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אאW 
 אאאאאא

אאאאאאאאK 
אאW 

אאW 
١- אאW 
FiEאאאK 

• אאאאK 
• λmaxK 
• אאK•אאאK 

FiiEאאK 
• λexλemK•אאאK 

FiiiEאאאK 
• אאאK 
• אאאאאאK 
٢- אאאK 

אאאW 
אאא١٠٠K٪ 

אאW 
٤٠K 
אאW 

،،א،א،،
،א،،א،،K 

 
אאW 

אאאK 
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אאWאאאא 
אW 

אאאאאא
אKאאאאאאא

אאא،אKאא
אFאאEvisible molecular spectrometry (colorimetry) אא

אא(380-780 nm)אאא،
ultraviolet molecular spectrometryאאאאא(200-380 

nm)K 
אאא(radiation source)

אאא(sample cell)،אא
אא،אאאא

אmonochromatorKאאא
אא،אא،א

אאאאdetectorאאא
אאאאאK 
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אW 
١ JאאSingle-Beam SystemW 

אאאאF١Eאא،
אאאאאא

אאא،אאאאFא
אE،אאא

אאאאBlank SolutionK 
٢ JאאDouble-Beam SystemW 

אאאאKא
אאא،אאאא

F٢KEאאא،אא 

 
 
 
 

 

א 

FW٢Eאאא

א 

 

א 

א 

א 

א 
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١ J١ J١ 
אאאא 

אW 
א،אא

אא،אF٣KEאא
FxEאאא،FyKE 

 
אאאאW 

• אK 
• K 

אאאW 
• אK 
• 100 mlK 
• א50 mlK 
• K 

C 

A 

y 

x 

F٣Eאאא 
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• K 
אאW 

WאאW 
١- 50 g/lאאא

100 mlK 
٢ J אאאאא :2, 4, 6, 8, 10 g/lא

50 mlאאF50 g/lKE 
WאאאλmaxW 
١. אאאאאאK 
٢. אאאאאאאאא

אאאאF430__710 nmEאK 
٣. אאאλmaxאאK 
WאW 
١. λmaxא،0.0אאאאK 
٢. אאאאאKKKKKK

אK 
٣. אאאK 

אאW 
אאW 
١- אא50g/lא100 mlK 
٢- אאאאאאאאW 

Fl2, 4, 6, 8, 10 g/KE 
٣- אאאאאאאאאK 
٤- אאאλmaxK 
٥- אאאאאאאאK 
٦- אאאאK 
٧- אאK 
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אאאF(  אאא  
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٨- אא1221 CACA •=•K 

٩- אאK 
١٠- אאy = ax +b 

W 
yWאK 
aWאK 
xWאK 
bWאאyK 
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١ J١ J٢ 
אאאא 

אW 
א،אא

אא،אF٤KEאא
FxEאא،אFyKE 

 
 

 אאאאא
אאFxKE 

 
אאאאW 

• אאK 
• K 

C 

A 

y 

x 

F٤EWאאא 
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Wאאא 
• אK 
• 100 mlK 
• 250 mlK 
• א50 mlK 
• K 
• K 

אאW 
WאאW 

١K20 g/lאאאא
250 mlK 

٢KKאאאאאW3, 6, 9, 12, 15 g/lא
50 mlאאF20 g/lKE 

WאאאλmaxW 
١KאאאאאאK 
٢Kאאאאאאאאאא

אF370__410 nmEאK 
٣KאאאλmaxאאK 

WאW 
١Kλmaxאא،0.0אאאK 
٢KאאאאאKKKKKKא

K 
٣KאאאK 

אאW 
אאW 

١K אאא20 g/lא250 mlK 
٢K אאאאאאאאW 
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٣. ) g/l 3, 6, 9, 12, 15.(  
٤K אאאאאאאK 
٥K אאאλmaxK 
٦K אאאאאאאאK 
٧K א،אאאא

א؟אא 
٨K אאK 
٩K אא1221 CACA •=•K 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



א ٢٥٠  אא 
אאאF(  אאא  

  
  

- ١٠ -  

λ 

A 

 x  Y

λ1 λ2 

F٥WEאא 

Fx+yE

١ J١ J٣ 
א JMnO4אא-2OCr 72אאאא 

אW 
אאאא

λ1λ2אF٥KE 
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• xאλ1،yא

λ2K 
• אאאא

W 
1…………….  y· c yε1+  x· c xε1=  1λA1 

 

2Aλ2 = 2εx · cx + 2εy · cy   ………….2 
 

• 1εx،2εx1εy، 2εyx،y
אא

c
A=εאFb = 1KE 

• 1A2Aאאλ1λ2K 
 

• א12אאcxcyW 
 

……………….3

yεxεyεxε

yεAyεA

xC 1221

1221

•−•

•−•
= 

 

………............4

xεyεxεyε

xεAxεA
yC 2112

2112

•−•

•−•
= 

אאאאW 
• אאK 
• אאKIO4K 
• אF0.002 MEW 
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1.0 g אא110° CK30
0.08 g400 ml150 mlאא

Kאאא250 mlאא 
• אא-OCr 2

72K2F0.017 ME250 ml
W 

2.0 gאאאא120° CK
30-401.25 g400 ml150 mlא

אא250א mlאא
אK 

אאאW 
• א250 mlK 
• 10 mlK 
• אK 
• א250 mlK 
• 400 mlK 
• K 

אאW 
 J אאFεEW 
١KאאאW10 , 15 , 25 mlאאא

250 ml50 mlK 
٢K10 mlאאא

0.5 gאאKIO4K 
٣KאאאK 
١Kאא250 mlא

אK 
٢Kאאא440 nm545 nmא0.5M 

אK 
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٣KאאאεWFC
Aε = Eאא440 nm545 nmK 

 J אאFεEאW 
١KאאאW10 , 15 , 25 mlאאאא250 

ml100 mlK 
٢K10 mlאאא

אאאאK 
٣Kאאא440 nm545 nmא0.5M 

אK 
٤Kאאאεאא440 nm545 nmK 
 J אW 

• −
4MnO−2

72OCrאאא
440א nm545 nmK 

אאW 
אאW 

١KאאאאאאK 
٢KאאאאK 
٣Kאאεאאאא440 nm545 nm

אאK 
٤Kאεאאאאא440 nm545 nmK 
٥Kאאאאאא440 nm545 nmK 
٦Knm440εnm545εnm440εnm545εא

אאFAEλmax =440 nmλmax =545 nmאא
אאאאאאW 
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١ J١ J٤ 
אאאא 

אW 
אאא١،١٠אFe 2+،

K  
  

N

N

3+Fe
2+

N

3

Fe

N

  
  

אאאאאא،
λmaxאאאאאλmax

אאאאאאאK 
אאpHא3.5،א

אאא+2FeW 
OHHONFeOHNHFe 242

242234 +++++→++ 
אאאאW 

• אא10 p.p.m0.0702 g
אאOHSONHFe 26.2)4(2)4(אאא

،2.5 mlאאאאK 
• אאWא0.1 g١،١٠100 mlאא

K 
• אWא10.0g

אHClא100 mlK 
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אאאF(  אאא  
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• אWא10 gא100 mlאאK 

אאאW 
• 1LK 
• אK 
• K 
• א100 mlK 
• K 

אאW 
١. 25 ,10 ,5 ,2 ,1א mlאאא100 mlK 
٢. 50א mlאא100 mlK 
Kא100 mlאאא .٣ 
٤. אאאאא1.0 mlא5 

mlאא8 mlאא
אאאאK 

٥. א15אאאאאא،
K 

٦. אאאאאאאא
p.p.mאא١K 

٧. אאאאאאאאא
אאאאא400 nm700 nmאא

אאλmaxK 
٨. אאאאאאא

אאλmax،אאאλmax،א
אאK 

אאW 
אאW 

١Kאאאאא٦{ 
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٢KλmaxאאK 
٣KאאאאאK 
٤Kאאאאp.p.mK 
٥KאεFאאEאאאא

אp.p.mK 
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١ J١ J٥ 
אאאאא 

אW 
،אאא

אאאא،אאאא
אא،אאאאא

אאK 
אאאאW 

• אאK 
• K 

Wאאא 
• אK 
• 100 mlK 
• א25 mlK 
• 100 mlK 
• K 
• אK 

אאW 
WאאW 

١K10 g/lאא100 mlK 
٢KאאאאאW1, 2, 3, 4, 5 g/lא25 

mlאאF10 g/lKE 
 
 
 



א ٢٥٠  אא 
אאאF(  אאא  

  
  

- ١٩ -  

WאאאλmaxW 
אאאאאאKK 

١Kאאאאאאאאא
אאאF250__340 nmEאK 

٢Kאאאλmax אאK 
WאW 

١Kλmaxא،א 0.0אאאK 
٢KאאאאאKKKKKKא

K 
٣KאאאK 

אאW 
אאW 

١K אא10א g/l100 mlK 
٢K אאאאאאאאW 

F1, 2, 3, 4, 5 g/lKE 
٣K אאאאאאאK 
٤K אאאאλmaxK 
٥K אאאאאאאK 
٦K אאאאmaxK 
٧K אאאאאאאאK 
٨K אאאאK 
٩K אאK 

١٠K אא1221 CACA •=•K 
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١ J١ J٦ 
אאאאא 

אW 
אאאאאאא

אאא،א،אא
אאK 

אאאאW 
• אאK 
• אK 
• אאK 
• אאK 
• אK 
• K 
• K 

אאאW 
• 100 mlK 
• 500 mlK 
• 1000 mlK 
• א100 mlK 
• K 
• K 
• K 
• אK 
• K 
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אאW 
WאW 
١. א1.0 gא10 mlאאFHNO3E100 mlK 
٢. אאאFNO2Eא،אאא

אK 
٣. אK 
٤. 5 mlאאK 
٥. אאאאאאFNO2Eאא،

K 
٦. אאא

אK 
٧. אK 
٨. א500 mlK 
٩. אאאK 

WאאW 
١. 1000 p.p.mאאא

1000 mlK 
٢. אאאאאp.p.mW200, 400, 600, 800, 1000

א100 mlאאF1000 p.p.mKE 
F2.0 mlאאא

אKE 
Wאאאmax λW 
١KאאאאאאK 
٢Kאאאאאאאאאא

אF390__800 nmEאK 
٣KאאאλmaxאאK 
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אאאF(  אאא  
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אWאW 
١Kλmaxאא،0.0אאאK 
٢KאאאאאKKKKKKא

K 
٣KאאאK 

אאW 
אאW 

١Kאאא1000 p.p.mא1000 

mlK 
٢KאאאאאאאאW 
F200, 400, 600, 800, 1000 p.p.mEא100 mlK 
٣Kאאא λmax א. 
٤KאאאאאאאאK 
٥KאאאאאK 
٦Kאאp.p.mK 
٧KאאאK 
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אאWאFאEא 
אW 

אfluorescenceאאאא
10-6-10-9sec.אאK 

אאא
אאK 

אF٦EאאW 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 مصدر

 حاجز   

 أشعة نافذة   

  طول موجة الإثارة
λex 

  وعاء العينة

 مقدر آلة عرض

تألق 

 تألق
 تألق

 حاجز

  موحد طول الموجة
 الأولى

  موحد طول الموجة
 الثاني

  طول موجة الانبعاث
λem 

F٦WEאא 
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אאאאא
אאאKאFאאKאאא

אאאא JW 
 

F = KØI0 (2.303 ε b c) 
 

 אאאאאF  cאא
אW 

 
F = Kc 

 אFcא Ac JKא
אFcאאK 
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١ J٢ J١ 
אאאאא 

אW 
אאא
אאאW 

 
Salicylate ionAcetylsalicylic acid 

 אא400 nmFE
א310 nmFKE 

אאאאW 
• K 
• אK 
• א4 MFKE 

אאאW 
• 100 mlK 
• אK 
• 2LK 
• K 
• 1LK 
• K 
• א100 mlK 

אאW 
١Kא0.1א g100 mlK 
٢Kאאא2 LאK 

COOH
O C 

  O

CH3
+ 2OH

- COO
-

OH + CH3COO +H2O
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٣Kא1 LK 
٤KאאאאאK 
٥KאאאאאF500 ml EK 
٦KאאאאאאK 
٧K100 p.p.mא100 mlK 
٨K6א100 mlFWU ،5 ،4 ،3 ،2،1KE 
٩K2 mlאאאאאK 

١٠KאאאאF١ J٥ EאאאאWF5 ml،
4،3،2،1EאK 

١١KFאאאאאאKE 
אאFUE5mlאאאFא

אאאאKE 
١٢KאאאFא

אEp.p.mאK 
W 

א0.1gאאKאא
3.65 p.p.mאאאאK 

אW 
• אp.p.mZ3.65 
• אmgZ3.65 
• אgZ3.65 ×10-3 

• אZ
אg

Z
3.65 × 10-3

Z2.64 × 10-5 אא138.12 

QאZאFאE 
• אאZ2.64 × 10-5 
• אgZא×אאK 

Z2.64 × 10-5×180.12Z4.76 × 10-3 g 
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• אאZ4.76 × 10-3 C100Z0.096 g 5 
  

∴אאאZ
אg 

C100
א 

  
Z0.096C100Z96% 0.1 

אאW  
אאאאאאW 

 Kאאא •
• אK 
• אK 
• אp.p.mK 
• אmggK 
• אK 
• אK 
• אgK 
• אאאK 
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١ J٢ J٢ 
B2אאא 

אW 
B2FRibo FlavinE5%،א

אK 
 

אאאאW 
• B2K 
• א5% V/VK 
 

אאאW 
• אK 
• 100 mlK 
• 1000 mlK 
• א100 mlK 

אאW 
WאאW 
١. 100 p.p.mB2א0.01 g5% 

V/VאאאK 
٢. אאאאאW0.0, 0.2, 0.4, 0.6, 0.8, 1 p.p.m

אא5%א100 mlK 
WאW 
١. אאאאאK 
٢. אא0.0א p.p.mא،

K 
٣. אאאא0.6 p.p.mאFאE

א،אאאאK 
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אאאF(  אאא  
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٤. אאאK 
٥. אK 
٦. אאK 

 
אאW 

אאW 
• B20.01 g K 
• אאאאF0.0, 0.2, 0.4, 0.6, 0.8, 1 p.p.mE

100 ml אאא100 p.p.mK 
• 5% V/Vא1000 mlK 
• אאאאK 
• אK 
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אאWאאאאא 
Infra-red Spectroscopy   

אW 
 אאאאFאE

אאאאאאאאK 
אאאאאW 

 J אאאK 
 J אאאאK 

אאאאאאW 
K אאK 
K אאאאאאאK 

 
 א،אאאא

אאאאאאFאאE،א
אאאאאא،א

אאאmass 

spectroscopyאא،אא،N.M.RK 
אאאאλא

אµmאאKאאאאא
אcm-1אאאאK 
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אאאF(  אאא  

  
  

- ٣١ -  

 
 

אאאW 
אאאF٧EW 

אWאא،אK 
אאאW،אאאאאא

Kאאאאאאא 
אF١EאאאאאאאW 

 
א אאFµmE 

א 0.16 ___ 4 

א 0.13 ___ 9 

א 0.13 ___ 12 

א 0.2 ___ 25 

א 0.25 ___ 40 

F١WEאאאאאא 
אאאאאאאאאא

אאK 

א 

א א 

F٧WEאאא 

א אא א 
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אאאאאא،א
אאK 

 
אFאWEאאאאאW 

 J אאאK 
 J אאאK 
 J אאאK 
 J K 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



א ٢٥٠  אא 
אאאF(  אאא  

  
  

- ٣٣ -  

F٢WEאאאK 

אא אא
cm-1 

 
C – H 
FE 
אאFE 
 

 
א 

 
٢٨٥٠ – ٣٠٠٠  
٣٠٠٠ – ٣١٠٠  
٣٠٥٠ – ٣١٥٠  

٣٣٠٠  
  
٢٨٠٠ – ٢٩٠٠  
٢٧٠٠ -  ٢٨٠٠ 

C = C


١٦٠٠ – ١٦٨٠  
١٤٧٥و  ١٦٠٠ 

 C ≡ C٢١٠٠ – ٢٢٥٠  

C = O 
 

 
 
 
 

א 

 
١٧٢٠ – ١٧٤٠  
١٧٠٥ – ١٧٢٥  
١٧٠٠ – ١٧٢٥  
١٧٣٠ – ١٧٥٠  
١٦٤٠ – ١٦٧٠  
  ١٦٧٠و  ١٨١٠

١٨٠٠ 
C - O،א

،א
א 

 
١٠٠٠ -  ١٣٠٠  

 H _O
א 


٣٦٠٠ –٣٦٥٠  
٣٢٠٠ – ٣٥٠٠  
٢٤٠٠ – ٣٤٠٠  

N - Hאאאאא٣٠٠ -  ٣٥٠٠  
C – N١٠٠٠ –٣٥٠  
C = Nא١٦٤٠ –١٦٩٠  

N ≡C٢٢٤٠ –٢٢٦٠  

 N = O 
C-XXZ 

 
Z 
Z 

 

١٣٥٠ –١٥٥٠  
  
١٠٠٠ – ١٤٠٠  

  
٦٠٠ – ٨٠٠  

  
  ٦٦٧قل من أ
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١ J٣ J١ 
אאאאאאאאאFIRE 

אW 
אאאאאא

אאאאאא،א
אאאאK 

אאאאW 
• אאK 
• אK 
• K 
• K 
 

אאאW 
• אאKBrK 

אאW 
WאאW 
١. אאK 
٢. אאאאא

א،אא
K 

WאאאW 
١K אאאאאK 
٢K אאאאאK 
٣K אאאאא

אK 
٤K אאאאK 
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אאאF(  אאא  
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אאW 
אאW 

• אאאK 
• אK 
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١ J٣ J٢ 
אאאאאאאאאFIRE 

אW 
 אאאאאא

אאאאאא،א
אאאאK 

אאאאW 
• אFKE 
• אK 
• K 

אאאW 
• אאK 
• אK 
• K 

אאW 
WאאW 
١K0.001 gאK 
٢K0.1 gאK 
٣Kאאא،אאאK 
٤Kאאאאאא،K 
٥KאאאאK 
٦Kאאא1000א kgK 
٧KאאK 
٨Kא،אאאK 
٩KאאאK 
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WאאאW 
١KאאאאאK 
٢KאאאאK 
٣Kאאאא،א

אK 
אW 

אאW 
• אאאאאאK 
• אK 
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אאF١E 
אאW 

F١E JאאאאאK 
F٢E JאאאאאאK 
F٣E JK 
F٤E JאאאεK 
F٥E JλmaxK 
F٦E JאאאK 
F٧E JאאאאאאאK 
F٨E JאאאאFCoSO4.7H2OEא

אF1.0 g/lE100 mlK 
F٩E JF2.0 g/lE100 ml

F10 g/lKE 
F١٠E Jאאאא

F100 p.p.mE100 mlK 
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אאF٢E 
W 

F١E JאאPH=3.5אאK 
F٢E JאאאK 
F٣E JאאאאאאK 
F٤E JאאאאאK 
F٥E JאאאאKBrאאאK 
F٦E JאאאאאאK 
F٧E JאאאאאK 
F٨E J١،١٠אאK 
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אאF٣E 
אאאW 

F١E JW 
KMKAKT%KE 

F٢E JאW 
KµgKKnmKmg 

F٣E JאאλW 
KµgKngKnmKmg 

F٤E JאאאW 
KאpHאKא 
KאאKא 

F٥E JאאאאאאW 
KאKא 
KאאKא 

F٦E JאאאW 
KאKKKK 

F٧E J1 p.p.mW 
K1 g/lK1 µg/lK1 ng/mlK1 µg/ml 

F٨E Jא150 p.p.m
15 p.p.m50 mlאאW 

K500 mlK0.2 mlK5 mlK45 ml 
F٩E J0.01א،0.61،אεW 

K0.0061K0.061K6.1K61 
F١٠E J1 mole/lFEאאא23W 

K23 p.p.mK230 p.p.mK2300 p.p.mK23000 p.p.m 
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אאאF١E 
F١E JKאKאKאKאK 
F٢E JאאאאF380-780 nmE 

אאאאF200-380 nmE 
F٣E JאאאK 
F٤E J

C
A=εK 

F٥E JאאאK 
F٦E Jאאא،K 
F٧E Jאאאא،אא

אK 
F٨E JאאW 

א
א

Z 
אא 

×אg/l×
אml

אא×א1000 

0.477gZ100 ×1×281.1 
1000 58.93x1

 
 

F٩E JאWC1 × V1 = C2 × V1 

 JאאאאF10 g/lZE
1

22
C
VC ×

 

 Jml20
10
1002

C

CV
V

1

22
1 =×=

×
= 

F١٠E JאאW 

g01.0
1000
100

1000
100

138.12
138.12

=××  

 

אאZ
אא

×
אp.p.m

×
אml

אא1000 1000 
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אאאF٢E 
F١E JאK 
F٢E JאאאK 
F٣E Jא،אאאאK 
F٤E JאK 
F٥E JאאKBrK 
F٦E Jאאאאאאאא

אK 
F٧E Jא،אאאאאא

אאאא
אאאאK 

F٨E Jאאאאא
אK 
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אאאF٣E 
F١E J 
F٢E J 
F٣E J 
F٤E J 
F٥E J 
F٦E J 
F٧E J 
F٨E J 
F٩E J 
F١٠E J 
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אאאאאא  

אאאאFFEE  


א


א


א




٢
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אאW 
אאאאאאאK 

אאW 
אאW 

١- אאW 
• אאאאאאK 
• אאK 
• אK 
• אאאK 

٢- אאאאאאא
אK 

אאאW 
אאא١٠٠K٪ 

אאW 
١٦K 
אאW 

،א،،א،،،
،،אK 

אאW 
אאאK 
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אאWאא 
W 

אאאאאאאא
K 
Kאאאאאאא • 
• אאאאאW 

( ) ( ) ( ) ( )ggg22 Cl Mg MgCl  +→→sMgCl 
• אאאאאאאאא

אאאא
W 

( ) ( ) νh  Mg Mg  g
*
g +→→gMg 

                      E2
*  

  
         
                     E1

* 
  

                      Eo  
אאאאאFKE 

אF٨EאאאK 
                                 

  
  
  

    א  
          א 
       אא   א 
       א 

 
 F٨WEאאאא 
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٢ J١ J١ 
אאאאK 

אW 
אאאאאא

אאKאאאאא
אאאKאאאאK

אאאאאאאK 
אאאאW 

 Kא •
• אK 
• אאK 
 

אאאW 
• אK 
• 100 mlK 
• א1000 mlK 
• א100 mlK 

אאW 
WאאW 
١. 1000 p.p.mאא

1000 mlK 
٢. אאאא1000 p.p.m100-p.p.m

1000 mlK 
٣. אאאאאFW5, 10, 15, 20, 25 p.p.mEא

100 mlא100 p.p.mK 
٤. אאאאאK 
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WאW 
١. אאאאאאאK 
٢. אאאאאאאאK 
٣. אאא،אאK 
٤. אאFא،אKE 
٥. אאאK 

אאW 
אאW 

١. אא1000 p.p.mא1000 mlK 
٢. אאא1000א p.p.m100-p.p.m1000 

mlK 
٣. אאאא100 p.p.mאא20, 15, 10, 5א 

,25 p.p.m)    Eא100 mlK 
٤. אאאאאאאאK 
٥. אאאאK 
٦. אאK 
٧. אK 
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٢ J١ J٢ 
Kאאאאא 

אW 
אאFNaClEא،

אאאאאאא
،אאאאא

אאאאK 
אאאאW 

• אK 
• אאK 
• K 

אאאW 
• אK 
• 1000 mlK 
• א1000 mlK 
• א100 mlK 

אאW 
WאאW 
١. 1000 p.p.mאא

1000 mlK 
٢. אאאא1000 p.p.m100-p.p.m

1000 mlK 
٣. אאאאאFW5, 10, 15, 20, 25 p.p.mEא

100 mlא100 p.p.mK 
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٤. א١א،אאא٣
אא100 mlFW25, 50, 75, 100, 125 

p.p.mEאאF1000 p.p.mKE 
WאאFאWE 
١K10gאNaCl100 mlK 
WאW 
 Kאאאאאאא .١
٢. אאאאאאאאK 
٣. אאא،אאאא

אאK 
٤. אאK 
Kאאא .٥ 

אאW 
אאW 

١. אא1000 p.p.mא1000 mlK 
٢. אאא1000אp.p.m100 p.p.m1000 

mlK 
٣. אאא100א p.p.mאאאW5,10,15,20,25 

p.p.m)  Eא100 mlK 
٤. אאאאאאאאK 
٥. אאאאK 
٦. אאK 
٧. אאi)Ep.pmFgg /µKE 

ii)                    EF% ( g/g K 
W 


( )

( )  
g sample  theof 

factor d.   volumefinal  /..    p.p.m   )/(
weight

mlgmppgg ××
=

µµFiE 
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sample(g)  theofweight 
10factor  d.   volumefinal  g/ml) ( p.p.m  %

-4×××
=

µ
(ii) 

 
K 
٨. אאאא،

אאFW25, 50, 75, 100, 125 p.p.mKE 

 
W 

א10 gאFאE100 mlאא،
אאאא11א µg/ml (p.p.m)،

אFiEµg/g (p.p.m)FiiE%؟ 
 

אW 

g/g 110 
g 10

 100ml g 11 µµ
=

×=)..(/ mppggµFiE 

                                                  0.011%  
g 10

10 ml 100/11 %
-4

=
××

=
mlgµ

FiiE 
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אאWאא 
W 

אאAtomic Absorptionאאא?AA?אא
אא،אאאאא

אאאאאאאאא،
אKKאאאאאאא

אאאאאאאאp.p.b 
אW 

אאאאאatomiserא،
אאאאאאאאKאאאא

،אאFא٥E٪FE
FאאKE 

אאאFא٩٥E٪א
FאאאאKEאאאאא

א،אK 
אWE 

E אE  E 
E 

        E 
 
 
 
E אWEE      E  E E  

I    Io  
          א 
 
 
 

 אאאא 
אאאאmodulation  

אאW 
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אאאאאאF٩E 

١- אאא،אאאאK 
٢- אא،אאK 
٣- אא،אK 
٤- ،אאאאא،

א،א، 
K 

E EE 
I+E EEIoא 

 
     

      א  
 

 א    א 
          אא 

           
       א 

 
F٩Eאא 
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٢ J٢ J١ 
אאאא 

אW 
،אא

אאא،א،،אא،
אאK 

 
אאאאW 

• אK 
• K 

אאאW 
• אK 
• 100 mlK 
• 1000 mlK 
• א100 mlK 
 

אאW 
WאאW 
١. 1000 p.p.mאא

1000 mlK 
٢. אאאא1000 p.p.m100 p.p.m

100 mlK 
٣. אאאא100 p.p.m       10ppm  

.100ml 

٤. אאאאאFW(0.2, 0.4, 0.6, 0.8, 1.0ppm א
100 mlא10 p.p.mK 
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WאW 

١. אאאאאK 
٢. אאאK 
٣. אאK 

אאW 
אאW 

١. אא1000 p.p.mא1000 mlK 
٢. אאא1000א p.p.m100p.p.m100 

mlK 
٣. אאא100א p.p.m10p.p.m100 mlK 
٤. אאא10אp.p.mאאאW

0.2,0.4,0.6,0.8,1.0 p.p.m)Eא100 mlK 
٥. אאאאאK 
٦. אאK 
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٢ J٢ J٢ 
אאאאא 

אW 
 אאאא،א

אKאאאאאאאא
אאא،אאא

אKאאאאא
אWאאאK 

 
אאאאW 

• אK 
• אאK 
• אK 
• אK 
• אK 
• אK 
• K 

אאאW 
• אK 
• K 
• 250 mlK 
• 100 mlK 
• 25 mlK 
• א100 mlK 

אאW 
WאאW 
١. 0.5 gאK 
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٢. 5 mlאאאא
אאK 

٣. אאאאא1 ml
K 

٤. א10 mlאאא25 ml،
אאK 

WאאW 
١. א100 p.p.mא

100 mlK 
٢. WNa, K, Al100 mlאא

K 
٣. אאאאאFW2, 4, 6, 8, 10 p.p.mEא

100 mlא100 p.p.m1 mlאא
WNa, K, AlK 

WאW 
١. אאאאאאK 
٢. אאאK 
٣. אאK 

אאW 
אאW 

١. אא100 p.p.mא100 mlK 
٢. אאאאא100 p.p.mאאW2, 4, 

6, 8, 10 p.p.mא100 mlK 
٣. אאאאאK 
٤. אK 
٥. אאFiEp.p.m  ) /( ggµ 

FiiE٪ 
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W 
א0.5 gאא،א

א25 mlאאא،
א3א µg/ml (p.p.m)א،µg/g (p.p.m)؟ 

אWאאאאא٢ J١ J٢،
אK 
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אאF١E 
אאW 

F١E Jאאאא،אאאא
א؟ 

F٢E Jאאא؟אאא 
F٣E J؟אאא 
F٤E Jאאאא؟אK 
F٥E Jאאאאאאא

א؟ 
F٦E J؟אאאאאאאא 
F٧E J؟؟אאאא 
F٨E JאFCaCl2Eאאא110.99 g/mole

א100 p.p.m1000 ml؟ 
F٩E J1000 p.p.m،אא

100 p.p.m1000 ml؟ 
F١٠E Jא2.0 gא100 mlאאא،

א،אא4א µg/ml (p.p.m)Kא
µg/g (p.p.m)؟ 
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אאF٢E 
W 

F١E JאאאאאאאK 
F٢E JאאאאאK 
F٣E JאאאאאK 
F٤E JאאאאאK 
F٥E JאWאאאאK 
F٦E JאאאאאאאK 
F٧E JאאאאK 
F٨E J1.0 mlאאWNa, K, Alאאא

אK 
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אאF٣E 
אאאW 

F١E JאW 
KµgKKnmKmg 

F٢E JאMgא10 p.p.m
5א،אאW 

K2 p.p.mK5 p.p.mK15 p.p.mK50 p.p.m 
F٣E J א   Cu 100 p.p.m      ،

 20 p.p.m  100 mlא א א  א א 
W 

K2 mlK10 mlK20 mlK5 ml 
F٤E Jאאאאאא،

א5א0.5W 
K62.5 p.p.mK12.5 p.p.mK15 p.p.mK40 p.p.m 

 

0
0.2

0.4
0.6

0.8
1

0 20 40

 p.p.m
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F٥E Jאא0.4،א
10א p.p.mא0.6W 

K4 p.p.mK6 p.p.mK7.6 p.p.mK6.7 p.p.m 
F٦E J1 mole/lFEאאא23W 

K23 p.p.m K230 p.p.mK2300 p.p.mK23000 p.p.m 
F٧E Jאאp.p.bW 

KאאאאKאאא 
KאאKאאא 

F٨E J50 mlאא
אאא،אא

2אאא،אW 
KאאאKא 
KאאאK25 mlא 

0
0.2
0.4
0.6
0.8

1

0 10 20 30

 p.p.m

A
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F٩E JאNaClאאא58.54 g/mole
א100 p.p.m100 mlא

א23א g/moleW 
K2.54 gK0.025 gK0.39 gK0.0039 g 

F١٠E Jאאא0.6
אא1200 p.p.mא

א0.5אאW 
K1000 p.p.m  

K360 p.p.m 
K1440 p.p.m 

K4000 p.p.m 
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אאאF١E 
F١E JאאאK 
F٢E JאK 
F٣E JאאאK 
F٤E JאNaClKאאK 
F٥E Jא٩٥K٪ 
F٦E JאאאK 
F٧E JאאKאאאאK 
F٨E JאאW 

אאZ
אא 

×
אp.p.m 

×
אml

אא×א1000 1000 

Z
401

110.99
1000
100

1000
1000

×
×× 

Z0.277 g 
F٩E JאWC1 × V1 = C2 × V1 

 JאאאאF1000 p.p.mZE
1

22
C
VC ×

 

 Jml100
1000

1000001
C

CV
V

1

22
1 =×=

×
= 

F١٠E Jאµg/gW 
  

g/g200 
2.0g

 ml 100 / 0.4 / µµµ =
×

=
mlggg 

 
 
 
 
 



א ٢٥٠ אא 
אאאFE אאא 

  
 

- ٦٤ -  

אאאF٢E 
F١E Jאאאאאא

Kאאא 
F٢E JאK 
F٣E Jאאאאאאא

אK 
F٤E JאאאK 
F٥E JאאאאאK 
F٦E JאאאK 
F٧E Jאאאאאאאאא٩٥٪

אאאאאאא،אא٥٪
K 

F٨E JאאאK 
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אאאF٣E 
F١E J 
F٢E J 
F٣E J 
F٤E J 
F٥E J 
F٦E J 
F٧E J 
F٨E J 
F٩E J 
F١٠E J 
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אאא 
אאאאאW 

WאאW 
١. אאאאאאK 
٢. אאאאאאאK 
٣. אאאאאאאאאא

אK 

WאW 
١. אאאאאאK 
٢. אאאאאK 
٣. אאK 
٤. אאא،K 
٥. אאאאאאאאK 
٦. אאאאK 
٧. אאא،אאאK 
٨. אא،אK 
٩. אאאאK 
١٠. אאאאK 
١١. אאאאאאK 
١٢. K 
١٣. אאאK 
١٤. אאFEK 
١٥. אאאאK 
١٦. אאאאאK 
Kאאאא .١٧ 
١٨. אאאאאאאאאאK 
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١٩. אאא،אא
אאאK 

٢٠. אאאאאK 

WאאאW 
١. אאאאK 
٢. אאאאאK 
٣. א،אא،אאאK 
٤. אאא،אאאאא،א

אK 
٥. אאא،אאK 
٦. אאאאאאאאK 
 Kאאאאאאאאא .٧
٨. אאאאאאא

אאK 
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