


s._ ~~____ _ 

IS : 2720 (Part XXIV) - 1976 

Indian Standard 
METHODS OF TEST FOR SOILS 

PART XXIV DETERMINATION OF CATION 
EXCHANGE CAPACITY 

( First Revision) 

Soil Engineering Sectional Committee, BDC 23 

Chairman 
PROF D~xew MOHAN 

Representing 
Central Building Research Institute (CSIR), 

Roorkee 

Afemherc 
I'ROF i\LAM SINGH University of Jodhpur, Jodhpur 
I,T-c:OI. AVTAR SINGH EngiTleer-in-Chief’s Branch, Army Headquarters 

51~1 li. Ii. SUDIIINDR:~ (.4l/ernafe) 
DR A. BANERIFE Cementation Co Ltd, Bombay 

SrrRr s. G1JPTA (.4[lernale) 
SHRI 1~. N. DAIXNA In personal capacity (P-820 New Alrporr, 

(.‘alcutta 700053) 
Srtm A. G. DASTIDAR In personal capacity [Ink-State Equipment (P) L/n’, 

SHRI R. I.. DEWAN 
3/l Loudon Street, Calcutta 700017] 

DR G. S. Dw~.r.ox 
Irrigation Research Institute, Khagald, Paula 

DIRECTOR (CSXIRS) 
Indian Geotechnical Society, New Delhi 
Central Water Commission, New Delhi 

DEPUTY DIRFXTOR (CS1lRS) (Alternate) 
DIRECTOR Indian Institute of Technology, New Delhi 

DR %IASIIT K. %JLIfATI (~~k?rnate) 
DIRECTOR Irrigation & Power Research Institute, Amritsar 

RESEARCI~ O~PICER 
(GEOTECHNICAL ?~~TIOS) (&kV72ak) 

SHRI A. H. DlV.\SJI Rodio Foundation Engineering Ltd; and Hazarat 

SI~RI 11. N.JANGLE (AEternakj 
& c‘ , Bombay 

SIfRt \-. G. HWDE National Buildings Organisation, New Delhi 
SHRI S. H. BALCHAXDAM (Alternate) 

JOINT DIRECTOR RESEARCH (FE), Railway Board (hfinistry of Railways) 
RDSO 

DEPUTY DIRECTOR RESEARCH, 
SOIL MECHANICS, RDSO (Alternale) 

SSIKI 0. P. hlALHOTR.4 Public Works Department, Government of Punjab, 
Patiala 

(Continued on &<e 2) 

0 Copyright 1976 

INDIAN STANDARDS INSTITUTION 
This publication is protected under the Indian Copyright Act (XIV of 1957) and 
reproduction in whole or m part by any means except with written permission of the 
publisher shall be deemed to be an infringement of copyright under the said Act. 



IS : 2720 (Part XXIV) - 1976 

Members 
SHRI J. S. MARYA 

Refiresenting 

SARI N. SEN (Alternate) 
Roads Wing (Ministry of Shipping & Transport) 

SHRI G. D. MATIWR Public Works Department. Government of Uttar 

S~IRI D. C. CHATURVED: (Alternate) 
Pradesh, Lucknow 

SHR~ M. A. MEHTA Concrete Association of India, Bombay 
SHRI T. M. MENON (Altcrnatc) 

SHRI T. K. NATARAJAN 

RXPRE~ENTATIVE 
RESEARCH OIWSCER 

SHRI K. R. SAXENA 
SECRETARY 

DEEPU~ SECRETARY (A&mule) 
DR SIIAWHER PRAKA~H 
SHRI H. D. SHAIWA 
SUPERINTENDINO ENGINEER 

(PLANNING & DEVON CIRCLE) 

Centraxlhpd Research Institute (CSIR), New 

Hindustan Construction Co Ltd, Bombay 
Buildings & Roads Research Laboratory, Public 

Works Department, Government of Punjab, 
Chandigarh 

University of Roorkee, Roorkee 
Irrigation Research Institute, Roorkee 
Concrete & Soil Research Laboratory, Public 

Works Department, Government of Tamil 
Nadu, Madras 

EXECUTWE ENGINEER (INCHAROE, 
Son. MECHANX~ & RESEARCH 
DWBION) (Al&mute) 

SHRI C. G. SWAMINATHAN 
SHRI H. C. VERMA 

Institution of Engineers (India), Calcutta 
All India Instrument Manufacturers & Dealers’ 

Engineering Research Laboratory, Hyderabad 
Central Board of Irrigation & Power, New Delhi 

SHRI 1’. K. %‘A~~~EVAN (Alternate) 
Association, Bombay 

SHRI D. AJITHA SIMHA, 
Director (Civ Engg) 

Director General, ISI (Ex-ofi& JIember) 

Skretary 
SIXRI G. RA&!AN 

Deputy Director (Civ Engg), IS1 

I Soil Testing Procedures and Equipment ~ubcommittce, BDC 23 : 3 

COIWW 

PROF ALAM SmoIt 

A ftmbtrs 
SHRI hi SYNCH 

LT-COL AVTAR SINGH 

University of Jodhpur, Jodhpur 

Central Building Research Institute (CSIR), 
Roorkee 

MA] R. R. SUDHWBRA (Alfern&) 
Engineer-in-Chief’s Branch, Army Headquarters 

SHRI N. K. BERRY 
SXRI K. s. PRl?M 

DRR. K. BXANDARI 
(Al&m&) 

Beas Dams Project, Talwara Township 

Centr$hyoad Research Institute (CSIR), New 

SHRI T. N. BHARCAWA 
SHRX A. S. BISHNO~ (Aitrrnatt) 

Roads Wing (Ministry of Shipping Br Transport) 

DR A. K. CI~ATTERJEE -Public Works Department,. Government of Uttar 
Pmd~l~, Lucknow 

DR B. L. DHAWAN (Alttyafc) 
(~,wlt;“.r*,I nn I I \ 



IS : 2720 (Part XXIV) - 1976 

Indian Standard 
METHODS OF TEST FOR SOILS 

PART XXIV DETERMINATION OF CATION 
EXCHANGE CAPACITY 

( First Revision) 
0. FOREWORD 

0.1 This Indian Standard (Part XXIV) (First Revision) was adopted by 
the Indian Standards Institution on 16 February 1976, after the draft 
finalized by the Soil Engineering Sectional Committee had been approved 
by the Civil Engineering Division Council. 

0.2 With a view to establishing uniform procedures for the determination of 
different characteristics of soils and also for facilitating a comparative study 
of the results, the Indian Standards Institution has brought out the ‘Indian 
Standard methods of test for soils (IS : 2720)’ which is being published 
in parts. So far 38 parts have been published. This part (Part XXIV) 
which was originally published in 1967 covers the method for the determina- 
tion of cation exchange capacity of soil. Cation exchange capacity gives 
an indication of the aflinity of soil for water and its capacity for swelling. 

0.2.1 In this revision, a method to determine the exchangeable metallic 
cations and a method to determine the exchangeable hydrogen ions sepa- 
rately have been given. The sum of the exchangeable ions determined 
by these methods gives the total exchangeable ions in the soil; however, 
because of fixation of potassium and ammonium by illite and vermiculite 
type of minerals, the cation exchange capacity values as determined by 
these ions are generally lower than the true values. A single method which 
determines the cation exchange capacity (metallic and hydrogen ions 
together) has also been included. In kcepii with the latest trend the 
term ‘base exchange capacity’ has been replaced by the term ‘cation 
exchange capacity’. 

0.3 In the formulation of this standard due weightage has been given to 
international co-ordination among the standards and practices prevailing 
in different countries in addition to relating it to the practices in the field 
in this country. 

0.4 In reporting the result of a test or analysis made in accordance with 
this standard, if the Snal value, observad or calculated, is to be rounded 
off, it shall be done in accordance with IS: 2-1960+. 

*Rubs br rounding off numerical values (mid)). 
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1. SCOPE 

1.1 This standard (Part XXIV) lays down the methods for the determina- 
tion of exchangeable metallic cation and exchangeable hydrogen ion, sum 
of which will be the cation exchange capacity of soils. 

1.1.1 It also lays down a single method which determines the cation 
exchange capacity (metallic and hydrogen ions together). 

2. TERMINOLOGY 

2.0 For the purpose of this standard, the following definition shall apply. 

2.1 Cation Exchange Capacity - Cation exchange is the physio-chemical 
process whereby one .type of ions (cation) adsorbed on soil particles is re- 
placed by another type. The cation exchange capacity signifies the capacity 
of soil to retain cations up to its highest limit; or it can also be defined as 
the power of the soil to combine with cation in such a manner that they 
cannot be easily removed by leaching with water, but can be exchanged 
by an equivalent amount of other cations. 

3. DETERMINATION OF EXCHANGEABLE METALLIC CATIONS 

3.1 Standard Method 

3.1.1 Reagents 
3.1.1.1 Ammonium acetate solution - 1 N. Prepared by adding 576 ml 

of glacial acetic acid (relative density 1.052) diluted to 5 litres, to 540 ml 
(of relative density 0.88) or 750 ml (of relative density 0.91) of ammonium 
hydroxide solution diluted to 5 litres. 

The above two solutions should be mixed in equal volumes. ThejH of the 
mixed solution should be determined in a comparator using bromothymol 
blue as indicator. IfpH is close to 7.0, a little more of acetic acid 
solution or ammonium hydroxide solution should be added to have the /IH 
exactly 7.0. 

3.1.1.2 Hydrochloric acid - 0.05 N. Dilute 50 ml of N hydrochloric 
acid solution Eo one litre in a volumetric flask. 

3.1.1.3 Sodium h@roxide - 0.05 N. 

NOTE -The solution should be standardized afresh while using. 

3.1.1.4 Methyl red indicator 

3.1.2 Apparatus 
3.1.2.1 Buchner furmel - Designation 110 (see IS : 5009-1968*). 

: 4162-1967t and IS 3.1.2.2 Pigettes - 25 and 50 ml (see IS 
1938:). 

*Specification for Buchner funnels. 
tSpecification for graduated pipettes. 
$pecification for one-mark pipettes. 

: 1117- 
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3.1.2.3 Cylinders graduated - 100 and 250 ml capacity (see IS : 878- 
1956*). 

3.1.2.4 Filter paper - Whatman No. 44 or equivalent, 15 or 18.5 cm 
diameter. 

3.1.2.5 Silica basins - 500 and 100 ml capacity. 

3.1.2.6 Water-bath 

3.1.2.7 Hot-plate - (See IS : 365-19657). 

3.1.2.8 Mufle furnace 

3.1.2.9 Burette - 50 ml with stand (see IS : 1997-1967:). 

3.1.2.10 Chemical balance - of 0.1 or 0.2 mg sensitivity. 

3.1.2.11 Beaker -.400 ml capacity (see IS : 2619-19719). 

3.1.2.12 Flask - 1 litre capacity. 

3.1.3 Procedure 

3.1.3.1 Transfer 50 to 100 g (see Note 1) of soil to 400-ml beaker, add 
250 ml of 1 N ammonium acetate solution, ‘stir well and allow to stand 
overnight at room temperature. Then decant through a 15- or 18.5-cm 
filter paper and leach with further portions of the ammonium acetate solution 
in small quantities, allowing the filter to drain completely between each 
addition, in a 1-litre flask. Continue leaching until one litre of the filtrate 
has been collected (see Note 2). 

NOTE 1 -Take 50 g of soil when more than 20 to 25 milli-equivalent percent of 
exchangeable cation are present and 100 g when less than 10 milli-equivalent percent are 
present, as determined by the rapid method with 0.05 N hydrochloric acid. 

NOTE 2 -Where possible the extraction may be done by centrifuge. 

3.1.3.2 Transfer a suitable aliquot of the leachate corresponding to 
10 g of soil, to 500-ml silica basin and evaporate to small volume on the 
water-bath. Transfer the solution at this stage to a lOO-ml silica basin and 
continue the evaporation to dryness, finishing the operation over a hot-plate. 
Ignite in a muflle furnace, gently at first and then for 20 minutes at a mndium 
to full red heat, so convrrtmg the acetates of the exchangeable metal ions to 
carbonates or oxides. Support the silica basin on a triangle to prevent the 
bottom being overheated. 

3.1.3.3 When cold, add 20 to 50 ml of 0.05 N hydrochloric acid, or 
sufficient quantity to ensure an excess of acid at this stage; warm gently and 
leave to stand until solution of the alkalis is complete. Then titrate the 
excess of acid with 0.05 N sodium hydroxide using methyl red as indicator. 
If the methyl red is absorbed as the titration proceeds add further a drop or 
two just before the end-point. 

*Specification for graduated measuring cylinders. 
+Specification for electric hot-plates (reu~ti). 
fSpecification for burettes (,l;rst revision). 
f&ecificatidn for glass beakers ( f;rsr revision ): 
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meq 

where 
meq = 

VU zzz 
v, = 
JV= 
v, = 
w= 

total exchangeable metallic ions, in milli-equivalents percent; 
volume of standard hydrochloric arid t&en: 
volume of standard sodium hydroxide used in back titration; 
normality factor; 
volume of extract taken; and 
weight of soil extracted. 

3.1.4 Calculations - Calculate the amount of total exchangeable metallic 
ions originally present in the soil, in milli-equivalents percent from the follow- 
ing expression: 

3.2 Rapid Method - (See Note). 

NOTE - The rapid method is not suitable for highly calcareous soils (calcium carbonate 
in excess of 15 percent). 

3.2.1 Reagents 

3.2.1.1 Hydrochloric acid solution - 0.05 N. 

3.2.1.2 Lime water - freshly prepared and of known normality. 

3.2.1.3 Bromothymol blue indicator 

3.2.2 Apparatus 

3.2.2.1 Pipettes - 100 and 25 ml (see IS : 1117-1958* a.nd IS : 4162- 
19677). 

3.2.2.2 Test tube - 175 x 32 mm with stopper (see IS : 2618- 1963:). 

3.2.2.3 .Filter paper - Whatman No. 30 or equivalent. 

3.2.2.4 Erlenmeyer jask - 125 ml capacity. 

3.2.2.5 Beaker - 250 ml capacity (see IS : 2619-19715). 

3.2.2.6 Chemical balance 
3.2.2.7 Burette - 100 ml with stand (see IS : 1997-196711). 
3.2.2.8 Glass rod - (See IS : 7374-19746). 

3.2.3 Procedure 

3.2.3.1 Pipette 100 ml of 0.05 N hydrochloric acid into a test-tube 
(175 x 32 mm), add a weighed amount of soil (1 to 5 g), stopper, stir 
well and allow to stand overnight. The amount of soil taken should be . 
sufficient to neutralize not more than about 20 percent of the standard acid. 
In general, the larger amount may be taken for sandy loams or soils slightly 

*Specification for one-mark pipettes. 
TSpecification for graduated pipettes. 
f Specification for test-tubes. 
@pecification for glass beakers (first rcu;t;On). 
u Sp+fication for burettes (Jirst r&ion). 
QSpecification for glass rods and tubing for laboratory glassware, 
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podolized. For heavy clays and base saturated soils, only 1 to 2 g should be 
used. The values obtained by this method are equilibrium values and 
therefore depend on the proportion of soil to acid. 

3.2.3.2 Filter through a dry 11-cm Whatman No. 30 or equivalent 
filter paper, collecting the filtrate in a dry 125-ml Erlenmeyer flask, rejecting 
the first portion. Titrate a 25-ml aliquot against standard lime wa+rr using 
bromothymol blue as indicator. As the end-point is a.pproached add 2 or 
3 more drops of indicator to overcome absorption by anv sesquioxide 
precipitate. Titrate a blank similarly. 

3.2.4 Calculation 

3.2.4.1 Then the approximate value for total exchangeable metallic 
ions in milli-equivalents percent is given by the expression: 

100 
meq = (B-_)xNxx w x 100 

where 
meq = 

B= 
T= 
N= 
w= 

total exchangeable metallic ions, 
blank titration in ml of lime water of known normality, 
actual titration in ml of lime water of known normality, 
normality of the lime water, and 
mass of soil taken. 

If any calcium carbonate is present (s2.y LIP to 15 percent), express its 
amount in milligram equivalents percent, amd deduct it from the value 
calculated for total exchangeable metallic ions. 

4. DETERMINATION OF EXCHANGEABLE HYDROGEN IONS 

4.1 .Reagents 

4.1.1 BariGn Acetate Solution - 1 N of PH 8.1, adjusted with barium 
hydroxide. 

4.1.2 Phenolphthalein Indicator - 1 percent. 

4.1.3 Sodium Hydroxide - 0.05 N. 

4.2 Apparatus 

4.2.1 Carbon Filter Funnel - (See Note under 4.3.1). 

4.2.2 Conical Flask - 500 ml capacity. 

4.2.3 Beaker - 600 ml capacity (see IS : 2619-1971*). 

4.3 Procedure 

4.3.1 Transfer 25 g of soil to the funnel with care to prevent soil from 
sticking to the sides of the carbon filter funnels (see Note). Level off the soil 
and place silica sand on the top to a depth of about 5 mm. Pour 350 ml of 
the barium acetate solution to the soil. Leaching rate from the funnel 
should not exceed 10 to 20 drops per minute. 

*Specification for glass beakers (Jirst reuision~. 
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When all the extraction solution is passed through, measure the volume in 
a graduated cylinder and transfer it to a 600-ml beaker. Add approximately 
10 drops of 1 percent phenolphthalein solution and back titrate the extrac- 
tion solution with 0.05 N sodium hydroxide solution to a faint pink colour. 
Make a blank titration on 100 ml of barium acetate solution extracted 
through the carbon filter funnel but without the soil sample. 

NOTE - It is a special type carbon funnel having arrangement for flow rate regulation 
by screw clamp, fine glass wool and acid washed silica sand (coarse). This funnel is 
wetted with a httle of barium acetate solution and the glass wool compressed. A small 
quantity of pure silica is then spread over the glass wool. 

4.4 Calculation - Express the results obtained in terms of meq of H+ per 
100 e of soil 

meq exchangeable H+ per 100 g soil= (I-B) x .N x 
100 

mass of soil in g 
where 

T= 

B= 

N= 

volume of sodium hydroxide solution used in titration of soil 
extraction, ml; 
volume of sodium hydroxide solution used for the blank titra- 
tion, ml; and 
normality of standard sodium hydroxide solution. 

5. METHOD FOR DETERMINATION OF CATION EXCHANGE 
CAPACITY (METALLIC AND HYDROGEN IONS TOGETHER) 

5.1 Reagents 

5.1.1 Sodium Acetate Solution - 1 N. Adjusted to @H 5.0 containing 82 g of 
salt and about 28 ml of glacial acetic acid per litre. 

5.1.2 Sodium Acetate Solution - Neutral, 1 N. Containing 82 g of salt per 
litre, with fiH adjusted to 7.0 with acetic acid to neutralize sodium hydroxide 
normally formed by hydrolysis of this salt. 

5.1.3 Calcium Chloride - Neutral, 1 N. Containing approximately 109 g 
of calcium chloride, hesahydrate or 73 g of calcium chloride, per litre of 
carbondioxide-free distilk~;’ water, with pH adjusted to 7.0 with calcium 
hydroxide. 

5.1.4 Acetone - 80 percent. 

5.1.5 Special Solutions - The following special solutions are required for 
calcium versene procedure. 

5.1.5.1 Standard calcium solution - 0.500 5 g of pure dried calcium car- 
bonate is dissolved in a minimum of 0.2 N hydrochloric acid. The solution 
is boiled to expel carbondioxide and is then diluted to 1 litre. The solution 
is 0.010 0 N with respect to ca.lcium. 

5.1.5.2 ‘Ammonium chloride-ammonium hydroxide bu$eer of PH IO - This 
buffer is made up of 100 ml of 1 N ammonium chloride and 500 ml of 1 N 
ammonium hydroxide. 
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5.1.5.3 Eriochrome black T indicator - This solution is prepared by 
dissolution of 0.5 g of the indicator with 4.5 g of hydroxylamine hydro- 
chloride in 100 ml of methanol. 

5.1.5.4 Sodium cyanide solution - 2 percent. 

5.1.5.5 Standard versene solution - A 2-g portion of disodium vet-senate 

Ai0 ml of water. 
iso ium dihydrogen ethylenediamine tetra acetic acid) is dissolved in 

Then approximately 50 mg of magnesium chloride crys- 
tals (MgCl,.GH,O) are added to the solution. The normality of versene is 
then determined by titration of 25 ml portion of the standard calcium 
solution. 

5.3 Apparatus 

5.3.1 Cent@ge Tubes - 100 ml. 

5.3.2 Centrifuge - (See Note under 5.4.1). 

5.3.3 Beaker - 250 ml (see IS : 2619-1971*). 

5.3.4 Conical Flask - 500 ml. 

5.3.5 P$ette - 25 ml (see IS : 4162-19677). 

5.3.6 Burette - with stand (see IS : 1997-1967:). 

5.4 Procedure 

5.4.1 Take 5 g of soil in a IOO-ml centrifuge tube and stir in 50 ml of 1 N 
sodium acetate of @H 5.0 with a policeman-tipped rod. Digest the soil 
suspension in a near boiling water-bath for 30 minutes with intermittant 
stirring. Remove the salts by centrifugation of the suspension and decan- 
tation of the clear supernatant liquid (see Note). Give two additional 
washings with 1 N sodium acetate of PH 5.0, the 30 minutes boiling water- 
bath treatment being repeated if the sample is known to be calcareous. If 
still the presence of salts is doubted, give two more washings with 1 N sodium 
acetate of @H 5.0. Then give the sample 5 washings with 1 N calcium 
chloride solution. Remove the excess salts by washings (usually 5) with 80 
percent acetone, until the excess calcium chloride is removed as indicated by 
a negative AgNOs test for chloride in the last of the washings. Finally 
replace calcium by means of 5 washings with a neutral 1 N sodium acetate 
solution. Place in a 500-ml conical flask, the calcium solution (about 250 ml) 
resulting from displacement in the determination of cation exchange capa- 
city. Then? add 10 ml of the ammonium chloride-ammonium hydroxide 
buffer solutron to bring the solution to PH 10; and then add 10 drops of 
erichrome black T indicator solution and 1 ml of 2 percent sodium cyanide 
solution. Similarly prepare a blank of sodium acetate and titrate it to a 

*Specification for glass beakers (fist r&&n). 
tSpecifieation for graduated pipettes. 
$$xification for burettes (first revision). 
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bright blue end-point with standardized (about 0.01 N) versenc sohuion. 
Titrate the test sample to the same colour. 

NOTE - In lieu of centrifuge washing, the sample may be washed in an ordinary 
funnel with filter paper. 

5.5 Calculation 

5.5.1 Calculate the milli-equivalent cation exchange capacity per 100 g 
of soil as follows: 
nreq exchange capacity 

per 100 g = ml of versene solution X Jv X 
100 

mass of soil in g 

where Jv is the normality of the versene solution. 

10 
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( Page 5, clause 3.1.2.3) – Substitute ‘ IS : 878-1975* ‘ for ‘ IS .
878-1956* ‘.

( Page 5, clause”3.1.2.7) — Substitute ‘ IS : 365.1983~’ for ‘ IS :
365-1965t ‘.

( Page 5, clause 3.1.2.9) – Substitute ‘ IS :1997-1982$ ‘ for ‘ IS:
1997-1967$ ‘. ,

4
MWENDMENT NO. 1

4

“i..
NOVEMBER 1987 ,,.,~

TO ‘4;

1S :2720 ( Part 24 ) -1976 METHODS OF
TEST FOR SOILS

PART 24 DETERMINATION OF CATION . .

EXCHANGE CAPACITY
,

( First Revision) ‘1
4

( Page 5, foot-not& with ‘ * ‘, ‘ -f”’ and ‘$, ‘ marks) — Substitute tie
fOUOWing for the existing foot-notes:

c*SPeci~Cation for graduatedmeasuring cylin iers ( fk$t reoision).

+Spccification for electric hot plates ( secondrmision ).

$Specitication for burettes ( second rezision ).’

( Page 6, clause 3.2.2.1 ) – Substitute ‘ IS :11 17-1975* ‘ for ‘ IS :
1117-1958* ‘.

( Page 6, clause 3.2.2.7”) – Substitute ‘ IS : 1997-19821] ‘ for IS :
1997-1967/1 ‘.

( Page 6, foot-notes with 4 * ‘ and ‘ II‘ marks ) — Substitute the follt?w-

ing for the existing foot-notes:
.>i.,;.,

‘*Specification for one-mark pipettes ( Jrd ;cuision ).

I\Specification for burettes ( second reuision ).’

( Page 9, da&e 5.3.6) — Substitute ‘ IS :1997-1982$ ‘ for ‘ IS :
1997-1967$ ‘.

( Page 9, foot-note wiih ‘ ~ ‘ mark) – Substitute the following for the

existing foot-note:

‘$Specification for burettes ( second revi.@n ).’

( BDC 23 )

Rcprogmphy Unit, BIS, New Delhi, India

.- -.-J
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