
ACIDS, 
BASES AND 

SALTS

Lewis base 
 eLewis acid حنمت

e لبقتست

هقفارتم جاوزأ

 ةدعاقلاو دتسنوربو سوينيهراو سيول ضمح ينب زييمتلا بجي



Properties of Acidic solutions
An Acid is a substance that produces hydrogen ions (H+ or Hydronium ion, H3O+) 
1) Taste sour or tart (طعم حامض أو لاذع)  
2) Cause a pricking sensation (الإحساس بالوخز) on the skin
3) Turn blue litmus to red
4) React with several metals (e.g., Zn and Mg) releasing H2(g)  acids corrode metals.
5) Corrosive: burn your skin ( تحرق بشرتك: مادة أكالة )
6) Acids can be oxidizing agent such as HNO3 and H2SO4 BUT HCl and and H3PO4  not 

oxidizing agent.
7) Act as electrolytes in solution  conduct electricity due to the free ions
8) React with carbonates releasing CO2(g) 

react with base to form salt and water (HCl + NaOH  NaCl + H2O)

H3PO4 H2SO4 HCl CH₃COOH or 
HC2H3O2 

soft drinks, 
fertilizer, 
detergents

fertilizer, car 
batteries

gastric juice, 
Stomach acid

Vinger

Uses of acids  ضمحلا تامادختسا

 ةبرجتلا فادهأ نم



Strong Acids Weak Acids

100% dissociation in water, good proton donors < 5% dissociation in water, poor proton donors

Sulfuric acid, H2SO4 Acetic acid, CH₃COOH or HC2H3O2

Hydrochloric acid, HCl Citric acid, C₆H₈O₇

Nitric acid, HNO3

Perchloric acid, HClO4

 يئزج نيأت يلك نيأت

 …رملأا كلذك دعاوقلاو



Properties of Bases

Produce or cause an increase in hydroxide ions (OH-) in H2O
1) Taste bitter (طعم مر)
2)  Have a slippery touch (ملمس انزلاقي), ‘soapy’ feel
3) Turn red litmus blue
4) Destroy body tissue/ dissolve fatty (lipid) material
5) Strong bases are caustic (كاوية)
6) Act as electrolytes in solution
7) Neutralise solutions containing hydrogen ions (H+)
8) Most of hand soaps, detegents and drain cleaners are bases

NaOH Mg(OH)2 NH3

lye (غسول), drain 
and oven cleaner, 
preparation of 
soaps and 
detergents 

laxative, antacid cleaners, fertilizer

Uses of bases  دعاوقلا تامادختسا
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Acidic aqueous solutions result from the reaction of a

1-Nometallic hydride with water
HCl (g) + H2O  H3O+ (aq)  + Cl-(aq) 

2-Nometallic oxide with water
SO3(g) + 2H2O  H3O+(aq) + HSO4

-(aq)
CO2(g) + 2H2O  H3O+(aq) + HCO3

- (aq)

3- molecular species with water such as citric acid, ascorbic acid (vitamin C) and  acetic 
acid found in vinegar,

CH3COOH(aq) + H2O  H3O+(aq) + CH3COO-(aq) 

Authors: Dr. Rakan AlTarawneh and Prof. Kamal Momani

 لثم ءالما يف اهنابوذو ضامحلأا لعافت ىلع ةلثمأ
 اهريغو فيعضلا ضومحلاو ديساكلأا

Check it 
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Basic aqueous solutions can result from

1- action of water on a soluble oxides (e.g.,  CaO ) or hydroxides (e.g., NaOH)
O2-(aq, from CaO) + H2O  2OH-(aq) 

2-Anion that reacts with water
CO3

2-(aq, from Na2CO3)  + H2O  HCO3
-(aq)  + OH-(aq) 

3- molecular species that reacts with water

NH3(aq) + H2O  OH-(aq) + NH4
+(aq) 

Authors: Dr. Rakan AlTarawneh and Prof. Kamal Momani

 اهريغو ةفيعضلا دعاوقلاو ديساكلأا لثم ءالما يف اهنابوذو دعاولا لعافت ىلع ةلثمأ

Check it 



7
INCREASING

ACIDITY
NEUTRAL INCREASING

BASICITY

Higher pH value 
indicates a 

stronger base.

Lower pH value 
indicates a 

stronger acid.

pH: 
a measure of the 
concentration of H3O+

ions in solution

pH =  -log [H+] = -log [H3O+] 

pH less than 7 pH greater than 7



 pH meter: give a precise value of pH

Acid-base indicators

3.

ةضومحلا ةجرد سايقل ةقد رثكلأا



Reactions of acids with metals

When acids react with metals, the products are a salt and hydrogen. In 
general:

Acid + metal → salt + hydrogen

For example: Zn and Fe also react with hydrochloric acid
2HCl(aq) + Mg(s) → MgCl2(aq) + H2(g)

Mg, Zn and Fe also react with sulfuric acid. 
The products are a salt and hydrogen gas. For example:
H2SO4(aq) + Fe(s) → FeSO4(aq) + H2(g)

Note : Copper (Cu) is a very unreactive
metal, and it does not react with 
hydrochloric acid. It is above copper in a 
metal reactivity series, so copper cannot 
replace the hydrogen in HCl to form CuCl2 .

- Categorizing the metals according to 
their reactivity:
 Very rapid reaction: K, Na
 Rapid reaction: Ca, Mg
 Slow reaction: Al, Zn, Fe, Sn
 No reaction: Pb, Cu, Ag, Au

 ادج ةمهم ةلسلسلا



Caution:
 Be very careful in handling dilute and concentrated acids and bases  cause severe skin burns 

and irritation to mucous membranes (الأغشیة المخاطیة).

 Clean up acid and base spills directly with excess water, and baking soda, NaHCO3. 

 Refer to the Laboratory Safety section at the beginning of this manual.

 تانوبركيب مث يفاك ءامب ةرشابم دعاوقلاو ضومحلا لسغ
مويدوصلا

 زيكارتلا تاذ دعاوقلاو ضومحلا عم لماعتلا دنع رذحلا بجي
 ةيطاخلما ةيشغلأا جيهتو دلجلا قورح ببست اهنلأ ةيلاعلا



Mg Zn Cu

6 M HCl Fast Medium NR

6 M H3PO4 NR

6 M CH3COOH slow slow NR

 يلمعلا بناجلا

 اهطشنأ ناكو فلتخم metal م زيكارتلا سفنب ضومح ةدع انلعاف
 طاشنلا ةلسلس ىلإ عجرا ..… mg لا

 ةيئايميك ةلداعم بتكت مهم



Effect of Acid Concentration on Reaction Rate

-The reaction rate is greatest with 3 M HCl and lowest with 0.10 M HCl.
-The reaction of the Mg in the HCl solutions (strong acid) is more rapid than in acetic  

acid (weak acid) solutions of like concentrations.

the chemical reaction rate 
is directly proportional to the 

concentration of reactants

 ةفلتخم زيكارت نع ةرابع ناك يناثلا ءزجلا
 ةيدرط زيكرتلاو ةعرسلا ينب ةقلاعلا هنا انربع

3M then 0.1M then 0.01M 



 لداعتلا ةلداعم ثلاثلا ءزجلا

 عبارلا ءزجلا
 مويدوصلا تانوبرك انبوذ

 اهكولس انفشو ءالماب
 ؟ ةدعاق وا ضمح يه له

 عابت ةقرو انمدختسا
 ةدعاق … سمشلا



 سماخلا ءزجلا
 Universal indicator لا ىلع دمتعيب

ناوللأا ةلسلس ىلع ءانب

 مت نايلغلا ءانثأ
  CO2 زاغ ريرحت
 ph لا نوكت اذل
 مت … 7 يواست

 لا لوحت عنم
CO2 ىلإ 

carboxylic acid 
 كولس يطعيل
  ةيضماحلا

 ةيبيرقت ةضومحلا ةجرد ادج ةمهم تلاداعلما ةباتك
 ظفحلل تسيل

 رفصلل برقا ىوقلأا ضمحلا نا زيم نكل



11-Apr-21 16

Prelaboratory Assignment: Acids, Bases, and Salts

1. In an aqueous solution,
a. name and write the formula of the ion that makes a solution acidic.
b. name and write the formula of the ion that makes a solution basic.
2. a. Muriatic acid is used to adjust the pH of swimming pools. What is the formula of muriatic 
acid? Does the pH of the swimming pool increase or decrease as a result of adding muriatic acid? 
Explain.
b. Battery acid is a rather concentrated solution of sulfuric acid. What is the formula of 
sulfuric acid?
3. Aqueous salt solutions often are not neutral with respect to pH. Explain.
4. a. Milk of magnesia is used as a laxative and to treat upset stomachs. What is the 
formula of milk of magnesia?
b. Washing soda is often added to detergent formulations to make the wash water more 
basic. What is the formula of the anhydrous form of washing soda? Does it increase or 
decrease the pH of the wash water? Explain.

Authors: Dr. Rakan AlTarawneh and Prof. Kamal Momani

 ةلئسلاا
☑

 
Do it 
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5. Three solutions have the following pH:

• Solution 1: pH 7.4, 

Solution 2: pH 10.6, 

Solution 3: pH 3.7

a. Which solution contains the highest H3O+ ion concentration? ______________________

b. Which solution is the most acidic? ______________________

c. Which solution is the most basic? ______________________

6. Metallic ions with a higher positive charge are more strongly hydrated and tend to be more 

acidic in solution. Comparing a 0.12 M FeCl3 solution to a 0.12 M FeCl2 solution, which 

solution would have a lower pH? Explain.

e. What spectator ions remain in solution in the reaction mixture?

f. Write the net ionic reaction that accounts for the appearance of the precipitate.

Authors: Dr. Rakan AlTarawneh and Prof. Kamal Momani



Random questions 


