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122אאאאHygroscopic solidsW 
Wאאאאאאא 

1K אאWeighing bottleF3א4EK 

2K אאאאK 

3K אאאKאא
אK 

4K אK 

5K אאאK 

 
  
  

  

אF3WEאא 
 
 

  

אF4WE 
 

2אאאא،אאW 
1K 10٪HNO3K 

2K אאאאK 
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3K K 
4K K 
5K K 

6K 125K 

7K K 
 

3אW 
31אאW 

 ،אאאאא
אאW،אאאFאEאא،K 

 
32אאW 

1K אאK 
2K אאאK،،אאאKKKK 
3K אאאאK 
4K אאאK،אאאא

אאאF10KE٪ 

 
33אW 

1K אאאKא
אK 

2K F125EF0.0001אKEא
W1K 

3K 10אV1אאK 
4K אאW2K 
5K אא(W2 – W1)אאאV2

אF2KE 
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6K אVא(V2 – V1)KVאאאאא
V1אאK 

7K אאF16EאVK 

8K אV120K 

 
 

אF2WE1.000אאא 
20אoC אT אאT

1.0025�1.0024�18�
1.0026�1.0026�19�
1.0028�1.0028�20�
1.0030�1.0030�21�
1.0032�1.0033�22�
1.0034�1.0035�23�
1.0036�1.0037�24�
1.0037�1.0040�25�
1.0041�1.0043�26�
1.0043�1.0045�27�
1.0046�1.0048�28�
1.0048�1.0051�29�
1.0052�1.0054�30�
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אF2WEאאא 
 

WאאpH-meterW 
1אאW 

אאאKאא
אאאאאpH-meter and glass electrode K

אאאאאא
אאאאK

אאAgClFאא
CalomelEאאאאאא

Electrode Combined GlassK 
 

11אאאW 
1K אאאאK 

2K אאאK 
3K אאK 

 
12אאW 

،אאpH،K
אאאאpHאK

אW 
1K אpH = 4אאK 

2K pH = 7אאאאK 

3K pH = 9אאאאK 

Wאאאאא10
K 
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2אאאW 
1K אאpH-meterFאKE 

2K K 
3K K 
4K K 

5K pH = 4, pH = 9K 
6K pHK 
7K pHK 

 
3אאW 
31אW 

1K אאאאK 
2K אpH-meterאאאK 
3K אאK 
4K אK 

5K אאאאFאאאאKE 

6K אאאאK 
 
32אאאW 

1K אאK 
2K אK 

3K אאאK 

4K אאאאאK 
5K אאאאK 

6K אאK 
7K אאאK 
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WאConductivity meter 

1אאW 
11אW 

 אאאאKא
אאKאאא

אאאאKאאא
אאFאא

1²אאאאאKE
אאאאאKאא

אSאאא(Ohm)אSK 
 
2אאאW 

1K אK 
2K א0.010.01M KCl K 

3K אK 

4K K 

 
3אW 

1K אKCl0.01אא
אאא25א1413SKא

אאאאK 
2K אאאאK 

3K אאאאאKאK 
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 אF3WEאא،א 
 

1אאW 
11אW 

1K אאאאאא
אK 

2K אאאא
אאאK 

3K אאאאא
K 

4K אאאאא
אK 

 
12אאW 

 אאאאאא
superheatingאאאאאbubble

אאאK 
 אאאאאBoiling 

stones boiling chipsK 
 א99.6٪אSilicaאא

א،א
אאאאK 

Wאאאאאא
אאK 
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13אאאW 
אאאאאאאאW 

1K אאאאK 
2K אאאא

אאאK 
3K אאאא

אאאK 

4K אאאאאK 
  

14אאאW 
 אאאOrganic liquids

Boiling pointאאKאאא
אאאאK 

אאאאאאK
אאאW 

1K Sand bathK 
2K Water bathK 
3K אTest-tube water bathK 
4K אHot plateK 
5K Oil bathK 
6K Heating mantleK 

 
15אW 

 אאאW،אא
אא،אאKKKאK 
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16אDesiccatorW 
 אאא

DesiccantK،א،אא،אאKKKK
אאאאאWSilica gelאא،CaCl2

אCaSO4K 
Wאאא12

אK 
אK 

 
17אW 

אא1200Kא
W 

1K אאאאK 
2K אאאאK 
3K אאאאאאK 

 
2אW 

1K K 

2K K 

3K K 

4K K 
5K K 
6K אK 
7K K 

8K K 

9K K 
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3אאW 
אא،אאאW 

1K אאK 
2K אאK 
3K אאFאאKE 
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אא 
 

אאאK 
1K؟אאאא 
2KאאאאאאK 
3K؟אאאא 
4KאאאאאאK 
5Kא3אאאK 
6K؟אאאאאאא 
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אאא  

 
1. אאאאאK 
2. א،אא،אאHאF

אE،אHאאK 
3. אאאאאאאW 

1K אאאאK 
2K אאאK 
3K אאK 

4. אאאאאWאאא،א،
אא،אאK 

5. אאאW 
1K אאאאK 
2K אאאאK 
3K אאאאאאK 

6. אאK 
 

 
 
 
 
 



 

 

  

אאאא  

FFEE  





א








א







5
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אאWאאאאK 
 

אאWאאאאאאא
W 

1. אK 
2. אאK 
3. אאK 
4. אאאK 
5. אK 

 
אאW 

K 
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אאאא  

 
1אאאאW 

1K אאאאWאאאאא
،אאאאאא

אאאאא
אאK 

2K אאאWאאWאאא
אאF1אKE 

3K אאVolatile solventsWא
،Kא

K 

4K אאWאK 

5K אאאאא،
K 

6K אאאאאK 

 
2אאאאאאW 
21אאאאSolid and dry substancesW 

 אאBrushShovelא
אK 

 
22אאAcid solutionW 

אאאאK
אNaOHאNaHCO3
K 
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אF1WEאאא 

 
 

23אאAlkali solutionsW 
1K אMopBucketK 

2K W>אאאKאא
אK 

 
24אאVolatile SolventsW 

אאאאא
אאאאאא

אא Explosive mixture with airK 
1K Wא

K 
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2K WאאאKא
אK 

 
25אאאOily substancesW 

1K אא
K 

2K אאאK 

3K אK 

 
26אאMercuryW 

 אאאאא
אאאKאאאW 

 
261אאW 

1K אאאK 

2K אאFאא2KE 
  
  
  

 
אF2WEאאא 

 
262אאW 

 אאSulfurאאאא
K 
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3אאאW 
 אאאאאאאא

אאאK 
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אא  
 

אאאK 
1KאאK 
2KאאאאK 
3KאאאאאK 
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אאא  

  
  

1KאאאW 
אאWF1Eאא،F2Eא

K 
אאWאאSulfurאאאא

K 
2KאאאאK

אNaOHאNaHCO3K 
3KאאאאאאW 

1K אאאאWאאאאא
،אאאאאא
אאאאאא

אאK 

2K אאאWאאWאאא
K 

3K אאVolatile solventsWא
،Kא

K 

4K אאWאK 

5K אאאא،א
K 

6K אאאאאK 

 
 

 



 

 

אאאאאאאא 

FFEE 





א




א



א


א


  

6
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אאW 
אאאאאאK 

 
אאW 

אאאאאW 
1. K 

2. K 

3. אK 

4. אK 

 
אאW 

16K 
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אאאא 
 

  

1אאW 
  אא    אsolute אsolutionא  אא    ،

אאאאW 
  

1K אאPercentK 
2K אאLg/LK 
3K אMolarityK 
4K אNormalityK 
5K אאppm (parts per million)K 

 
11אאאW 

  א א   W א א אPrimary Standard Solution 
אאאSecondary Standard SolutionK 

 
111אאאW 

 אאא{אאאאא
אאKאאW 

1K 100K٪ 
2K אאאאK 
3K אא 
4K אאאאK 
5K אאK 
6. אאאK 
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 אאאWאא،אBorax،
،א،אK 

 
112אאאW 

 אאאKא
אאאא

{אאStandardizationK 
WאHClאאא

אאאKHClאאא
אאאא

אK 
אWאHClאNaOH K 

 
אאאW 

1K אאאאאאא
אאK 

2K אאאאאK 
3K אK 
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אF1EWאאא 
 

W 
1אאW 

 אאאאאאאFE
אאאאW 

 
11W 

 
  

                        (1)
V (ml)

Weight Molarity MW
1000

   

 
W 
WeightW،אMolarityW،אMWWאאVWאK 

 
Wאאאא0.1100K 
אW 

אאF1אEאאאאא39.10
35.45אאK 

אאKCl=39.10+35.45=74.55אL 
،אאF1WE 

 
 

100
Weight 0.1 74.55 0.7455 g

1000
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22W 
221אDensityאאSpecific gravityW 

אdאאW 
 

                     (1)
3

mass (g)
d

volume (cm )
 

W 
massWאאK 

volumeWא3F13=1KE 
  

אאSGאאW 
 

                                    (2)
w

d
SG

d
 

W 
SGWאאFאKE 

dWאFאL3KE 
dwWאFאL3FEא=1.000אL34oCKE 
 

W 
א0.50אKF1E؟F2Eאא18אא

؟א 
אW 

KאF2EאאW 
 

3

w

3 3 3

d d
0.5

d 1 g / cm

d(g / cm ) 0.5 1 g / cm 0.5 g / cm
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KאF2Eאא18אאW 
 

3

3 3

mass (g)
d

volume (cm )

mass 18
volume (cm ) 36 cm

d 0.5



  

 

 
 

221W 
 אאאF2E

אאאאאF3KE 
 

                     (2)
% d 10

Molarity
MW

 
 

WMWא 
MWWאאK 

dWאאK 
%WאאאK 

 
                   (3)1 1 2 2C V C V   

W 
C1WאאאK 
C2WאאאK 
V1WאאK 
V2WאאK 
 

WאאאHCl،21
א1.19אL337K٪ 
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אW 
אF1EאאאאWCl=35.45H = 1K 

אאHCl=35.45+ 1=36.45אLK 
אF2EאאאאMW 

 
 

1.19 37 10
M 12.1 M

36.45

 
  

 
אאאאF3WE 

 

ml 165.29
12.1

10002

C

VC
V

1

22

1






 

 
 

2אאאאאW 
1K K 
2K אSodium CarbonateK 

3K אאConcentrated sulfuric acidK 

4K K 
5K אK 
6K K 
7K K 
8K F250EK 
9K F100EK 

10K K 

11K K 
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3W 
אWא0.05100K 
אאW 

1K אאאאאK 
2K אאK 
3K אאאK 
4K אאאאאאאאאאאK 
5K אKאאאאK 

 
4W 

1א100אאH2SO4K 
 

אאאW 
>אאא>אK 
>אאאאאK 
>אאאWאK 

 
1K אאאאאK 

2K אאאאK 

3K אאאאאK 
4K FEאאK 
5K ،אאאאK 
6K אאאאאאאFאאKE 
7K אאאאK 
8K אאאאאאK 
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W 
1אאW 

  א  א א Fא Eא   א א א   
Normality א،N،אאאאאno. of equivalent weightsאא

אאK 
 
 

                              (1)
no. of equivalent weights

N
Volume (L)

 

 
 

11אאW 
 א א  א אMWאא    א 

אאno. of reacting unitsK 
 

               (2)MW
no. equivalents=

no. of reacting units
 

 
 
12אאאreacting unitsW 

אאאאאW 
 
121אאאאW 

 אאאאאH+אאא
אK 
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122אאאאW 
  אאא א א  אאא

אאK 
 
13אאW 
131אW 

1W 
CH3COOH      CH3COO-   +   H+ 

 
אאCH3COOHאא1K 

 
2W 

H2SO4      SO4
2-   +   2H+ 

 
אF2Eאא49Fאא=98KE 

 
132אאW 

    א    א אH+ א    א
א 

NaOH   +   H+      H2O   +   Na+ 
 

אאNaOHאאאK 
 

Na2CO3   +   2H+      2Na+   +   H2CO3 
 

 א F2 E א    אNa2CO3  53F  א א
106KE 
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14אW 
 

  

                                     (3)
 weightsequivalent

MW
sequivalent no.  

 
  
  

אF1Eאאאno. of equivalentsW 
 
 

                   (4)no. of equivalents(eq) N(eq / L) Volume (L)  
 

  

אF2EF4EאW 
 

                        (5)
1000

(mL) V
 weightequivalentN(g)Weight  

 
W 

אאNaOH100 0.1N 
NaOHאHClK 

אW 
אF1Eאאאאא23،161

אאKאאNaOH40K 
א40אאאא1K 

NaOHאF5WE 
 

100 
Weight 0.1 40 0.4 g

1000
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15אW 
אאאאאאW 

 

                                                         (6)
% d 10

N
equivalent weight

 
 

 
                                                                      (7)1 1 2 2C V C V   

 
 
16אאאW 

אאאאW 
 

N M no. of  reacting units   

  

2אאאאאW 
1K אNa2CO3K 
2K K 
3K אאConc. H2SO4 

4K אK 
5K K 
6K K 
7K F250EK 
8K F100EK 
9K אK 

 
3W 

 אאNa2CO3 0.05N 100
אH2SO4K 
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4W 
אא1N100K 

 
אאW 

>אאא>אK 
>אאאאאK 
>אאאWאK 

 
1K אאK 
2K אאאאK 

3K אאאאאאאK 
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אF2WEאאא 
 

1אאW 
   א א אא א  parts per million א  א 

אאאאF1KE 
 

אF1WEאאאאppmאא ppt  

א אWt/Wt Wt/Vol Vol/Vol 
mg/kg mg/L L/L אאppm 
g/g g/mL nL/mL 

אאg/kg g/L nL/L 

 
ppb 

ng/g ng/mL pL/mL 

 
W 

WtWweightFאKE 
VolWvolumeFאKE 
Wmicro=1X10-6 

nWnano=1X10-9 
pWpico=1X10-12 

 

Wא،NaCl،א500ppm
1אאאאW 

 
WאppmאאאאאK 
 

500 ppm  =  500 mg  (Na) 
500 mg  =  0.5 g (Na) 

 
WאאאNaClא0.5אNaW 
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58.4 g NaCl  23 g Na

x NaCl     0.5 g Na

58.4
x  =  0.5 1.269 g NaCl

23




 

 

 
ppmW 

 

                             (1)
ppm MW V(ml)

wt
1000 at. wt. no. of atoms 1000

  


 
 

W 
אאNa2CO3אא1000 ppm
1K 

 
אW 

אF1Eאאא106אNaא
2אK 

 
1000 106 1000

wt 2.30 g
1000 23 2 1000

   


  

 
2אאאאאW 

1K אNaClK 
2K K 
3K אK 
4K K 
5K K 
6K F250EK 
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7K 1K 
8K 100F6אKE 
9K K 

10K K 
11K אK 

 
3אW 

אאאאאאאW 
5،10،15،2025ppmK 
  

1K Na1000 ppm1
אK 

2K Na100 ppm100Fאא
1000 ppmKEאאK 

3K אאאאF100 ppmKEא
אK 
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אF3WEאאא 
 

1אאW 
אאאאW 

  
1K אאא(% v/v)Wאאאאvolume of solute100

אאK 

 
volume of  solute (ml)

%(v / v) 100
volume of  solution (ml)

  

 
2K אאאא (% w/v)Wאאאא100

א . 

 
weight of  solute (g)

%(w / v) 100
volume of  solution (ml)

   

  
  

3K אאא (% w/w)(% m/m)Wאאאאא
100אאK 

 
weight of  solute (g)

%(w / w) 100
mass of  total solution (g)

   

  
  

1W 
אאא10א٪ (v/v)1K 
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אW 
% (v / v) volume of  solution (ml)

volume of  solute (ml)
100

10 1000
volume of  solute (ml) 100 ml

100





 

 

  

2אW 
אאLaCl3א1אLa

1%(w/v)K 
 

אW 
1%א(w/v)א1g100 mLK 

1L10 gLaFאא=10E    
אFאאLaCl3=245.4EW 

 
245.4 (LaCl3)      138.9 (La) 
x                                   10 g  
x (LaCl3)           =      17.667 g  

  

3W 
25אNaCl100אאKאא%(w/w)K 

 
אW 

אF3EאK 
25 g

%(w / w) 100 20%
100 25 g

  


 

 
2אאאאאW 

1K HClK 
2K אKClK 
3K אK 
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4K K 
5K K 
6K F100EK 
7K K 
8K K 
9K K 

10K K 
11K אK 

 
3אW 
31אא(% v/v)W 
  

100אאHCl5%(v/v)K 
 

אאW 
1K אאאאאאK 
2K אאK 
3K אאאאK 
4K אאאאK 
5K אאאאאאK 
6K אאKאאאאK 

 
32אאאW 

אאPotassium1001%(w/v)
אKClK 

 
אאאW 

1K אKClאאאאK 
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2K KClאאאאK 
3K אאK 
4K אאאאK 
5K אKאאאאKK 
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אF4WEאא 
 

1אאW 
 אאאאאא

אאKאא
אF1E

אK 
 אאאpH-meterא

אאאאאאKאאאא
אK 

  
אF1EWא 

אא אא
אאא7.62.6 

אא 5.63.7 
אא 6.03.8 
אא 5.94.1 

אא 9.66.8 
אא 10.28.0 

 
11אאW 

אאאW 
1K אאאpKapHאK 
2K אאאK 

אאW 
1K אאאאK 
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2K אאאאאאא
אאאאK 

 
12אW 

pHאHenderson-HasselbalchW 
WאאאאW 
 

                            (1)a

[proton acceptor]
pH log K log

[proton donor]
   

W 

KaWאKK 
proton donorWאא*K 

proton acceptorWאאא*K 
 

*BrønstedLowry אאאאאא
אאK 

 
Acid → H+ + Base 

 
WאאאאW 
 

                              (2)b

[proton acceptor]
pH (14 pK ) log

[proton donor]
   

 
pKb = -log KbK 

 
WאpH10אCH3COOH0.1
20אCH3COONa0.1FKaא=1.75 X 10-5KE 
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אW 
WאאFאאEK 

א=0.1C10=1K 
א(CH3COO-)=0.1C20=2K 

 

3CH COOH

1
M 0.033M

30
  

3CH COONa

2
M 0.067M

30
  

WpHW 
 

-5
10 10

10

0.067 mmol
pH = -log (1.75 10 ) + log

0.033mmol
pH = 4.76 + log 2

pH = 5.06



 

 
2אאאאאW 

1. F0.1EK 
2. אF0.1EK 
3. pH=12K 
4. K 
5. pH K 
6. אאK 

 
3אאW 

 100אpH=10אאא
אאאFאE0.200KKb = 1.75 

X 10-5K 
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31אאW 
אאאאK 

אאאK 
 
32אאאW 

1K אאאאאאK 
2K אpH meterאאpHאאK 
3K אאאאאK 
4K אאאpH meterK 
5K אאאאK 
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אא 
 

אאאK 
1KאאאאK 
2Kאאא0.1א1K 
3Kא1002.5אL3K 
4KאאW 

 
א אWt/Wt Wt/Vol Vol/Vol 

  �
אא 

   

אא   

 
 

   

 
5K10א250KאאK 
6Kאאא1אCaSO4.7H2OK 
7KאאאW 
FENH3K 
FEH2C2O4FNaOHKE 
FEKMnO4FאH7H2KE 
8KאpH25א0.1

30א0.20KKa = 1.75 X 10-5K 
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אאא  

  

1KאאאW 
1. אאK 
2. אאLK 
3. אK 
4. אK 
5. אאK 

2K10.6אK 
3K250אK 
4K 

א אWt/Wt Wt/Vol Vol/Vol 
mg/kg mg/L L/L� אאppm 
g/g g/mL nL/mL 

אאg/kg g/L nL/L 

 ppb 
ng/g ng/mL pL/mL 

 
5K4% (v/v)K 
6K262.25אLK 
7FKE17.03،FE45.02،FE31.608K 
8KpH=4.61K 

 
 
 
 
 
 
 
 



 

 

  

אאאא 
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א




א
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אאW 
אאאאK 

 
אאW 

אאאאאW 
 

1. אאאאאK 

2. אאK 

3. אאאאK 

 
אאW4K 
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 - 102 -

אא  
  

1אאW 
 אאאאאChemical Quantitative Analysis

אאאK
אאאאאK 

 אאאאWאאאAcid-base 

Titrations{אאPrecipitation Titrations,אאאאOxidation-

Reduction TitrationsאאאComplex-formation 

Titrations.  

אאאFאEאאא
אאאIndicatorאאK

אא{אאאאא
אK 

 
11אW 

W10NaOHא15HCl 0.1K
אNaOHK 

אאאאW 
 

אאאHClאNaOHW 
  
  

HCl  +  NaOH    NaCl  +  H2O  
  

 
אאא1:1אW 

 

 



א 130 אא 
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                               (1)
no. of millimoles of HCl 1

no. of millimoles of NaOH 1
 

 

 
אF1Eא=אCאW 

 
 

HCl HCl

NaOH NaOH

M V 1
M V 1

 


  

  
W 

  

HCl HCl NaOH NaOH× ×=V M VM 
 

VאVolume MאMolarityאא
NaOHW 

HCl HCl
NaOH

NaOH

NaOH

M V
M

V

0.1 15
M 0.15M

10





 

 

 
12אאאאW 

אF1EאאאאאאK 
אF2EאאאאW 

1K אאאאאאFK2אKE 

2K אאאאאאF2אKE 

3K אאF2אKE 

4K אF2אKE 

5K אאאאאF2אKE 

6K אF2אKE 



א 130 אא 
אFE אא

 
 

 - 104 -

 
אF1WEאאאא 

 

 
אF2WEאאאא 



א 130 אא 
אFE אא

 
 

 - 105 -

13אאאאW 
אאאאאF3KE 

 

 
 

14אאW 
אאאF4KE 

 

 
 

אF4WEאא 
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אFE אא

 
 

 - 106 -

2אאאאאW 
1K אPhenolphtalein indicatorK 
2K אAscorbic AcidFאEK 
3K אFEK 
4K אK 
5K K 
6K K 
7K K 
8K F100EK 
9K K 

10K F250500EK 
11K אK 
12K K 

 
3אאW 

1K אFאE0.4
100K 

2K אאאK 
3K אאאאאאאא

K 
4K אא20אFאEא

אK 
5K אאK 
6K אא

אאK 
7K אאאאא

אK 
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אFE אא
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8K אאאאK 
9K אאF18EאK 

10K אאאK 



א 130 אא 
אFE אא
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אא 
 

אאאK 
1K ؟אאאא 
2K 10אא15א

0.1KאאK 
3K אאאאK 
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אאא  
  

1K אאאאאK 
2K 0.075K 
3K אאאאK 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

  

אא 
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 - 110 -

אאW 
אאאK 

 
אאW 

אאאאאW 
 

1. אאאK 

2. אK 

3. אאאK 

4. אאאאK 

5. אאאאK 

 
אאW 

4K 
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אא 
 

1אאW 
אאאאWא

אK 
 

11אGravity filtrationW 
אאאאאא

אF1KEאאFilter paper
Conical funnelאאF22KE

אאW 
1K אאK 
2K אK 
3K אאאGelatinousK 

 
  

  

אF1WEא 



א 130 אא 
אFE א 

 
 

 - 112 -

  

אF2WEFאאE 
 

  

  

אF2WEFאאE 
  
  
  

  
 

אF2WE 
 
 

  



א 130 אא 
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12אVacuum filtrationW 

 אאFאEא
אאאאאאאא

אKאאאאKאF3Eא
אאK 

 

 
אF3WEאא 

 
 

13אאW 
אWאאאאאK 

 
131אאQualitative-grade papersW 

 FאEאאאא
אאאאK 

 
 



א 130 אא 
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132אאFאאELow ash and Ashless grade papersW 

 אאאא0.06
אLow ash paper0.05אAshless paper

11K 
 אאאאKאאF1EF2Eא

אאאW 
  
  

אF1WEאאQualitative-grade papers 
א*  א א 

WS&SRA    
4 604202  אא
1 595271   א 
3 602201   א 

  
  

אF2WEאאF0.1אאאE 
א* א א 

W S&S RA   
41589 blue ribbon  אא
40589 white ribbon  א 
42589 black ribbon  א 

GאאאW:  Whatman ;  S&S: Schleicher & Shüll ;  RA:  Reeve Angel   
 
14אאאW 
141אאGlass funnelBüchner FunnelW 

אאWאאאKאא
אאאאאאאאאKא

F4EאאאK 



א 130 אא 
אFE א 

 
 

 - 115 -

 
אF4WEאאא 

 
142W 

 Büchner Funnelאאאא
אK 

אאאאאW 
1. אאאאאK 
 Kאאאאא .2

 אאאאא
אא،KאF5EאK 

 

 
אF5WEאFKEFEא

 
 



א 130 אא 
אFE א 

 
 

 - 116 -

143אאאW 
אאGlass-sintered cruciblesW 

 אאSintered glassF6אE
Kאאאאאא

500K 
 

אאPorcelain cruciblesW 
 אאF7אEW 

1. אאK 
2. אאאK 

 

 
אF6WE 

 

 
 

אF7WE 



א 130 אא 
אFE א 

 
 

 - 117 -

2אאאאאW 
1K אF10E٪K 
2K K 
3K אK 
4K K 
5K F500EK 
6K K 
7K אK 
8K K 
9K אK 

10K אK 
 
3אW 
אFEא:  

 אאProteinאאPhosphoprotein
אאK 

אאpH = 6.6אCaseinאא
אאF10E٪Acetic Acid 10%אאpH = 4.6K 

 
אאW 

1K אאK 

2K 100אא250K 
3K אF10E٪אpH = 4.6Fא

pHKE 

4K אאKאאא
K 

5K K 
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 - 118 -

6K אאאאאאאאאא
24אK 

7K אאאא(±0.0001 g)אאK 
8K אאא1.03אL3K 

 
אא=FאאC100LEא 

 



א 130 אא 
אFE א 

 
 

 - 119 -

אא 
 

אאאK 
1K אאאK 
2K אאאאאK 
3K אאK 
4K ؟אאא 
5K אאאK 



א 130 אא 
אFE א 

 
 

 - 120 -

אאא 
  
  

1K אאK 
2K אWFאEאא،FאEאWא

אאאFאKE 
3K אW 

1K אאK 
2K אK 
3K אאאGelatinousK 

4K אאאW 

1K אאK 
2K אאK 

5K אWאאK 
 
 
 
 
 
 
 
 
 
 

 
 



 

 

 
  

אאאא 

FFEE 


א










א
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א 130 אא 
א FE אא

 
 

 - 121 -

אאW 
אאאK 

 
אאW 

אאאאאW 
 

1. אאK 

2. אאאאK 

3. אK 

4. אא،אאאK 

 
אאW 

12K 



א 130 אא 
א FE אא

 
 

 - 122 -

אאאא 

 
1אאW 

 אאWאאFא{א{א
אEאאFא{אאאאEK
אא،אאK 

 
11אW 

 אאאFEאK
אאאא

KאאאאאFא1EK 
אאWאאSimple Distillation {אאFractional 

Distillation{אאAzeotropic distillationאאSteam DistillationK 
 
 
 
 

  
 
 
 
 
 
 

אF1EWאאאאא 
  

 

الزمن

ارة
حر
ة ال

رج
د

B
ر 
طي
تق

C
ر 
طي
تق

A
ر 
طي
تق
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12אאW 
אF2EאאאאK 

 
 

          

GrahamThorpe DavisLiebigAllihn 

 
אF2WEאא 

 
 

13אאאW 
אF3EאאאK 
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Bubble cap (a)  Stedman (b) Wire sponge (c) Vigreux (d) (e)
 

אF3WEאאאW(a)WBubble cap،Stedman screen packing (b)،
Stainless steel wire sponge (c)W،(d)WVigreuxClaisenK 



א 130 אא 
א FE אא

 
 

 - 125 -

אF1WEאא 
 

1אאW 
 אאאא

אKאאאאאא
אאאאK 

 
2אאאאאW 

1K אK 
2K K 
3K אאK 
4K K 
5K אK 

6K K 
 
3אאW 

 אאאאאאא
אK 

1K אאK 
2K אאF1EKאאא

FאאEK 
3K אאW30א30א3

אK 
4K אאאאאאK 
5K אאאאאאאא

אK 



א 130 אא 
א FE אא

 
 

 - 126 -

6K אאאKאא
אאK 

7K אאאאאK 

8K אאאאKאאאאK 
9K אאאאאK 

10K אאאאאK 
  
  
  

  

אF1WEאא 
 



א 130 אא 
א FE אא

 
 

 - 127 -

אF2WEאא 
 

1אאW 
 אאאאK

אאאאאאK 
אאאWאא

אאאאאFא
אEאאK 

 
2אאאאאW 

1K אK 
2K אK 
3K אאK 
4K אK 
5K K 

 
3אאW 
אאאאאאא

אK 
1K אאF1KE 
2K אאW30א30אK 
3K אאK 
4K אאאאK 
5K אאאKאא

אאKאאאא
אאאא

אאK 



א 130 אא 
א FE אא

 
 

 - 128 -

6K אאאאK 

7K אאאאKאאאאK 
8K אאאאאK 

9K אאאאאK 

 
 

 
  

אF1WEאא 
  



א 130 אא 
א FE אא

 
 

 - 129 -

אF3WEאא 
 

1אאW 
 אRecrystallizationאאאא

אאאאFABEאאKאא
אABא،א

אאCholesterolאאאether
אאאאאK 

אאאאF1E
אSodium chlorideא،Phthalic acidא،

benzoic acidDibromobenzeneK 
 

 
 

אF1WEאאאאא 



א 130 אא 
א FE אא

 
 

 - 130 -

2אאאאאW 
1K EthanolK 
2K אF3EK 
3K אFאWEאא2אCopper Sulphate3

אSalicylic acidK 

4K K 

5K K 

6K F250EK 

7K אK 

8K אK 

9K K 

10K אK 

11K אK 

12K K 
 
3אאW 

1K 250K 

2K אא4אאK 
3K 1אF3E100אא

אK 
4K א7080אאא

אK 
5K אאאאא

אK 
6K אאFWא

אEK 

7K אאא30F105110EK 



א 130 אא 
א FE אא

 
 

 - 131 -

8K אאאאאK 
9K 3אאאא

א25K 
10K א25אאאאאאK 
11K אאאאאKא

אאאK 
12K א،אF

אEאא30F105110EK 
13K אא،אאא

אאK 



א 130 אא 
א FE אא

 
 

 - 132 -

אא 
 

אאאK 
1K אאאK 
2K אאאאK 



א 130 אא 
א FE אא

 
 

 - 133 -

אאא  
  

1. אאאFEאK
אאאא

KאאאאאK 
אאWאאSimple Distillation {אאFractional 

Distillation{אאAzeotropic distillationאאSteam 

DistillationK 
2. אאאא

אKאאאא
אK 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 - 75 -

  

אאאאאאאא  

FFEE 




א
א
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א
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 - 134 -

אאW 
אאאאאאאאK 

 

אאW 
אאאאאW 

1K אאאאאאK 
2K אאאאK 

3K אאאאK 

4K אאK 

5K אאאK 
  

אאW 
K 

  
  
  
  
  
  
  
  
  
  
  
  

  
  



א 130 אא 
א FE אאאא

 
 

 - 135 -

אאאאאאאא  
 
1W 

אאאאאאאאF1אWE 
  

1K אאאK 

2K אאK 

3K אאK 

4K אאK 

5K אאK 

6K אאK 

7K אאאאK 

8K אאאאאK 

9K אאאאK 

10K אאK 

11K אאאאK 

12K אאK 

13K אאאאK 

14K אאK 

15K אאאאאאאK 

16K אאK 

17K אאאאאK 

18K אאאאאK 

19K אאאK 
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א FE אאאא

 
 

 - 136 -

  

       

  

 

אF1WEאאאאאאא 
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אF1EאאאאאK 

 

אF1WEאאאאא 

א 

 
א 

● Acetylene
Air
Argon

Helium
● Hydrogen
● Butane
● ● Methane
Nitrogen
● Nitrous oxide
● Oxygen
● Propane

2אאאW 
1K אאאאאאאK 
2K אאאאאK 

3אW 
אאW 

  . من خلال المعلومات المكتوبة على الأسطوانة و لون الأسطوانةكيفية التعرف على الغاز التي تحتويه أسطوانة الغاز
 .التعرف على أنواع منظمات الغازات المستخدمة حسب نوع الغاز التي تحتويه الأسطوانة

 .التعرف على أنواع الأنابيب المستخدمة
 .طريقة تثبيت الأسطوانة عموديا لكي لا تسقط
  .نابيبطريقة تركيب منظم الغاز و الصمامات و الأ

אא 

 



א 130 אא 
א FE אאאא
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אאאK 
1KאאאאאאאאאK 
2KאאW 

 

א 
 

א 

Acetylene
Air
Argon

Helium
Hydrogen
Butane
Methane
Nitrogen
Nitrous oxide
Oxygen
Propane
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אאא  

  

1KאאאאאאאאW 
  

1K אאאK 

2K אאK 

3K אאK 

4K אאK 

5K אאK 

6K אאK 

7K אאאאK 

8K אאאאאK 

9K אאאאK 

10K אאK 

11K אאאאK 

12K אאK 

13K אאאאK 

14K אאK 

15K אאאאאאאK 

16K אאK 

17K אאאאאK 

18K אאאאאK 

19K אאאK 

 

 

 

 



א 130 אא 
א FE אאאא

 
 

 - 140 -

2K 

א 
 

א 

● Acetylene
Air
Argon

Helium
● Hydrogen
● Butane
● ● Methane
Nitrogen
● Nitrous oxide
● Oxygen
● Propane

 
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  



 

 - 90 -

  

אאאא 

FFEE 
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אאW 
אאאאאK 

 
אאW 
 אאאאאאאאא

אאאK 

 
אאW 

K  
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 - 142 -

אא 
 

1אאW 
11אW 

 אאאאא
אאKאאאא

ExothermicKאאWאFאאEאא،
FאאאEאאFאאKEאא

אFire triangleFאF1KE 
 
12אאW 

אF1EאאאאK 
 

אF1WEאאאא 


א א 

א
א



א

א
א
אא

א
א

אABC


א 

אA 
،،

،KKK 
 

 


 


  
 

אB 
،א
،א
،אKKK 

      

א C 
א

 
      

א*D 


 
      

*אאא،א،،א،אKKKK 
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 - 143 -

 
אF1WEא 

 
12אאW 

אF2EאאאK 
 

אאא 

אA 

 

אB 

 

אC 

 

אD 

 
 

אF2WEאא 
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13אW 
אאאFאF3WE 

1K אK 
2K אאאK 
3K אאאK 

  

 
 

 
אF3WEא 

 

14אאאW 
אF4EאאאאK 

 

 
אF4WEאאאא 
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 - 145 -

2אאאW 
אאFא،،،KE 

 
3אW 

אאאאאאK 



א 130 אא 
א FE אא 
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אא 
 

אאאK 
1KאאW 


א 

א 
א
א



א

א
א
אא

א
א

אABC


א 

אA 

،
،

،KKK

      

אB
،
،

،KKK

      

א C
א


      

אD 



      

 
2KאK 
3K؟א 
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אאא 
1K 


א 

א 
א
א



א


א
אא

א
א

אABC


א 

אA 

،
،

،KKK

 


 


 


  
 

אB
،א
،א
،אKKK

      

א C
א


      

אD 



      

 
2Kאאאאאא

אK 
3KאWאFאאEאא،FאאאE

אאFאאKE 
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אF1WEאאאאא 
 
R1אאK 

R2אאK 

R3אאאK 

R4אK 

R5אאK 

R6אאK 

R7K 

R8אאאK 

R9אאK 

R10FEK 

  R11אFאEK 

R12אK 

R13אK 

R14אK 

R15אאאK 

R16אאאK 

R17אאK 

R18אאK 

R19אK 

R20אאK 

R21K 

R22אאK 

R23אאK 

R24אאK 

R25אאK 
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R26אאאK 

R27אאאK 

R28אאאK 

R29אK 

R30אאK 

R31אK 

R32אאK 
R33אאאאK 

R34K 

R35K 

R36K 

R37אK 

R38K 

R39אאK 

R40אK 

R41אK 

R42 אאK 

R43אK 

R44 אאK 

R45אK 

R46אאK 
R47אK 
R48אאאK 

R49אאאK 

R50אאK 

R51אK 

R52אK 
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R53אא אK 

R54K 

R55אK 

R56אK 

R57K 

R58אא K 

R59אK 

R60FאEK 

R61אאK 

R62K 

R63אK 

R64אK 

R65אאאK 
R66אאאK 
R67אאK 
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אF1WEאאאאא 
 

S1K 

S2אK 

S3K 

S4אK 

S5aאK 
S5bאK 

S6aאK 
S6bאK 
S6cאK 

S7אאK 

S8אK 

S9אאK 

S12אFEK 

S13אאאK 

S14אאאאK 
S14aאאאאאאאאK 
S14bאאאאאאאK 
S14cאאK 
S14dאאאאK 
S14eאאK 
S14fאאאK 
S14gאאK 
S14hאאאאאK 
S14iאאאאאK 
S14jאאאאאK 
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S15אאאK 

 S16אאאK 

S17אאאאK 

S18אאK 

S20אאאK 
S21אאK 

S22K 

S23aאK 

S23bK 
S23cK 

S23dאK 

S23eאK 

S24K 

S25K 

S26אאאאאאK 

S27אאאK 

S28aאאאאאK 

S28bאאאאאאK 
S28cאאאאאאאא400

K 

S28dאאאאא300אא
אK 

  S28eאאאאא400K 
S28fאאאאא400אאK 
S29אאK 

S30אאאK 

S33אאאאK 
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 S34אאK 

S35אאK 

S36אאK 

S37אאK 

S38אאאאK 

S39אאאאK 

S40אאאאאאK 

S41אK 

S42אאאK 

S43aאאאK 

S43bאאאאאK 

S43cאאאאאK 

S43dאאאאK 

S43eאאאאK 

S43fאאאאK 

S43gאאאאאK 

D43hאאאאאאאK 

S44אאאאאK 

S45אאאאאאאK 

S46אאאאאאK 

S47אFאEK 

S48K 

S49אאK 
S50aאK 

S50bאאK 

S50cאאאאאK 

S51אK 



א 130 א 
א FE  

 
 

 - 154 -

S52K 

S53אאאאK 

S54אאK 

S55אאK 

S56אאK 

S57אאאאK 
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S59אאאK 

S60אK 
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א 
 

א
א 

 
Polonium Po بولونيوم  Germanium Ge جيرمانيوم  Actinium Ac أكتنيوم  

Praseodymium Pr براسيوديميوم  Hydrogen H ھيدروجين Silver Ag فضة  

Platinum pt بلاتين  Hahnium Ha ھاھنيوم  Aluminum Al نيومالم  

Plutonium Pu بلوتونيوم  Helium He ھيليوم  Americium Am أمريسيوم  

Radium Ra راديوم  Hafnium Hf ھافنيوم  Argon Ar آرجون  

Rubidium Rb روبيديوم  Mercury Hg زئبق  Arsenic As زرنيخ  

Rhenium Re رينيوم  Holmium Ho ھولميوم  Astatine At آستانين  

Rutherfordium Ri رديومرذرفو  Iodine I يود  Gold Au ذھب  

Rhodium Rh روديوم  Indium In إنديوم  Boron I بوورون  

Radon Rn رادون  Iridium Ir إريديوم  Barium Ba باريوم  

Ruthenium Ru روثينيوم  Potassium K بوتاسيوم  Beryllium Be بيريليوم  

Sulfur S كبريت  Krypton  Kr كربتون  Bismuth Bi بزموث  

Antimony Sb أنتيموني  Lanthanum La لانثانوم  Fermium Fm فيرميوم  

Scandium Sc سكانديوم  Lithium Li ليثيوم  Berkelium Bk بيركيليوم  

Selenium Se سيلينيوم  Lutetium Lu لوتيتيوم  Bromine Br بروم  

Silicon Si سليكون  Lawrencium Lr لورنسيوم  Carbon C فحم  

Samarium Sm ساماريوم  Mendelevium Md مندليفيوم  Calcium Ca كالسيوم  

Tin Sn قصدير  Magnesium Mn مجنسيوم  Cadmium  Ca كادميوم  

Strontium Sr سترانشيوم  Manganese Mg منجنيز  Cerium Ce سيريوم  

Tantalum Ta تانتالوم  Molybdenum Mn مولبدينوم  Californium Cf كاليفورنيوم  

Terbium Tb تيربيوم  Nitrogen N نيتروجين  Chlorine Cl كلور  

Technetium Tc تكنيتيوم  Sodium Na صوديوم  Curium Cm سوريوم  
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G.J Shugar, R. A. Shugar, L. Bauman and R. S. Bauman, Chemical Technician's Ready 
Reference Handbook, McGraw-Hill Book Company, 2nd edition, international edition, 
1981.  
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א 
 K K K K K K K K K K K K K K K K K K K K K K K K K K K K K3 

אאWאאאא K K K K K K K K K K K K K K K J2 J 
1W K K K K K K K K K K K K K K K K K K K K K K K K K J2 J 
2KאW K K K K K K K K K K K K K K K K K K K K K J2 J 
3אאW K K K K K K K K K K K K K K K K K K K K J3 J 
4אW K K K K K K K K K K K K K K K K K K K K K K K J3 J 
5אאאאW K K K K K K K K K K K K K K K K K K K K J3 J 
6Kאאא K K K K K K K K K K K K K K K K K K K K J4 J 
61אW K K K K K K K K K K K K K K K K K K K K K K K K J4 J 
611אאW K K K K K K K K K K K K K K K K K K K K J4 J 
612אאW K K K K K K K K K K K K K K K K K K K K J4 J 
62אW K K K K K K K K K K K K K K K K K K K K K K K K K J5 J 
7אThe benchW K K K K K K K K K K K K K K K K K K K J5 J 
8אאאW K K K K K K K K K K K K K K K K J6 J 
9אאW K K K K K K K K K K K K K K K K K J6 J 
91אW K K K K K K K K K K K K K K K K K K K K K K K J6 J 
92אW K K K K K K K K K K K K K K K K K K K K K K J6 J 
93אW K K K K K K K K K K K K K K K K K K K K K K J6 J 

10אאאW K K K K K K K K K K K K K K K K K K J7 J 
101אאW K K K K K K K K K K K K K K K K K K K J7 J 
102אאW K K K K K K K K K K K K K K K K K K J7 J 
103אאW K K K K K K K K K K K K K K K K K K J8 J 
104אאW K K K K K K K K K K K K K K K K K K J8 J 
105אW K K K K K K K K K K K K K K K K K J8 J 
106אאW K K K K K K K K K K K K K K K K K J8 J 
107אאW K K K K K K K K K K K K K K K K K J9 J 
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אאWאאאא K K K K K K K K K K K K K K J9 J 
1W K K K K K K K K K K K K K K K K K K K K K K K K K J9 J 
2אאאאW K K K K K K K K K K K K K K K K K J10 J 
21אThe benchW K K K K K K K K K K K K K K K K K J10 J 
22אאW K K K K K K K K K K K K K K K K K K J10 J 
23אW K K K K K K K K K K K K K K K K K K K K K K K J10 J 
24אאאW K K K K K K K K K K K K K J11 J 
3אאאאאאאאW K K K K K K K K K K J12 J 
4אW K K K K K K K K K K K K K K K K K K K K K K J26 J 
41אW K K K K K K K K K K K K K K K K K K K K J27 J 
42אW K K K K K K K K K K K K K K K K K K K K K K J27 J 
43אW K K K K K K K K K K K K K K K K K K K K K K J27 J 
44אאאאאW K K K K K K K K K K K K K K K J28 J 
5אW K K K K K K K K K K K K K K K K K K K K K K J28 J 
6אאW K K K K K K K K K K K K K K K K K K K K K J29 J 

אא K K K K K K K K K K K K K K K K K K K K K K K K J30 J 
2אאאW K K K K K K K K K K K K K K J33 J 
21אאFאWE K K K K K K K K K K K K K K K K J33 J 
22אאאW K K K K K K K K K K K K K K K K K K K K J34 J 
23אאW K K K K K K K K K K K K K K K K K K K K K K K J34 J 
24אאW K K K K K K K K K K K K K K K K K K K K J34 J 
25אאאW K K K K K K K K K K K K K K K J34 J 
26אאאאW K K K K K K K K K K K K K K K K K J35 J 
3אאאאאאאW K K K K K K K K K J36 J 
4אאאאאאW K K K K K K K K K K K K K K J39 J 
5אאאאW K K K K K K K K K K K K K K K K K K J39 J 
6אאאW K K K K K K K K K K K K K K K K K K J39 J 
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61אאאW K K K K K K K K K K K K K K K K K K K K K J39 J 
62אאW K K K K K K K K K K K K K K K K K K K K K K K J40 J 
63אאאW K K K K K K K K K K K K K K K K K K K K K K J40 J 
7אאאW K K K K K K K K K K K K K K K K K K K J40 J 
71אW K K K K K K K K K K K K K K K K K K K K K J41 J 
711אאאאW K K K K K K K K K K K K K K K J41 J 
712אאאאאאאW K K K K K K K K K K K J41 J 
713אאאW K K K K K K K K K K K K K K K K K K K J42 J 
714אאאW K K K K K K K K K K K K K K K K J42 J 

אא K K K K K K K K K K K K K K K K K K K K K K K K J43 J 
1W K K K K K K K K K K K K K K K K K K K K K K K K J46 J 
2אאאW K K K K K K K K K K K K K K K K K K K K K J46 J 

WאW K K K K K K K K K K K K K K K K K K K K K K K K J46 J 
1אאW K K K K K K K K K K K K K K K K K J46 J 
2אאW K K K K K K K K K K K K K K K K K K K K K J47 J 

WאאאאW K K K K K K K K K K K K K K K K J49 J 
אא K K K K K K K K K K K K K K K K K K K K K K K K J50 J 

אאא K K K K K K K K K K K K K K K K K K K K K J51 J 
אאWאאאאאW K K K K K J52 J 

אאW12K K K K K K K K K K K K K K K K K K K K K J52 J 
אF1WEאאאאא K K K K K K K K K K K J53 J 

1אאW K K K K K K K K K K K K K K K K K K K K K K J53 J 
11אאW K K K K K K K K K K K K K K K K K K K K J53 J 
111אאאאאW K K K K K K K K K K J53 J 
112אאאאW K K K K K K K K K K K K J53 J 
113אאאW K K K K K K K K K K K K K K K K K J54 J 
1131אאW K K K K K K K K K K K K K K K K K K K K J54 J 
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1132אאאW K K K K K K K K K K K K K K K K K K K J54 J 
114אאא،אW K K K K K K K K K K K K J54 J 
12אאאW K K K K K K K K K K K K K K K K K K K K K J55 J 
121אאאW K K K K K K K K K K K K K K K J55 J 
122אאאאHygroscopic solidsW K K K K K K K J56 J 
2אאאא،אאW K K K K K K K K K K K K K K J56 J 
3אW K K K K K K K K K K K K K K K K K K K K K K K J57 J 
31אאW K K K K K K K K K K K K K K K K K K J57 J 
32אאW K K K K K K K K K K K K K K K K J57 J 
33אW K K K K K K K K K K K K K K K K K K K K K J57 J 

אF2WEאאא K K K K K K K K K J59 J 
WאאpH-meterW K K K K K K K K K K K K J59 J 

1אאW K K K K K K K K K K K K K K K K K K K K K K J59 J 
11אאאW K K K K K K K K K K K K K K J59 J 
12אאW K K K K K K K K K K K K K K J59 J 
2אאאW K K K K K K K K K K K K K K K K K K K K K K J60 J 
3אאW K K K K K K K K K K K K K K K K K K K K K K J60 J 
31אW K K K K K K K K K K K K K K K K K K K K K K J60 J 
32אאאW K K K K K K K K K K K K K K K J60 J 

WאConductivity meter K K K K K K K K K K K J61 J 
1אאW K K K K K K K K K K K K K K K K K K K K K K J61 J 
11אW K K K K K K K K K K K K K K K K K K K K K K K K J61 J 
2אאאW K K K K K K K K K K K K K K K K K K K K K K J61 J 
3אW K K K K K K K K K K K K K K K K K K K K K K K J61 J 

אF3WEאא،א K K K K K K K K K K K J62 J 
1אאW K K K K K K K K K K K K K K K K K K K K K K J62 J 
11אW K K K K K K K K K K K K K K K K K J62 J 
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12אאW K K K K K K K K K K K K K J62 J 
13אאאW K K K K K K K K K K K K K K J63 J 
14אאאW K K K K K K K K K K K K K K K K J63 J 
15אW K K K K K K K K K K K K K K K K K K K K J63 J 
16אDesiccatorW K K K K K K K K K K K K K K K K K K K J64 J 
17אW K K K K K K K K K K K K K K K K K K K K K J64 J 
2אW K K K K K K K K K K K K K K K K K K K K K K K K J64 J 
3אאW K K K K K K K K K K K K K K K K K K K K K K J65 J 

אא K K K K K K K K K K K K K K K K K K K K K K K K J66 J 
1אאאאW K K K K K K K K K K K K K K K J69 J 
2אאאאאאW K K J69 J 
21אאאאSolid and dry substancesW K K K K K K K K K J69 J 
22אאAcid solutionW K K K K K K K K K K K K K K K J69 J 
23אאAlkali solutionsW K K K K K K K K K K K K K K J70 J 
24אאVolatile SolventsW K K K K K K K K K K K K K J70 J 
26אאMercuryW K K K K K K K K K K K K K K J71 J 
261אאW K K K K K K K K K K K K K K K K K K K K J71 J 
262אאW K K K K K K K K K K K K K K K K K K K K J71 J 
3אאאW K K K K K K K K K K K K K J72 J 
1אאW K K K K K K K K K K K K K K K K K K K K K J76 J 
11אאאW K K K K K K K K K K K K K K K K K J76 J 
111אאאW K K K K K K K K K K K K K K K K K K J76 J 
112אאאW K K K K K K K K K K K K K K K K K J77 J 

אאאW K K K K K K K K K K K K K K K K K J77 J 
W K K K K K K K K K K K K K K K K J78 J 

1אאW K K K K K K K K K K K K K K K K K K K K K J78 J 
11W K K K K K K K K K K K K K K J78 J 
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22W K K K K K K K K K K K K K J79 J 
221אDensityאאSpecific gravityW K K K K K K K J79 J 
221W K K K K K K K K K J80 J 
2אאאאאW K K K K K K K K K K K K K K K K K K K J81 J 
3W K K K K K K K K K K K K K K K J82 J 

אאW K K K K K K K K K K K K K K K K K K K K K K J82 J 
4W K K K K K K K K K K K K K J82 J 

אאאW K K K K K K K K K K K K K K K K K K J82 J 
W K K K K K K K K K K K K K K K K J83 J 

1אאW K K K K K K K K K K K K K K K K K K K K K K J83 J 
11אאW K K K K K K K K K K K K K K K K K K K K K J83 J 
12אאאreacting unitsW K K K K K K K K K K K K K J83 J 
121אאאאW K K K K K K K K K K K K K K K K J83 J 
122אאאאW K K K K K K K K K K K K K K K J84 J 
13אאW K K K K K K K K K K K K K K J84 J 
131אW K K K K K K K K K K K K K K K K K K K K K K J84 J 
132אאW K K K K K K K K K K K K K K K K K K K K K K J84 J 
14אW K K K K K K K J85 J 
15אW K K K K K J86 J 
16אאאW K K K K K K K K K K K K K K K K K J86 J 
2אאאאאW K K K K K K K K K K K K K K K K K K J86 J 
3W K K K K K K K K K K K K K K K J86 J 
4W K K K K K K K K K K K K K K J87 J 

אאW K K K K K K K K K K K K K K K K K K K K K K J87 J 
אF2WEאאא K K K K K K K K K J88 J 

1אאW K K K K K K K K K K K K K K K K K K K K K J88 J 
2אאאאאW K K K K K K K K K K K K K K K K K K J89 J 
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3אW K K K K K K K K K K K K K K K K K K K K K K K K J90 J 
אF3WEאאא K K K K K K K K K K J91 J 

1אאW K K K K K K K K K K K K K K K K K K K K K J91 J 
1W K K K K K K K K K K K K K K K K K K K K K K K K K J91 J 

2אאאאאW K K K K K K K K K K K K K K K K K K J92 J 
3אW K K K K K K K K K K K K K K K K K K K K K K J93 J 
31אא(% v/v)W K K K K K K K K J93 J 

אאW K K K K K K K K K K K K K K K K K K K K K K J93 J 
32אאאW K K K K K K K K K J93 J 

אאאW K K K K K K K K K K K K K K K K K K J93 J 
אF4WEאא K K K K K K K K K K K K K K K J95 J 

1אאW K K K K K K K K K K K K K K K K K K K K K J95 J 
11אאW K K K K K K K K K K K K K K K K K J95 J 
12אW K K K K K K K K K K K K K K K K K K K K K K K J96 J 
2אאאאאW K K K K K K K K K K K K K K K K K K J97 J 
3אאW K K K K K K K K K K K K K K K K K K K K J97 J 
31אאW K K K K K K K K K K K K K K K K K K K K J98 J 
32אאאW K K K K K K K K K K K K K J98 J 

אא K K K K K K K K K K K K K K K K K K K K K K K K J99 J 
1אאW K K K K K K K K K K K K K K K K K K K K K J102 J 
11אW K K K K K K K K K K K K K K K K K K K K K J102 J 
12אאאאW K K K K K K K K K K K K K K K J103 J 
13אאאאW K K K K K K K K K K K K K K K J105 J 
14אאW K K K K K K K K K K K K K K K K K J105 J 
3אאW K K K K K K K K K K K K K K K K K K K K K K J106 J 

אא K K K K K K K K K K K K K K K K K K K K K K K K J108 J 
11אGravity filtrationW K K K K K K K K K K K K K J111 J 
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12אVacuum filtrationW K K K K K K K K K K K K K J113 J 
13אאW K K K K K K K K K K K K K K K K K K K K J113 J 
131אאQualitative-grade papersW K K K K K K K K J113 J 
14אאאW K K K K K K K K K K K K K K K K K K J114 J 
141אאGlass funnelBüchner FunnelW K K K K J114 J 
143אאאW K K K K K K K K K K K K K K K K J116 J 

אאGlass-sintered cruciblesW K K K K K K K K K K K J116 J 
אאPorcelain cruciblesW K K K K K K K K K K K K K J116 J 

2אאאאאW K K K K K K K K K K K K K K K K K K J117 J 
3אW K K K K K K K K K K K K K K K K K K K K K K K K J117 J 

אאW K K K K K K K K K K K K K K K K K K K K K K K J117 J 
אא K K K K K K K K K K K K K K K K K K K K K K K K J119 J 

11אW K K K K K K K K K K K K K K K K K K K K K K J122 J 
13אאאW K K K K K K K K K K K K K K K K K J123 J 

אF1WEאא K K K K K K K K K K K K K K K K K J125 J 
1אאW K K K K K K K K K K K K K K K K K K K K K J125 J 
2אאאאאW K K K K K K K K K K K K K K K K K K J125 J 

אF2WEאא K K K K K K K K K K K K K K K K K J127 J 
1אאW K K K K K K K K K K K K K K K K K K K K K J127 J 
2אאאאאW K K K K K K K K K K K K K K K K K K J127 J 

אF3WEאא K K K K K K K K K K J129 J 
1אאW K K K K K K K K K K K K K K K K K K K K K J129 J 
2אאאאאW K K K K K K K K K K K K K K K K K K J130 J 
3אאW K K K K K K K K K K K K K K K K K K K K K K J130 J 
2אאאW K K K K K K K K K K K K K K K K K K K K K J137 J 
3אW K K K K K K K K K K K K K K K K K K K K K K K K J137 J 
1אאW K K K K K K K K K K K K K K K K K K K K K J142 J 
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12אאW K K K K K K K K K K K K K K K K K K K K K K J143 J 
13אW K K K K K K K K K K K K K K K K K K K K J144 J 
14אאאW K K K K K K K K K K K K K K K K K K J144 J 
2אאאW K K K K K K K K K K K K K K K K K K K K K J145 J 
3אW K K K K K K K K K K K K K K K K K K K K K K K K J145 J 

אא K K K K K K K K K K K K K K K K K K K K K K K K J146 J 
אF1WEאאאאא K K K K K K K K K K K J148 J 
אF1WEאאאאא K K K K K K K K K K J151 J 
אF2WEאאFE K K K K K K K K K K K K J155 J 
אF3WEאאא K K K K K K K K K K K K K J156 J 
אא K K K K K K K K K K K K K K K K K K K K K K K K K K J157 J 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 


