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1- Collmds

Colloids are the dissolved state of substances that either do not pass, or pass very

slowly through & parchment paper or animal membrane. A few examples of colloids
Jre starch, glue and gelatin,
A colloid is not a substance, but it depicts a particular state of a substance that depends
upon the size of its particles. The size of a particle in a colloidal system is between - ﬁ
100 nm. A colloidal system is a two phase heterogeneous system in which one phase
is called the dispersed th and the other is called the dispersion medium.
pispersed phase: It is the component present in a small proportion.
Dispersion medium: It is the cnmppmnt present. in excess.
For example, in a colloidal sohrﬂm'r of silver in water, silver is the dispersed phase }nd :
water is the dispersion medium. \ r'

Types of colloids . ! |
Based on the phys:cﬁli'ahie of he dispersed pﬁase i dispersion medium, colloids
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well, observe and commn
ent.

(Observa tion:

A deep brownish- red col :
our of lyophabic sol. of ferric hydroxide is formed

Comment:
The word Wyuphobic means ‘liquid-hating’. That means

interaction between the dispersed phase and
s little affinity for dispersion medium.
the addition of small amounts of electrolyte, by heatin
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c- Electrical Charges on Colloidal Particles, /

Procedure:
1- Take two filter paper Whattman no 1.
2- Add to the first one drop of Methylene blue solution,
3- Add to the other filter paper drop of Congo red solution .
4- After some time (1-2 hours) observe the two drops.

Observation:
Methylene blue does not spread leaving only water to diffuse.

Congo red spreads together with water.
Lab. Photo:
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(Conman>
" Colloidal particles posses a definite type of electrical charge. In a particulas
colloidal solution, all the colloidal particles carry the same type of charge, while the
dispersion medium has an equal but opposite charge. Thus, the charge on colloidal
particles is balanced by that of the dispersion medium and the colloidal solution as a
whole is electrically neutral. For example. in a ferric hydroxide sol, the colloidal ferric
hydroxide particles are positively charged, while the dispersion medium.

Based on the nature of charge, the colloidal sols may be classified as positively
charged and negatively charged sols. Some common examples of these sols are given
below.

Positively charged sols:

Metallic hydroxide sols e.g., Fe(OH);, Al(OH)s, Cr(OH);, etc., TiO; sol, haemoglobin,

sols of basic dyes such as Methylene blue etc,

So particales of methylene blue (+ ve charge) are adsorbed on cellulosic filter paper (-

ve charge) and hence not spread, while water only spreads by capillarity.

Negatively charged sols: _ .
Metal sols e.g.. Au, Ag, Cu. Pt etc. sols, metal sulphide sols e.g., As,S;. CdS etc. sols:
starch sol, cellulose, sols of acid dyes such as Congo red etc. . 4
So particales of Congo red (- ve charge) are not adsorbed on cellulosic filter paper (

charge) and hence spread together with water.
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e- Dialvysis.

Procedure:
'

Prepare mixture solution of starch and NaCl then half fi|| a Cell |
e

2- Closed the bag and hang the cellophane bag in beaker contain; Oph-m

3- Leave the apparatus for some times (3-5 hrs) g dist. Water
4-  Test the external solution with iodine and silver nitrate respective|

5- Observe the two tests. -

Observation:

1- White ppt.... in silver nitrate tube.
2- No blue colour...in iodine tube.
Lab. Photo:

Cellophan bag

Comment: _ -
The process of separating particles of colloid from that of the crystalloid by meaﬂi b
diffusion through a suitable membrane is called dialysis. Colloidal pamct&.s caap
passed through a parchment membrane and Cellophane b.ag, but the mns_.'l.
electrolyte can pass through it. This property is used in dialysis. The apparatus Us
is method is called dialyzer. e

tlh_IS.TT:e NaCl ions, beingya crystalloids possesses 4 small 1ons Whicb-sbwl-{&d
out of the bag leaving behind the pure colloidal solution, $0 it aPpears-in‘nufsl e
So NaCl ions react with silver nitrate forming a white ppt. of sliver ph{prldeal L
larger particles which cannot diffuse out

2- Starch, being a colloid, possesses :
A ; : days i a blue col
bag, so it not appears in outside water. So iodine solution does not form | :

due to absence of starch.
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d- Adsorption. g

Procedure:
I~ Filter methyle
tube,
e

2 Filter another meth

ne blue solution through Filter paper Whatman No. 1 in first

ylene blue solution through filter paper Whatman No, |
and on it activated charcoal in the second test tube.
3~ Wash the filter paper w
ethanol in the third test tube
Observations:
I- The filterate is blue. 2
4 Lab. Photo:

ith the charcoal from the previous step with 75%

- The filterate is clear. 3- The filterate is blue,
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Comment:

Adsorption is the phenomenon of attracting and retaining the molecules of a substance
on the surface of a liquid or solid resulting into a higher concentration of molecules on
the surface. The substance adsorbed on the surface is called adsorbate and the
substance on which it is adsorbed is called adsorbent. The surface where the process
takes place is called interface. . :
|- The particles of methylene blue dye solution diffuse through filter paper and so the
filterate is blue. i ; ‘

2- The activated charcoal possesses the power of adsorption of particles of methylene

blue dye on its surface, so cannot pass through filter paper while water passes only and

S0 the filterate is clear.
; ‘thylene blue
' By adding ethanol alcohol, the attraction between ethanol and methylen

», hence the
Particles is greater than that between charcoal and melh}'li:l; :jl:l: dye, he
“sorbed particles of MB are released and so the filterate appe :




b- Rate of Diffusion of ions.

Procedures:
- Prepare 10% hot gelatin in test tubes

2- add 2ml of NaOH, Pottasi :
Ph. lum ferrocyanide (K[ Fe(CN)4]) and '
: i drops of By Diffusi
3- Let the tube solidify | ;
higher
4-  Add to the tube 2ml of FeCl; solution tightly
5- Incubate the tube over night and obs I
serve the tube after i : o
Observation: e e
A colourless zone followed by a blue zone appears sl m:lc:
7 rs . 8] r
respectively. ppears slowly following on'anot lheg P
Lab. Photo:

Comment:
Diffusion is the net movement of molecules or atoms from a region of high

on to a region of low concentration, depending on size and mass of
solution ionizes Into Fe'™" and , both ions can diffuse ﬂﬂﬂt@
gelatin but the rate of diffusion dpends upon their sizes and masses. So CI’ bein8
ze and lighter in mass than Fe™ and hence diffuse faster forming &
calization of NaOH. While Fe™** being bigger in size an
ffuse slower forming a blue zone due to reaction
| forming a blue Ferric ferrocyanide Fed

concentrati
diffusing ions. FeCls

smaller in si
urless zone due to neu
mass than CI” and hence di
m ferrocyanide K[ Fe(CN)g

colo
heavier in
with Pottasiu

Fe(CN)el3:



2- Diffusion s

Diffusion is the net movement of molecules or atoms from a region of high
concentration (or high chemical potential) to a region of low concentration (or low
chemical potential). This is also referred to as the movement of a substance down a
concentration gradient, A gradient is the change in the value of a quantity (e.g.,
concentration, pressure, temperature) with the change in another variable (usually
distance).

a- Diffusion of Starch and lodine through Gel.
Procedure:

- Prepare 10% hot gelatin in two test tubes

2- The first test tube add 3m| iodine solution

3~ The second test tube add 3ml starch solution

4-  Let the tubes solidify j
5-  Add to the first tube starch solution and to the second one add iodine solu}mn
6- Incubate the two tubes over night and observe the two tubes after incubation

Observation: '
I- No blue colour appears,  2- A blue colour appears at the top of gelatin.

Lab. Photo:

Comment; ion of high
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i I ugh gelatin so no
March, bej olloid, has large particles which cannot diffuse through g
~Hich, Deing a ¢ =

; . ixed with gelatin.
blue coloyr appears with iodine which was mix







c- Osmosis by Tissue Tension.

Procedure:
|- Take fresh Ricinus petiole and cut longitudinally to equal half (obsery
parts will have curvature toward the pith cells) FDICIVE that
2- Prepare three different salt solutions (isotonic, hypotonic and hypertonic )
3~ Put in each of the three solutions parts of the Ricinus petiole. '
4- Incubate overnight and observe the curvature of the Ricinus petiole curvature

Observations:
In hypotonic soln. the curvature of the Ricinus petiole increases.

In hypertonic soln. the curvature of the Ricinus petiole decreases.
In isotonic soln. the curvature of the Ricinus petiole not changes.

Lab. Photo:

Comment:

Osmosis is the process whereby water moves across a cell membrane by diffusion

from areas of higher concentration to areas of lower concentration.

In hypotonic soln., the curvature of the Ricinus petiole increases owing to furthet
expansion of the parenchyma cells due to the diffusion of water into them by
endosmosis.

In hypertonic soln. the curvature of the Ricinus petiole decreases so that they become
straight or may reversed. The osmotic pressure of such soln. is greater than the suction
force of the parenchyma cells of pith leading to water lost by eX0SMOSIs,

In isotonic soln. the curvature of the Ricinus petiole not changes owing to the osmotic
ch soln. is equal to the suction force of the parenchyma cells of pith

pressure of su
ement of water.
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Comment:
Osmosis is the pr

from areas of higher conc

In cube 1: NaCl crystals will dissolves in di
nd so the water move out the cube by ex

soln. as the outer soln a
becomes flaceid and the cavity filled with cell sap.
issolves in diffus

ocess whereby water mov

entration to areas 0
fonic

ed cell sap to form & hypertone

In cube 2 NaCl crystals will d
soln. so the water move out the cube 10 the salt cavity. While the outer soln. e
hypotonic and SO water move into the cube bY endosmosis. The cube size not
changes or sli ghtly increase 1n size and the cavity filled with cell sap.
In cube 3: There is no NaCl soln. and the cavity and outer soln. 18 hypotonie
(water only) and sO water move into the cube by endosmosis from outside water.
4 and the cavity not filled with cell sap.
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b- Effect of Anaesthetics on Permeah
Procedures:

I- Cut the cylinders of beetroot into thin discs of about 3 mm tk; K
: e X : ick,
2- Rinse the beetroot discs in running water to wash off pigment th

a result of cutting, At leakeq Out

3- Prepare two test tubes the first contains cotton piece saturateqd with

the other one contains cotton piece saturated with water chh"“fﬂnr
4- Hang in each tube disc of beet root and closed the tubes with cork
5- Observe the color of the cotton piece in the two tubes

Observation:

I- Red colour of the cotton piece + Chloroform

2- No change of the color of cotton piece + Water,
Lab. Photo:

ility,

Comment:

Permeability is a property of membranes which determines the capacity with which
the membranes allow materials to pass through them.

Very low concentrations of anaesthetic decrease the permeability and this'is
reversible, while high concentration of anaesthetic cause increase the P‘f““eab“‘lw
and if this effect is left for long time this increase will be irreversible as high
concentration of anaesthetic dissolve the lipids components of the plasmé
membrane. Color the cotton piece wetted with Chloroforn take red coltfur d“'-':;
Choloroform vapour cause an irreversible increase in permeability of the

colour pigment (Anthocyanin) of beet root cells.

W
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> Effeﬂt of Antagnni
: edures: SInon' P

- Cut the cylinders of beetroot i
.. Rinse the beetroot discs izn:ulnto thin discs of ab
nni out 3 mm thick

© aresult of cutting. INE water to
ash off pigment that leaked out as

pro€ ermeabili .

3. ghake the tubes well and compare the ;
Observation: pare the intensity of red color

_NaCl solution, and CaCl, solution i

: In tubes 1

_ixture of NaCl and CaCl; solutions in tube ;nfaif; ::t? md{ o
ourless .

Lab. Photo:

in each tube.

Comment:
f membranes which determines the capacity with which

Permeability is a property ©
s membranes allow materials t0 Pass through them.
Antagonism is the phenomenon i which certain substance €ne

effect of the other substance- P
A solution of single salt of either monovalent or AIVAET -

permeability of plasma membrane 10 red colour pigment
cells, so tube 1 and 2 take re o ey o' and Na™! yare
A solution of double salts © o no change
consider tagonism 245

sol. Col::r.t OT:?:eci bge explained asmonﬂ"f th
binding forces between adjacent compone?
pﬁl}'\’alem ions act on t-he ;éverse-__ WaY
Membrane more closely: A1 mone

While the others cause SOﬁ#iﬁ@ﬁmp d

ounter (anta gonize) the 1

ons (Nm+t or Ca’®) increase
(Amhopyatﬁn},of beet root.



Transpiration is the process of water movement through a plany and
from acrial parts, such as leaves, stems and flowers. Water is necessy atj,
only a small amount of water taken up by the roots is used for growth and metay.
and the excess is lost by transpiration. ‘b

Leaf surfaces are dotted with pores called stomata, and in most plants they arg
numerous on the undersides of the foliage. The stomata are bordered by guard cel

|

5- Transpiration

®'

ry for p'“ﬂl-.l,,
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and their stomatal accessory cells (together known as stomatal complex) that Open gy |
| g

close the pore.
a- Determination of absorption and transpiration ratﬂ\

by Potometer.
Procedure:

Use a sharp razor blade to cut a leafy shoot under water to avoid air bubbles iy

water stream.
Insert the leafy shoot through the hole of the stopper provided with the

potometer.
Fill the potometer with water and fit the stopper holding the leafy shoot to the

apparatus.
Use vaseline to seal all the connections of the apparatus.
Weight the apparatus at the beginning of the experiment (W1) and define the

level of water in the capillary tube (a).
Leave the apparatus in suitable conditions for 24 hours.
Observe the weight of apparatus (W2) and define the level of water in the

capillary tube (b).

Fresh leafy branch
cut under water

POTOMETER



