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In the Laboratory zdG - hrh - DP ü 
Name of object: 
hPôÅ-qôºÛ-f-Ç‰hü -------------------------------- 
 
 
Analysis h‚ ï - Ÿ Û z - z dG - hrh ü 
What colour and shape does it have?   
hï-¾-±ôm-¤hôG-hP-h‚ÛzÅ-G-ºi-ºhÝG-G¤ü 
------------------------------------------------------ 
------------------------------------------------------ 
------------------------------------------------------ 

Describe the surface:  
PôÅ-hï-¾-ºIï¾-zXôh-Môzü 
------------------------------------------------------ 
------------------------------------------------------ 

Is it dangerous to taste it?  
¼ï-¥ôP-z-m-Zïm-±zÅ-»ôh-h¤ü  
�  Yes »ôhü  �  No ¤ïhü  
If no, what taste does it have?  
G¾-ÆÛm-¤ïh-mü ¼ô-¥ôP-º±ô¼-G-ºi-ºhÝGü  
------------------------------------------------------ 

What smell does it have?  
hï-¾-iÛ-G-ºi-ºhÝG-G¤ü 
------------------------------------------------------ 

Can you bend it by hand? 
Eïh-¼P-HÛ-¾G-qÅ-GÝG-GÝG-z¸ô-fÞz-z¤ü     
�  Yes fÞzü    �  No ¤Û-fÞzü 
What happens when you bend it? 
z;ÝG-q-»Ûm-m-G-¼ï-º‚ãP-GÛ-¼ïh-h¤ü 
------------------------------------------------------ 

 
Does it swim in water? 
hï-Vß-mP-¾-¿kÛP-fÞz-z¤ü  
�  Yes fÞzü    �  No ¤Û-fÞzü 
How is the water solubility? VßºÛ-mP-zŸÝ-
»¾-¼ÞP-zºÛ-¼P-zŸÛm-G-ºi-ºhÝG-G¤ü  
�  good �  moderate �  poor 
¾ïGÅ-qôü  z¼-¤ü  Ÿm-qôü 
How is the heat conduction?  
iôh-ˆÛ-zMãh-ºFÛh-G-ºi-ºhÝG-G¤ü  
�  good �  moderate �  poor 
¾ïGÅ-qôü  z¼-¤ü  Ÿm-qôü 
Flammability: 
¤ï-¤Vïh-ÇÀ-qôºÛ-¼P-zŸÛmü  
�  Yes ¼ïhü    �  No ¤-¼ïhü  
Does it conduct electricity?  
hï-¾-JÀôG-ºEãGÅ-Å¤ü  
�  Yes ¼ïhü    �  No ¤-¼ïhü  
Is it magnetic?  
hï-Dz-¾ïm-lôºÛ-¼P-zŸÛm-Tm-»Ûm-m¤ü  
�  Yes ¼ïhü  �  No ¤-¼ïh

 

Drawing:  ¼Û-¤ô-ƒÛÅü 
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Experiment 2: Properties of substances 
Properties  
Eh -V ô Å - n¤Å ü  

Salt 
± Î Ð ü  

Alcohol 
VP -¼G ü 

Iron 
¿ UGÅ ü  

Sulphur 
¤ Þ - ¸ Û ü  

Sugar 
‚ ï - ¤ - ; -¼ ü  

Water 
V ß ü  

Oil 
Ç o Ý¤ ü  

Kerosene 
Å -Ç o Ý¤ ü 
 

Colour / Smell 
± ô m - ¤h ô G - h P - i Û ü  

        

State of matter 
(solid, liquid, gaseous) 
Æ -G¸ ÞGÅ ü GÁ ï¼ -
G ¸ ÞGÅ ü ½ À P Å -
G¸ ÞGÅ ü  

        

Melting point 
zŸ Ý ¼ - ± h ü  

        

Boiling point  
D ô¾ - ± h ü  

        

Inflammable 
¤ ï - Å ô GÅ - ºz¼ - Ç À -
z º Û -¼P - zŸ Û m ü  

        

conducting electricity 
J À ô G - M ã G - f Þz - q ü  

        

magnetic  
Dz -¾ ï m - l ô º Û -¼P -
zŸ Û m ü  
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Experiment 2: Properties of substances 
Properties  
Eh -V ô Å - n¤Å ü  

Salt 
± Î Ð ü  

Alcohol 
VP -¼G ü 

Iron 
¿ UGÅ ü  

Sulphur 
¤ Þ - ¸ Û ü  

Sugar 
‚ ï - ¤ - ; -¼ ü  

Water 
V ß ü  

Oil 
Ç o Ý¤ ü  

Kerosene 
Å -Ç o Ý¤ ü 

Colour / Smell 
± ô m - ¤h ô G - h P - i Û - ¤ ü  

White Transparent Black Yellow White Transparent Yellow Blue 

State of matter 
(solid, liquid, gaseous) 
Æ -G¸ ÞGÅ ü GÁ ï¼ -
G ¸ ÞGÅ ü ½ À P Å -
G¸ ÞGÅ ü  

Solid Liquid Solid Solid Solid Liquid Liquid Liquid 

Melting point 
zŸ Ý ¼ - ± h ü  

High  
800°C 

Very low High 
1500°C 

Low  
115°C 

  
0°C 

Low Low 

Boiling point  
D ô¾ - ± h ü  

High 
1440°C 

Low 
60°C 

High 
2700°C 

 
400°C 

High  
100°C 

 
500°C 

 
200-315°C 

Inflammable 
¤ ï - Å ô GÅ - ºz¼ - Ç À -
z º Û -¼P - zŸ Û m ü  

Doesn’t burn, 
remains 
white, hsss 
sound 

Burns 
easily, blue 
flame 

No 
change 

Melts into 
yellow 
liquid, blue 
flame, 
strong smell 

Doesn’t burn, 
changes colour 
from white to 
brown, sticky, 
smell of caramel 

Put out the 
flame 

Burns 
after some 
time 

It burns 
easily, 
black 
smoke 

conducting electricity 
J À ô G - M ã G - f Þz - q ü  

Bad Bad Good Bad Bad Good Bad Bad 

magnetic  
Dz -¾ ï m - l ô º Û -¼P -
zŸ Û m ü  

No No Yes No No No No No 
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Five Secret Powders  GÅP - zº Û - f¾ - z - ¿ S ü  
You are chemists. Therefore you have to analyse the five powders on these plates.  
Below you will find the table of Analysis. There it is written how a powder reacts when you 
solve it in water or when you burn it. Read it carefully.  
Eïh-¼P-µμÅ-¢ô¼-±m-¼ÛG-q-ŸÛG-¼ïhü hï-ºi-ÅôP-®P-Eïh-ˆÛ-Çkï¼-¤-¿SºÛ-mP-hÝ-»ôh-qºÛ-f¾-z-n¤Å-¾-ŸÛz-hrh-
‚ïh-hGôÅü ºôG-bà-Eïh-¼P-¾-ŸÛz-bà-hrh-hGôÅ-qºÛ-¼ï-ºÞ-¤ÛG-»ôhü hïºÛ-mP-¾-f¾-z-Vß-mP-ŸÝ¼-z-»P-m-¤ï-
Çt¼-m-ºHã¼-z-GP-‚ãP-¤Ûm-ƒÛÅ-»ôhü hô-ÇoP-‚ïh-hï->ÀôGÅ-¼ôGÅ-GmPü 
 
Start first with testing the water solubility of all the five powders, and check afterwards if they 
are flammable. Meanwhile fill out your test results in Table 2.  
hP-qô-hï-¾-f¾-z-¿SºÛ-zŸÝ-»¾-¼ÞP-zºÛ-¼P-zŸÛm-zdG-hrh-‚Å-q-hP.ü XïÅ-ÅÞ-hï-±ôºÛ-¤ï-¤Vïh-ÇÀ-zºÛ-¼P-zŸÛm-
zdG-hrh-‚ïh-hGôÅü zdG-hrh-ˆÛ-Iâz-ºƒÅ-n¤Å-¼ïºÞ-¤ÛG-GZÛÅ-q-mP-Ç+ôPÅ-hGôÅü 
 
Test the water solubility V ß - m P - zŸ Ý - »¾ -¼ ÞP - zº Û - z dG - hrh ü 
1. Take half of a teaspoon of each powder. Put each powder in a separate glass with water and 

stir it thoroughly till it is dissolved.  
f¾-z-¼ï-¼ï¼-fÞ¼-¤-xïh-;-¾ïmü Áï¾-Çoôh-Vß-»ôh-q-¤Û-ºi-z-mP-fï¾-z-¼ï-¼ï¼-ºWôG-q-hP-hï-¤-zŸÝ-z¼-hÝ-
h=âG-h=âG-»G-qô-GbôPü  

2. Observe the reaction and compare it with the table of Analysis. 
ºHã¼-¿kôG-GÛ-ŸÛz-dôGÅ-GmP-z-hP-h‚ï-ŸÛz-zdG-hrh-¼ïºÞ-¤ÛG-¿Ëm-hÝ-¤±ßPÅ-zÇkÝ¼-‚ïh-¼ôGÅü 

3. Fill in table 2 the numbers of the powders according to their reaction. 
¼ïºÞ-¤ÛG-GZÛÅ-q-mP-f¾-zºÛ-ÍP-IPÅ-GŸÛ¼-z¸ÞP-GÛ-ºHã¼-¿kôG-n¤Å-Ç+ôPÅü 

4. Finally rinse the water glasses properly.  
¤fº-¤-hï-¾-VßºÛ-Áï¾-Çoôh-n¤Å-ŸÛz-mm-HÛÅ-Vß-GÁ¾-GbôP-hGôÅü 

 
Test the flammability  ¤ ï - ¤V ï h - Ç À - z º Û - z dG - hrh ü 
1. Light the candle. Take half of a teaspoon of the first powder and heat the spoon up. It will 

take some minutes and the spoon will get very hot. Therefore hold the spoon with the clamp. 
zŸÝ-¤¼-Çt¼ü f¾-z-hP-qô-ºhÛ-fÞ¼-¤-xïh-;-¾ïm-bï-fÞ¼-¤-±-iôh-Çtï¾ü Ç+¼-¤-D-ÁÅ-XïÅ-ÅÞ-fÞ¼-¤-±-qô-Ÿï-
iG-VGÅ-ˆÛ-¼ïhü hï-ºi-ÅôP-®P-Ç+¤-º²Ûm-HÛ-fÞ¼-¤-z¸ÞPü 

2. Observe the reaction and compare it with the table of Analysis 
ºHã¼-¿kôG-GÛ-ŸÛz-dôGÅ-GmP-z-hP-h‚ï-ŸÛz-zdG-hrh-¼ïºÞ-¤ÛG-¿Ëm-hÝ-¤±ßPÅ-zÇkÝ¼-‚ïhü 

3. Fill in table 2 the number of the powder according to its reaction. 
¼ïºÞ-¤ÛG-GZÛÅ-q-mP-f¾-zºÛ-ÍP-IPÅ-GŸÛ¼-z¸ÞP-GÛ-ºHã¼-¿kôG-n¤Å-Ç+ôPÅü 

4. Rinse the spoon before testing the next powder. 
f¾-z-XïÅ-¤-zdG-hrh-¤-‚ïh-GôP-¾-fÞ¼-¤-Vß-GÁ¾-mm-qô-GbôPü 

5. Finally blow out the candle. 
¤f¼-zŸÝ-¤¼-hï-GÅôhü 

 
Compare now the test result in Table 2. Which powder belongs to which plate number? 
zdG-hrh-¼ïºÞ-¤ÛG-GZÛÅ-hz¼-¤±ßPÅ-zÇkÝ¼-‚ïhü f¾-z-GP-ÍP-IPÅ-GP-GÛ-DôPÅ-ÅÞ-GbôGÅ-Å¤ü 
Table 1:Table of Analysis ¼ïºÞ-¤ÛG-1ü h‚ï-ŸÛz-zdG-hrh-¼ïºÞ-¤ÛGü 
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 Water solubility 
V ß - m P - zŸ Ý - »¾ -¼ ÞP - zº Û -¼P -
zŸ Û m ü 

Flammability 
¤ ï - ¤V ï h - Ç À - q ô º Û -¼P - zŸ Û m ü 

Salt ± ü Soluble, clear water 
zŸÝ-»¾-¼ÞP-zü Vß-hPÅ-¤ü 

Doesn’t change 
ºHã¼-¿kôG-¤ïh-qü 

Baking Powder 
x ï - Ç ¨ m ü 

cloudy, milky, rising bubbles 
¤Û-GÅ¾-zü»P-m-vÛm-ºFÛGÅ-q-ºi-
zü ºô-¤ºÛ-¤hôGü ¿~ä-z-»¼-¾PÅ-qü 

Changes into brown, smell of burnt cake 
D-hôG-M-Ç¨äG-¾-ºHã¼ü zG-¾ïz-º±ÛG-
qºÛ-iÛ-»ôhü 

Limestone 
l ô - f¾ - H Û - l ô -
z ü  

Cloudy, milky 
vÛm-ºFÛGÅ-q-ºi-zü ºô-¤ºÛ-¤hôGü 

Doesn’t change 
ºHã¼-¿kôG-¤ïh-qü 

Flour 
I ô - Ÿ Û z ü 

Cloudy, milky 
vÛm-ºFÛGÅ-q-ºi-zü ºô-¤ºÛ-¤hôGü 

Changes into brown, smell of burnt cake 
D-hôG-M-Ç¨äG-¾-ºHã¼ü zG-¾ïz-º±ÛG-
qºÛ-iÛ-»ôhü 

Sugar 
‚ ï - ¤ - ; -¼ ü  

Soluble, clear water 
zŸÝ-»¾-¼ÞP-zü Vß-hPÅ-¤ü 

Melts, changes into brown, smell of 
caramel 
zŸÝü D-hôG-M-«åG-º-ºHã¼ü zÇK¼-¤Å-
iÛ-»ôhü 

 
Table 2: Test results ¼ïºÞ-¤ÛG-GZÛÅ-qü zdG-hrh-Iâz-ºƒÅü 
Number 
ÍP -
IPÅ ü 

Water solubility 
V ß - m P - zŸ Ý - »¾ -¼ ÞP - zº Û -
¼P - zŸ Û m ü 

Number 
ÍP -
IPÅ ü 

Flammability 
¤ ï - ¤V ï h - Ç À - z º Û -¼P - zŸ Û m ü 

 Soluble, clear water 
zŸÝ-»¾-¼ÞP-zü Vß-hPÅ-¤ü 

 Doesn’t change 
ºHã¼-¿kôG-¤ïh-qü 

 cloudy, milky, rising bubbles 
¤Û-GÅ¾-zü ºô-¤ºÛ-¤hôGü ¿~ä-z-
»¼-¾PÅ-qü 

 Changes into brown, smell of burnt cake 
D-hôG-M-Ç¨äG-¾-ºHã¼ü zG-¾ïz-º±ÛG-qºÛ-iÛ-
»ôhü 

 Cloudy, milky 
vÛm-ºFÛGÅ-q-ºi-zü ºô-¤ºÛ-¤hôGü 

 Doesn’t change 
ºHã¼-z-¤ïh-qü 

 Cloudy, milky 
vÛm-ºFÛGÅ-q-ºi-zü ºô-¤ºÛ-¤hôGü 

 Changes into brown, smell of burnt cake 
D-hôG-M-Ç¨äG-¾-ºHã¼ü zG-¾ïz-º±ÛG-qºÛ-iÛ-
»ôhü 

 Soluble, clear water 
zŸÝ-»¾-¼ÞP-zü Vß-hPÅ-¤ü 

 Melts, changes into brown, smell of 
caramel 
zŸÝü D-hôG-M-«åG-ºHã¼ü zÇK¼-¤Å-iÛ-»ôhü 
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Mixing and separating Æ ïÅ - q - h P -¾ ô GÅ -Å Þ - h ‚ ï - z ü 
 
There is salt, iron powder and sand. 
ºhÛ¼-±ÎÐ-hPü ¿UGÅ-ŸÛzü ‚ï-¤-zTÅ-»ôhü 
 
1. Describe the three substances 
Mã-µμÅ-GÅÞ¤-HÛ-ºIï¾-zXôh-ƒÛÅ-ü 

2. Put the three substances in the glass and mix them. 
Mã-µμÅ-GÅÞ¤-qô-Áï¾-ˆÛ-Çoôh-mP-„ÀâGÅ-mÅ-ÆïÅ-hGôÅü 

3. Look at the mixtures with your eyes than with the magnifier. Can you still see the 
components of the mixture? 
ºiïÅ-¤-hï-¾-¤ÛG-GÛÅ-¿eôÅü hï-mÅ-Vï-Áï¾-zïh-uôh-zbP-Çeï-¿eôÅü Eïh-ˆÛÅ-ºiïÅ-¤-ºhÛºÛ-Iâz-V-
n¤Å-h-hÝP-¤fôP-fÞz-q-ºhÝG-G¤ü 

4. How could you separate salt, iron powder and sand again? 
Eïh-ˆÛ-±ÎÐ-hPü ¿UGÅ-ŸÛzü ‚ï-¤-zTÅ-ˆÛ-ºiïÅ-¤-hï-B¼-hÝ-h‚ï-º‚ïh-G-ºi-‚ïh-h¤ü 

5. What materials would you need? Write them down and discuss it with Choekyi and me. 
hPôÅ-qô-GP-hP-GP-hGôÅ-Å¤ü hï-±ôºÛ-¤ÛP-ƒÛÅ-bï-Lm-¾GÅ-hP-VôÅ-BÛh-¤Z¤-hÝ-IôÅ-zÇkÝ¼-‚ïh-
¼ôGÅü 

6. Do now the separation. 
h‚ï-º‚ïh-‚ïh-¼ôGÅü  
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Pure Substances ¿ Ë h - ¤ ï h - M ã -µμÅ -DG ü  
Different meanings of “pure” or Purity ¿Ëh-¤ïh-ˆÛ-Gô-hôm-ºi-¤Ûmü 
Everyday life  hÝÅ-Mãm-¤Û-±ïºÛ-mP.ü Dharma   mP-VôÅ-mP.ü Science  ±m-¼ÛG-mP.ü 
 
 
 
 
 
 
 
 
 
 

  

Pure substance in Chemistry means:  µμÅ-ºHã¼-±m-¼ÛG-mP-¿Ëh-¤ïh-Mã-µμÅ-ˆÛ-Gô-hômü 
 
 
 
 
 
 
 
 
Model: 
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Basic Techniques for Separating Mixtures 

GŸ Û -¯ˉº Û - f Þm -¤ ô P - ¤ -» Û m - qº Û - º i ï Å - ¤ - h‚ ï - º ‚ ï h - f zÅ -± ß¾ ü 
 

  
Fig. 1: Filtration º±G -¢ ô¼ ü  Fig. 2: Extraction ºf ï m - ¢ ô¼ ü  
 
 

 
  
 Fig.3: Distillation   ½ À P Å - ºH ã¼ - z ®GÅ -V ß ü  
   
 
 

heat 
±-iôhü 

water out 
Vß-xÛ-¼ô¾ü 

distillate 
½ÀPÅ-ºHã¼-z®GÅ-Vßü 
 

cold water in 
Vß-IP-¤ô-mP-¾ü 

condenser 
½ÀPÅ-G¸ÞGÅ-Vß-Nå¼-»ô-VÅü 
 

thermometer 
±-iôh-ºW¾-VÅü 
 

mixture 

ºiïÅ-¤ü 

oil layer   ÇoÝ¤-HÛ-¼Û¤-qü 
water layer VßºÛ-¼Û¤-qü 
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Three states of matter – Solids, liquids and gases 
hP ôÅ - q ô º Û - G mÅ -Ç e PÅ -GÅ Þ¤ ü ¤F ïGÅ -G¸ ÞGÅ - hP ü GÁ ï¼ - G ¸ ÞGÅ ü ½ À P Å -
G¸ ÞGÅ ü 

 

 
In the picture all the drinks contain some water. The water is present in three different physical 
states. It exists as a solid, liquid and gas. These different physical states of a substance are known 
as the states of matter. 
I-hq¼-mP-ºfÞP-ºôÅ-q-Çeôm-q-n¤Å-¾-Vß-ZÝP-ÁÅ-»ôhü Vß-mÛ-xÛºÛ-GmÅ-ÇePÅ-ºi-¤Ûm-GÅÞ¤-mP-¾-
GmÅ-»ôhü hï-mÛ-¤FïGÅ-G¸ÞGÅü GÁï¼-G¸ÞGÅü hP-½ÀPÅ-G¸ÞGÅ-mP-GmÅ-»ôhü ºhÛ-ºiºÛ-Mã-
µμÅ-ˆÛ-xÛºÛ-GmÅ-ºi-¤Ûm-¾-hPôÅ-qôºÛ-GmÅ-ÇePÅ-¸ï¼ü 
 
Experiment 1: Candle    
Observe the flame. What burns? 
  

zdG-hrh-hP-qôü 
¤ï-½ÀzÅ-zdG-ŸÛz-‚ïhü G-¼ï-¤ï-ºz¼-fÞzü

Experiment 2: Water and alcohol  
Mix the same amount of water and alcohol.             
What is your observation? How can you 
explain it?  

zdG-hrh-GZÛÅ-qü Vß-hP-VP-¼Gü 
Vß-hP-VP-¼G-ºzô¼-GTÛG-q-ÆïÅ-hGôÅü  
Eïh-¼P-GÛ-zdG-ŸÛz-GP-¼ïh-h¤ü hï-¾-ºIï¾-
zXôh-G-ºi-‚ïh-fÞzü 

 
 
 
 
 
 
 
 
 
 
 solid liquid gas 
 solid liquid gas 
¤FïGÅ-G¸ÞGÅü GÁï¼-G¸ÞGÅü    ½ÀPÅ-G¸ÞGÅü 
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How are solids, liquids and gases different? 
¤F ïGÅ -G¸ ÞGÅ - hP ü GÁ ï¼ - G ¸ ÞGÅ ü ½ À P Å -G¸ ÞGÅ -GÅ Þ¤ - W Û - ¿ e¼ - ¤ Û - º i -
z -¼ ï h - h¤ ü 
Solids, liquids and gases are made up of a large number of very small particles which can move. 
The particles in gases, liquids and solids differ in how closely they are packed, how much and 
quickly they move. 
 
¤FïGÅ-G¸ÞGÅü GÁï¼-G¸ÞGÅ-hP-½ÀPÅ-G¸ÞGÅ-n¤Å-G»ô-ºGÝ¾-Tm-HÛ-y-lÝ¾-IPÅ-ºzô¼-¤P-qôºÛ-
Oæz-q-ŸÛG-¼ïhü ½ÀPÅ-G¸ÞGÅü GÁï¼-G¸ÞGÅ-hP-¤FïGÅ-G¸ÞGÅ-mP-y-lÝ¾-»ôh-q-n¤Å-ŸÛz-±G-
¾ôÅ-G-ºi-GmÅ-»ôh-¤ïh-hPü G»ô-ºGÝ¾-¤HôGÅ-¾ôÅ-WÛ-®¤-‚ïh-fÞz-¤Û-fÞz-ˆÛ-Eh-q¼-ºIô-GÛ-»ôhü 
 
 
 Solids 

¤FïGÅ-G¸ÞGÅü 
Liquids 
GÁï¼-G¸ÞGÅü 

Gases 
½ÀPÅ-G¸ÞGÅü 

How closely are the 
particles packed? 
y-lÝ¾-n¤Å-ŸÛz-±G-¾ôÅ-
G-ºi-GmÅ-»ôh-h¤ü 

 
 
 
 
 
 
 

  

Volume 
ÁôP-±hü ºzô¼-±hü 

 
 
 
 
 
 
 

  

Shape 
G¸ÞGÅ-h‚ÛzÅü 

 
 
 
 
 
 
 

  

Can the particles be 
compressed? 
y-lÝ¾-n¤Å-Gmôm-z®Û¼-
‚ïh-fÞz-z¤ü 
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Speeding up and slowing down  ¤H ôGÅ -±h -Ç t¼ - z - h P - h¾ - h Ý - Gb ô P -
z ü  
The physical state of a substance can be changed by heating or cooling it. The substance either 
gains or loses heat energy. When a substance is heated, the particles move faster and take up 
more space so that the substance gets bigger or expands. 
 
Mã-µμÅ-ˆÛ-xÛºÛ-GmÅ-ÇePÅ-mÛ-±-iôh-»P-m-IP-¤ô-z¸ô-mÅ-ºHã¼-z-GbôP-fÞzü Mã-µμÅ-¾-iôh-ˆÛ-mÝÅ-
ÁÝGÅ-fôz-q-»P-m-½ÀGÅ-q-GP-¼ÞP-‚ãPü Mã-µμÅ-¾-±-iôh-vh-hÝÅü y-lÝ¾-n¤Å-G»ô-ºGÝ¾-¥ã¼-qô-
»ôh-q-hP-ÇeôP-V-¤P-z-¸Û¤-q-ÅôP-®P-Mã-µμÅ-n¤Å-M-Bïh-ºIô-GÛ-»ôhü 
 
 
  
 
   
   
 
 
 
 
Melting Point: The temperature at which a substance changes from a solid to a liquid.  
zŸÝ¼-±hü Mã-µμÅ-n¤Å-¤FïGÅ-G¸ÞGÅ-mÅ-GÁï¼-G¸ÞGÅ-Pô-zô¼-ºHã¼-zºÛ-±-±h-¾-¸ï¼ü 
Boiling Point:  The temperature at which a substance changes from a liquid to a gas.  
Dô¾-±hü Mã-µμÅ-n¤Å-GÁï¼-G¸ÞGÅ-mÅ-½ÀPÅ-G¸ÞGÅ-Pô-zô¼-ºHã¼-zºÛ-±-±h-¾-¸ï¼ü 
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Summary  Ç ‰ Û P - zÇ k ÝÅ ü 
1 Matter exists as a solid, liquid or gas depending on the temperature. 
hPôÅ-qô-n¤Å-¤FïGÅ-G¸ÞGÅhP.ü GÁï¼-G¸ÞGÅ-»P-m-½ÀPÅ-G¸ÞGÅ-GP-¼ÞP-¾-GmÅ-q-ºhÛ-mÛ-
±-iôh-hP-¾-zdïm-HÛ-»ôhü 

 
2 Solids, liquids and gases are made up of a large number of very small particles. 
¤FïGÅ-G¸ÞGÅ-hPü  GÁï¼-G¸ÞGÅü ½ÀPÅ-G¸ÞGÅ-n¤Å-y-lÝ¾-VßP-PÞ-¤P-qôÅ-Oæz-q-ŸÛG-
¼ïhü 

 
3 A gas has no fixed volume or shape and is easily compressed. A liquid has a fixed volume but 

not shape. It is less easily compressed. A solid has a fixed volume and shape and is difficult 
to compress. 
½ÀPÅ-G¸ÞGÅ-¾-ÁôP-±h-»P-m-G¸ÞGÅ-h‚ÛzÅ-zdïm-qô¼-¤ïh-q¼-zdïm-¾Å-ÇÀ-qôºÛ-PP-z®Û¼-fÞzü 
GÁï¼-G¸ÞGÅ-¾-ÁôP-±h-zdïm-qô-»ôh-ˆP-h‚ÛzÅ-¤ïhü hï¼-zdïm-hï-hG-¾Å-ÇÀ-qôÅ-z®Û¼-¤Û-fÞzü 
¤FïGÅ-G¸ÞGÅ-¾-ÁôP-±h-hP-h‚ÛzÅ-zdïm-qô-»ôh-q¼-zdïmü hï-hG-z®Û¼-fÞz-h;º-z-»ôhü 

 
4 The particles in a gas and liquid move from place to place. The particles in a solid vibrate. 
½ÀPÅ-G¸ÞGÅ-hP-GÁï¼-G¸ÞGÅ-mP-GÛ-y-lÝ¾-n¤Å-Å-GmÅ-GTÛG-mÅ-GŸm-hÝ-G»ô-ºGÝ¾-‚ïh-ˆÛ-
»ôhü ¤FïGÅ-G¸ÞGÅ-ˆÛ-y-lÝ¾-n¤Å-ºh¼-ºGÝ¾-MG-GÛÅ-»ôhü 

 
5 On heating, a solid melts to a liquid and a liquid boils to a gas. 
±-iôh-Çtï¾-hÝÅü ¤FïGÅ-G¸ÞGÅ-zŸÝ¼-mÅ-GÁï¼-G¸ÞGÅ-ºHã¼-z-hP-GÁï¼-G¸ÞGÅ-Dô¾-mÅ-
½ÀPÅ-q¼-ºHã¼ü 

 
6 On cooling, a gas condenses to a liquid, and a liquid freezes to a solid. 
IP-¤ô-z¸ô-Ç+zÅü ½ÀPÅ-G¸ÞGÅ-Vß¼-Nå¼-mÅ-GÁï¼-G¸ÞGÅ-VGÅü hï-hG-ºEGÅ-MG-q-mü 
¤FïGÅ-G¸ÞGÅ-VGÅü 

 
7 When a solid, liquid or gas is heated, energy is transferred to the particles and the substance 

expands. 
¤FïGÅ-G¸ÞGÅ GÁï¼-G¸ÞGÅ-»P-m-½ÀPÅ-G¸ÞGÅ-¾-±-iôh-vôh-hÝÅü y-lÝ¾-n¤Å-¾-mÝÅ-ÁÝGÅ-
ºwô-Hã¼-‚ãP-z-hPü Mã-µμÅ-hï-M-Bïh-ºIôü 
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Questions  i Û - z ü 
1 What are the three states of mater? 
hPôÅ-qôºÛ-GmÅ-ÇePÅ-GÅÞ¤-GP-hP-GP-¼ïhü 

 
2 Give four differences between a solid and a gas. 
¤FïGÅ-G¸ÞGÅ-hP-½ÀPÅ-G¸ÞGÅ-hz¼-Eh-q¼-zŸÛ-vôhü 

 
3 Draw a table to show which of the following are solids, liquids or gases at room temperature: 

flour, petrol, air, steam, salt, tea, gold, copper, oxygen, a milk shake, steel. 
¼ïºÞ-¤ÛG-ƒÛÅ-mÅ-GÁ¤-GÅ¾-n¤Å-DP-qºÛ-±-±h-¾-¤FïGÅ-G¸ÞGÅü GÁï¼-G¸ÞGÅ-»P-m-
½ÀPÅ-»Ûm-q¼-Çeôm-¼ôGÅ-GmPü 

 
4 What is meant by the following words: melting, freezing, condensing, boiling? 
GÁ¤-GÅ¾-±ÛG-n¤Å-ˆÛ-Gô-hôm-ƒÛÅü zŸÝ¼-±hü ºEGÅ-MG-qü ½ÀPÅ-q-Vß¼-Nå¼-zü Dô¾-
±hü 

 
5 Explain what happens to the particles in: 
y-lÝ¾n¤Å-¾-ºHã¼-z-GP-‚ãP-z-ºIï¾-zXôh-‚ïhü 
a) ice cream as it melts  
ºEGÅ-q-‚ï-¼Û¤-zŸÝ¼-z-mü 
b) the air bubbles trapped in dough as it is cooked to make bread 
zG-¾ïz-z¸ô-Ç+zÅ-zG-xï-mP-½ÀâP-HÛ-¿~ä-z-º²Ûm-qü 

 
6 Why does sugar dissolve more quickly in hot than in cold tea? Explain what happens to the 

sugar particles. 
GÅô¾-W-IP-¤ô-¾Å-±-zô-mP-‚ï-¤-;-¼-¤HôGÅ-q-zŸÝ-fÞz-qºÛ-Mã-¤±m-GP-¼ïh-h¤ü ‚ï-¤-;-¼ºÛ-y-
lÝ¾-n¤Å-¾-ºHã¼-z-GP-‚ãP-¤Ûm-ºIï¾-zXôh-‚ïh-hGôÅü 



Jangchub Choeling Nunnery  December 2005 
  Chemistry – Elements 

 
Source: Lakin, S., Patefield, J., 1998: “Essential Science– 25 The air”. Nelson, Cheltenham. p. 120. 
Translated by Tenzin Choekyi, Mundgod, 2005 

Separating the gases from the air ¤Dº -½ À â P - mÅ -½ À P Å -µμÅ - h‚ ï -
º‚ ï h - ‚ ï h - q ü  
Liquid air is separated by fractional distillation: 
GÁï¼-G¸ÞGÅ-½ÀâP-mÛ-½ÀPÅ-ºHã¼-V-º‚ïh-fôG-mÅ-h‚ï-º‚ïh-‚ïhü 

 
 
The stages in the process are:  
1. Carbon dioxide and water vapour are removed by cooling. Otherwise, they solidify 

and block the pipes. 
2. The rest of the air is liquefied by compressing and cooling to about -200°C. 
3. The liquefied air is fractionally distilled. Nitrogen gas, boiling point -196°C, comes 

off at the top of the column. The noble gases are taken out half way down. Liquid 
oxygen, which has the highest boiling point (-183°C), is left at the bottom of the 
column. 

 
Mãh-¼Û¤-hïºÛ-¼Û¤-q-n¤Å-mÛü  
1. Carbon dioxide hP-½ÀPÅ-ºHã¼-Vß-IP-¤ô¼-ºHã¼-bï-xÛ-¼ô¾-hÝ-zÞh-ü hï-¤Ûm-hï-±ô-¤FïGÅ-
qô-ºHã¼-z-hP-Ç~äzÅ-¤hôP-n¤Å-z;G-GÛÅ-¼ïhü 

2. ½ÀâP-¿ËG-¤-n¤Å-z®Û¼-mÅ-GÁï¼-G¸ÞGÅ-ºHã¼-z-hP-±-±h- -200°C  ®¤-¾-IP-¤ô¼-
ºHã¼ü 

3. GÁï¼-G¸ÞGÅ-ºHã¼-zºÛ-½ÀâP-n¤Å-V-º‚ïh-fôG-mÅ-h‚ïü m-»Û-^Û-¼Û-Wm-½ÀPÅ-G¸ÞGÅ-Dô¾-
±h-mÛ- -196°C  ®¤-»Ûm-q-hP-hïºÛ-;-z-ºi-zºÛ-Çoôh-ˆÛ-fôG-mÅ-xÛ¼-ºfômü Noble gas 

¾¤-xïh-®¤-mÅ-xÛ¼-ºfômü GÁï¼-G¸ÞGÅ-Tm-HÛ-º±ô-‚ïh-½ÀâP- (Liquid Oxygen) GÛ-Dô¾-
±h-mÛ-¤fô-ÁôÅ-»Ûm-q¼-zdïm-hï-;-z-ºi-zºÛ-Çoôh-ˆÛ-¤fÛ¾-hÝ-¿ËG-GÛ-»ôhü 
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