0.003grams of sulphur, the purity of sulphur is

Calculated.
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Observations:

S. Aliquot Indicator used Volume of 0.1N lodine consume
No. taken (ml)
Initial Final Actual
A ml B mi B- A
Calculations:
The experimental titer value : X mL of R.b
Free hypo titer value :ymlof 0.LN
Volume of 0.1 N iodine utilized : x-y =z ml 6f1N b
Factor:
Aliquot taken =10 ml
1 mL of 0.1 Niodine =0.0032 gram of sulphur
Z mL of 0.1 N iodine = 0.0032 x z grams of sulp

10 mL o filtrate contains = 0.0032 x z grams dpbkur

100 mL of filtrate contains = 0.0032 x z x 100/g§@ams of sulphur

0.2 grams of sulphur formulation contains = 0.0832x 100grams of S
10

100 grams of sulphur formulation contains
= 0.0032 x z x 100 x 10@rams of sulphur
10 x 0.3

% sulphur =Y

Result: Per cent sulphur present in given sample is

Remarks: As per ISI standards; 80% WP of sulphur shoulttaa a.i. within the

range of 75-85% to be acceptable for marketing.

Conclusion: The sample is accepted / rejected.

*kkkkkkkk
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Expt. No.:16 Date:

COMPATIBILITY OF FERTILIZERS WITH INSECTICIDES AND

FUNGICIDES

To plant protection as well as plant productionestthie very often it becomes
necessary to combine application of different agnizal chemicals due to several
reasons. It is very economical to mix various agemaicals together to save cost of
material application, to save water in water s¢grareas and time. Time in the sense
Jlittle time may be available for separate spitagsause of emergency in pest or disease
situation ,because of short intervals between rparicularly in the monsoon season
.Though combining application is advantageousmaty create problem if one is not

careful .

Pesticides and fertilizers being agricultural cleats , tend to react with each
other through various chemical reactions such asativsn ,reduction , hydration
,hydrolysis ,neutralization ,double decomposititm,eThe reaction products so formed
may have no pesticide value .For exam@APTAN , a fungicide can be mixed with
agricultural materials that are alkaline in reattibecause under alkaline condition
CAPTAN gets decomposed there by loosening its fungiciddlle . Some times
materials can be mixed for immediate applicatioh ft for using after certain time
interval.

It is therefore essential to know the interactibe$ween agriculture chemicals
that are to be mixed .Sometimes mixing agricultiremicals may result in an increase
or decrease in the activity of materials to be mix8ometimes the reaction products
may be phytotoxic or may effect the spraying equaptnlike clogging of nozzles
corroding of spraying equipment .Hence, the farnstisuld have a sound knowledge
about the compatibility of various agro-chemicals.

Note: For compatibility of different chemicals refer tlaestVyavasaya Panchangam
published by ANGRAU.

*kkkkkkkk
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