
0583761260د/ عبنً   

1 
 

 
 
 
 
 
 
 
 
 

Medical Chemistry 
 كيًيبء انغُخ انزحضيشيخ

    
Chapter 5 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



0583761260د/ عبنً   

2 
 

Lecture 9 

Solutions and colloids 

 انًحبنيم وانغشويبد

A solution (soln): انًحهىل                                                                                                        

 is a mixture of 2 or more substances in a single phase. 

 One constituent is usuallyهى خييظ ٍِ اثْيِ او امثش ٍِ اىَىاد فً ٍشديخ وادذح                               

regarded as the SOLVENT and the others as SOLUTES. 

 ادذ اىَنىّبد رسًَ اىَزيت والاخشي رسًَ اىَزاة              

❑ SOLUTE: the part of a solution that is being dissolved (usually the lesser 

amount).  

         هى جضء اىَذيىه اىزي يزٌ اراثزه وغبىجب ينىُ الاقو مَيخ   انًزاة

❑ SOLVENT: the part of a solution that dissolves the solute (usually the greater 

amount). 

       هى جضء ٍِ اىَذيىه اىزي يزيت اىَزاة وغبىجب ينىُ الامثش مَيخانًزيت 

❑ Solutions in which the solvent is water are called aqueous solutions.  

انًحبنيم انًبئيخ        اىَذبىيو اىزً فيهب اىَزيت هى اىَبء رسًَ  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 د/ عبنً :  رذسيظ انطبنجبد انهغخ الاَجهيضيخ انكيًيبء انفيضيبء

رزىفش يهخصبد يزشجًخ نلاحيبء و انكيًيبء وانفيضيبء   

 0583761260  
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Types of Solutions اَىاع انًحبنيم  
 
 

 
 

Can a solution be solid? 

 

 

 

 

 

 

 

 

 

Solute 

 اىَزاة

Solvent 

 اىَزيت

Appearance of 

solution 

 هيئخ اىَذيىه

Example 

 ٍثبه

Solid 

 يبدح صهجخ

Solid 

 يبدح صهجخ

Solid 

 يبدح صهجخ

14-carat gold (Cu/Ag/Au) 

14رهت عيبس   

 Brass alloy (Zn/Cu) 

انُحبطعجيكخ   

Solid 

 يبدح صهجخ

Liquid 

 يبدح عبئهخ

Liquid 

 يبدح عبئهخ

Salt water 

 انًيبح انًبنحخ

Liquid 

 عبئم

Liquid 

 عبئم

Liquid 

 عبئم

Alcohol in water 

 انكحىل فً انًبء

Gas 

 غبص

Liquid 

 عبئم

Liquid 

 عبئم

Soda (CO2 in water) 

 انصىدا )ثبًَ اكغيذ انكشثىٌ فً انًبء(

Gas 

 غبص

Gas 

 غبص

Gas 

 غبص

Air (N2, O2, …) 

 انهىاء)َيزشوجيٍ, اكغجيٍ.....(
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Characteristics of Solutions  خصبئص اىَذيىه  

1. Distribution of particles is uniform. رىصيغ اىجضيئبد ٍىدذ      

2. Components do not separate on standing. 

 لارْفصو اىَنىّبد ثبىىقىف            

3. Components cannot be separated by filtration. 

 لا يْفصو اىَنىّبد ثبىفيزشح           

4. It is possible to make solutions of many different solute/solvent 

compositions 

 ٍِ اىََنِ ػَو ٍذبىيو ٍِ ٍِ رشميجبد ٍخزيفخ ٍِ اىَزاة واىَزيت   

5. Solutions are transparent (even if colored). 

 اىَذبىيو شفبفخ دزً ىى مبّذ ٍيىّخ     

6. Solutions can be separated into pure components (e.g., distillation, 

chromatography). 

 يَنِ فصو اىَذبىيو ىَىاد ّقيخ ثىاسطخ اىزقطيش او ػِ طشيق اىفصو اىنشوٍبرىغشافً )ثبىيىُ( 

This separation is a physical change. 

 وهزا اىفصو يسًَ رغييش فيضيبئً      

 
 

 

Concentration  انزشكيض 

          is the amount of solute in a given amount of solution (rarely “in amount of 

solvent”). 

هى مَيخ اىَزاة فً مَيخ ٍذذد ٍِ اىَذيىه )ّبدسا ٍبرذست فً مَيخ اىَزيت لاّه ثبرافخ اىَزيت ػيً انزشكيض 

 اىَزاة رضداد اىنَيخ(
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UNITS: انىحذاد  

 Percent Composition: ًانزشكيت انُغج  

A( % mass (w/w)  َغجخ انكزهخ 

                  % mass (w/w) = (mass of solute/mass of soln) x 100 

B) % volume (v/v) َغجخ انحجى 

          % volume (v/v) = (volume of solute/volume of soln) x 100 

C) % mass/volume (w/v) َغجخ انكزهخ اي انحجى     

              % mass/volume (w/v) = (mass of solute/volume of soln) x 100 

 

 Molarity (M)  انًىلاسيخ  

          Molarity (M) = moles of solute/liter of soln (v) 

              هً ػذد ٍىلاد اىَزاة ىنو ىزش ٍِ اىَزيت

       Molality (m) 

                 Molality (m) = moles of solute/kg of solvent 

ىلاىِيَّخ ) ػَذدَُ  َُ زيتاى َُ  )     اىَىلادِ اىزائجخ في مييىغشاً ٍِ اى

 Parts per million (ppm) ٌاجضاء يٍ انًهيى 

             Parts per million (ppm) = (mass of solute/mass of soln) x 10
6
 

 mole fraction (x)   ًانكغش انًىن  

                    mole fraction (x) = moles of solute/total moles of soln 
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 Mass per volume (mg/L)    انكزهخ ثبنُغجخ نهحجى  

               Mass per volume (mg/L) = mass of solute/liter of soln 

 Normality (N) عيبسيخ انًحهىل  

              Normality (N) = equivalents of solute/liter of soln 

 اىؼيبسيخ هً ٍنبفئبد اىَزاة ىنو ىزش ٍِ اىَزيت                   

 

 يهحىظبد يهًخ

❑ M = m when the solvent is distilled H2O since its density = 1 

then, 1 L = 1 kg (NOT salt H2O). 

❑ ppm = 103 ppb (part per billion) = 106 ppt (part per trillion) 

❑ Mass (moles) of soln = mass (moles) of solute + mass (moles) of 

solvent 

❑ Common mass ratios for solutions and solids are: 

 

Units Solutions Solids 

ppm mg/L µg/mL 

 

mg/kg µg/g 

ppb µg/L ng/mL µg/kg ng/g 

ppt ng/L pg/mL ng/kg pg/g 
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Example 1: An IV soln is prepared by dissolving 5.0 g glucose (C6H12O6) in 

dist. H2O to make 100 mL soln. Calculate  

(a) molarity M,  

                                                       (b) % w/v, and  

        (c) ppm of the IV soln. 

Solution: 
 
 

(a) Convert: g → moles of glucose. 

ه اىجيىمىص ٍِ اىجشاً ىيَىه هْذى  

     Since, molar mass of C6H12O6 = 180.0 g/mol. 

جٌ/ ٍىه 180ديث اُ اىنزيخ اىَىىجخ ىيجيىمىص =   

(b) Convert: ml→ L  

100 ml = 100 x10
-3 = 

 

Then, number of moles  ػذد اىَىلاد= 
             

          
 

                                             = 
     

         
 = 2.78 x 10

-2
 mol. 

Thus, M = 
               

         
  

                   =(2.78 x 10
-2

 mol)/(1.00 X 10
-2

 L ) = 2.78 M 

(b) % w/v = (mass of solute/volume of soln) x 100 % 

              = (5.0 g glucose/ 100 mL soln) x 100 %       = % 5.0  

(c) ppm = (mass of solute/mass of soln) x 10
6
 = (5.0 g/100 g) x 10

6
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= 5.0 x 10
4
 [since d(H2O) =  100 mL = 100 g] 

 d(H2O)   = distilled water ٍبء ٍقطش 

 

Preparing Solutions (1.0 M NaCl) 

يىلاسيخ يٍ كهىسيذ انصىديىو  1رحضيش يحهىل   

يىل يٍ كهىسيذ انصىديىو فً نزش يبء( 1)يعًُ َزيت   
 
 
 

 
                    
 
 
 
 
 

 
 
 
 
 
 

(1)                         (2)                        (3) 
 
(1)Weigh out 1 mole(58.45 g) of NaCl and add it to a1.0 L volumetric  flask.  

ىزش(1جشاً(ٍِ ميىسيذ اىصىديىً وّضيفهٌ اىً قبسوح ٍؼيبسيخ )دىاىً  58.45ٍىه ) 1ّىصُ   

(2) Add water to dissolve the Nacl then add water to the mark. 

 ّضيف اىَبء ىْزيت ميىسيذ اىصىديىً ثٌ ّضيف اىَبء ىذذ اىؼلاٍخ        

 (3) swirl to mix ّذشك اىقبسوسح ىْخيطهٌ      
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Dilution انزخفيف 

❑Dilution: is adding extra solvent to decrease the concentration of a soln. 

     اىزخفيف هى اضبفخ ٍزيت اضبفخ ىزخفيف رشميض اىَذيىه

❑The amount of solute remains constant before and after dilution, but the 

concentration decreases. 

(  مَيخ اىَزاة رظو ثبثزخ قجو وثؼذ اىزخفيف ىنِ يقو اىزشميض )لاُ مَيخ اىَزاة رضيذ  

  Before dilution          After dilution 

   Conc1 x Vol1        =     Conc2 x Vol2 

       M1 x V1         =        M2 x V2 

       %1 x V1               =        %2 x V2 

❑Concentrations and volumes can be most units as long as they are consistent 

 ٍؼظٌ اىىدذاد طبىَب أّهب ٍزْبسقخ وٍزْبسجيِ نىُ فًضاد والأدجبً يَنِ أُ رياىزشم

 Example: How do we prepare 200 mL of a 3.5 M soln of acetic acid if we 

have a bottle of conc acetic acid (6.0 M) ? 

                                 Initial soln انزشكيض الاونً         Final soln ًانزشكيض انُهبئ 

Concentration:             6.0 M                                 3.5 M 

Vo                                 ? L                                      0.20 L 

Find:                            L of initial acetic acid 

Solve:                      M1 x V1 = M2 x V2 

                           6.0 M x V1 = 3.5 M x 0.20 L 

            V1 = 3.5 M x 0.20 L/ 6.0 M = 0.12 L 
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❑ Put 0.12 L (120 mL) of conc acetic acid in a 200-mL volumetric flask, add 

some water and mix, and then fill to the mark with water and swirll 

ٍييً( وّضيف ثؼض ٍِ اىَبء  200ٍييً ٍِ دَض الاسزيل اىَشمض فً فلاسنخ ٍؼيبسيخ) 120ّضغ 

  وّذشمهب دزً يَزضجىاوَّضجهٌ ثٌ َّلا اىفلاسنخ ثبىَبء ىذذ اىؼلاٍخ 

How H2O Dissolves Ionic Compounds 

 كيف رقىو انًبء ثبراثخ انًشكجبد الايىَيخ

 Consider NaCl (solute) dissolving in water (solvent). 

 ّؼزجش ٍيخ اىطؼبً )ميىسيذ اىصىديىً( مزائت يزوة فً اىَبء مَزيت   

 The water H-bonds have to be interrupted, 

 اىشواثظ اىهيذسوجيْيخ فً اىَبء  سزضطشة ورزقطغ       

 NaCl dissociates into Na
+
 and Cl

-
, 

ىجت )مبريىّبد( وايىُ اىنيىسيذ اىسبىت)اّيىيْبد(   يزذيو ميىسيذ اىصىديىً اىً ايىُ اىصىديىً اىَ  

 Cat/Anions attract oppositely charged ends of H2O molecules 

 (Na
+
….

δ-
OH2 and Cl

-
….

δ+
H2O). 

 رجزة اىنبريىّبد والاّيىّبد ثبىزقبثو اىْهبيبد اىَشذىّخ ىجضيئبد اىَبء   

 

 When attraction forces of ions to H2O molecules is greater than ionic bond 

(keeping ion in crystal), 

ػْذٍب رنىُ  قىي الايىّبد ىجضيئبد اىَبء امجش ثنثيش ٍِ اىشاثطخ الايىيْخ )اىَسؤىخ ػِ دفظ 

 مشيسزبىخ( ػيً هيئخ  بدالايىّ

 

 The ions will be completely removed from the crystal and surrounded by 

H2O molecules (HYDRATED ions). 

مبٍيخ ٍِ اىنشيسزبلاد ويذبط ثجضيئبد اىَبء ورصجخ )ايىّبد ٍَيه( بدسىف يزٌ اصاىخ الايىّ  

 

 Such interaction between solute and solvent is generally called Solvation. 

ٍثو هزا اىزفبػو ثيِ اىزائت واىَزيت يسًَ ػبٍخ  الاراثخ او اىزوثبّيخ    
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How H2O Dissolves Covalent Compounds 

 كيف رقىو انًبء ثبراثخ انًشكجبد انزغبهًيخ

 

 Covalent bonds do not dissolve in water, but some covalent compounds do. 

 اىشواثظ اىزسبهَيخ لارزوة فً اىَبء وىنِ ثؼض اىَشمجبد اىزسبهَيخ رزوة 

➢ Molecules should have no more than 3 C atoms for each O, N, or F atom. 

رساد مشثىُ ىنو رسح امجسيِ, ّيزشوجيِ او فيىس 3اىجضيئبد لاثذ اُ  لارذزىي ػيً امثش ٍِ   

➢ Examples: Acetic Acid CH3COOH is soluble 

 دَض الاسيزيل رائت فً اىَبء         

        but benzoic acid C6H5COOH is not.   ىنِ دَض اىجْضويل غيش رائت فً اىَبء 

➢ Although table sugar, C12H22O11, contains a large number of C atoms, it is 

very soluble in H2O. 

اىَبئذح يذزىي ػيً ػذد مجيش ٍِ رساد اىنشثىُ  الا اّه رئت جذا فً اىَبء ثبىشغٌ ٍِ سنش  

 because it has many O atoms and O-H bonds that can form many H-bonds 

with H2O  

واىزً رسزطيغ رنىيِ اىؼذيذ ٍِ  O-H لاّه )سنش اىَبردح( يذزىي ػيً اىؼذيذ ٍِ رساد الامسجيِ واىشاثطخ

 اىشواثظ اىهيذسوجيْيخ ٍغ جضيئبد اىَبء

 

 Compounds rarely react with H2O giving ions  

 ٍشمجبد ّبدسا ٍبرزفبػو ٍغ اىَبء وٍؼطيخ ايىّبد

E.g. 1 HCl(g) + H2O(l) → Cl
-
(aq) + H3O

+
(aq) 

E.g. 2 SO3(g) + 2H2O(l) → HSO4
-
(aq) + H3O

+
(aq) 

ثلاثً اكغيذ انكجشيذ                 

                                  

http://socratic.org/chemistry/ionic-bonds-and-formulas/covalent-compounds
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Lecture 10 

Solubility انزوثبَيخ     

❑ Solubility: the maximum amount of a solute that dissolves in a given amount of 

solvent at a given temperature.  

 هً اقصً كًيخ يٍ انًزاة وانزً يًكٍ اد رزوة فً كًيخ يحذدح يٍ انًزيت عُذ دسجخ حشاسح يعيُخ 

� Solubility is a physical constant. 

 انزوثبَيخ هً ثبثذ فيضيبئً        

 Soluble  substances:  اىَىاد اىقبثيخ ىلاراثخ 

When one substance (solute) dissolves in another (solvent)  ػْذٍب رزوة ٍبدح

 )اىَزاة( فً ٍبدح اخشي )اىَزيت(     

         (e.g., table salt or table sugar in water). ٍثو ٍيخ اىطؼبً او سنش اىطؼبً فً اىَبء    

 Insoluble  substances:   اىَىاد اىغيش قبثيخ ىلاراثخ  

  When one substance does not dissolve in another.  

 ػْذٍب لارزوة ٍبدح ٍب فً اىَبدح الاخشي       

(e.g., sand in H2O). ٍثو اىشٍو فً اىَبء    

� If both the solvent and solute are liquids the terms miscible / immiscible are 

used. 

رسزخذً         انًصطهحبد قبثم نهًضج وغيش قبثم نهًضجىى مبُ ملا اىَزيت واىَزاة سىائو فبُ   

 

 

 

 

 

 

 

 

رذسيظ انطبنجبد انهغخ الاَجهيضيخ انكيًيبء انفيضيبء د/ عبنً :   

و انكيًيبء وانفيضيبء يهخصبد يزشجًخ نلاحيبءرزىفش    

 0583761260  
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Factors Affecting Solubility انعىايم انًىثشح فً انزوثبَيخ 

 

1. Nature of solute/solvent طجيعخ انًزاة وانًزيت   

2. Temperature دسجخ انحشاسح 

3. Pressure انضغظ     

1. Nature of solute/solvent طجيعخ انًزاة وانًزيت  

   The rule is “like dissolves like”. ذح اىَثو يزوة فً اىَثو اىقبػ   

➢ Polar compounds dissolve in polar compounds 

        قطجيخرزوة فً اىَشمجبد اى ىقطجيخاىَشمجبد ا

       (e.g., C2H5OH or C12H22O11  الايثبّىه  اىسنشوص    in H2O). 

 يثم الايثبَىل وانغكشوص فً انًبء                 

➢ Nonpolar compounds dissolve in nonpolar compounds 

  انًشكجبد انغيش انقطجيخ رزوة فً انًشكجبد انغيش قطجيخ     

        (e.g., C6H6 in CCl4). 

ٍثو اىجْضيِ اىؼطشي  فً سثبػً ميىسيذ اىنشثىُ            

➢ Most ionic compounds (e.g., NaCl) dissolve in water by dissociation into 

their ions. 

 ٍؼظٌ اىَشمجبد الايىيْخ )ٍثو ميىسيذ اىصىديىً( رزوة فً اىَبء ػِ طشيق الاّذلاه اىً ايىّبرهب      

➢ Small covalent compounds that can form hydrogen bond dissolve in water  

اىزً رسزطيغ اُ رنىُ ساثطخ هيذسوجيْيخ رزوة فً اىَبءاىَشمجبد اىزسبهَيخ اىصغيشح   
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      (e.g., NH3 in H2O). فً اىَبء   )اىْشبدس(ٍثو الاٍىّيب    

2.Temperature دسجخ انحشاسح 

 

 

 

 

  

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

Example: يثبل    

➢A solution containing 71.3 g of NH4Cl in 100 g of water at 90 °C will be 

saturated.  

دسجخ  00جشاً ٍِ اىَبء ػْذ دسجخ دشاسح  100جشاً ٍِ ميىسيذ الاٍْيىً فً  31.3ٍذيىه يذزىي ػيً 

 ٍئىيخ سىف ينىُ ٍشجغ 

➢ If the temperature drops to 20 °C, the saturation level of NH4Cl drops to 37.2 g. 

 33.2دسجخ ٍئىيخ فبُ ٍسزىي اىزشجغ ىنيىسيذ الاٍىّيب سيْخفض اىً  20ىى اّخفضذ دسجخ اىذشاسح اىً 

 جشاً 

➢ Therefore, 24.1 g of NH4Cl will precipitate. 

جشاً ٍِ ميىسيذ الاٍىّيىً     24.1وىزىل سىف يزشست   

 

A( Solids or liquids in liquids: 

 اراثخ انًىاد انصهجخ اوانغبئهخ فً عبئم

■ Solubility increases with increasing 

temperature. 

 سزضداد اىزوثبّيخ ٍغ صيبدح دسجخ اىذشاسح

■ MOST salts have greater solubility in 

hot water. 

 يعظى الايلاح نذيهب دسجخ روثبَيخ عبنيخ فً انًبء انغبخٍ 

■ A FEW salts become less soluble with 

increasing temperature 

 قهيم يٍ الايلاح انزً رقم روثبَيزهب ثضيبدح دسجخ انحشاح
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 Crystallization:   انزجهىس

 to purify a solid, chemists often make a saturated soln of it at high 

temperature; when it cools, the precipitated solid will have much less 

impurity than before. 

  ىزْقيخ اىَىاد اىصيجخ يقخً اىنيَيبئيىُ ػبدح ثؼَو ٍذيىه ٍشجغ ٍِ هزح اىَبدح اىصيجخ ػْذ

بىيخ وػْذ رجشيذهب فبُ اىَبدح اىَزشسجخ سىف رذزىي ػيً شىائت اقو ٍِ دسجخ دشاسح ػ

 ري قجو      

B( Gases in liquids:     نى غبصاد رائجخ فً عبئم  

❑ Solubility decreases with increasing temperature. 

 سزقو اىزوثبّيخ ثضيبدح دسجخ اىذشاسح          
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3.Pressure انضغظ 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

❑Thermal Pollution: انزهىس انحشاسي   

When the temperature of water increases, because of output from, e.g., a power 

plant  ػْذٍب رضداد دسجخ دشاسح اىَبء )ثسجت ٍسججبد خبسجيخ( ٍثو ٍصبّغ اىطبقخ 

 

O2 solubility decreases and may become so low that fish die. 

اىَبء ٍَبيجؼو الاسَبك رَىد رقو روثبّيخ غبص الامسجسِ فً اىَبء وٍِ اىَذزَو اُ يصجخ ضئيو جذا فً  

 

1) Pressure has little effect on the 

solubility of liquids and solids. 

ىذي اىضغظ ربثيش قييو ػيً روثبّيخ 

اىسىائو واىَىاد اىصيجخ  واىنِ اىغبصاد 

 رذاد صوثبّيزهب ثضيبدح اىضغظ

2) Henry’s Law: قبَىٌ هُشي   

The solubility (Sg) of a gas in a liquid 

is directly proportional to the pressure 

(Pg) 

 روثبّيخ اىغبص رزْبست طشديب ٍغ اىضغظ

           S = kP  
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Colloids انًحبنيم انغشويخ 

❑ Are homogeneous mixtures containing particles ranging from 1 to 1000 

nm.  

ّبّىٍزش  1000اىً  1هً خييطبد ٍزجبّسخ اىزً رذزىي ػيً جضيئبد رزشاوح ٍِ   

❑ Characteristics of colloidal systems: خصبئص الاَظًخ انغشويخ    

1. They scatter light and therefore appear turbid, cloudy, or milky. 

 رجؼثش اىضىء وىزىل رظهش ػنشح ٍغيَخ او ىجْيخ 

2. They form stable dispersions; i.e., they do not form separate phases that 

settle out. 

ٍشادو ٍْفصيخ واىزً رزشسترنىُ رشززبد ثبثزخ ثَؼًْ اّهب لارنىُ   

❑ When the size of coll  da   art c es  s     1000 n   the system is unstable 

and separates into phases which called suspension. 

فيصجخ اىَذيىه غيش ثبثذ ويْفصو اىً  1000ػْذٍب رنىُ دجٌ جضيئبد اىغشويبد امجش ٍِ او يسبوي 

ٍؼيقبدٍشادو رسًَ   

  

  

 

 

 

 

 

 

 

 

 

 

 

 

(a) 
Colloid 

(b) 
Solution 
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Tyndall Effect & Brownian Motion )رأثيش ريُذال وحشكخ ثشاوًَ )نهًحبنيم انغشويخ 

❑ Tyndall Effect ربثيش ريُذل   : 

   light passing through and scattered by a colloid viewed at a right angle. 

 اىضىء اىَبس خلاه واىَجؼثش ثىاسطخ اىَذيىه اىغشوي يزٌ سؤيزه ثضاويه قبئَخ     

� When a shine light through a colloid and look at the system from a 90
o
 

angle 

دسجخ  00ػْذٍب يَش ضىء لاٍغ  خلاه ٍذيىه غشوي وػْذ اىْظش ىيَذيىه ثضاويخ   

         the light pathway is seen without seeing the individual particles. 

 فبّه يزٌ ٍشبهذح ٍسبس اىضىء دوُ سؤيخ اىجسيَبد اىفشديخ.                             

 

❑ Brownian Motion انحشكخ انجشاوَيخ   : 

       is the random motion of any particle suspended in colloidal solutions. 

    هً اىذشمخ اىؼشىائيخ لاي جضئ ٍؼيق فً ٍذبىيو اىغشويبد
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Types of Colloidal Systemsاَىاع انًحبنيم انغشويخ  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Type اىْىع    Example ٍثبه    

Gas in liquid 

 غبص فً سبئو

Whipped cream 

 مشيَخ اىخفق

Gas in solid 

 غبص فً ٍبدح صيجخ

Marshmallows ديىي اىَششيَييى    

Liquid in gas 

 سبئو فً غبص

Cloud, fog 

 اىسذبة واىضجبة

Liquid in liquid 

 سبئو فً سبئو

Milk, mayonnaise 

 اىيجِ واىَبيىّيض

Liquid in solid 

 سبئو فً ٍبدح صيجخ 

Cheese, butter 

 اىججْخ واىضثذح

Solid in gas 

 ٍىاد صيجخ فً غبص

Smoke 

 اىذخبُ

Solid in liquid 

 ٍىاد صيجخ فً سبئو 

Jelly 

 جيً

Solid in solid 

 ٍىاد صيجخ فً ٍىاد صيجخ

Dried paint 

 اىذهبّبد اىجبفخ
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Comparison between Solutions, Colloids, and Suspensions 

 اىَقبسّخ ثيِ اىَذبىيو واىشغىيبد واىَؼيقبد

 

 

 

 

 

 

 

 

حجى انجضيئبد      

 

 

 

 

  

                                          يًكٍ فهزشره  ثىسقخ عبديخهم 
  

  

 

 يزجبَظ 
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Example: Is a 0.5% w/v solution of KCl (a) hypertonic, (b) hypotonic, or  

(c) isotonic compared to red blood cells (K = 39.1 and Cl = 35.5, RBC have 0.3 

osmol)? 

Solution: 

 0.5% w/v: 0.5 g KCl in 100 ml soln 

      Then, 5.0 g KCl in 1000 ml (1.0 L) soln 

 (5.0 g KCl/1.0 L soln) x (1.0 mol KCl/74.6 g KCl) 

            = 0.067 mol KCl/L = 0.067 M 

1 mole KCl (solid) → K+(aq) + Cl-(aq) (2 moles) 

 Osmolarity  الاعًىنيخ = M x i = 0.067 x 2 = 0.13 osmol 

 Osmolarity (KCl soln( ˂  s   ar ty (red b   d ce  s“0.3”( 

           Therefore, the KCl soln is hypotonic. 


