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 ( - 1 1 232 
 2 2 1 210-6 2 
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 Bq (   
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1  = 807.9  1 2 = 807.9 2 
1  = 102.0  1  2 = 102.0  2 

 

 
1  = 1 2 = 10-5  = 02.1  × 10-5  2 = 75.0  × 10-2 torr ( 
1  = 105  = 02.1 2 = 750  
1  = 807.9  × 104  = 9807.0  = 736  
1  = 33.1  × 102  = 33.1  × 10-3  = 36.1  × 10-3 2 

 

 
1  = 1  = 278.0  × 10-6  = 102.0  = 239.0  × 10-3  
1  = 6.3  × 106  = 367  × 103  = 860  
1 -  = 807.9  = 72.2  × 10-6  = 34.2  × 10-3  
1  = 19.4  × 103  = 16.1  × 10-3  = 427  

 

  
1  = 102.0  = 86.0  12 = 10 4  
1  = 807.9  = 43.8  1  = 10-4 2 
1  = 1.16  = 0.119  

  

 
 - =   =  Poise( =   
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2-2-1-4   

 1  :       
1     " "  )S

        I  
     

 2:    1  3-2
2-2-1-1-4 

              :   0171 0254 0297  
AMMUNITION, ILLUMINATING, with or without burster, expelling charge or propelling charge: 

UN Nos. 0171, 0254, 0297 

 
 

      
  

             :   0247 
AMMUNITION, INCENDIARY, liquid or gel, with burster, expelling charge or propelling charge: 

UN No. 0247 

           
    

              :    0243 0244   
AMMUNITION, INCENDIARY, WHITE PHOSPHORUS with burster, expelling charge or 

propelling charge: UN Nos. 0243, 0244 

  
   

           :   0009 0010 0300 
AMMUNITION, INCENDIARY with or without burster, expelling charge or propelling charge: 

UN Nos. 0009, 0010, 0300 

       
    

    :   0362 0488  
AMMUNITION, PRACTICE: UN Nos. 0362, 0488 

             

    

    :   0363   
AMMUNITION, PROOF: UN No. 0363 

     

              :   0245 0246 
AMMUNITION, SMOKE, WHITE PHOSPHORUS, with burster, expelling charge or propelling 

charge: UN Nos. 0245, 0246 
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            :    0015 0016 0303   
AMMUNITION, SMOKE with or without burster, expelling charge or propelling charge: UN Nos. 

0015, 0016, 0303 

         
         .          

            :  

    

            :    0018 0019 0301 
AMMUNITION, TEAR-PRODUCING, with burster, expelling charge or propelling charge: UN 

Nos. 0018, 0019, 0301 

   
 

         ) EEI(:    0486  
ARTICLES, EXPLOSIVE, EXTREMELY INSENSITIVE (ARTICLES EEI): UN No. 0486 

           
 7 . 

    :   0380 
ARTICLES, PYROPHORIC: UN No. 0380 

  
 

       :   0428 0429 0430 0431 0432 
ARTICLES, PYROTECHNIC, for technical purposes: UN Nos. 0428, 0429, 0430, 0431, 0432 

            . 

          

.  

   ) (      ) (   :   0028 
BLACK POWDER (GUNPOWDER), COMPRESSED or BLACK POWDER (GUNPOWDER), IN 

PELLETS: UN No. 0028 

    

   ) (    :    0027 
BLACK POWDER (GUNPOWDER), granular or as meal: UN No. 0027 

    
  

       (  :    0399 0400 
BOMBS, WITH FLAMMABLE LIQUID, with bursting charge: UN Nos. 0399, 0400 

      

    :    0038 
BOMBS, PHOTO-FLASH: UN No. 0038 

 
 

    :    0037 
BOMBS, PHOTO-FLASH: UN No. 0037 
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    :   0039 0299 
BOMBS, PHOTO-FLASH: UN Nos. 0039, 0299 

  

 

    :    0034 0035 
BOMBS with bursting charge: UN Nos. 0034; 0035 

  

    :    0033 0291 
BOMBS with bursting charge: UN Nos. 0033, 0291 

  

     :   0225 0268 
BOOSTERS WITH DETONATOR: UN Nos. 0225, 0268 

     

      :   0042 0283 
BOOSTERS without detonator: UN Nos. 0042, 0283 

      

    :   0043 
BURSTERS, explosive: UN No. 0043 

    

    :   0049 0050 
CARTRIDGES, FLASH: UN Nos. 0049, 0050 

               

       :   0014 
CARTRIDGES FOR TOOLS, BLANK: UN No. 0014 

 
 

      :   0326 0413 0327  0338 0014 
CARTRIDGES FOR WEAPONS, BLANK: UN Nos. 0326, 0413, 0327, 0338, 0014 

  
 

 

           :   0328 0417  0339 0012 
CARTRIDGES FOR WEAPONS, INERT PROJECTILE: UN Nos. 0328, 0417, 0339, 0012 

    
  

        :    0006 0321 0412 
CARTRIDGES FOR WEAPONS with bursting charge: UN Nos. 0006, 0321, 0412 

 
-    

     

        :   0005 0007 0348 
CARTRIDGES FOR WEAPONSCARTRIDGES FOR WEAPONS with bursting charge: UN Nos. 

0005, 0007, 0348 
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    :   0277 0278 
CARTRIDGES, OIL WELL: UN Nos. 0277, 0278 

             
 

   :     

     :   0275 0276 0323 0381 
CARTRIDGES, POWER DEVICE: UN Nos. 0275, 0276, 0323, 0381 

     
       

  

   :   0054 0312 0405 
CARTRIDGES, SIGNAL: UN Nos. 0054, 0312, 0405 

                 

     :   0417 0339 0012 
CARTRIDGES, SMALL ARMS: UN Nos. 0417, 0339, 0012 

 
19.1   

            
  

      :   0014 0327 0338  
CARTRIDGES, SMALL ARMS, BLANK: UN Nos. 0014, 0327, 0338 

 
             19.1     

 

        :   0379 0055 
CASES, CARTRIDGE, EMPTY, WITH PRIMER: UN Nos. 0379; 0055 

   
 

           :   0447 0446 
CASES, COMBUSTIBLE, EMPTY, WITHOUT PRIMER: UN Nos. 0447, 0446 

             

      :     0457 0458 0459 0460 
CHARGES, BURSTING, PLASTICS BONDED: UN Nos. 0457, 0458, 0459, 0460 

 
 

   :   0048 
CHARGES, DEMOLITION: UN No. 0048 

     
 

   

   :   0056   
CHARGES, DEPTH: UN No. 0056 
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        :   0442 0443 0444 0445 
CHARGES, EXPLOSIVE, COMMERCIAL without detonator: UN Nos. 0442, 0443, 0444, 0445 

 
 

      :   0242 0279 0414 
  )CHARGES, PROPELLING, FOR CHARGES, PROPELLING, FOR CANNON: UN Nos. 0242, 0279, 0414 

   

    :    0271 0272 0415 0491 
CHARGES, PROPELLING: UN Nos. 0271, 0272, 0415, 0491 

       . 

      :   0059 0439 0440 0441 
CHARGES, SHAPED, without detonator: UN Nos. 0059, 0439, 0440, 0441 

   
 . 

       :   0237 0288 
CHARGES, SHAPED, FLEXIBLE, LINEAR: UN Nos. 0237, 0288 

         V 

     :   0060 
CHARGES, SUPPLEMENTARY, EXPLOSIVE: UN No. 0060 

  . 

    .. :   0382 0383 0384 0461 
COMPONENTS, EXPLOSIVE TRAIN, N.O.S.: UN Nos. 0382, 0383, 0384, 0461 

    

            :    0248 0249 
CONTRIVANCES, WATER-ACTIVATED with burster, expelling charge or propelling charge: 

UN Nos. 0248, 0249 

   

    :   0065 0289 
CORD, DETONATING, flexible: UN Nos. 0065, 0289 

          .               
 .    

  ) (   :   0102 0290 
CORD (FUSE) DETONATING, metal clad: UN Nos. 0102, 0290 

           

  ) (     :   0104 
)CORD (FUSE _) DETONATING, MILD EFFECT CORD (FUSE) DETONATING, MILD 

EFFECT, metal clad: UN No. 0104 

                   
  

     :   0066 
CORD, IGNITER: UN No. 0066 

          
          .   

  

.     :   0070 
CUTTERS, CABLE, EXPLOSIVE: UN No. 0070 
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         :    0360 0361 0500 
DETONATOR ASSEMBLIES, NON-ELECTRIC for blasting: UN Nos. 0360, 0361, 0500 

     

             .        . 

    :   0030 0255 0456 
DETONATORS, ELECTRIC for blasting: UN Nos. 0030, 0255, 0456 

               .      
 

         :   0511 0512 0513 
DETONATORS, ELECTRONIC programmable for blasting: UN Nos. 0511, 0512, 0513 

                   

  

   :    0073 0364 0365 0366 
DETONATORS FOR AMMUNITION: UN Nos. 0073, 0364, 0365, 0366 

 

 

    :    0029 0267 0455 
DETONATORS, NON-ELECTRIC for blasting: UN Nos. 0029, 0267, 0455 

            .      
 

 

     ) :(   0081 
EXPLOSIVE, BLASTING, TYPE A: UN No. 0081 

 

    

   

     ) :(   0082 0331 
EXPLOSIVE, BLASTING, TYPE B: UN Nos. 0082, 0331 

  

  
  

    
 Kieselguhr

 

  

      ) (   0083 
EXPLOSIVE, BLASTING, TYPE C: UN No. 0083 

  

-
 Kieselguhr

 

      ) (   0084 
EXPLOSIVE, BLASTING, TYPE D: UN No. 0084 

 

Kieselguhr
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     ) :(    0241 0332 
EXPLOSIVES, BLASTING, TYPE E: UN Nos. 0241, 0332 

  

-
Kieselguhr

   . 

   :   0333 0334 0335 0336 0337 
FIREWORKS: UN Nos. 0333, 0334, 0335, 0336, 0337 

  

     :   0093 0403 0404 0420 0421 
FLARES, AERIAL: UN Nos. 0093, 0403, 0404, 0420, 0421 

  

     :   0092 0418 0419 
FLARES, SURFACE: UN Nos. 0092, 0418, 0419 

  

   :   0094 0305 
FLASH POWDER: UN Nos. 0094, 0305 

          . 

         :   0099 
FRACTURING DEVICES, EXPLOSIVE without detonator, for oil wells: UN No. 0099 

 

 

     :    0103 
FUSE, IGNITER, tubular, metal clad: UN No. 0103 

            . 

   :    0101 
 FUSE, NON-DETONATING: UN No. 0101 

  

   :   0105 
FUSE, SAFETY: UN No. 0105 

  
       

  :    0106 0107 0257 0367 
FUZES, DETONATING: UN Nos. 0106, 0107, 0257, 0367 

 

 

      :    0408 0409 0410 
FUZES, DETONATING with protective features: UN Nos. 0408, 0409, 0410 

 

 

   :   0316 0317 0368 
FUZES, IGNITING: UN Nos. 0316, 0317, 0368 
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         :   0284 0285 
GRENADES, hand or rifle, with bursting charge: UN Nos. 0284, 0285 

   
 

        :   0292 0293 
GRENADES, hand or rifle, with bursting charge: UN Nos. 0292, 0293 

    

     :    0110 0372 0318  0452 
GRENADES, PRACTICE, hand or rifle: UN Nos. 0110, 0372, 0318, 0452 

                     
 

  :   0393 
HEXOTONAL: UN No. 0393 

 )RDX (  TNT 

  )(        15%     :   0118 

HEXOLITE (HEXOTOL), dry or wetted with less than 15 % water, by mass: UN No. 0118 

      RDXTNT 

  :   0121 0314 0315 0325 0454 
IGNITERS: UN Nos. 0121, 0314, 0315, 0325, 0454 

            

  

    : 
 

          :   0124 0494 
JET PERFORATING GUNS, CHARGED, oil well, without detonator: UN Nos. 0124, 0494 

    

    :    0131 
LIGHTERS, FUSE: UN No. 0131 

    

     :   0137 0138 
MINES with bursting charge: UN Nos. 0137, 0138 

  

)Bangalore torpedoes 

     :   0136 0294 
MINES with bursting charge: UN Nos. 0136, 0294 

 

Bangalore torpedoes 

  )(             %    :      
OCTOLITE (OCTOL), dry or wetted with less than 15 % water, by mass: UN No. 0266 

     )HMX  (  )TNT 

  :   0496 
OCTONAL: UN No. 0496 

 HMX )TNT 
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           15 %   :   0151 
PENTOLITE, dry or wetted with less than 15 % water, by mass: UN No. 0151 

 PETNTNT 

      )   (             17%      )  (    
         25%  :     0433 0159 

POWDER CAKE (POWDER PASTE), WETTED with not less than 17 % alcohol, by mass; POWDER 

CAKE (POWDER PASTE), WETTED with not less than 25 % water, by mass: UN Nos. 0433, 0159 

          60%. 

    :   0160 0161 0509 
 POWDER, SMOKELESS: UN Nos. 0160, 0161, 0509 

 

 

   "  " . 

      :   0044 0377 0378 
PRIMERS, CAP TYPE: UN Nos. 0044, 0377, 0378 

    
  

  :       
PRIMERS, TUBULAR: UN Nos. 0319, 0320, 0376 

 

  

      :      
PROJECTILES, inert with tracer: UN Nos. 0345, 0424, 0425 

  

      :      
PROJECTILES with burster or expelling charge: UN Nos. 0346, 0347 

            
 

        :     
PROJECTILES with burster or expelling charge: UN Nos. 0426, 0427 

  .          
    

        :     
PROJECTILES with burster or expelling charge: UN Nos. 0434, 0435 

               
 

     :      
PROJECTILES with bursting charge: UN Nos. 0168, 0169, 0344 

            
 

     :     
PROJECTILES with bursting charge: UN Nos. 0167, 0324 

              

     :      
PROPELLANT, LIQUID: UN Nos. 0495, 0497 
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     :       
 PROPELLANT, SOLID: UN Nos. 0498, 0499, 0501 

    

     :    
RELEASE DEVICES, EXPLOSIVE: UN No. 0173 

  
 

    :    
RIVETS, EXPLOSIVE: UN No. 0174 

  

   :       
ROCKET MOTORS: UN Nos. 0186, 0280, 0281, 0510 

  
 

     :      
ROCKET MOTORS, LIQUID FUELLED: UN Nos. 0395, 0396 

  

                      :       
ROCKET MOTORS WITH HYPERGOLIC LIQUIDS with or without expelling charge: UN Nos. 

0322, 0250 

   

     :      
ROCKETS, LINE THROWING: UN Nos. 0238, 0240, 0453 

  

       :      
ROCKETS, LIQUID FUELLED with bursting charge: UN Nos. 0397, 0398 

   

     :     
ROCKETS with bursting charge: UN Nos. 0181, 0182 

    

 

     :     
ROCKETS with bursting charge: UN Nos. 0180, 0295 

   
 

     :       
ROCKETS with expelling charge: UN Nos. 0436, 0437, 0438 

  

     :     
ROCKETS with inert head: UN Nos. 0183, 0502 

  

   :     
SAFETY DEVICES, PYROTECHNIC: UN No. 0503 
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           :     
SAMPLES, EXPLOSIVE, other than initiating explosive UN No. 0190 

 -       
  

 

        -. 

    :     
SIGNAL DEVICES, HAND: UN Nos. 0191, 0373 

     .            

 

    :       
SIGNALS, DISTRESS, ship: UN Nos. 0194, 0195, 0505, 0506 

  

      :       
SIGNALS, RAILWAY TRACK, EXPLOSIVE: UN Nos. 0192, 0193, 0492, 0493 

              

  :        
SIGNALS, SMOKE: UN Nos. 0196, 0197, 0313, 0487, 0507 

  

      :     
SOUNDING DEVICES, EXPLOSIVE: UN Nos. 0374, 0375 

  
  .     

      :     
SOUNDING DEVICES, EXPLOSIVE: UN Nos. 0204, 0296 

 

.         

         EVI .. :    
SUBSTANCES, EXPLOSIVE, VERY INSENSITIVE (Substances, EVI), N.O.S.: UN No. 0482 

       
          . 

     :    
TORPEDOES, LIQUID FUELLED with inert head: UN No. 0450 

  

        :     
TORPEDOES, LIQUID FUELLED with or without bursting charge: UN No. 0449 

   -
 

     :    
TORPEDOES with bursting charge: UN No. 0451 
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     :    
TORPEDOES with bursting charge: UN No. 0329 

   
 

     :    
TORPEDOES with bursting charge: UN No. 0330 

 -
 

    ) ( :     
TRACERS FOR AMMUNITION: UN Nos. 0212, 0306 

  

  :    
TRITONAL: UN No. 0390 

 TNT 

           :     
WARHEADS, ROCKET with burster or expelling charge: UN No. 0370 

 

 

            :    
WARHEADS, ROCKET with burster or expelling charge: UN No. 0371 

 

 

        :     
WARHEADS, ROCKET with bursting charge: UN Nos. 0286, 0287 

 

 

        :    
WARHEADS, ROCKET with bursting charge: UN No. 0369 

  

 

       :    
WARHEADS, TORPEDO with bursting charge: UN No. 0221 
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Actinium(  (     

Ac-225     ×-   ×-   ×   × 

Ac-227     ×-   ×-   ×-   × 

Ac-228    ×-   ×-   ×   ×  

Silver(  (     

Ag-105    ×   ×   ×   × 

Ag-    ×-   ×-   ×    ×  

Ag-     ×-   ×-   ×   × 

Ag-111    ×   ×-   ×   × 

Aluminium (     

Al-26    ×-   ×-   ×   × 

Americium(  (     

Am-241    ×   ×-   ×   × 

Am-     ×   ×-   ×    ×  

Am-243     ×   ×-   ×    ×  

Argon(  (     

Ar-37    ×   ×   ×   × 

Ar-39    ×   ×   ×   × 

Ar-41    ×-   ×-   ×   × 

Arsenic(  (     

As-72    ×-   ×-   ×   × 

As-73    ×   ×   ×   × 

As-74    ×   ×-   ×   × 

As-76    ×-   ×-   ×   × 
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At-211     ×   ×-   ×   × 
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Gold( ) (     

Au-193    ×   ×    ×   × 

Au-194    ×   ×   ×   × 

Au-195    ×   ×   ×   × 

Au-198    ×   ×-   ×   × 

Au-199    ×   ×-   ×   × 

Barium( ) (     

Ba-131     ×   ×   ×   × 

Ba-133    ×   ×   ×   × 

Ba-133m    ×   ×-   ×   × 

Ba-135m   ×   ×-   ×   × 

Ba-140     ×-   ×-   ×    ×  

Beryllium( )(     

Be-7    ×   ×   ×   × 

Be-10    ×   ×-   ×   × 

Bismuth( ) (     

Bi-205    ×-   ×-   ×   × 

Bi-206    ×-   ×-   ×   × 

Bi-207    ×-   ×-   ×   × 

Bi-210    ×   ×-   ×   × 

Bi-    ×-   ×-   ×   × 

Bi-212     ×-   ×-   ×    ×  

Berkelium( ) (     

Bk-247    ×   ×-   ×   × 

Bk-249     ×   ×-   ×   × 

 )Bromine( ) (     

Br-76    ×-   ×-   ×   × 

Br-77    ×   ×   ×   × 

Br-82    ×-   ×-   ×   × 

)Carbon( ) (     

C-11    ×   ×-   ×   × 

C-14    ×   ×   ×   × 
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)Calcium( )(     

Ca-41      ×   × 

Ca-45    ×   ×   ×   × 

Ca-47     ×   ×-   ×   × 

)Cadmium( ) (     

Cd-109    ×   ×   ×   × 

Cd-113m    ×   ×-   ×   × 

Cd-115     ×   ×-   ×   × 

Cd-115m    ×-   ×-   ×   × 

 )Cerium( ) (     

Ce-139    ×   ×   ×   × 

Ce-141    ×   ×-   ×   × 

Ce-143    ×-   ×-   ×   × 

Ce-144     ×-   ×-   ×    ×  

)Californium( ) (     

Cf-248    ×   ×-   ×   × 

Cf-249    ×   ×-   ×   × 

Cf-250    ×   ×-   ×   × 

Cf-251    ×   ×-   ×   × 

Cf-252    ×-   ×-   ×   × 

Cf-253 (a)    ×   ×-   ×   × 

Cf-254    ×-   ×-   ×   × 

)Chlorine( ) (     

Cl-36    ×   ×-   ×   × 

Cl-38    ×-   ×-   ×   × 

)Curium( ) (     

Cm-240    ×   ×-   ×   × 

Cm-241    ×   ×   ×    × 

Cm-242    ×   ×-   ×   × 

Cm-243    ×   ×-   ×   × 

Cm-244    ×   ×-   ×   × 

Cm-245    ×   ×-   ×   × 

Cm-246    ×   ×-   ×   × 
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Cm-247     ×   ×-   ×   × 

Cm-248    ×-   ×-   ×   × 

Cobalt(  (     

Co-55    ×-   ×-   ×   × 

Co-56    ×-   ×-   ×   × 

Co-57    ×   ×   ×   × 

Co-58    ×   ×   ×   × 

Co-58m    ×   ×   ×   × 

Co-60    ×-   ×-   ×   × 

Chromium(  (     

Cr-51    ×   ×   ×   × 

Caesium(  (     

Cs-129    ×   ×   ×    × 

Cs-131    ×   ×   ×   × 

Cs-132    ×   ×   ×   × 

Cs-134    ×-   ×-   ×   × 

Cs-134m    ×   ×-   ×   × 

Cs-135    ×   ×   ×   × 

Cs-136    ×-   ×-   ×   × 

Cs-137     ×   ×-   ×    ×  

Copper(  (     

Cu-64    ×   ×   ×   × 

Cu-67    ×   ×-   ×   × 

Dysprosium(  (     

Dy-159    ×   ×   ×   × 

Dy-165    ×-   ×-   ×   × 

Dy-166 (    ×-   ×-   ×   × 

Erbium(  (     

Er-169    ×   ×   ×   × 

Er-171    ×-   ×-   ×   × 

Europium(  (     

Eu-147    ×   ×   ×   × 

Eu-148    ×-   ×-   ×    × 
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Eu-149    ×   ×   ×   × 

Eu-150 )  (    ×   ×-   ×   × 

Eu-150 )  (    ×-   ×-   ×   × 

Eu-152    ×   ×   ×   × 

Eu-152m    ×-   ×-   ×   × 

Eu-154    ×-   ×-   ×   × 

Eu-155    ×   ×   ×   × 

Eu-156    ×-   ×-   ×   × 

)Fluorine( ) (     

F-18    ×   ×-   ×   × 

 )Iron( ) (     

Fe-52     ×-   ×-   ×   × 

Fe-55    ×   ×   ×   × 

Fe-59    ×-   ×-   ×   × 

Fe-60     ×   ×-   ×   × 

)Gallium( ) (     

Ga-67    ×   ×   ×   × 

Ga-68    ×-   ×-   ×   × 

Ga-72    ×-   ×-   ×   × 

)Gadolinium( ) (     

Gd-146     ×-   ×-   ×   × 

Gd-148    ×   ×-   ×   × 

Gd-153    ×   ×   ×   × 

Gd-159    ×   ×-   ×   × 

)Germanium( ) (     

Ge-68     ×-   ×-   ×   × 

Ge-69   ×   ×   ×   × 

Ge-71    ×   ×   ×   × 

Ge-77    ×-   ×-   ×   × 

 )Hafnium( ) (     

Hf-172     ×-   ×-   ×   × 

Hf-175    ×   ×   ×   × 

Hf-181    ×   ×-   ×   × 
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Hf-182     ×   × 

)Mercury( ) (     

Hg-194     ×   ×   ×   × 

Hg-     ×   ×-   ×   × 

Hg-197    ×   ×   ×   × 

Hg-197m    ×   ×-   ×   × 

Hg-203    ×   ×   ×   × 

 )Holmium( ) (     

Ho-166    ×-   ×-   ×   × 

Ho-166m    ×-   ×-   ×   × 

)Iodine( ) (     

I-123    ×   ×   ×   × 

I-124    ×   ×   ×   × 

I-125    ×   ×   ×   × 

I-126    ×   ×   ×   × 

I-129     ×   × 

I-131    ×   ×-   ×   × 

I-132    ×-   ×-   ×   × 

I-133    ×-   ×-   ×   × 

I-134    ×-   ×-   ×   × 

I-135      ×-   ×-   ×   × 

)Indium( ) (     

In-111    ×   ×   ×   × 

In-113m    ×   ×   ×   × 

In-     ×   ×-   ×   × 

In-115m    ×   ×   ×   × 

)Iridium( ) (     

Ir-189     ×   ×   ×   × 

Ir-190    ×-   ×-   ×   × 

Ir-192    ×   ×-   ×   × 

Ir-193m   ×   ×   ×   × 

Ir-194   ×-   ×-   ×   × 

)Potassium( ) (     

- 237 -

Copyright © United Nations, 2022. All rights reserved



 

- 238 - 

 
 

A 
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K-40   ×-   ×-   ×   × 

K-42   ×-   ×-   ×   × 

K-43   ×-   ×-   ×   × 

)Krypton( ) (     

Kr-79   ×   ×   ×   × 

Kr-81   ×   ×   ×   × 

Kr-85   ×   ×   ×   × 

Kr-85m   ×   ×   ×   ×  

Kr-87   ×-   ×-   ×   × 

)Lanthanum( ) (     

La-137   ×   ×   ×   × 

La-140   ×-   ×-   ×   × 

)Lutetium( )(     

Lu-172   ×-   ×-   ×   × 

Lu-173   ×   ×   ×   × 

Lu-174   ×   ×   ×   × 

Lu-174m    ×   ×   ×   × 

Lu-177   ×   ×-   ×   × 

)Magnesium( ) (     

Mg-28    ×-   ×-   ×   × 

)Manganese( ) (     

Mn-52   ×-   ×-   ×   × 

Mn-53     ×   × 

Mn-54   ×   ×   ×   × 

Mn-56   ×-   ×-   ×   × 

)Molybdenum(  ) (     

Mo-93   ×   ×   ×   × 

Mo-99    ×   ×-   ×   × 

)Nitrogen( ) (     

N-13   ×-   ×-   ×   × 

)Sodium( ) (     

Na-22   ×-   ×-   ×   × 

Na-24   ×-   ×-   ×   ×  
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)Niobium( ) (     

Nb-93m   ×   ×   ×   × 

Nb-94   ×-   ×-   ×   × 

Nb-95   ×   ×   ×   × 

Nb-97   ×-   ×-   ×   × 

)Neodymium( ) (     

Nd-147   ×   ×-   ×   × 

Nd-149   ×-   ×-   ×   × 

)Nickel( )(     

Ni-57   ×-   ×-   ×   × 

Ni-59      ×   × 

Ni-63   ×   ×   ×   × 

Ni-65   ×-   ×-   ×   × 

)Neptunium( ) (     

Np-235   ×   ×   ×   × 

Np-236    ×   ×   ×   × 

Np-236    ×   ×-   ×   × 

Np-237   ×   ×-   ×    ×  

Np-239   ×   ×-   ×   × 

)Osmium( ) (     

Os-185   ×   ×   ×   × 

Os-191   ×   ×   ×   × 

Os-191m   ×   ×   ×   × 

Os-193   ×   ×-   ×   ×  

Os-194    ×-   ×-   ×   × 

)Phosphorus( ) (     

P-32   ×-   ×-   ×   × 

P-33   ×   ×   ×   × 

)Protactinium( ) (     

Pa-230    ×   ×-   ×   × 

Pa-231   ×   ×-   ×   × 

Pa-233   ×   ×-   ×   × 

)Lead( ) (     
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Pb-201    ×   ×   ×   × 

Pb-202    ×    ×   ×   × 

Pb-203    ×   ×   ×   × 

Pb-205     ×   × 

Pb-210     ×   ×-   ×    ×  

Pb-212     ×-   ×-   ×    ×  

 Palladium(  (     

Pd-103     ×   ×   ×   × 

Pd-107      ×   × 

Pd-109    ×   ×-   ×   × 

Promethium(  (     

Pm-143    ×   ×   ×   × 

Pm-144    ×-   ×-   ×   × 

Pm-145    ×   ×   ×   × 

Pm-147    ×   ×   ×   × 

Pm-     ×-   ×-   ×   × 

Pm-149    ×   ×-   ×   × 

Pm-151    ×   ×-   ×   × 

Polonium(  (     

Po-210    ×   ×-   ×   × 

Praseodymium(  (     

Pr-142    ×-   ×-   ×   × 

Pr-143    ×   ×-   ×   × 

Platinum(  (     

Pt-188     ×   ×-   ×   × 

Pt-191    ×   ×   ×   × 

Pt-193    ×   ×   ×   × 

Pt-193m    ×   ×-   ×   × 

Pt-195m    ×   ×-   ×   × 

Pt-197    ×   ×-   ×   × 

Pt-197m    ×   ×-   ×   × 

Plutonium(  (     

Pu-236    ×   ×-   ×   × 
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A 
 
 

 

A 
 
 

 

 

 
 
 

Pu-237   ×   ×   ×   × 

Pu-238   ×   ×-   ×   × 

Pu-239   ×   ×-   ×   × 

Pu-240   ×   ×-   ×   × 

Pu-241    ×   ×-   ×   × 

Pu-242   ×   ×-   ×   × 

Pu-244    ×-   ×-   ×   × 

Radium(  (     

Ra-223    ×-   ×-   × (   ×  

Ra-224    ×-   ×-   ×    ×  

Ra-225    ×-   ×-   ×   × 

Ra-226    ×-   ×-   ×    ×  

Ra-228    ×-   ×-   ×    ×  

Rubidium(  (     

Rb-81   ×   ×-   ×   × 

Rb-83    ×   ×   ×   × 

Rb-84   ×   ×   ×   × 

Rb-86   ×-   ×-   ×   × 

Rb-87     ×   × 

     ×   × 

 (Rhenium(  (     

Re-184   ×   ×   ×   × 

Re-184m   ×   ×   ×   × 

Re-186   ×   ×-   ×   × 

Re-187     ×   × 

Re-188   ×-   ×-   ×   × 

Re-189    ×   ×-   ×   × 

     ×   × 

 Rhodium(  (     

Rh-99   ×   ×   ×   × 

Rh-101   ×   ×   ×   × 

Rh-102   ×-   ×-   ×   × 

Rh-102m   ×   ×   ×   × 
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A 
 
 

 

A 
 
 

 

 

 
 
 

Rh-103m    ×   ×   ×   × 

Rh-105    ×   ×-   ×   × 

)Radon( ) (     

Rn-222     ×-   ×-   ×    ×  

 )Rathenium( ) (     

Ru-97    ×   ×   ×   × 

Ru-103     ×   ×   ×   × 

Ru-105    ×   ×-   ×   × 

Ru-106     ×-   ×-   ×    ×  

)Sulphur( ) (     

S-35    ×   ×   ×   × 

)Antimony( ) (     

Sb-122    ×-   ×-   ×   × 

Sb-124    ×-   ×-   ×   × 

Sb-125    ×   ×   ×   × 

Sb-126    ×-   ×-   ×   × 

)Scandium( ) (     

Sc-44    ×-   ×-   ×   × 

Sc-46    ×-   ×-   ×   × 

Sc-47    ×   ×-   ×   × 

Sc-48    ×-   ×-   ×   × 

)Selenium( ) (     

Se-75    ×   ×   ×   × 

Se-79    ×   ×   ×   × 

)Silicon( ) (     

Si-31    ×-   ×-   ×   × 

Si-32    ×   ×-   ×   × 

)Samarium( ) (     

Sm-145    ×   ×   ×   × 

Sm-147      ×   × 

Sm-151    ×   ×   ×   × 

Sm-153    ×   ×-   ×   × 

 )(     

- 242 -

Copyright © United Nations, 2022. All rights reserved



 

- 243 - 

 
 

A 
 
 

 

A 
 
 

 

 

 
 
 

Sn-113     ×   ×   ×   × 

Sn-117m    ×   ×-   ×   × 

Sn-119m    ×    ×   ×   × 

Sn-     ×   ×-   ×   × 

Sn-123    ×-   ×-   ×   × 

Sn-125    ×-   ×-   ×   × 

Sn-126     ×-   ×-   ×   × 

Strontium(  (     

Sr-82     ×-   ×-   ×   × 

Sr-83   ×   ×   ×   × 

Sr-85    ×   ×   ×   × 

Sr-85m    ×   ×   ×   × 

Sr-87m    ×   ×   ×   × 

Sr-89    ×-   ×-   ×    × 

Sr-90     ×-   ×-   ×    ×  

Sr-91     ×-   ×-   ×   × 

Sr-92     ×   ×-   ×   × 

Tritium(  (     

 T(H-3)    ×   ×   ×   × 

Tantalum(  (     

Ta-178  (    ×   ×-   ×   × 

Ta-179    ×   ×   ×   × 

Ta-182    ×-   ×-   ×   × 

Terbium(  (     

Tb-149   ×-   ×-   ×   × 

Tb-157    ×   ×   ×   × 

Tb-158    ×   ×   ×   × 

Tb-160    ×   ×-   ×   × 

Tb-161   ×   ×-   ×   × 

Technetium(  (     

Tc-     ×   ×   ×   × 

Tc-96    ×-   ×-   ×   × 

Tc-     ×-   ×-   ×   × 
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A 
 
 

 

A 
 
 

 

 

 
 
 

Tc-97     ×   × 

Tc-97m    ×   ×   ×   × 

Tc-98    ×-   ×-   ×   × 

Tc-99    ×   ×-   ×   × 

Tc-99m    ×   ×   ×   × 

)Tellurium( ) (     

Te-121    ×   ×   ×   × 

Te-121m    ×   ×   ×   × 

Te-123m    ×   ×   ×   × 

Te-125m    ×   ×-   ×   × 

Te-127    ×   ×-   ×   × 

Te-     ×   ×-   ×   × 

Te-129    ×-   ×-   ×   × 

Te-     ×-   ×-   ×   × 

Te-     ×-   ×-   ×   × 

Te-     ×-   ×-   ×   × 

)Thorium( ) (     

Th-227    ×   ×-   ×   × 

Th-228     ×-   ×-   ×    ×  

Th-229    ×   ×-   ×    ×  

Th-230    ×   ×-   ×   × 

Th-231    ×   ×-   ×   × 

Th-232      ×   × 

Th-234     ×-   ×-   ×    ×  

      ×    ×  

 )Titanium( ) (     

Ti-44     ×-   ×-   ×   × 

)Thallium( ) (     

Tl-200    ×-   ×-   ×   × 

Tl-201    ×   ×   ×   × 

Tl-202    ×   ×   ×   × 

Tl-204    ×   ×-   ×   × 

)Thulium( ) (     
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A 
 
 

 

A 
 
 

 

 

 
 
 

Tm-167    ×   ×-   ×   × 

Tm-170    ×   ×-   ×   × 

Tm-171    ×   ×   ×   × 

)Uranium( ) (     

U-230 )  )()((   ×   ×-   ×    ×  

U-230 )  )()( (    ×   ×-   ×   × 

U-230 )  ) ( )((    ×   ×-   ×   × 

U-232 )  ) ((   ×   ×-   ×    ×  

U-232 )  ) ((   ×   ×-   ×   × 

U-232     ×   ×-   ×   × 

U-233    ×   ×-   ×   × 

U-233    ×   ×-   ×   × 

U-233     ×   ×-   ×   × 

U-234    ×   ×-   ×   × 

U-234    ×   ×-   ×   × 

U-234     ×   ×-   ×   × 

U-235       ×    ×  

U-236      ×   × 

U-236    ×   ×-   ×   × 

U-236     ×   ×-   ×   × 

U-238      ×    ×  

       ×    ×  

U %      ×   × 

U (dep)     ×   × 

)Vanadium( ) (     

V-48    ×-   ×-   ×   × 

V-49    ×   ×   ×   × 

)Tungsten( ) (     

W-178     ×   ×   ×   × 

W-181    ×   ×   ×   × 

W-185    ×   ×-   ×   × 

W-187    ×   ×-   ×   × 

W-188     ×-   ×-   ×   × 
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A 
 
 

 

 

 
 
 

 )Xenon( ) (     

Xe-122     ×-   ×-   ×   × 

Xe-123    ×   ×-   ×   × 

Xe-127    ×   ×   ×   × 

Xe-131m    ×   ×   ×   × 

Xe-133    ×   ×   ×   × 

Xe-135    ×   ×   ×   × 

)Yttrium( ) (     

Y-87     ×   ×   ×   × 

Y-88    ×-   ×-   ×   × 

Y-90    ×-   ×-   ×   × 

Y-91    ×-   ×-   ×   × 

Y-91m    ×   ×   ×   × 

Y-92    ×-   ×-   ×   × 

Y-93    ×-   ×-   ×   × 

 )Ytterbium) ( (     

Yb-169    ×   ×   ×   × 

Yb-175    ×   ×-   ×   × 

(     

Zn-65    ×   ×   ×   × 

Zn-69    ×   ×-   ×   × 

Zn-     ×   ×-   ×   × 

 )Zirconium) ( (     

Zr-88    ×   ×   ×   × 

Zr-93      ×    ×  

Zr-95     ×   ×-   ×   × 

Zr-97     ×-   ×-   ×    ×  
 

  A  A  
  

Mg-28 Al-28 
Ar-42 K-42 
Ca-47 Sc-47 
Ti-44 Sc-44 
Fe-52 Mn-52m 
Fe-60 Co-60m 

Zn-69m Zn-69 
Ga-68 Ga-68 
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Rb-83 Kr-83m 
Sr-82 Rb-82 
Sr-90 Y-90 
Sr-91 Y-91m 
Sr-92 Y-92 
Y-87 Sr-87m 
Zr-95 Nb-95m 
Zr-97 Nb-97m Nb-97 

Mo-99 Tc-99m 
Tc-95m Tc-95 
Tc-96m Tc-96 
Ru-103 Rh-103m 
Ru-106 Rh-106 
Pd-103 Rh-103m 

Ag-108m Ag-108 
Ag-110m Ag-110 

Cd-115 In-115m 

In-114m In-114 
Sn-113 In-113m 

Sn-121m Sn-121 

Sn-126 Sb-126m 

Te-118 Sb-118 

Te-127m Te-127 

Te-129m Te-129 

Te-131m Te-131 

Te-132 I-132 

I-135 Xe-135m 

Xe-122 I-122 

Cs-137 Ba-137m 

Ba-131 Cs-131 

Ba-140 La-140 
Ce-144 Pr-144m Pr-144 

Pm-148m Pm-148 
Gd-146 Eu-146 
Dy-166 Ho-166 
Hf-172 Lu-172 
W-178 Ta-178 
W-188 Re-188 
Re-189 Os-189m 
Os-194 Ir-194 
Ir-189 Os-189m 
Pt-188 Ir-188 

Hg-194 Au-194 
Hg-195m Hg-195 

Pb-210 Bi-210 
Pb-212 Bi-212 Tl-208 Po-212 

Bi-210m Tl-206 
Bi-212 Tl-208 Po-212 

At-211 Po-211 

Rn-222 Po-218 Pb-214 At-218 Bi-214 Po-214 
Ra-223 Rn-219 Po-215 Pb-211 Bi-211 Po-211 Tl-207 

Ra-224 Rn-220 Po-216 Pb-212 Bi-212 Tl-208 Po-212 

Ra-225 Ac-225 Fr-221 At-217 Bi-213 Tl-209 Po-213 Pb-209 
Ra-226 Rn-222 Po-218 Pb-214 At-218 Bi-214 Po-214 
Ra-228 Ac-228 
Ac-225 Fr-221 At-217 Bi-213 Tl-209 Po-213 Pb-209 

Ac-227 Fr-223 

Th-228 Ra-224 Rn-220 Po-216 Pb-212 Bi-212 Tl-208 Po-212 
Th-234 Pa-234m Pa-234 

Pa-230 Ac-226 Th-226 Fr-222 Ra-222 Rn-218 Po-214 

U-230 Th-226 Ra-222 Rn-218 Po-214 
U-235 Th-231 
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Pu-241 U-237 

Pu-244 U-240 Np-240m 

Am-242m Am-242 Np-238 

Am-243 Np-239 

Cm-247 Pu-243 

Bk-249 Am-245 

Cf-253 Cm-249 

 

    

Sr-90 Y-90 
Zr-93 Nb-93m 
Zr-97 Nb-97 

Ru-106 Rh-106 
Ag-108m Ag-108 

Cs-137 Ba-137m 
Ce-144 Pr-144 
Ba-140 La-140 
Bi-212 TL-208 (0-36) Po-212 (0-64) 
Pb-210 Bi-210 Po-210 
Pb-212 Bi-212 Tl-208 (0-36) Po-212 (0-64) 
Rn-222 Po-218 Pb-214 Bi-214 Po-214 
Ra-223 Rn-219 Po-215 Pb-211 Bi-211 Tl-207 
Ra-224 Rn-220 Po-216 Pb-212 Bi-212 Tl-208 (0-36) Po-212 (0-64) 
Ra-226 Rn-222 Po-218 Pb-214 Bi-214 Po-214 Pb-210 Bi-210 Po-210 
Ra-228 Ac-228 
Th-228 Ra-224 Rn-220 Po-216 Pb212 Bi-212 Tl208 (0-36) Po-212 (0-64) 
Th-229 Ra-225 Ac-225 Fr-221 At-217 Bi-213 Po-213 Pb-209 

Th- 228-Ra 228-Ac 228-Th 224-Ra 220-Rn 216-Po 212-Pb 
 Bi-212 l208 (0-36) Po-212 (0-64) 

Th-234 Pa-234m 
U-230 Th-226 Ra-222 Rn-218 Po-214 
U-232 Th-228 Ra-224 Rn-220 Po-216 Pb-212 Bi-212 Tl-208 (0-36) 

 Po-212 (0-64) 
U-235 Th-231 
U-238 Th-234 Pa-234m 

5nat-U 234-Th 234m-Pa 234-U 230-Th 226-Ra 222-Rn 218-Po 214-Pb 
 Bi-214 Po-214 Pb-210 Bi-210 Po-210 

Np-237 Pa-233 
Am-242m Am-242 

Am-243 Np-239 

    

  6UF  2F2UO  2)3NO(2UO  
 

  3UO  4UF  4UCl  
 

   

   .         

--- --  

  ----- 
--- --                 .  

    "             

  GSR  
A   

  

 

  232-Th238-U. 
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         .             
--- --  

               
- ---- -            ( 

---   --  
               " "  GSR   

 . 

-----   

 A A 
 

  
  

        0.1 0.02   ×    ×  
            

 0.2   × -   × -   ×  

          
     0.00   × -   × -   ×  

 

--- --       1A  2A                --- --    
                                       

                       (                1A  2A    
                .                       
                                         

  . 

--- -- -----   
  

 
 

f(i) i  

X(i) A  A

i 

mX A A . 

--- --  
   

-  -- --   -- ---  
   

X(i)

f(i)
 

1
 = 

i

m
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--- -   

--- -- LSA( 

--- -- -  

--- -- -    

 LSA-I 

) (     
 

) (        
 

) (   A     

---- - 

) (                   
  -----  -- ---

----- 

 LSA-II 

) ( 0.8  

) (      

A 4-10 A 5-10  

 LSA- III -  : 

) (       
 

) (  A 3-10 × 2 . 

---- -- --- ---  

--- -- SCO ( 

SCO  

 SCO-I : 

) (   
    (  

   4.0  

) (    
    (   ×      

    ×    

) ( 
          (  ×     

  ×     
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SCO- I  
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      (    

      

 (    
      (   ×      

   ×    

 ( 
          (  ×     

  ×    

 SCO-III :    ADR : 

 (          
----  

  (       

 (   -- -- 

 (  
      ×             

  ×   

--- --  

--- -- -                       .       

 . 

--- -- - 
- -- --- - -- ---  

          -- ----   
--- ---  

   --- ---  -- -- - -   
 

   -- ----   -- -- -- 
          

ISO 9978:1992    -    -    
  

--- -- -  --- ---   - - - --- . 
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--- -- -  

--- -- -  
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) (    
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--- -- -   -- ----  - -- ---  ---- --    
-- - --- 

--- --   

                               
    --- --                     (    (           
  --  CV33   -                            

---            

 -  %   -  
%  -    

-     
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 -  %  
-  0.00%  N/U

  

     %  
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 ( - % -  

 (  -- CV33 - 

 2.0         
-- CV33 - 

    
-- CV33  - 

  -- CV33 ----- - ----. 
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 -- -- -- 

           

 ---- -- 

 0.1   
----- -. 
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A : 

 
1 

(j)A

C(j)
  + 

(i)A

B(i)
  

2

j

1

i

- 256 -

Copyright © United Nations, 2022. All rights reserved



 

- 257 - 

 B(i) i  

(i) 1A A  i 
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