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•¬­¡Ÿ®¤©¤¥¦§Ÿ¡ ¦­¨Ÿ¡ £Ÿ©¬Ÿ¬á­â ã‰•äŸ¡« ¢­¬ŸžŸ¡ £Ÿ¨Ÿâ©Ÿ•Ÿ¡¤¥¨

’«¬ŸžŸ¡ å­žŸáŸ•
¬­®¡«žŸžŸ¡ ª«¬¤¥¦§¤¥¡¡­•« æ¤ž¬¤• ’.ˆ.ç«•¤¥¨§Ÿ¡

ˆŸè¬¤¡ŸžŸ¡ é¡ææ«¨Ÿ®¤©¡­•
¬­®¡«žŸžŸ¡ ª«¬¤¥¦§¤¥¡¡­•« æ¤ž¬¤• ’.€.›Ÿ Ÿ§Ÿ¡
ê«¨«ŸžŸ¡ ª«¬¤¥¦§¤¥¡¡­•« æ¤ž¬¤• €.’.ëŸìŸ¬•§Ÿ¡

•íŸîŸ¬Ÿ• žŸï¨Ÿž­•¢¤¥¦§¤¥¡ð "€Ÿ§îé¡Ÿ®Ÿª«¯ «¡©¬«¬¤¥¬ " ç›ñ

ˆŸè¬¢Ÿ¡¤¥¦§¤¥¡é žŸ§Ÿ¡Ÿâ¤¥ ã 2012¦áŸžŸ¡« ¡¤§­¨ ­•« 30-«¡, òŸ¨é 1430-«¡

‰•äŸ¡« ¢­¬ŸžŸ¡ £Ÿ¨Ÿâ©Ÿ•Ÿ¡¤¥¨ ª¤•¯¤å €€ ›Š€-« ‰•ž•Ÿª«¬¤¥¦§Ÿ¡ 005
¨Ÿ©¡Ÿª«¬ŸžŸ¡ ®¤•£•æ¤¥¨, £­¬ä§Ÿâ £Ÿ©±­§¤á0025,ê.‰•äŸ¡, •â­ê •Ÿ¡¤¥ž§Ÿ¡
1:

•¬­¡Ÿ®¤©¤¥¦§Ÿ¡é žŸ•­â« ã ¯Ÿ¡¤¦Ÿ¡Ÿâ ‰ˆ€ ª•ŸæŸ•Ÿ¡¤¥¨:
ƒ­å¨Ÿª«•¡ ŸíŸêáŸ¯ ãð2012£¤ž¬­¨ ­•« 30-«¡:

•Ÿ©¡Ÿª«¬ŸžŸ¡ ®¤•£•æ« ª«¬ŸžŸ¡ êŸ•¬¤¥åŸ•,
­•ž•Ÿ Ÿ¡-£Ÿ¡ê. ª«¬. ¦­ž¡., æ¤±­¡¬ •.•.’•«ª¤•§Ÿ¡

ÄÏóÒ ÌÍÎÎÏÐÑÒÓÍÍ ×ÑôÏÐõÌÏÔÒ ô³ÐÏôÒÔÎÖÕóÁÕÎ×ÌÒÐÎÑôÏÔÔÕó¶ÔÍôÏÐÎÍÑÏÑÏ

½Ò×ØÔöÙÐ×ÖÕôÕÌÍÑÏÜÝ:
ÌÕÖÑÕÐ ÑÏÛÔÍØÏÎÖÍÛÔÒ×Ö,ÚÐÕ÷ÏÎÎÕÐ Á.µ.µÍÐ×óàÔ

Â÷ÍÓÍÒÜÝÔöÏ ÕÚÚÕÔÏÔÑö:
ÌÕÖÑÕÐ ÑÏÛÔÍØÏÎÖÍÛÔÒ×Ö Á.Á.·ÒøÒàÔ

ÌÕÖÑÕÐ ÛÍóÍØÏÎÖÍÛÔÒ×Ö,ÚÐÕ÷ÏÎÎÕÐ ».Á.ÇÒØÒÑÐàÔ

¿ÏÌ×ùÒà ÕÐßÒÔÍúÒÓÍà: Ë»Â "»ÐóôÕÌÚÐÕÏÖÑ"

ËÒùÍÑÒÌÍÎÎÏÐÑÒÓÍÍ ÎÕÎÑÕÍÑÎà 30 ÔÕàøÐà2012 ßÕÌÒ ô1430ØÒÎÕô ÔÒ úÒÎÏÌÒÔÍÍ
ÎÚÏÓÍÒÜÍúÍÐÕôÒÔÔÕßÕÎÕôÏÑÒ ½Ò×ÖÍ ÕËÏóÜÏ 005BAK ²» ÌÏÙÎÑô×ûùÏó ¿ ³Á¶.

»ÌÐÏÎ: 0025,³ÐÏôÒÔ,×Ü.»ÜÏÖÒ¼ÒÔ×ÖàÔÒ1.

ÌÍÎÎÏÐÑÒÓÍÏÙ óÕõÔÕÖÕóÍÑÝÎøÍøÍÜÍÕÑÏÖÏ ³Á¶,
»ôÑÕÐÏ÷ÏÐÒÑÐÒúÕÎÜÒÔ30 ÕÖÑàøÐà2012 r.

¶ØÏÔöÙ ÎÏÖÐÏÑÒÐÝ́ÚÏÓÍÒÜÍúÍÐÕôÒÔÔÕßÕ ÎÕôÏÑ
ÖÒÔÌ. ßÏÕÜ.-óÍÔ.ÔÒ×Ö, ÌÕÓÏÔÑ M.A.ÁÐÍßÕÐàÔ

29.
- 29
•–ë•„•…”† •‡“†•Ž•…Š‹Œ‚Š‹…

üŸ¨Ÿ¡ŸžŸž«± Ÿè®Ÿ•£é  Ÿ®á­â ã ãž¤â¤ª«ŸžŸ¡ £Ÿ¨ŸžŸ•ª­•«
æ­ª•ŸæŸ±¨Ÿ¡ ä  ¡ŸžŸ¡ í­©¤¥•©¡­•« Ÿ©¬«°Ÿ¡Ÿ Ÿ• ©¢Ÿí¨Ÿ¡ ®¡æ•« £­¬, ŸíŸî«¡
£­•¦«¡, î•Ÿ§«¡ í­©¤¥•©¡­•«, ¤•¤¡±«± ã žŸ®áŸ¯ ‰•ž•« á•Ÿ ¨Ÿ•æž¤¥¦§Ÿ¡ ª¤§¤¥¦§Ÿ¡
 Ÿ•­ž­±¤¥¦§¤¥¡é: ••æ­¡ £«¨Ÿ ¨­¡ê ŸžŸ¡Ÿ¬­© ­¡ê ©ž©á¤åî•Ÿ§«¡ °ª¡ŸòŸ¨«, ¤•é
æ•©ä¤•á¤¥¨ ã ŸíŸî«¡ £­•¦«¡, êŸå±•Ÿ£Ÿ¨ î•«  Ÿ±ŸžŸ§¤¥¦§Ÿ¨  •­•ýŸá¤• ••ä­âê«,
•þ•«žŸ§«, •©«Ÿ§« ­•ž•¡­•¤¥¨: ‰á•¤¢Ÿ§« ­•ž•¡­•¤¥¨ ¡žŸ¬á¤¥¨ ã î•« ¤•Ÿž« ž¬•¤¥ž
áŸ¬¦Ÿ•Ÿ±¤¥¨:

€Ÿ§¬¡« ã, ¤• êŸå±•Ÿ£Ÿ¨ î¤¥•é ¨¤â¤•Ÿž« á•Ÿ žŸï¨¤¥¨ ã £Ÿ¨Ÿè®Ÿ•£Ÿ§«¡
î•Ÿ§«¡ í­©¤¥•©¡­•« ¨«Ÿ§¡ 3%-é, é¡æ ¤•¤¥¨ ¡•Ÿ ¨­¯ ¨Ÿ©é ž¤¡©­•áŸ±áŸ¯ ã
••ž¬«žŸ§« ä •¡¬Ÿ•ž¬«æŸ§«  ä­íŸ©Ÿí¤¥§±¡­•¤¥¨: —•«  Ÿ±Ÿ•ýŸž ¢ŸžŸ©é
¡­•žŸ§¤¥¨© ïª¤¥¨ ­¡ Ÿá­â« êŸ¡ 40 ­•ž•¡­•¤¥¨: ‰•ž•Ÿª¡æ«  ¡Ÿžì¤¥¦§Ÿ¡ £«¡ª­•¤•æ
¨Ÿ©é ®¨¤¥¨ ã Ÿå¬¤¬áŸ¯ î¤¥•, ¤•é ì« £Ÿ¨Ÿ¢Ÿ¬Ÿ©®Ÿ¡¤¥¨ ¨«îŸïªŸ§«¡
©¬Ÿ¡æŸ•¬¡­•«¡: •í¤åîŸ¢Ÿ£¤¥¦§Ÿ¡ £Ÿ¨Ÿè®Ÿ•£Ÿ§«¡ žŸï¨Ÿž­•¢¤¥¦§Ÿ¡
¢Ÿè¬¤¡ŸžŸ¡ ¬á§Ÿâ¡­•¤á ­•ž•Ÿª¡æ« á•Ÿ £«áŸ¡æ¤¥¦§¤¥¡¡­•« è¤¥•î 80%-é žŸ¢áŸ¯
ã Ÿ¡¤•Ÿž ®¨­â¤¥ î•« £­¬:

„¡¬­©¤¥¦§Ÿ¡ ¬Ÿ• ­• °§¤¥å­•« Ÿ•Ÿª ïŸ•ªŸ±¤¥¨é,  ¡Ÿžì¤¥¦§Ÿ¡ ¦áŸêŸ¡Ÿž« ä

ž­¡±ŸåŸ§«¡ ¢Ÿ£Ÿ¡î¨¤¥¡ê¡­•« Ÿ°é, è•îŸžŸ ¨«îŸáŸ§•« Ÿå¬¤¬¨Ÿ¡ ¨­¯Ÿ±¤¥¨é
žŸ•ä¤•¤¥¨ ­¡  ¡Ÿ¢Ÿ£¢Ÿ¡ŸžŸ¡ £­¬Ÿï¤¬¤¥¦§¤¥¡¡­•é: …­•žŸ§¤¥¨© £Ÿ¬žŸ¢­© ¨­¯

žŸ•ä¤•¤¥¦§¤¥¡ ­¡ ¡­•žŸ§Ÿ±¡¤¥¨ î•« ¤•Ÿž« £Ÿ•±­•é, êŸ¡« ¤• ¢Ÿ£Ÿ¡îá¤å ¤•Ÿž«
 Ÿ±ŸžŸ§¤¥¦§Ÿ¡ æ­¢ê¤¥¨ î¤¥•é ÿ¤®¤¥¨ ã «•  ŸåŸæ•¤¥¦§¤¥¡é ä èŸ¬ Ÿ•Ÿª Ÿïæ¤¥¨ ã
¨Ÿ•æ¤¥ Ÿí¤åî¤¥¦§Ÿ¡ á•Ÿ, ¦¤å¡­â¤á Ÿ¡æŸí¡Ÿâ« £­¬äŸ¡ê¡­•: —•« ¤•Ÿž« á•Ÿ ãŸ¢­©
Ÿïæ¤¥¨ ­¡ ¬Ÿ• ­• ê«¨«ŸžŸ¡ Ÿå¬¤¬«ì¡­•:

€¤å«±, î•«± æ•Ÿ¡ê §¤¥•Ÿ±á¤¥¨ ­¡ � •ªŸ¡«ï¨¡­•« ž¤å¨«±, Ÿ¡±¡¤¥¨ ¡Ÿä
¨Ÿ•æžŸ¡± � •ªŸ¡«ï¨ð ŸíŸî  ­•­â¤á ¬Ÿ• ­• £«áŸ¡æ¤¥¦§¤¥¡¡­•, Ÿ§æ¦á¤¥¨ ä
òŸíŸ¡ªŸžŸ¡:

•§© ¢Ÿ¬°Ÿí¤á ãâ®«©¬ žŸ•ä¤•á¤¥¨ ­¡ ±Ÿ¡žŸ±Ÿ¯ ¬Ÿ•Ÿ¯ê« ®¨­â¤¥ î•«
¤•Ÿž« ä ¬Ÿ• ­• ê«¨«ŸžŸ¡ Ÿå¬¤¬«ì¡­•« æ•Ÿ á•Ÿ Ÿïæ­±¤¥¦§Ÿ¡
¤¥©¤¥¨¡Ÿ©«•¤¥¦§¤¥¡¡­•é:

•Ÿ•æŸ¯«¡ Ÿïæ­±¤¥¦§¤¥¡«± Ÿ¨­¡Ÿ£¤¥©Ÿâ« ¢Ÿè¬¢Ÿ¡áŸ¯ ®¨­â¤¥
î•Ÿ¨Ÿ¬ŸžŸ•Ÿ•¨Ÿ¡ Ÿå §¤¥•¡­•é £Ÿ¡æ«©Ÿ¡¤¥¨ ­¡ Ÿ•¬­ï§Ÿ¡ ©¬¤•ª­¬¡§Ÿ î•­•é:
…­•žŸ§¤¥¨© Ÿè®Ÿ•£¤¥¨ £Ÿ§¬¡« ã Ÿá­â« êŸ¡ 150 ¬­©Ÿž ¬Ÿ• ­• êŸå±•Ÿ£Ÿ¨ ä
£Ÿ¡êŸ§¡Ÿ±áŸ¯ ®¨­â¤¥ ä  ¤¥ò«ì î•­•: •Ÿ•æ¤¥ Ÿí¤åî¤¥¦§Ÿ¡ £Ÿ¨Ÿ• ¤•Ÿž§Ÿâ,
� ª¬ŸžŸ• î¤¥•é ¢­¬ê ã ¢Ÿ•¤¥¡Ÿž« ž§Ÿ¡ê« £Ÿ¨Ÿ• žŸ•ä¤• ¨«ž•¤®Ÿí¡¤¥•æ¡­•«,
ž­¡©Ÿ Ÿ¡ŸžŸ¡ Ÿž¬«á ¡§¤¥¦­•«, «¡ì¢­© ¡Ÿä  ¡ŸžŸ¡ � •ªŸ¡ŸžŸ¡ ¨«Ÿ±¤¥¦§¤¥¡¡­•«
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âŸ§¡ ©¢­ž¬•: €­¡± ¡•Ÿ¡ê ­¡ î•¤¥¨ â¤¥¯á­â¤á ýäŸá¤•¤¥¨ ¡•Ÿ £Ÿ¨é, £¤¬é,

¦ŸÿŸ¡±«ž¤¥¦§¤¥¡é ä þ«ï«¤â¤ª«ŸžŸ¡ £Ÿ¬ž¤¥¦§¤¥¡¡­•é:

•è®Ÿ•£¤¥¨ ®¨­â¤¥ î•« ¨Ÿ¬ŸžŸ•Ÿ•¨Ÿ¡ ­•ž•¤•æ âŸ§¡¬Ÿ•Ÿ¯áŸ¯ Ÿå §¤¥•¡­•

­¡ £Ÿ¡æ«©Ÿ¡¤¥¨ ¨Ÿž­•ä¤¥¦Ÿ§«¡ êŸå±•Ÿ£Ÿ¨ î•­•é: ƒŸžŸ§¡ æŸ•¤¥¨ ¨Ÿ•æžŸ§«¡

ª¤•¯¤¥¡­¤¥¦§Ÿ¡ ªâ¤ Ÿâ  ¡¤¥§¦é Ÿª•Ÿ•Ÿ§«¡ £Ÿ¨ŸžŸ•ª­•«, Ÿ•æ§¤¥¡Ÿ ­•¤¥¦§Ÿ¡,

¬•Ÿ¡©¢¤•¬«, ž¤¨¤¥¡Ÿâ ¬¡¬­©¤¥¦§Ÿ¡ ïŸ•ªŸ±¤¥¨é, ®¤è¤• ¨­ªŸ¢¤â«©¡­•«
ýäŸá¤•¤¥¨é, êŸåŸê¡­•« ä ŸáŸ¡¡­•« Ÿ°é  ­•­± ¨Ÿž­•ä¤¥¦Ÿ§«¡ î•­•«
®¤è¤•Ÿ¨Ÿ©è¬Ÿ  Ÿå¬¤¬¨Ÿ¡é Ÿ•æ§¤¥¡Ÿ ­•ŸžŸ¡, ª§¤¥åŸ¬¡¬­©ŸžŸ¡ ä ž¤¨¤¥¡Ÿâ-

ž­¡±ŸåŸ§«¡ £¤©êŸî•­•¤á:

†•Ÿ¡« †©âŸ¨ŸžŸ¡ €Ÿ¡•Ÿ¢­¬¤¥¦§¤¥¡¡ ¤¥¡« ¡Ÿä î•Ÿ§«¡ í­©¤¥•©¡­•«

©ŸžŸá¤¥¦§Ÿ¡ ä Ÿå¬¤¬¨Ÿ¡ £«¨¡Ÿ®¡æ«•¡­•: …žŸ¬á¤¥¨ ã ª­¬­•¤¥¨, â°­•¤¥¨, «¡ì¢­©
¡Ÿä ©¬¤•ª­¬¡§Ÿ î•­•¤¥¨ î•« ¢ŸèŸ•¡­•« èŸ•¤¥¡ŸžŸžŸ¡ ¡áŸï¤¥¨:

ƒ¬¤•ª­¬¡§Ÿ î•­•é žŸï¨¤¥¨ ­¡ †•Ÿ¡« î•Ÿ§«¡ ¢ŸèŸ•¡­•« ž­©«± Ÿá­â«¡ ä

� ª¬Ÿª¤•¯á¤¥¨ ­¡ ®¨­â¤¥ î•« ä ª§¤¥åŸ¬¡¬­©ŸžŸ¡ ¤í¤ª¨Ÿ¡ £Ÿ¨Ÿ•:

•–ë•„•…”† …ˆ•„•Žñ ‰• ë…“†
•è®Ÿ¬Ÿ¡ê« ¡¢Ÿ¬Ÿž¡ ã ¤¥©¤¥¨¡Ÿ©«•­â Œ­£•Ÿ¡ êŸåŸê« £§¤¥©«©¤¥ª̈¬¡á¤å

–­¨«•Ÿ¡Ÿ¦ è•îŸ¡« ©¬¤•ª­¬¡§Ÿ ä á­•ª­¬¡§Ÿ î•­•« ê«¨«ŸžŸ¡ žŸï¨é ä Ÿå¬¤¬¨Ÿ¡

 ¡¤¥§¦é ä ±¤¥§±¬Ÿâ æ•Ÿ¡± ®¨­â¤¥ ¡¢Ÿ¬Ÿž¤á � ª¬Ÿª¤•¯¨Ÿ¡ £¡Ÿ•Ÿá¤•¤¥¦§¤¥¡é:

’†„•Ž•… …Š‡Š‹‚Œñ

•íŸî«¡ Ÿ¡ªŸ¨ žŸ¬Ÿ•á­â ã Œ­£•Ÿ¡« £§¤¥©«©¤¥ª̈¬¡á¤å –­¨«•Ÿ¡Ÿ¦ è•îŸ¡«

©¬¤•ª­¬¡§Ÿ ä á­•ª­¬¡§Ÿ Ÿå §¤¥•¡­•« î•­•« ­•ž•Ÿ ¡Ÿ¢Ÿ£¢Ÿ¡ŸžŸ¡

á­•â¤¥¯¤¥¦§¤¥¡ (ªâ®Ÿá¤• «¤¡¡­•, ¯Ÿ¡• ¨­¬Ÿå¡­•) 2008-2009¦¦.

òŸ¨Ÿ¡ŸžŸ£Ÿ¬áŸ¯¤¥¨:

•íŸî«¡ Ÿ¡ªŸ¨ ©¬¤•ª­¬¡§Ÿ î•Ÿ§«¡ Ÿå §¤¥•¡­•¤¥¨ ¤•¤èá­â ã è•îŸžŸ

£¤åŸ¬Ÿ•Ÿ¯ê¡­•¤¥¨ � ª¬Ÿª¤•¯áŸ¯ ¢­©¬«±«æ¡­•« ¢Ÿ•¤¥¡Ÿž¤¥¦§¤¥¡é:

š¤¥§±ã ¬•á­â, ¤• ì¡Ÿ§Ÿ¯ ž«•Ÿíá¤å ¢­©¬«±«æ¡­•« ¨­¯ ¬­©ŸžŸ¡¤¥¡, æ•Ÿ¡ê
©¬¤•­•ž•§Ÿ î•­•¤¥¨ ì­¡ £Ÿ§¬¡Ÿ ­•á¤¥¨:

œŸîŸ•žá­â ã –­¨«•Ÿ¡Ÿ¦ è•îŸ¡¤¥¨ ®¨­â¤¥ î• � ª¬Ÿª¤•¯¨Ÿ¡ ¤â¤•¬«

 Ÿ•­âŸá¨Ÿ¡¡ ¤¥ååáŸ¯  ¡Ÿ¢Ÿ£¢Ÿ¡ŸžŸ¡ ¨«î¤±Ÿí¤¥¨¡­•:

•–ë•„•…”† Ž†‡•œ•Ž•… …–•…•
•¬­¡Ÿ®¤©¤¥¦§Ÿ¡ ¨­î ¨èŸžáŸ¯ æ•¤¥§¦¡­•é ä â¤¥¯áŸ¯ ®¡æ«•¡­•é žŸ•¤å ­¡

ŸíŸîŸ•žá­â ž¤¨¤¥¡Ÿâ-ž­¡±ŸåŸ§«¡ î• � ª¬Ÿª¤•¯¨Ÿ¡ ¡¨Ÿ¡Ÿ¬«¢ £Ÿ¨ŸžŸ•ª­•«

£¤¥©Ÿâ«, Ÿ¡á¬Ÿ¡ª ä ­•žŸ•Ÿ¬¡ èŸ£Ÿª¤•¯¨Ÿ¡ £Ÿ¨Ÿ• ŸíŸ¡±  ¡Ÿžì¤¥¦§Ÿ¡
Ÿí¤åî¤¥¦§Ÿ¡é á¡Ÿ© £Ÿ©±¡­â¤¥:

Š¥©¤¥¨¡Ÿ©«•¤¥¦§¤¥¡¡­•« ä £­¬Ÿï¤¬¤¥¦§¤¥¡¡­•« Ÿ•æ§¤¥¡ê¡­•é ï­ž¤¥±á­â ­¡
††€ •Ÿ•Ÿ¨«¡« †©âŸ¨ŸžŸ¡ £Ÿ¨Ÿâ©Ÿ•Ÿ¡« ä Œ­£•Ÿ¡« £Ÿ¨Ÿâ©Ÿ•Ÿ¡« ª«¬ŸžŸ¡

¬Ÿ•­žŸ¡ ¡©¬Ÿè•îŸ¡¡­•«¡ (2006-2010¦¦.), ‰•äŸ¡« ¢­¬ŸžŸ¡ £Ÿ¨Ÿâ©Ÿ•Ÿ¡«
ãž¤â¤ª«ŸžŸ¡ ê«¨«Ÿ§« Ÿ¨ «¤¡« ä ãž¤â¤ª«ŸžŸ¡ Ÿ¡á¬Ÿ¡ª¤¥¦§Ÿ¡ ž­¡¬•¤¡«
©­¨«¡Ÿ•¡­•«¡:

•¬­¡Ÿ®¤©¤¥¦§Ÿ¡ ¦­¨Ÿ§¤á ¬¢Ÿª•á­â ­¡ 7 ª«¬ŸžŸ¡ £¤æáŸ¯¡­•, ¤•¤¡± ±Ÿ¡žé

 ­•áŸ¯ ã ©­å¨Ÿª•¤¥¨:

•„‰…•ëŠƒŠ‹Œ‚•… ˜••••… Š‹
•¬­¡Ÿ®¤©¤¥¦§¤¥¡é  ŸåžŸ±Ÿ¯ ã ¡­•Ÿ¯¤¥¦§¤¥¡«±, 5 ªâ¤¥®¡­•«±,

­ï•ŸžŸ±¤¥¦§¤¥¡¡­•«±, 153Ÿ¡¤¥¡ ª•ŸžŸ¡¤¥¦§Ÿ¡ ±Ÿ¡ž«±, 97 ¡žŸ•¡­•«±, 46
Ÿå§¤¥©Ÿž¡­•«±, ¤•¤¡ê èŸ•Ÿæ•áŸ¯ ­¡ 126ãî« á•Ÿ:

•–ë•„•…”† €•••œŠ„ ›Š••…“•ŽŠ‹Œ‚Š‹…ñ

•¬­¡Ÿ®¤©¤¥¦§Ÿ¡ ŸíŸî«¡ ªâ®¤¥¨ ª•ŸžŸ¡ Ÿž¡Ÿ•ž¤¥¨  ­•á¤¥¨ ­¡
Ÿ¬­¡Ÿ®¤©¤¥¦§Ÿ¡ ¦­¨Ÿ§«¡ á­•Ÿ ­•¤å «•Ÿ¡ŸžŸ¡ ä Ÿ§â­•ž•¡­•« ¨Ÿ©¡Ÿª­¬¡­•«
¤¥©¤¥¨¡Ÿ©«•¤¥¦§¤¥¡¡­•« Ÿ•æ§¤¥¡ê¡­•« ê¡¡Ÿ•ž¤¥¨é ä á­•â¤¥¯¤¥¦§¤¥¡é:

•¬­¡Ÿ®¤©¤¥¦§Ÿ¡ ­•ž•¤•æ ªâ¤¥®é ¡á«•áŸ¯ ã ¤¥©¤¥¨¡Ÿ©«•á¤å ¬Ÿ•Ÿ¯ê«
Ÿè®Ÿ•£Ÿª•ŸžŸ¡ ¡žŸ•Ÿª•¤¥¦§Ÿ¡é, žâ«¨Ÿ§« ê¡¡Ÿ•ž¨Ÿ¡é, æ«¬Ÿž­¬­•«
æŸ©Ÿá¤•¤¥¦§Ÿ¡é, ¡¨¤¥èŸí¨Ÿ¡ ä ¤¥©¤¥¨¡Ÿ©«•¤¥¦§Ÿ¡ Ÿ¡Ÿâ«¬«ž ¤¥ á«°ŸžŸª•ŸžŸ¡
¨­¦¤æ¡­•«¡:

•å§¤¥©Ÿž 1-¤¥¨ ¬•áŸ¯ ã æ«¬ŸžŸ§Ÿ¡¡­•« £Ÿ¨Ÿ•¡­•é: Š¥©¤¥¨¡Ÿ©«•á¤å

¬Ÿ•Ÿ¯êé žŸï¨­â ã274.78 ž¨2,¤•¬­å  ¡Ÿžá¤¥¨ ã Ÿá­â« êŸ¡ 350£ŸïŸ• ¨Ÿ•æ:

•å§¤¥©Ÿž 1

“«¬ŸžŸ§Ÿ¡¡­•« 1 2 6 7
£Ÿ¨Ÿ•¡­•é

™Ÿ•æ
•¡áŸ¡¤¥¨é

›Ÿ•ª-ã-
œŸ©Ÿ¡Ÿ¡

•ŸáŸ©Ÿ¡
›Ÿ¡æ-ã-

…«ž¡Ÿ¨ Ž¤¡æ-ã œŸ£Ÿ¦Ÿ 
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„á§ŸâŸè®Ÿ¬Ÿ¡êé ¤¥¡« £Ÿ¬¤¥ž žŸ•ä¤•¤¥¦§¤¥¡, êŸ¡« ¤• ¬Ÿ•Ÿ¯Ÿè•îŸ¡«

ª§¤¥å­•« ©¬¤•ª­¬¡§Ÿ ®¨­â¤¥ î•« ê«¨«ŸžŸ¡  ŸåŸæ•¤¥¦§Ÿ¡, «¡ì¢­© ¡Ÿä  ¡Ÿž«ì¡­•«

Ÿí¤åî¤¥¦§Ÿ¡ á•Ÿ ¡•Ÿ¡± Ÿïæ­±¤¥¦§¤¥¡¡­•« ¨Ÿ©«¡ æ­íä© ìžŸ¡ °èª•«¬ ¤¥ ¨Ÿ¡•Ÿ¨Ÿ©¡

¬á§Ÿâ¡­•: ƒ¬¤•ª­¬¡§Ÿ î•­•« ìŸÿ¤¥¨¡­•é ±¤¥§±­¡ ¬á­â, ¤• æ•Ÿ¡ê ï¤¥•ž ­¡

¨«ž•¤ž­¡©Ÿ Ÿ¡ŸžŸ¡ ä þ«ï«žŸžŸ¡ Ÿå¬¤¬¤¥¨«±, «©ž æ•Ÿ¡± ê«¨«ŸžŸ¡ Ÿå¬¤¬¤¥¨é

žŸ•¤å ã ª­•ŸïŸ¡±­â ¨Ÿž­•ä¤¥¦Ÿ§«¡ î•­•«¡é, ¤•¤¡±  ¡¤•¤è ­¡ Ÿå¬¤¬áŸ¯¤¥¦§Ÿ¡

á­•¤£«è§Ÿâ ­•­ê ¬­©Ÿž¡­•é:
1, 2,3, 4 ä 7 žŸ§Ÿ¡¡­•¤¥¨ ¡¨¤¥è¡­•é á­•±•­â ­¡ Ÿå §¤¥•¡­•«±, «©ž 5 ä 6

žŸ§Ÿ¡¡­•¤¥¨  ŸáŸžŸ¡«¡ ®¤•é î•£¤•¡­•«±: � Ÿÿ¤¥¨¡­•« Ÿ•æ§¤¥¡ê¡­•é £Ÿ¨­¨Ÿ¬á­â
­¡ ®¨­â¤¥ î•« €•Ž-« (€Ÿ¨Ÿè®Ÿ•£Ÿ§«¡ Ÿí¤åîŸ¢Ÿ£ŸžŸ¡ žŸï¨Ÿž­•¢¤¥¦§¤¥¡

/WHO/) ä –•ˆ’-« (–•îŸžŸ ¨«îŸáŸ§•« ¢Ÿ£¢Ÿ¡¤¥¦§Ÿ¡ ª•Ÿ©­¡§Ÿž JETA/),«¡ì¢­©
¡Ÿä «•Ÿ¡ŸžŸ¡ ©¬Ÿ¡æŸ•¬¡­•« £­¬:

†¤¡¡­•« ž¤¡±­¡¬•Ÿ±«Ÿ¡­•é ¤•¤èá­â ­¡ «¡æ¤¥ž¬«á ¢âŸï¨Ÿ§«¡ Ÿ¬¤¨ŸžŸ¡

â¤¥©ŸìŸÿ¨Ÿ¡ ¨­¦¤æ¤á ICP-AES©Ÿ•ê« (œ¤ «¡-•§á¤¡ 138¤¥â¬•Ÿ, ‘•Ÿ¡©«Ÿ) ¨«î¤±¤á:

ƒ¡æ«ž« ¤•¤è¤¥¨é «•ŸžŸ¡Ÿ±á­â ã ª•Ÿþ«¬­ ®±¤¥¨ Ÿ¬¤¨ŸŸ ©¤• ±«Ÿ¡

©¢­ž¬•¤¨­¬•« (»» 680, � Ÿ¢¤¡«Ÿ) ¨«î¤±¤á: Hg-« ¢Ÿ•¤¥¡Ÿž¤¥¦§¤¥¡é ¨­• ž¤å¨«±
¤¥©¤¥¨¡Ÿ©«•áŸ¯ î•­•« ¡¨¤¥è¡­•¤¥¨ ­å­â ãðæ«¬Ÿ•žáŸ¯ ©¬Ÿ¡æŸ•¬¡­•« ƒŒŽ-«±
±Ÿ¯•:

ˆ­©¬«±«æ¡­•é ¤¥©¤¥¨¡Ÿ©«•á­â ­¡ ªŸïŸ§«¡ ê•¤¨Ÿ¬¤ª•Ÿþ«Ÿ§« ä ¨Ÿ©©

©¢­ž¬•Ÿ¨­¬•«ž ¨­¦¤æ¤á (GS/MS) (2200 saturn, Varian, USA) ä £­å¤¥žŸ§«¡

ê•¤¨Ÿ¬¤ª•Ÿþ«Ÿ§« ¨­¦¤æ¤á (Š‹• ¬­©Ÿ¡­â« ¨Ÿ•ï« æ­¬­ž¬¤•)(Agilent 1200,USA):

•íŸ¡ý«¡ ±¤¥±Ÿ¡«è¡­•« ¤•¤è¨Ÿ¡ £Ÿ¨Ÿ• ž«•Ÿíá­â ­¡ ¬«¬•¨Ÿ¡,  ¤±«

þ¤¬¤ìŸÿŸžŸ¡, ¬¤¥• «æ«ìŸÿŸžŸ¡, ©¢­ž¬•Ÿþ¤¬¤ìŸÿŸžŸ¡, ¢å¬¤•ŸìŸÿŸžŸ¡

(¡­þ­â¤¨­¬•«ž) ¨­¦¤æ¡­•é: …¨¤¥èŸí¤¥¨¡­•é, ¡¨¤¥è¡­•« ž¤¡©­•áŸ±¤¥¨é ä

ìŸÿ¤¥¨¡­•é «•ŸžŸ¡Ÿá­â ­¡ £Ÿ¨ŸýŸ§¡ î•« ¨¤¡«¦¤•«¡ª« é¡æ¤¥¡áŸ¯ ©¬Ÿ¡æŸ•¬

¨­¦¤æ¡­•«:
…¨¤¥è¡­•é  ¤â¤• æ«¬Ÿž­¬­•«± á­•±á­â ­¡ 84 Ÿ¡ªŸ¨, � ª¬Ÿª¤•¯­â¤á ¨­•

ž¤å¨«± ŸíŸîŸ•žáŸ¯ " è•îŸ¡Ÿ§«¡-©­ï¤¡Ÿ§«¡" ¨­¦¤æé:

•«°ŸžŸª•ŸžŸ¡ á­•â¤¥¯¤¥¦§¤¥¡é «•ŸžŸ¡Ÿ±á­â ã £Ÿ¨ŸžŸ•ªìŸ§«¡ mini tab

¯•Ÿª•¤á:
…¨¤¥èŸí¤¥¨é žŸ¬Ÿ•á­â ã ¨­• ž¤å¨«± ¨èŸžáŸ¯ "è•îŸ¡Ÿ§«¡" ©žï ¤¥¡ê¤áð

èŸ Ÿ¦áŸ ¬Ÿ• ­• � •­•«¡ (Ÿå.2):

•å§¤¥©Ÿž 2
1-12èŸ Ÿ¦áŸ é¡¦Ÿ±ê¤¥¨ æ«¬Ÿž­¬­•«± ¡¨¤¥èŸí¤¥¨¡­•« á­•±¨Ÿ¡ ©®­¨Ÿ¡

–Ÿ Ÿ¦áŸ “«¬Ÿž­¬« £Ÿ¨Ÿ•é

� •­•

–Ÿ Ÿ¦ I

Ž«•Ÿž« 2
‰•ž¤¥èŸ ¦« 3
‰•­êèŸ ¦« 4

� ¤•­êèŸ ¦« 5
€«¡ªèŸ ¦« 6

Š¥• Ÿ¦ 7
–Ÿ Ÿ¦áŸ 1- 2- 3- 4- 5- 5 I 8- 9- 10- 11- 12-
£Ÿ¨Ÿ•é «¡ •æ •æ •æ •æ •æ •æ •æ •æ •æ •æ •æ

’•Š‹ë 3. çŠ‡ � …•Ž•… ••ƒ ‰• „•‚••…‰‡† •‰‡•Š‹˜Š‹•

Š¥©¤¥¨¡Ÿ©«•á­â ã ¡èáŸ¯ æ«¬Ÿž­¬­•¤¥¨ Ÿå §¤¥•¡­•« î•­•¤¥¨ ªâ®Ÿá¤•

žŸ¬«¤¡¡­•« (Ca?+,Mg?+,Na+,K+)¢Ÿ•¤¥¡Ÿž¤¥¦§¤¥¡é: •«î«¡Ÿ±áŸ¯ ¬á§Ÿâ¡­•é  ­•á¤¥¨
­¡ Ÿå. 3-¤¥¨:

•å§¤¥©Ÿž 3
Ca2+,Mg2+, Na+,Ö+žŸ¬«¤¡¡­•« ¢Ÿ•¤¥¡Ÿž¤¥¦§¤¥¡é æ«¬Ÿž­¬­•«± á­•±áŸ¯ î•­•¤¥¨:

ŽŸ§Ÿ¡¡­•« N ´Ò 2+,¨ª/â Mg 2+,¨ª/â Na , ¨ª/â Ö+,¨ª/â

43 20 15 1.2
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²b, Hg, Cd-« ž¤¡±­¡¬•Ÿ±«Ÿ¡­•«
£Ÿ•Ÿ ­•ŸžŸ¡ è­å¤¥¨¡­•é (%-¡­•¤á):
ŽŸ§Ÿ¡ Pb

•«î«¡é, ¨žª/â

56.06+3.51

2 69.15+4.30

54.61+3.62

81.04+6.21

51.50+3.40

72.6246.12

83.0946.00

€Ÿ•.è­å., %

6.25

6.07

6.59

7.65

6.60

8.27

7.22

¨«î«¡Ÿ±áŸ¯

Hg
•«î«¡é, ¨žª/â

0.48<0.5-«± ¢ŸžŸ©

0.19<0.5-«± ¢ŸžŸ©

0.16<0.5- «±¢ŸžŸ©

0.18<0.5-«±¢ŸžŸ©

0.08<0.5- «± ¢ŸžŸ©

0.03<0.5-«± ¢ŸžŸ©

0.21<0.5-«± ¢ŸžŸ©

Ÿ•ò­ê¡­•é

•«î«¡é, ¨žª/â

6.68+0.81

5.03+0.63

6.74+0.60

4.12+0.42

4.68+0.31

8.9340.52

8.38+0.71

•å§¤¥©Ÿž 7
(¨ª/â) ä æ•Ÿ¡±

€Ÿ•.è­å., %

11.96

11.94

8.90

9.70

6.42

5.60

8.35

V, ô,C©-«ž¤¡±­¡¬•Ÿ±«Ÿ¡­•«
è­å¤¥¨¡­•é (%-¡­•¤á):

ŽŸ§Ÿ
¡ •«î«¡é,

¨žª/â

1 2.50+0.35

2 2.90+0.40

3 2.70+0.50

4 3.50+0.40

V

€Ÿ•Ÿ 
è­å¤¥¨é,
%

14

13.79

18.52

11.43

¨«î«¡Ÿ±áŸ¯

¿
•«î«¡é,
¨žª/â

123.48+18.00

147.06+17.00

771.16+3.89

1000.31+55.0

Ÿ•ò­ê¡­•é (¨ª/â)

€Ÿ•Ÿ 
è­å¤¥¨é,
%

14.58

11.56

3.89

5.49

ä æ•Ÿ¡±

´Í

•«î«¡é,
¨žª/â

8.80+0.80

10.00+1.04

6.80+1.06

15.60+2.10

•å§¤¥©Ÿž 9
£Ÿ•Ÿ ­•ŸžŸ¡

€Ÿ•Ÿ 

è­å¤¥¨é,
%

9.09

10.4

15.59

13.46

5 1.40+0.18 12.86 366.31+28.00 7.64 13.00+1.10 8.46

Al, Ni, €¤-« ž¤¡±­¡¬•Ÿ±«Ÿ¡­•«
£Ÿ•Ÿ ­•ŸžŸ¡ è­å¤¥¨¡­•é (%-¡­•¤á):

ŽŸ§Ÿ¡ Al

•«î«¡é, €Ÿ•Ÿ 

¨žª/â è­å¤¥¨é,

205.19+16.00

2 119.54+18.00

3 165.31+17.20

174.65+16.00

210.03+18.00

142.78+22.00

312.16+23.00

7.79

15.05

10.28

9.16

8.57

15.4

17.4

¨«î«¡Ÿ±áŸ¯

Ni

•«î«¡é,
% ¨žª/â

16.60+2.00

7.20+0.60

2.80+0.40

20.40+2.20

3.40+0.30

5.60+0.60

9.6040.70

Ÿ•ò­ê¡­•é

€Ÿ•Ÿ 
è­å¤¥¨é,
%

12.05

8.33

14.28

10.78

8.82

10.71

7.29

(¨ª/â)

•«î«¡é,

¨žª/â

3.90+0.71

2.30+0.30

2.60+0.42

3.70+0.20

2.10+0.32

2.20+0.20

4.52+0.61

•å§¤¥©Ÿž 8
ä æ•Ÿ¡±

€¤
€Ÿ•Ÿ 
è­å¤¥¨é, %

17.95

13.04

16.15

5.4

14.28

9.09

13.49

6 2.65+0.25 9.43 599.17+46.00

7 2.10+0.30 14.28 482.19+16.00

Š¥©¤¥¨¡Ÿ©«•áŸ¯ ¬Ÿ•Ÿ¯ê¤¥¨ � ª¬Ÿª¤•¯á¤å
¨ŸâŸ¦«¤¡é, êâ¤•¤þ­¡¤ê©é, £­¢¬Ÿêâ¤•é, ¬¤ê©Ÿþ­¡é,
¨Ÿ©¡Ÿá¤•Ÿ¢­© «¨«æ¤êâ¤¢«æé: †©ž
¦¤¥¡Ÿê«¨«žŸ¬¡­•¡ ­¡ êâ¤•æŸ¡é, æ«­âæ•«¡é,
£­¢¬Ÿêâ¤•ã¢¤ � ê©«æé ä, £Ÿ¬žŸ¢­©,  ­¡¤¨«âé:
£¤åŸ¬Ÿ•Ÿ¯ê¡­•¤¥¨ ž«•Ÿíá¤å ¢­©¬«±«æ¡­•«
¤¥©¤¥¨¡Ÿ©«•¤¥¦§¤¥¡é žŸ¬Ÿ•á­â ã ªŸïŸ§«¡
©¢­ž¬•Ÿ©ž¤¢«Ÿ§« ¨­¦¤æ¡­•¤á:

€­¬Ÿï¤¬¤¥¦§¤¥¡¡­•é ±¤¥§±¬á­±«¡, ¤• ®¨­â¤¥ î•« ©¬¤•ª­¬¡§Ÿ Ÿå §¤¥•¡­•¤¥¨
¤•äã ¢­©¬«±«æ žŸ¨ «¡©­ž¬«±«æ ì« £Ÿ§¬¡Ÿ ­•á­â: ƒŸ ¡èŸ¡Ÿž¤¥¨ ã, ¤• î•ŸžâŸ¡¨Ÿ¡
Ÿ•æ§¤¥¡ê¤¥¨ Ÿ§© ¦¤¥¡Ÿê«¨«žŸ¬¡­•é žâŸ¡á¤¥¨ ­¡ Ÿ¨ ¤åî¤á«¡  ¤¥©ŸžŸ¡¤¥¦§Ÿ¡
ž¤å¨«± £¤å« ¨Ÿž­•­©«± ä ì­¡ £Ÿ©¡¤¥¨ ©¬¤•ª­¬¡§Ÿ î•­•«¡: •§© ±¤¥±Ÿ¡«è¡­•¤á
¬Ÿ•Ÿ¯Ÿè•îŸ¡« ª§¤¥å­•« ®¨­â¤¥ î¤¥•é £Ÿ¨Ÿ¢Ÿ¬Ÿ©®Ÿ¡¤¥¨ ã ¨«îŸïªŸ§«¡ ä
«•Ÿ¡ŸžŸ¡ ©¬Ÿ¡æŸ•¬¡­•«¡:

7.68 3.20+0.60 18.75

3.32 12.20+0.80 6.56

£«¨¡ŸžŸ¡ ¢­©¬«±«æ¡­•¡ ­¡
¨­¦ � ê©êâ¤•é,ã¡æ•«¡é, ““„-¡, ä

¨«îŸ¬Ÿ©¢Ÿ¡ («¡©­ž¬«±«æ)
â«¡æŸ¡é, Ÿâæ•«¡é, žŸ• Ÿ¨Ÿ¬é,

„Ÿ•Ÿ¯Ÿè•îŸ¡« ¨èŸž¤á«
ä «¡©­ž¬«±«æ¡­•«

ê•¤¨Ÿ¬¤ª•Ÿþ«Ÿ§« ä ¨Ÿ©©-
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THE HIGHESTPEAK FORMULATION OF GC/MSREPORTIN SELECTED STATIONS

M.counts
391

100-|
•¡«¤¡

ƒŒŽ, ¨ª/â 1,5
CI
600

SO42

400
½´Âú
500

NOz
0,1

•å§¤¥©Ÿž 11

NO3-

45

•å§¤¥©Ÿž 12

•€Ž (1993) ¤¥«•Ÿ¡ŸžŸ¡ ŸïªŸ§«¡ ©¬Ÿ¡æŸ•¬ (2009)¬Ÿ• ­• ¬Ÿ••­•« ¦¤¥§âŸ¬•­â«
ž¤¡±­¡¬•Ÿ±«Ÿ¡­•é:

50 ÕÔ

362
52

77
335

41

101
128

152 168182 208 228 264 285 306
0 40 70 100 130 160__ 190 220 280 310 370 400

min

…žŸ• 1. 2-(4-§¤æ¤-þ­¡«â)-6,7,9-¬­¬•Ÿ£«æ•¤-¢«•Ÿï¤â¤ ê¤¥«¡Ÿï¤â«¡-9-¤â
¨«Ÿ±¤¥¦§Ÿ¡ ê•¤¨Ÿ¬¤ª•Ÿ¨¨Ÿ¡:

’ŸïŸ§«¡ ê•¤¨Ÿ¬¤ª•Ÿþ«Ÿ§« ä ¨Ÿ©©-©¢­ž¬•Ÿ©ž¤¢«Ÿ§« ¬á§Ÿâ¡­•«
á­•â¤¥¯¤¥¦§¤¥¡«± ­•ä¤¥¨ ã, ¤• ©¬¤•­•ž•§Ÿ î•­•¤¥¨ £Ÿ§¬¡Ÿ ­•á­â ã ¨«Ÿ§¡ 2-(4-§¤æ¤-
þ­¡«â)-5, 6,7,--­¬•Ÿ£«æ•¤-¢«•Ÿï¤â¤- ê¤¥«¡Ÿï¤â«¡-9-¤â ¨«Ÿ±¤¥¦§¤¥¡é, ¤•é ì«
£Ÿ¡æ«©Ÿ¡¤¥¨ ¢­©¬«±«æ¡­•« ¨¡Ÿ±¤•æ žŸ¨ ÿ¤®Ÿž­•¢¤¥¨¡­•« ¨­¬Ÿ ¤â«¬:

’•Š‹ë 4.•‡“‚Š‹…”…‰‡† ”……•‡ŽŠ‹•

•¨ÿ¤ÿ­â¤á  ¤â¤• žŸ§Ÿ¡¡­•«± ©¬Ÿ±áŸ¯ Ÿ•æ§¤¥¡ê¡­•é ¬­©¡¤¥¨ ­¡ê, ¤•
žŸ¬«¤¡¡­•«, Ÿ¡«¤¡¡­•« ä Ÿ§â ìŸÿ¤•¤è«ì¡­•« Ÿ¨­¡Ÿ Ÿ•ý• ä Ÿ¨­¡Ÿ±Ÿ¯•
ž­¡±­¡¬•Ÿ±«Ÿ¡­•é ª•Ÿ¡±á­â ­¡ 2 ä6 žŸ§Ÿ¡¡­•¤¥¨: •§© Ÿ•ò­ê¡­•é ì­¡ ª­•ŸïŸ¡±¤¥¨
•í¤åîŸ¢Ÿ£¤¥¦§Ÿ¡ €Ÿ¨Ÿè®Ÿ•£Ÿ§«¡ ŽŸï¨Ÿž­•¢¤¥¦§Ÿ¡ (•€Ž) ä «•Ÿ¡ŸžŸ¡
©¬Ÿ¡æŸ•¬¡•« ¨ŸžŸ•æŸž¡­•« ¦¤¥§âŸ¬•­â« Ÿ•ò­ê¡­•é (¬­ �© Ÿå§¤¥©Ÿž 10-12):
•§©¢«©¤á, ¬Ÿ•Ÿ¯ê« ©¬¤•ª­¬¡§Ÿ î•­•é žŸ•­â« ã � ª¬Ÿª¤•¯­â ïŸ¡ŸïŸ¡
¡¢Ÿ¬Ÿž¡­•« £Ÿ¨Ÿ•, ¡Ÿä ®¨­â¤¥ ¡¢Ÿ¬Ÿž¤á:

•å§¤¥©Ÿž 10

ŽŸ¬«¤¡ ´Ò Mg Na Ö Fe2 Mnz

ƒŒŽ, ¨ª/â 150 200 0,5

„Ÿ•• Al €¤ Cu Ni Pb Hg Cd As Ag Cr
•€Ž, ƒŒŽ, ¨ª/â 0.2 3.0 2.0 0.5 0.02 10 1 3 10 10050

†•Ÿ¡« ŸïªŸ§«¡ ©¬Ÿ¡æŸ•¬« 0.2 15 1.00.1 1.0 1.0 50 1 5 50 50
ƒŒŽ, ¨ª/â

€­¬Ÿï¤¬áŸ¯ Ÿå §¤¥•¡­•« î•­•¤¥¨ ©¡æ«ž«, Ÿ•©­¡« ä Ÿ•¯Ÿ¦«
¢Ÿ•¤¥¡Ÿž¤¥¦§¤¥¡é ¨«îŸïªŸ§«¡ ä «•Ÿ¡ŸžŸ¡ ©¬Ÿ¡æŸ•¬¡­•« ©Ÿ£¨Ÿ¡¤¥¨ ­¡, «©ž
žŸæ¨«¤¥¨«, žŸ¢Ÿ•« ä ê•¤¨« ž¤¡±­¡¬•Ÿ±«Ÿ¡­•é §¤¦ žŸ§Ÿ¡¡­•¤¥¨ ãâ Ÿ•ý• ­¡
¨«îŸïªŸ§«¡ ¦¤¥§âŸ¬•áŸ¯ Ÿ•ò­ê¡­•«±: ŽŸ¢Ÿ•« ž¤¡±­¡¬•Ÿ±«Ÿ¡ 1,3 ä 5
žŸ§Ÿ¡¡­•¤¥¨ ê«ì ª­•ŸïŸ¡±¤¥¨ ã «•Ÿ¡ŸžŸ¡ ©¬Ÿ¡æŸ•¬é: †©ž žŸæ¨«¤¥¨«
ž¤¡±­¡¬•Ÿ±«Ÿ¡ 2, 4 ä 5 žŸ§Ÿ¡¡­•¤¥¨ ±Ÿ¯• ã «•Ÿ¡ŸžŸ¡ ©¬Ÿ¡æŸ•¬¡­•«±:
€­¬Ÿï¤¬¤¥¦§¤¥¡¡­•« Ÿ•æ§¤¥¡ê¡­•é ±¤¥§± ­¡ ¬Ÿâ«©, ¤• Ÿâ§¤¥¨«¡«¤¥¨«
ž¤¡±­¡¬•Ÿ±«Ÿ¡ 1 ä 5 žŸ§¡¡­•¤¥¨ ê«ì  Ÿ•ý• ã «•Ÿ¡ŸžŸ¡ ŸïªŸ§«¡ ©¬Ÿ¡æŸ•¬«±, «©ž
 ¤•« ž¤¡±­¡¬•Ÿ±«Ÿ¡ 2 ä 4 žŸ§Ÿ¡¡­•¤¥¨  ŸáŸžŸ¡  Ÿ•ý• ã «•Ÿ¡ŸžŸ¡ ©¬Ÿ¡æŸ•¬«±
ä ª­•ŸïŸ¡±¤¥¨ ã ¨«îŸïªŸ§«¡ ©¬Ÿ¡æŸ•¬é ž•ž¡Ÿž« Ÿ¡ªŸ¨: 4-•æ žŸ§Ÿ¡«
è•îŸžŸ§ê¤¥¨ £¤å­•é èŸ¬ ­¡ � ª¬Ÿª¤•¯á¤¥¨ ª§¤¥åŸ¬¡¬­©ŸžŸ¡ ¡¢Ÿ¬Ÿž¡­•¤á ä
Ÿ§©¬­å ê•¤¨«,  ¤•« ä Ÿâ§¤¥¨«¡«¤¥¨« ž¤¡±­¡¬•Ÿ±«Ÿ¡­•é ŸíŸá­â  Ÿ•ý• ­¡, êŸ¡ ¨§¤¥©

¨­¬Ÿå¡­•«¡é, ¤•é £­¬äŸ¡ê ã ¢Ÿ•Ÿ•¬Ÿ±¨Ÿ¡ £Ÿ¨Ÿ• � ª¬Ÿª¤•¯á¤å ¡§¤¥¦­•«: ”Ÿ¡«
¤• Ÿ§©¬­å ª§¤¥å­•é ¨¤¬ ­¡ æŸ©Ÿá¤•áŸ¯ ¨«¨§Ÿ¡±«± ä æ•Ÿ¡±¤¥¨ � ª¬Ÿª¤•¯á¤¥¨ ­¡

ª•­¦­ ¡¤¥§¡ ¢Ÿ•Ÿ•¬Ÿ¡§¤¥¦­•é, Ÿ¢Ÿ ¬Ÿ••­•« ž¤¡±­¡¬•Ÿ±«Ÿ¡ ãâª•­¦­ ¡¤¥§¡¡ ã:

”•¤¨é £Ÿ¨Ÿ•á¤¥¨ ã ŸíŸá­â  Ÿ•ý• ž¤¡±­¡¬•Ÿ±«Ÿ ¤¥¡­±¤å ¬Ÿ••é, ¤•«¡
£­¬ä¤¥¨ ­¡ žŸ¢Ÿ•¡ ¤¥ žŸæ¨«¤¥¨é:
•§© ¬Ÿ•Ÿ¯ê¤¥¨ ¤í¤ª¨Ÿ¡ ¡¢Ÿ¬Ÿž¤á � ª¬Ÿª¤•¯á¤¥¨ ­¡ ¦Ÿÿ¤¡Ÿî•­•é, ¤•¤¡ê ãâ

¢Ÿ•Ÿ•¬Ÿ¡§¤¥¦­•« ä ¢­©¬«±«æ¡­•« £­¬ ¨­ž¬­å £Ÿ¡æ«©Ÿ¡¤¥¨ ­¡ ®¨­â¤¥ î•« ¯Ÿ¡•
¨­¬Ÿå¡­•¤á Ÿå¬¤¬¨Ÿ¡ ¢Ÿ¬°Ÿí: •§©¬­å  Ÿ•ý• ­¡  ¤•«, Ÿâ§¤¥¨«¡«¤¥¨« ä ¡«ž­â«
ž¤¡±­¡¬•Ÿ±«Ÿ¡­•é: †©ž ±«¡ž«, ¢å¡ý« ä áŸ¡Ÿæ«¤¥¨« ¢Ÿ•¤¥¡Ÿž¤¥¦§¤¥¡¡­•é
©¬Ÿ¡æŸ•¬¡­•«± ±Ÿ¯• ­¡:
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ŽŸ•­â« ã ŸíŸîŸ•ž­â, ¤• ¬Ÿ•Ÿ¯ê¤¥¨ ìž«•Ÿíá­¡ ¡¤¥§¡ ¢Ÿ•Ÿ•¬Ÿ¡§¤¥¦­•é, êŸ¡«
¤• ¡•Ÿ¡ê  ­•¤¥¨ ­¡  ¤â¤• î•­•« ¡¨Ÿ¡Ÿ¬«¢ Ÿå¬¤¬¨Ÿ¡: •§¡¤¥Ÿ¨­¡Ÿ§¡«á ¢­¬ê ã
¡è­â, ¤• ¡­•žŸ§¤¥¨© Ÿ§©¬Ÿ•Ÿ¯ê« ®¨­â¤¥ ¡¢Ÿ¬Ÿž¤á � ª¬Ÿª¤•¯á¤å Ÿå §¤¥•¡­•«
î•­•é £Ÿ¨ŸýŸ§¡ ¨«îŸïªŸ§«¡ ä «•Ÿ¡ŸžŸ¡ ©¬Ÿ¡æŸ•¬¡­•« Ÿ¡á¬Ÿ¡ª ­¡:

’•Š‹ë 5. ”†•†•Ž•… ••„Š„••… …••™‰š••…ñ Š‹••••˜

›…•ˆ•€ˆ•…•Ž•… •†—Šš•œŠ‹•…‰‡† •œ•—•‡ŽŠ‹Œ‚Š‹……‰‡

€«¨¡ŸžŸ¡ ¬­®¡¤â¤ª«ŸžŸ¡ ¢•¤±­©¡­•é, î•« ¨èŸž¨Ÿ¡ ­åŸ¡Ÿž¡­•é, ¨Ÿê•¨Ÿ¡

žŸí¤¥±áŸ¯ê¡­•« Ÿ¡£•Ÿò­è¬¤¥¦§¤¥¡é, žŸ®áŸ¯ ­¡ ¨Ÿž­•ä¤¥§¦Ÿ§«¡ î•Ÿå §¤¥•« î•«

¤•Ÿž«±: •­•±áŸ¯ ¡¨¤¥è¡­•«, ¢Ÿ£Ÿ¡îá¤å Ÿ¡Ÿâ«ï¡­•« êŸ¡Ÿžé ä ±¤¥±Ÿ¡«è¡­•é

¤•¤èá¤¥¨ ­¡ ­â¡­â¤á ì¨Ÿê•áŸ¯ î•« ¤•Ÿž«± ¡•Ÿ ©­ï¤¡Ÿ§«¡ áŸ¬¦Ÿ•Ÿ±¨Ÿ¡

¨«¬¤¥¨¡­•«±:

Š•¤èá¤å ±¤¥±Ÿ¡«è¡­•¡ ­¡. î­•¨Ÿ©¬«°Ÿ¡é, £¤¬é, £Ÿ¨é, ª¤¥§¡Ÿá¤•¤¥¨é,

¢å¬¤•¤¥¦§¤¥¡é, � ê©«æŸ±¤¥¨é,£«¨¡Ÿ§¡¤¥¦§¤¥¡é, î•« ž¤è¬¤¥¦§¤¥¡é, î•Ÿ¯¡Ÿ§«¡ ±¤¥±«ìé,

Ÿ¨¤¡«Ÿžé, ¡«¬•«¬¡­•é, ¡«¬•Ÿ¬¡­•é, êâ¤•«æ¡­•é, ©¤¥âþŸ¬¡­•é, ¨Ÿ¡•ãŸ Ÿ¡ŸžŸ¡ ä

¨ŸžŸ ¤¥¯ŸžŸ¡ ±¤¥±Ÿ¡«è¡­•é:

•Ÿž­•ä¤¥¦Ÿ§«¡ î•Ÿå §¤¥•¡­•« ¨Ÿê•á¤å î•¤¥¨ ž¤â¤«æ ä ž¤è¬ æ«©¢­•©

¨Ÿ©¡«ž¡­•« £­íŸ±¨Ÿ¡ £Ÿ¨Ÿ• žŸ•­â« ã � ª¬Ÿª¤•¯­â ž¤Ÿª¤¥â§Ÿ¡¬¡­• ¯¯¨ Ÿ¦¦áŸ§«¡

Ÿâ§¤¥¨«¡«¤¥¨ Al2(SO4)3*18H20,Ÿâ§¤¥¨«¡«¤¥¨« � ê©«êâ¤•«æ(AL(OH):CI)*6H ä Ÿ§â¡:

•Ÿž­•ä¤¥¦Ÿ§«¡ î•Ÿå §¤¥•¡­•«± ®¨­â¤¥ ¡¢Ÿ¬Ÿž¤á á­•±áŸ¯ î¤¥•é, Ÿ¡žŸ®

¨Ÿê•¨Ÿ¡ Ÿ©¬«°Ÿ¡«±, ¢­¬ê ã ¢Ÿ•¬Ÿæ«• áŸ•ŸžŸï­•¯á«: …­•žŸ§¤¥¨© ®¨­â¤¥ î•«

áŸ•ŸžŸï­•¯¤¥¨é «•ŸžŸ¡Ÿ±á¤¥¨ ã £­å¤¥ž êâ¤•« ä ÿ¤è« žŸ¨ £Ÿ¬«žŸá¤• êâ¤•

¢Ÿ•¤¥¡Ÿž¤å í­Ÿª­¡¬¡­•«, £«¨¡ŸžŸ¡¤¥¨ žŸâ±«¤¥¨« £«¢¤êâ¤•«æ« ¨«î¤±¤á:

€Ÿ¨Ÿè®Ÿ•£Ÿ§«¡ •í¤åîŸ¢Ÿ£¤¥¦§Ÿ¡ ŽŸï¨Ÿž­•¢¤¥¦§Ÿ¡ £Ÿ¡ý¡Ÿ•Ÿ•ŸžŸ¡¡­•¤á

¢å¬¤•¤¥¦§Ÿ¡  Ÿ•ý•Ÿ±¤¥¨é ¤•¢­© ŸíŸ¡ý«¡ ª¤•¯¤¡ ì« žŸ•¤å ãŸ¢­© Ÿïæ­â ¨Ÿ•æ¤¥

Ÿí¤åî¤¥¦§Ÿ¡ á•Ÿ: ƒŸžŸ§¡  Ÿ•ý• ¢å¬¤•¤¥¦§¤¥¡é £Ÿ¡ª­±¡¤¥¨ ã ì¨Ÿê•áŸ¯ î•¤¥¨

¨Ÿ¡•ã¡­•« Ÿ°«¡ î•« áŸ•ŸžŸï­•¯¨Ÿ¡ é¡¦Ÿ±ê¤¥¨, ä êâ¤•Ÿ±áŸ¯ î•¤¥¨ ­•ž•¤•æŸ§«¡

êâ¤•� •ªŸ¡ŸžŸ¡ ¨«Ÿ±¤¥¦§¤¥¡­•« ŸíŸîŸ±¤¨Ÿ¡é: •§æ«©ž ¢Ÿ¬°Ÿí¤á, ­¦­ žŸ¬Ÿ•á¤¥¨

ã î•« áŸ•ŸžŸï­•¯¤¥¨, ¢å¬¤•¤¥¦§¤¥¡é ¢­¬ê ã â«¡« ±Ÿ¯•: •íŸá­â ¡¢Ÿ©¬Ÿá¤• ­¡

£­¬ä§Ÿâ áŸ•ŸžŸï­•¯¨Ÿ¡ ¢Ÿ§¨Ÿ¡¡­•é ¨«î«¡ ¢å¬¤•¤¥¦§Ÿ¡ Ÿ•ò­ê¡­•é ¨­ž Ÿ¨©áŸ

é¡¦Ÿ±ê¤¥¨ žŸ¬Ÿ•Ÿ¯ £­¬Ÿï¤¬¤¥¦§¤¥¡¡­•« Ÿ•æ§¤¥¡ê¡­•¤á ì¢­¬ê ã ª­•ŸïŸ¡±­¡
1NTU, «©ž ¨«Ÿ¡áŸª žŸ¬Ÿ•áŸ¯ £­¬Ÿï¤¬¤¥¦§Ÿ¡ Ÿ•æ§¤¥¡ê¤¥¨¢å¬¤•¤¥¦§Ÿ¡ Ÿ•ò­êé

ì¢­¬ê ã ª­•ŸïŸ¡±« 1NTU:

•§© ¨¤¬­±¤¥¨¡­•é æ«¬á¤¥¨ ­¡ ¨­• ¤¥©¤¥¨¡Ÿ©«•Ÿ¯ î•­•« æ­¢ê¤¥¨:

•­• ž¤å¨«± ¤¥©¤¥¨¡Ÿ©«•áŸ¯ î•­•é £Ÿ¨Ÿ¢Ÿ¬Ÿ©®Ÿ¡¤¥¨ ­¡ Ÿ§© ¢Ÿ§¨Ÿ¡¡­•«¡ ä,

£­¬äŸ Ÿ•, žŸ•«ê ì¤¥¡­¡ ¡èáŸ¯ ¨Ÿê•¨Ÿ¡:

˜Ÿ¡• ¨­¬Ÿå¡­•«± î•« ¨Ÿê•¨Ÿ¡ òŸ¨Ÿ¡ŸžŸž«±

¨­¦¤æ¡­•« ª¡Ÿ£Ÿ¬¤¥¨

•­•î«¡ ¬Ÿ•«¡­•«¡ æ«¬á¤¥¨ ã ¯Ÿ¡• ¨­¬Ÿå¡­•¤á î•Ÿ¨Ÿ¬ŸžŸ•Ÿ•¨Ÿ¡

£Ÿ¨ŸžŸ•ª« Ÿå¬¤¬¨Ÿ¡ Ÿ¡é¡æ£Ÿ¬ Ÿ°: ƒ¡æ«žé ä žŸæ¨«¤¥¨é ¨Ÿ•æ¤¥ £Ÿ¨Ÿ•

¦¤¥¡Ÿá¤• ­¡ ¡¤¥§¡«©ž èŸ¬ ±Ÿ¯• ¢Ÿ•¤¥¡Ÿž¤¥¦§Ÿ¡ æ­¢ê¤¥¨: ••¯Ÿ¦é, ê•¤¨é,

žŸ¢Ÿ•é, ¢å«¡ýé ä ±«¡žé ¡¤¥§¡¢­© ¤¥¡­¡ ¦¤¥¡Ÿá¤• £Ÿ¬ž¤¥¦§¤¥¡¡­•, ©ŸžŸ§¡ æ•Ÿ¡±

¦¤¥¡Ÿá¤• ž¤¡±­¡¬•Ÿ±«Ÿ¡­•é ¨­ž žŸ•ª¤á  Ÿ•ý• ­¡ Cd ä Hg £Ÿ¨Ÿ¢Ÿ¬Ÿ©®Ÿ¡

ž¤¡±­¡¬•Ÿ±«Ÿ¡­•«±: šŸ¡žŸ±Ÿ¯ î•­•« ¨Ÿê•¨Ÿ¡ òŸ¨Ÿ¡Ÿž ŸíŸî¡Ÿ£­•¦ ®¡æ«• ã
£Ÿ¡æ«©Ÿ¡¤¥¨ ¯Ÿ¡• ¨­¬Ÿå¡­•« £­íŸ±¤¥¨é žŸ¨ æ•Ÿ¡± ž¤¡±­¡¬•Ÿ±«Ÿ§« «î­±¤¥¨é,

êŸ¡« ¤• èŸ¬ ¯Ÿ¡• ¨­¬Ÿå¡­•  Ÿ±Ÿ©Ÿ Ÿ• ­¡ Ÿïæ¤¥¨ ž­¡©Ÿ Ÿ¡ŸžŸ¡ � ê©«æŸ±¨Ÿ¡

¢•¤±­©¡­•« á•Ÿ: ’¤§¤¥¦§¤¥¡ ¤¥¡­¡ î•­•«± ¯Ÿ¡• ¨­¬Ÿå¡­•« ¨Ÿê•¨Ÿ¡  Ÿï¨Ÿ¦«á

¨Ÿ©¡Ÿª«¬Ÿ±áŸ¯ ¢•¤±­©¡­•: “•Ÿ¡ê ­¡. ê«¨«ŸžŸ¡ ¡©¬­±¤¥¨é,

žíŸª¤¥â§Ÿ±«Ÿ/þâ¤ž¤¥â§Ÿ±«Ÿ «¤¡Ÿÿ¤®Ÿ¡Ÿž¤¥¦§¤¥¡é ä £­å¤¥ž ãê©¬•Ÿž±«Ÿ¡,

±­¨­¡¬Ÿ±¤¥¨é, ž¤¨¢â­ê©Ÿª¤§Ÿ±¤¥¨é, ãâ­ž¬•Ÿê«¨«ŸžŸ¡ ¢•¤±­©¡­•é,

ž­¡©Ÿ Ÿ¡ŸžŸ¡ ¢•¤±­©¡­•é, Ÿæ©¤• ±«Ÿ¡, î•Ÿï•ž¤¥¨é, þ«â¬•Ÿ±«Ÿ¡, ¨­¨ •Ÿ¡Ÿ§«¡

¢•¤±­©¡­•é: •¤¥¯¤¥§¦¡­•«± ¯Ÿ¡• ¨­¬Ÿå¡­•« £­íŸ±¨Ÿ¡ £Ÿ¨Ÿ• ŸíŸîŸ•žá¤¥¨ ­¡

¬Ÿ• ­• ¨­¦¤æ¡­•«  Ÿï¨Ÿ¦«á £Ÿ¨Ÿæ•¤¥¨¡­•:
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—•« ¨Ÿê•¨Ÿ¡ Ÿæ©¤• ±«¤¡ ¨­¦¤æ

•æ©¤• ±«¤¡ ¨­¦¤æé ž«•Ÿíá¤¥¨ ã ¯Ÿ¡• ¨­¬Ÿå¡­•«±, ¡Ÿá¦Ÿ¨¦­•ê¡­•«±,

þ­¡¤â«± ä ¨Ÿž­•ä¤¥¦Ÿ§«¡ Ÿž¬«á ¡§¤¥¦­•«± ®¨­â¤¥ žŸ¨ Ÿ•¬Ÿæ•ŸžŸ¡ î•« ¨Ÿê•¨Ÿ¡

òŸ¨Ÿ¡Ÿž: ›¡ŸžŸ¡ Ÿæ©¤• ­¡¬« æ­•¤¥¨ � ª¬Ÿª¤•¯¤¥¨ ­¡ ©«â«±«¤¥¨Ÿ§«¡£Ÿ¡êŸ§«¡

®Ÿí¡¤¥•æ, ¤•é ¢Ÿ•¤¥¡Ÿž¤¥¨ ã � ¢Ÿâ-ž•«©¬Ÿ ¤â«¬ 30-49%,±­¤â«¬ 7-25%,žŸáŸ§«¡

 ŸåŸæ•«ì 7-25%,¨¡Ÿ±Ÿ¯é Ÿâ­•«¬Ÿ-ŸáŸïŸ§«¡ ÿè•Ÿ¡êŸ§«¡ ¡§¤¥¦ (¯Ÿž¤¬ž­¡¡­•«

¬•Ÿ¨Ÿª«¯é é©¬  ­¡ï¤â«ð 6,3-9,0¡¨), ¤•¤¡± ©Ÿ£¨Ÿ¡Ÿ§«¡ ©¤• ±«¤¡ ¯ŸáŸâé žŸï¨¤¥¨ ã
0,025-0,045%.

›¡ŸžŸ¡ «¤¡Ÿÿ¤®Ÿ¡Ÿž«ì ¡§¤¥¦­• (±­¤â«¬)

š­¤â«¬¡­•é � ò¬áŸ¯ ­¡ ¤¥ò­å ©¤• ±«¤¡ £Ÿ¬ž¤¥¦§¤¥¡¡­•¤á, ¤¥¡­¡ Ÿïæ­±¤¥¦§Ÿ¡

âŸ§¡©¢­ž¬• ¯Ÿ¡• ¨­¬Ÿå¡­•« ä íŸæ«¤Ÿž¬«á ¬Ÿ••­•« ¡žŸ¬¨Ÿ¨ , ¨­å¨¤•­¡ ­¡
Ÿïæ¤¥¨ ¨Ÿ•æ¤¥ £Ÿ¨Ÿ• Ÿ¡£•Ÿò­è¬ ¨«ž•¤¬Ÿ••­•« ¡žŸ¬¨Ÿ¨ , âŸá ©¤• ¤¥¨ ­¡

 Ÿž¬­•«Ÿ¡­•é ä á«•¤¥©¡­•é:

›¡ŸžŸ¡ Ÿå §¤¥•¡­•« î•­•é žŸ•¤å ­¡, ¨« ž¤å¨«±, ¢Ÿ•¤¥¡Ÿž­â ¬Ÿ• ­• ¬­©Ÿž«

Ÿå¬¤¬«ì¡­•, «©ž ¨§¤¥© ž¤å¨«±, æ•Ÿ¡¤¥¨ žŸ•¤å ­¡  Ÿ±ŸžŸ§­â ¡¤•¨Ÿâ

ž­¡©Ÿª¤•¯¤¥¡­¤¥¦§Ÿ¡ £Ÿ¨Ÿ• Ÿ¡£•Ÿò­è¬ ¡§¤¥¦­•é: •­• ¤¥©¤¥¨¡ŸŸ©«•Ÿ¯  ¡ŸžŸ¡

î•­•¤¥¨ ŸížŸ ¯Ÿ¡• ¨­¬Ÿå¡­•«± ä á¡Ÿ©ŸžŸ• ¬Ÿ••­•«± ­¡ð ¡«ž­âé, žŸ¢Ÿ•é,

žŸæ¨«¤¥¨é ê•¤¨é,  ¤•é, Ÿâ§¤¥¨«¡«¤¥¨é: •§© ¨­¬Ÿå¡­•é ª¬¡á¤¥¨ ­¡ î•¤¥¨

¨«ž•¤ª•Ÿ¨Ÿ§«¡ êŸ¡Ÿž¡­•¤á: ƒ¬¤•ª­¬¡§Ÿ î•­•«± ¯Ÿ¡• ¨­¬Ÿå¡­•« £­íŸ±¨Ÿ¡

âŸáŸª¤¥§¡ ¨­¦¤æ ã £Ÿ¨Ÿ•á¤¥¨ LewatitTP207 žŸ¨ LewatitTP208 ©­â­ž¬«á

«¤¡Ÿÿ¤®Ÿ¡ŸžŸ§«¡ ®­ò­•« ž«•Ÿí¤¥¨é: 208 ®­òé ©¤á¤•Ÿ Ÿ• ì« í­ª­¡­•Ÿ±á¤¥¨

(á­•ŸžŸ¡ª¡á¤¥¨) £Ÿèá« Ÿí¡­â¤á î•Ÿ¬Ÿ• £¤•«ï¤¡¡­•¤¥¨ ¯Ÿ¡• ¨­¬Ÿå¡­•« ±Ÿ¯•

¢Ÿ•¤¥¡Ÿž¤¥¦§¤¥¡é:

Š•¢­© î•Ÿ§«¡ â¤¥¯¤¥§¦¡­•«± ª¤¥¡Ÿá¤• ä ¯Ÿ¡• ¨­¬Ÿå¡­•« £­íŸ±¨Ÿ¡

£­íŸ¡žŸ•Ÿ§«¡  ¡ŸžŸ¡ ¡§¤¥¦­•  ŸáŸžŸ¡ âŸ§¡¤•­¡ ­•Ÿè®Ÿá¤•á¤¥¨ ­¡  ¡ŸžŸ¡

±­¤â«¬¡­•é ä žŸáŸ§«¡ ¡§¤¥¦­•é: Žâ«¡¤¢â«â¤â«¬«á•Ÿ ©¤• ±«Ÿ§« £Ÿ¨Ÿ• ¨­¬Ÿå¡­•«

žŸ¬«¤¡¡­•« ¡žŸ¬¨Ÿ¨  £Ÿ©¬Ÿ¬áŸ¯ ­¡ £­¬ä§Ÿâ é¡¬•¤åŸžŸ¡ èŸ•ê­•é:

Pb2+ >Ag*>Cd2+> €¤è+,Cu?+ >Na+

Pb?+ >Cd2+ > Cu?+> Zn?+ >> Na+

—•« ¨Ÿê•¨Ÿ¡ £Ÿ¨Ÿ• ¤•¢­© ©¤• ­¡¬¡­• âŸ§¡¤•­¡ ž«•Ÿíá¤¥¨ ­¡ ¬Ÿ• ­•

©«â«žŸ¬Ÿ§«¡ ¡§¤¥¦­•, Ÿ§æ¦á¤¥¨ ©«â«žŸò­â­• ä ±­¤â«¬¡­•:

ŽŸáŸ§«¡ ¡§¤¥¦­•é. ž«•Ÿíá¤¥¨ ­¡ «¡ì¢­© Ÿ¡ � •ªŸ¡ŸžŸ¡, Ÿ§¡¢­© ãâ� •ªŸ¡ŸžŸ¡

 ŸåŸæ•«ì¡­•«± î•« ¨Ÿê•¨Ÿ¡ £Ÿ¨Ÿ•: ŽŸ¬«¤¡Ÿÿ¤®Ÿ¡ŸžŸ§«¡ ¨Ÿê•¨Ÿ¡ £Ÿ¨Ÿ•

£«¨¡ŸžŸ¡¤¥¨ ž«•Ÿíá¤¥¨ ­¡ ¦­•¦Ÿá¤• ä ¦­•¦ŸòŸ¢Ÿá­¡Ÿ§«¡

Ÿâ§¤¥¨Ÿ­•žŸ¦Ÿ¨Ÿª¡­ï«¤¥¨Ÿ§ ©«â«žŸ¬¡­•, ¤•¤¡ê  ŸòŸ¡á¤¥¨ ­¡ é¡æŸ•ýŸžá¤å ä

ž¤è¬ žŸí¤¥±áŸ¯ê¤á ¨«¡­•Ÿâ¡­•«: •­•î«¡ ¬Ÿ•«¡­•«¡ žŸáŸ§«¡ ¡§¤¥¦­•« £«¨Ÿ¡ á•Ÿ

¨èŸžá­â ­¡ ©«â«žŸ¬Ÿ§«¡ ©¤• ±«¤¡ ¡§¤¥¦­•:

›¡ŸžŸ¡ î•­•« ®¤•é ¨Ÿ•ê¤¥¨

•æ©¤• ­¡¬« £¤¥¨ê ­¡ £Ÿ¡æ«©Ÿ¡¤¥¨ žŸ¤â«¡Ÿ§«¡ žŸá­•é ä ¨Ÿª¡­ï«¤¥¨«

Ÿ¯®Ÿ¦¦áŸ§«¡ ¨«Ÿ±¤¥¦§¤¥¡¡­•é:

•â§¤¥¨Ÿ©«â«žŸ¬Ÿ§«¡ Ÿæ©¤• ­¡¬« (•ƒ•) Ÿ•ò­êé 5-12Ÿ¡ªŸ¨ ±Ÿ¯• ã ž«•Ÿí¨Ÿ¡

¡¨Ÿ¡Ÿ¬«¢ ©¤• ­¡¬¡­•« (Ÿž¬«áŸ±áŸ¯ Ÿ¯¤¥®, «¤¡Ÿÿ¤®Ÿ¡ŸžŸ§«¡ ®­ò­•)

Ÿ•ò­ê¡­•«±:

KDF þ«â¬•¡­•. “•Ÿ¡ê Ÿ•¬Ÿæ•á¤¥¨ ­¡ ••…-¤¥¨ KDF FT Inc. é¡ž­•¤¥¦§Ÿ¡ ž¤å¨«±

ž­¡±ŸåŸ§«¡ ä Ÿ•¬Ÿæ•ŸžŸ¡ ž«•Ÿí¨Ÿ¡ ¡¢Ÿ¬Ÿž¤á:

KDF ê«¨«ŸžŸ¡ ¬Ÿ••­•« £Ÿ¨Ÿý¤¥âáŸ¯ê ã, ¤•¡ ¤¥¡« î•« ¨Ÿê•¨Ÿ¡ £Ÿ¨Ÿ•

žŸ•ä¤• ¨« èŸ•ê £Ÿ¬ž¤¥¦§¤¥¡¡­•: •íŸî«¡ £­•¦«¡ æŸ î•« ®¤•é ¨Ÿê•¤¥¨¡ ã êâ¤•«± ä

¨­¬Ÿå¡­•« «¤¡¡­•«±, «¡ì¢­© ¡Ÿä ¤¥¡«  Ÿž¬­•«±«æ £Ÿ¬ž¤¥¦§¤¥¡¡­•: —•« ¨Ÿê•¨Ÿ¡

òŸ¨Ÿ¡Ÿž Ÿ§¡ £Ÿ¡æ­© ã ªŸâ«©¤•¢­© ê«¨«ŸžŸ¡ ¢•¤±­©¡­•« žŸ¬Ÿâ«ïŸ¬¤•:

KDF-é ¨­¯ ž«•Ÿí¤¥¦§¤¥¡ ã ©¬Ÿ¡¤¥¨ î•« ž­¡±ŸåŸ§«¡ ¨Ÿê•¨Ÿ¡ £Ÿ¨ŸžŸ•ª­•¤¥¨

¤•¢­© £«¨¡ŸžŸ¡ þ«â¬•¤å  ŸåŸæ•«ì ÿ¤®Ÿ•«¡­â¤á žŸ¨ â•Ÿ±¡­â¤á Ÿž¬«áŸ±áŸ¯

Ÿ¯®«¡: KDF-é ¨«¡ìä 98% î•«± £­íŸ±¡¤¥¨ ã žŸ¢Ÿ•é ä Ÿ§â ¯Ÿ¡• ¨­¬Ÿå¡­•é:

”â¤•« ä ¯Ÿ¡• ¨­¬Ÿå¡­•« £­íŸ±¨Ÿ¡ ŸíŸî¡Ÿ§«¡ ÿ¤¥â¤¥¨ ª¤•¯¤¥¨ ã £­¡± KDF-é,

«©ž £Ÿ¬«žŸá¤•áŸ¯ Ÿ¯®« æ­•é ¨« êŸ¡« Ÿ¡ªŸ¨ Ÿ°¤¥¨ ã:
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KDF-« ä £Ÿ¬«žŸá¤•áŸ¯ Ÿ¯®« £Ÿ¨Ÿž±¤¥¨é  ­•¤¥¨ ã ¨Ÿê•¨Ÿ¡  Ÿ•ý•

Ÿ•æ§¤¥¡Ÿá­¬¤¥¦§Ÿ¡ ä æ•Ÿ¡± £«¨Ÿ¡ á•Ÿ £Ÿ¨ŸžŸ•ª­•« ­•žŸ•ŸòŸ¨ž­¬

� ª¬Ÿª¤•¯¨Ÿ¡: ••æ§¤¥¡ê¤¥¨ ©¢Ÿí¤åé ©¬Ÿ¡¤¥¨ ã î•« ž­¡±ŸåŸ§«¡ ¨Ÿê•¨Ÿ¡

 Ÿ•ý•¤•Ÿž, ž¤¨¢Ÿž¬ ä ¤ì ¦Ÿ¡žŸ•ò­ê £Ÿ¨ŸžŸ•ª Ÿ¡ª­•ŸïŸ¡±­â« þ«â¬•¨Ÿ¡

 ¡¤¥¦Ÿª•«ì¡­•¤á ä ¢«¬Ÿ¡­â«¤¥¦§Ÿ¡ òŸ¨ž­¬¤á: KDF £Ÿ¨Ÿý¤¥âáŸ¯ê¡­•é î•«±

¨Ÿ©Ÿ¨  žŸ¨ Ÿ¨ ¤åî¤¥¦§Ÿ¨  £­íŸ±¡¤¥¨ ­¡ £­¬ä§Ÿâ  ŸåŸæ•«ì¡­•é Ÿž¬«á êâ¤•é,

žŸ¢Ÿ•é, (II) ­•žŸ¦é, (III) ­•žŸ¦é, Ÿ•©­¡é, žŸæ¨«¤¥¨é, (VI) ê•¤¨é, (III) ê•¤¨é, ©­â­¡é,

©¡æ«žé, žŸâ±«¤¥¨« žŸ• ¤¡Ÿ¬é (žŸ• ¤¡Ÿ¬Ÿ§«¡ ž¤è¬¤¥¦§¤¥¡é), ¨Ÿª¡­ï«¤¥¨é,

¨«ž•¤ � •ªŸ¡«ï¨¡­•é:

—•« ¨Ÿê•¨Ÿ¡ è¤¥¡ª«¬Ÿ§«¡ ­åŸ¡Ÿž

–¤¥¡ª«¬é ®«¬ â­í¡Ÿ§«¡ £Ÿ¡êŸ¬­©Ÿž ã,¤•é ¢Ÿ•¤¥¡Ÿž¤¥¨ ã §¤¥•Ÿ£Ÿ¬¤¥ž

¨¤æ«þ«žŸ±«Ÿ§« Ÿ¯®Ÿ¯«¡: •¯®Ÿ¯¡« ¡­•ê«¡ žŸí¤¥±áŸ¯ê« ä Ÿ¯®Ÿ¯«¡ ¢Ÿ•¤¥¡Ÿž¤å

£Ÿ¡êŸ¬­©Ÿž¡­•« è¡¤•£«á è¤¥¡ª«¬é èŸ¬ âŸá ¨Ÿê•¤¥¨ ã î¤¥•é á¡Ÿ©ŸžŸ•

®Ÿí¡¤¥•æ¡­•«± ä ¯Ÿ¡• ¨­¬Ÿå¡­•«± Ÿ§¡ áŸ•ŸžŸï­•¯­â¤á ä ¬Ÿâ¤á §¤¥•Ÿ£Ÿ¬¤¥ž

£Ÿ¡êŸ§«¡ žŸï¨: –¤¥¡ª«¬« ¬Ÿ• ­•Ÿž«ì §¤¥•Ÿ£Ÿ¬ž¤¥¦§¤¥¡é Ÿ§¡ ã,¤• î•¤¥¨ ¦¤å¡¤¥¨ ã
¨«Ÿ§¡ Ÿ§¡ ê«¨«ŸžŸ¡ ¨«ž•¤¬Ÿ••­•é, ¤•¤¡ê � ª¬ŸžŸ¡ ­¡ ä Ÿ¡£•Ÿò­è¬ ­¡ ž­¡æŸ¡«

� •ªŸ¡«ï¨­•«¡:

3. Š¥©¤¥¨¡Ÿ©«•áŸ¯ î•­•¤¥¨ ¯Ÿ¡• ¨­¬Ÿå¡­•«± Ni, Pb, Cd, Al, ô, Cr-«
¢Ÿ•¤¥¡Ÿž¤¥¦§¤¥¡é  Ÿ•ý• ã €Ÿ¨Ÿè®Ÿ•£Ÿ§«¡ Ÿí¤åîŸ¢Ÿ£ŸžŸ¡

žŸï¨Ÿž­•¢¤¥¦§Ÿ¡ ©¬Ÿ¡æŸ•¬¡­•« ¦¤¥§âŸ¬•­â« Ÿ•ò­ê¡­•«±, ¤•é Ÿ¡±Ÿ¡žŸâ«

ã ä á¬Ÿ¡ªŸ£Ÿ•¤¥§±: •¡Ÿ±Ÿ¯ ¨­¬Ÿå¡­•« ¢Ÿ•¤¥¡Ÿž¤¥¦§¤¥¡é ±Ÿ¯• ã
é¡æ¤¥¡áŸ¯ ©¬Ÿ¡æŸ•¬¡­•« Ÿ•ò­ê¡­•«±:

4. „Ÿ•Ÿ¯Ÿè•îŸ¡¤¥¨ ž«•Ÿíá¤å ¢­©¬«±«æ¡­• ¤¥©¤¥¨¡Ÿ©«•á¤å î•­•« ¨­î ì­¡
£Ÿ§¬¡Ÿ ­•á­â: —•­•« ¡¨¤¥è¡­•¤¥¨ £Ÿ§¬¡Ÿ ­•á­â ã ¨«Ÿ§¡ 2-(4-§¤æ¤þ­¡«â)-

5,67,---¬­¬•Ÿ£«æ•¤-¢«•Ÿï¤ ê¤¥«¡Ÿï¤â«¡-9-¤â ¨«Ÿ±¤¥¦§¤¥¡é, ¤•é ì«
£Ÿ¡æ«©Ÿ¡¤¥¨ ¬Ÿ•Ÿ¯Ÿè•îŸ¡¤¥¨ ž«•ŸíáŸ¯ ¢­©¬«±«æ¡­•« ¨¡Ÿ±¤•æ žŸ¨

ÿ¤®Ÿž­•¢¤¥¨¡­•« ¨­¬Ÿ ¤â«¬: •§æ ¨«Ÿ±¤¥¦§Ÿ¡ £Ÿ§¬¡Ÿ ­•¤¥¨é ®¨­â¤¥

£Ÿ¨Ÿ• ¡Ÿ®Ÿ¬­©áŸ¯ î•Ÿå §¤¥•¡­•¤¥¨, ¡•Ÿ þ«ï«žŸê«¨«ŸžŸ¡ ä
¦¤¥¡Ÿ Ÿ¡ŸžŸ¡ £­¬Ÿï¤¬¤¥¦§¤¥¡é ŸíŸ¡ý«¡ ¤¥©¤¥¨¡Ÿ©«•¤¥¦§Ÿ¡ ¡§¤¥¦ ¢­¬ê ã
£Ÿ¡æ«©Ÿ¡Ÿ:

5. Œ­£•Ÿ¡« £§¤¥©«©¤¥¨ ª¬¡á¤å –­¨«•Ÿ¡Ÿ¦ è•îŸ¡« ¤¥©¤¥¨¡Ÿ©«•áŸ¯

î•Ÿå §¤¥•¡­•« î¤¥•é ž«•Ÿí­â« ã ®¨­â¤¥ ä Ÿ§âž¤¨¤¥¡Ÿâ-ž­¡±ŸåŸ§«¡

¡¢Ÿ¬Ÿž¡­•¤á:

‰™‡•Ž•šŠ‹Œ‚Š‹……‰‡

1. Š¥©¤¥¨¡Ÿ©«•áŸ¯ î•Ÿ§«¡ Ÿå §¤¥•¡­•« î•­•¤¥¨ ªâ®Ÿá¤• «¤¡¡­•é ì­¡
ª­•ŸïŸ¡±¤¥¨ ¨«îŸïªŸ§«¡ ä †•Ÿ¡« ©¬Ÿ¡æŸ•¬¡­•¤á ¦¤¥§âŸ¬•­â« Ÿ•ò­ê¡­•é:

´Âúß- ä PO43-Ÿ¡«¤¡¡­• é¡æ£Ÿ¡•Ÿ¢­© ì­¡ £Ÿ§¬¡Ÿ ­•á­â:

2. Š¥©¤¥¨¡Ÿ©«•áŸ¯ î•­•¤¥¨ ŸíŸ¡ý«¡ î•Ÿê«¨«ŸžŸ¡ ±¤¥±Ÿ¡«è¡­• (Ð½,

ãâ­ž¬•Ÿ£Ÿå¤•æŸžŸ¡¤¥¦§¤¥¡, ¢å¬¤•¤¥¦§¤¥¡, ìâ¤¥¯áŸ¯ ¨Ÿ©¡«ž¡­•«

¢Ÿ•¤¥¡Ÿž¤¥¦§¤¥¡, é¡æ£Ÿ¡¤¥• ä ¨è¬ŸžŸ¡ ž¤è¬¤¥¦§¤¥¡, £«¨¡Ÿ§¡¤¥¦§¤¥¡ ä

é¡æ£Ÿ¡¤¥• £«¨¡Ÿ§¡¤¥¦§¤¥¡) ì­¡ ª­•ŸïŸ¡±¤¥¨ ¨«îŸïªŸ§«¡ ä †•Ÿ¡«

©¬Ÿ¡æŸ•¬¡­•¤á ¦¤¥§âŸ¬•­â« Ÿ•ò­ê¡­•é:

•œ•—•‡ŽŠ‹Œ‚Š‹…

›Ÿ•ý• ¢Ÿ•¤¥¡Ÿž¤¥¦§¤¥¡ ¤¥¡­±¤å ¯Ÿ¡• ¨­¬Ÿå¡­•« ž¤¡±­¡¬•Ÿ±«Ÿ¡­•«
¡áŸï¨Ÿ¡ ¤¥åå¤¥¦§Ÿ¨  Ÿ•áŸ¯  ¡Ÿ¢Ÿ£¢Ÿ¡ŸžŸ¡ ¨«î¤±Ÿí¤¥¨¡­• é¡¬•¤¥¦§¤¥¡é ¢­¬ê

ã «•ŸžŸ¡Ÿ±á« î• � ª¬Ÿª¤•¯¤å¡­•« ž¤å¨«±: •­• ž¤å¨«± ¡¤¥§¡¢­© ŸíŸîŸ•ž¤¥¦§¤¥¡

žŸ•¤å ã Ÿ•á­â ±­¤â«¬¡­•« ä è¤¥¡ª«¬« ž«•Ÿí¤¥¨é î•­•« ¨Ÿê•¨Ÿ¡ £Ÿ¨Ÿ•:

•¬­¡Ÿ®¤©¤¥¦§Ÿ¡ ¦­¨Ÿ§¤á £•Ÿ¬Ÿ•Ÿžá­â ­¡ £­å«¡Ÿž« £­¬ä§Ÿâ Ÿè®Ÿ¬Ÿ¡ê¡­•é.
1. F.Farahmand,G.Pirumyan. "Investigation of the Pollutant Anions of the Underground

Watcrs in Countryside of Tchran City", „­å­žŸ¬áŸžŸ¡ ¬­®¡¤â¤ª«Ÿ¡­• ä

žŸíŸáŸ•¤¥¨, 2009,vol. 4, Yerevan,Armenia, p.218-227.
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Æ»²»½Á Æ»²»Á¼»½Ã
¹ÎÎÜÏÌÕôÒÔÍÏ ÚÐÍÐÕÌÕÕÛÐÒÔÔöÛóÏÐÒÚÐÍàÑÍÙ,ÔÒÚÐÒôÜÏÔÔöÛ ÔÒ×óÏÔÝ� ÏÔÍÏ

ÛÍóÍØÏÎÖÕßÕúÒßÐàúÔÏÔÍàÚÕÌúÏóÔöÛôÕÌ ôÕÖÐÏÎÑÔÕÎÑàÛßÕÐÕÌÒÄÏßÏÐÒÔ

²³Ë � ¼³
·×ÐÔÕÏ ÐÒúôÍÑÍÏÐÒúÜÍØÔöÛÕÑÐÒÎÜÏÙÞÖÕÔÕóÍÖÍ,ÐÕÎÑÔÒÎÏÜÏÔÍà Í øöÑÕôöÛÔ×õÌ,
×ôÏÜÍØÏÔÍÏ úÒßÐàúÔÏÔÔÕÎÑÍÕÖÐ×õÒûùÏÙ ÎÐÏÌö ÚÐÍôÕÌàÑ Ö ÚÕôö� ÏÔÍû úÔÒØÏÔÍà
ÞÖÕÜÕßÍØÏÎÖÍÛÍÎÎÜÏÌÕôÒÔÍÙ. � ÑÕ,ßÜÒôÔöóÕøÐÒúÕó,ÖÎÏßÕÌÔà� ÔÏÙ ÔÒÍøÕÜÏÏÒÖÑ×ÒÜÝÔÕÙ
úÒÌÒØÏ:Íú×ØÏÔÍû ÖÒØÏÎÑôÒÚÍÑÝÏôÕÙôÕÌö Í ôÕÚÐÕÎÕôÏÏ ×Ü×Ø� ÏÔÍà. ¶óÏÔÝ� ÏÔÍÏ úÒÚÒÎÕô
ÚÍÑÝÏôÕÙôÕÌö Í Ú×ÑÏÙÏÏ ÖÒØÏÎÑôÒÚÐÍôÕÌÍÑÖ ×Û×Ì� ÏÔÍû úÌÕÐÕôÝàÔÒÎÏÜÏÔÍà.
µÕÌúÏóÔöÏ Í ÚÕôÏÐÛÔÕÎÑÔöÏôÕÌö ô øÕÜÝ� Õó ÖÕÜÍØÏÎÑôÏ ÍÎÚÕÜÝú×ûÑÎà ÌÜà ÚÍÑÝÏôÕßÕ
ôÕÌÕÎÔÒøõÏÔÍà. ³ÎÑÏÎÑôÏÔÔÕ,ØÑÕ ÍÎÎÜÏÌÕôÒÔÍà ÍÛ ÛÍóÍØÏÎÖÕßÕ ÎÕÎÑÒôÒ
ÛÒÐÒÖÑÏÐÒúÒßÐàúÔÏÔÍàÕØÏÔÝÒÖÑ×ÒÜÝÔö.
ÂÌÔÕÙÍú ßÜÒôÔöÛÚÐÕøÜÏó¹²¹ àôÜàÏÑÎàÔÏÌÕÎÑÒÑÕÖôÕÌÔöÛÐÏÎ×ÐÎÕôÍ ÍÛ úÒßÐàúÔÏÔÍÏ.ô øÕÜÝ� ÕÙØÒÎÑÍÎÑÐÒÔöôöàôÜÏÔÔÏÌÕÎÑÒÑÕÖÚÍÑÝÏôÕÙôÕÌö.
� ÏÜÝû ÐÒøÕÑöøöÜÕÍÎÎÜÏÌÕôÒÔÍÏ ÛÍóÍØÏÎÖÕßÕÎÕÎÑÒôÒÍ ÎÑÏÚÏÔÍ úÒßÐàúÔÏÔÔÕÎÑÍÚÕÌúÏóÔöÛ
Í ÚÕôÏÐÛÔÕÎÑÔöÛ¿ÂÃ ÐÒÙÕÔÒÉÏóÍÐÒÔÒÑÔÒÎÏôÏÐÏ ß.ÄÏßÏÐÒÔô ÚÏÐÍÕÌ 2008-2009r.r.Í
ÐÏÖÕóÏÔÌÒÓÍÍÚÕÍÛ ÍÎÚÕÜÝúÕôÒÔÍûÖÒØÏÎÑôÏÚÍÑÝÏôÕÙôÕÌö.
¿ÚÏÐôöÏ ÚÐÕôÏÌÏÔÕßÍÌÐÕÛÍóÍØÏÎÖÕÏ ÍÎÎÜÏÌÕôÒÔÍÏ ÚÕÌúÏóÔöÛÍ ÚÕôÏÐÛÔÕÎÑÔöÛôÕÌ ÐÒÙÕÔÒ
ÉÏóÍÐÒÔÒÑÔÒÎÏôÏÐÏ ß.ÄÏßÏÐÒÔ(ßÜÒôÔöÏÍÕÔö, ÑàõÏÜöÏ óÏÑÒÜÜö)ôÚÏÐÍÕÌ 2008-2009r.r.
¿ÚÏÐôöÏ ÍÎÎÜÏÌÕôÒÔÕÎÕÌÏÐõÒÔÍÏ ÚÏÎÑÍÓÍÌÕô, ÍÎÚÕÜÝú×ÏóöÛô ÕÖÐÏÎÑÔÕÎÑÔöÛúÏóÏÜàÛ,
ôÕÌÏ ÚÕÌúÏóÔöÛÍÎÑÕØÔÍÖÕô.
²ÒúÐÒøÕÑÒÔöóÏÐÕÚÐÍàÑÍàÚÕ×Ü×Ø� ÏÔÍû ÚÍÑÝÏôÕßÕôÕÌÕÚÕÑÐÏøÜÏÔÍàô ÐÒÙÕÔÏÉÏóÍÐÒÔÒÑ.
²Ï � ÏÔÔöÏ ÐÒøÕÑÏÚÐÕøÜÏóöóÕß×ÑøöÑÝÍÎÚÕÜÝúÕôÒÔöô ÚÐÕÓÏÎÎÏ ÚÐÕÏÖÑÍÐÕôÒÔÍàÍ
ÞÖÎÚÜ×ÑÒÓÍÍÚÕÌÕøÔöÛÎÍÎÑÏó ÖÕóó×ÔÒÜÝÔÕ-øöÑÕôÕßÕôÕÌÕÚÕÑÐÏøÜÏÔÍàÌÜà ÔÒÌÏõÔÕßÕ,
øÏúÕÚÒÎÔÕßÕÍ ÌÕÜßÕÎÐÕØÔÕßÕÍÎÚÕÜÝúÕôÒÔÍàôÕÌøÏúÔÒÔÏÎÏÔÍàôÐÏÌÒúÌÕÐÕôÝûÔÒÎÏÜÏÔÍà.
¹ÎÎÜÏÌÕôÒÔÍà ÎÕÌÏÐõÒÔÍà ßÜÒôÔöÛÖÒÑÍÕÔÕô-Ca?+,Mg2+,Na+,K+ Í ßÜÒôÔöÛÒÔÍÕÔÕô-Cl, SO42-

½´Âú ÚÕÖÒúÒÜÍ,ØÑÕô ÍÎÎÜÏÌ×ÏóöÛ ôÕÌÒÛÍÛ ÎÕÌÏÐõÒÔÍÏ ÔÏ ÚÐÏôö� ÒÏÑ ÔÕÐóö
óÏõÌ×ÔÒÐÕÌÔöÛÍ ÍÐÒÔÎÖÍÛÎÑÒÔÌÒÐÑÕô.½ÏÑÚÐÏôö� ÏÔÍà ÞÑÍÛÎÑÒÔÌÒÐÑÕôÍ ÌÜà ÍÕÔÕô -
Fe2+,Mn?+,NO?-,NO3-. ÂÔÍ ÎÕÕÑôÏÑÎÑô×ûÑÔÕÐóÒóÌÜà ÚÍÑÝÏôöÛôÕÌ.
¿ ôÕÌÒÛÍÎÎÜÏÌÕôÒÔÔöÛ ÍÎÑÕØÔÍÖÕôÎÕÌÏÐõÒÔÍÏ ÐÑ×ÑÍ,ÒÐÎÏÔÒÍ ÎÏÐÏøÐÒÎÕÕÑôÏÑÎÑô×ÏÑ
ÔÕÐóÒóóÏõÌ×ÔÒÐÕÌÔöÛÍ ÍÐÒÔÎÖÍÛÎÑÒÔÌÒÐÑÕô,a ÎÕÌÏÐõÒÔÍÏ ÖÒÌóÍà, ÎôÍÔÓÒ Í ÛÐÕóÒ
ÚÐÏôö� ÒÏÑ ÞÑÍ ÔÕÐóö. µÐÏôö � ÒûÑ ÔÕÐóÒÑÍôöÑÒÖõÏ¿, Al Í Ni. ½ÍõÏ ÔÕÐóÒÑÍôÕô
ÎÕÌÏÐõÒÔÍà €¤, ´Í Í V.

¹ÎÚÕÜÝú×ÏóöÏ ÔÒøÜÍúÜÏõÒ� ÍÛ úÏóÜàÛÚÏÎÑÍÓÍÌö: ÛÜÕÐÌÒÔ,øÏÔÕóÍÜ, ÌÍÞÜÌÐÍÔ, ÜÍÔÌÒÔ,
ÒÜÌÐÍÔ, ÖÒÐøÒóÒÑ,ßÏÚÑÒÛÜÕÐÞÚÕÖÎÍÌ,óÒÜÒÑÍÕÔ,ÛÜÕÐÕ÷ÏÔÕÖÎÍ,ßÏÚÑÒÛÜÕÐ,ÑÕÖÎÒ÷ÏÔ,
ÍóÍÌÕÛÜÕÚÍÌ, óÏÑÕÖÎÍÛÜÕÐ,ÞÔÌÐÍÔÍ ÃÃÄ ô ÍÎÎÜÏÌ×ÏóöÛ ôÕÌÒÛÔÏ ÕøÔÒÐ×õÏÔö.He
ÕøÔÒÐ×õÏÔöÑÒÖõÏ óÏÑÒøÕÜÍÑö ÍÛ ÑÐÒÔÎ÷ÕÐóÒÓÍÍ.ÂÌÔÒÖÕ óÏÑÕÌÒóÍ ßÒúÕôÕÙ
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ÛÐÕóÕÑÕßÐÒ÷ÍÍÍ óÒÎÎ-ÎÚÏÖÑÐÕÎÖÕÚÍÍÕøÔÒÐ×õÏÔ2-4-ÙÕÌÏÔÍÜ-5,6,7-ÑÏÑÐÒßÍ
ÚÍÐÒúÕÜÕ-(5,1-ø)Ö×ÍÔÒúÕÜÍÔ-9-ÕÜ.ÄÕ,ØÑÕô ÚÐÕøÒÛÍÎÎÜÏÌ×ÏóöÛ ôÕÌ ÔÏ ÕøÔÒÐ×õÏÔö

ÎÜÏÌö ÍÎÚÕÜÝú×ÏóöÛÔÒøÜÍúÜÏõÒùÍÛ ÑÏÐÐÍÑÕÐÍàÛÚÏÎÑÍÓÍÌÕô ÎôÏÌÏÑÏÜÝÎÑô×ÏÑÕÑÕó,ØÑÕ

àÌÕÛÍóÍÖÒÑöÚÕÜÔÕÎÑÝûÚÕßÜÒùÒûÑÎàÐÒÎÑÍÑÏÜÝÔÕÎÑÝûÎ ÚÕôÏÐÛÔÕÎÑÍúÏóÜÍ Í ÔÏ ÌÕÛÕÌàÑ
ÌÕ ÚÕÌúÏóÔöÛôÕÌ.

½ÒÕÎÔÕôÏÚÐÕôÏÌÏÔÔöÛÍÎÎÜÏÌÕôÒÔÍÍ óÕõÔÕÐÏÖÕóÏÔÌÕôÒÑÝôÕÌö ÍÎÑÕØÔÍÖÕô·ÒÐß-� -
ÃõÒÛÒÔ,²ÕÎÒÔÒÔ,¸ÒôÒÎÒÔ-� -·ÕúÕÐß,ËÒÐÌ·ÒÔÌ- � -¸Ò� ßÒÐÒÖ,½ÍÖÔÒóÃÏÛ, ºÕÔÌ- � -´Õ÷ÍÒ,
²ÒÛÒÑÒøÒÑ,ÔÒÛÕÌàùÍÛÎà ÐÒÙÕÔÏÉÏóÍÐÒÔÒÑ ÔÒ ÎÏôÏÐÏ ÄÏßÏÐÒÔÒÌÜà ÚÍÑÝÏôÕßÕ
ôÕÌÕÎÔÒøõÏÔÍà.

¿ ÌÍÎÎÏÐÑÒÓÍÕÔÔÕÙÐÒøÕÑÏÚÐÍôÏÌÏÔö ÚÐÍÐÕÌÕÕÛÐÒÔÔöÏóÏÐÕÚÐÍàÑÍàÌÜà øÕÜÏÏßÜ×øÕÖÕÙ
ÕØÍÎÑÖÍ ÞÑÍÛôÕÌ, a ÑÒÖõÏÕÓÏÔÖÒÎÕôÐÏóÏÔÔöÛóÏÑÕÌÕôÕØÍÎÑÖÍ ôÕÌö ÕÑÑàõÏÜöÛ
óÏÑÒÜÜÕô,ô ØÒÎÑÔÕÎÑÍÎÕÐøÓÍÕÔÔöÙóÏÑÕÌ, ÕØÍÎÑÖÒÚÐÍÐÕÌÔöóÍ ÍÕÔÕÕøóÏÔÔöóÍ

óÒÑÏÐÍÒÜÒóö(ô ØÒÎÑÔÕÎÑÍ,ÓÏÕÜÍÑ),ßÜÍÔàÔÔöÏóÒÑÏÐÍÒÜö,a ÑÒÖõÏóÏÑÕÌö ßÜ×øÕÖÕÙ

ÕØÍÎÑÖÍôÕÌö-KDF ÷ÍÜÝÑÐöÍ � ×ÔßÍÑÔöÙÎÚÕÎÕø.

FARHANG FARAHMAND

Investigationof the environmentalmeasurementsfor decreasingof the chemicalpollutantson

the undergroundwatersin countrysideof Tehran

SUMMARY

The rapid devclopment of the various sectors of cconomy, growth of population and

houscholdneeds, incrcasingof environmental pollution lead to incrcasc the role of ccological

investigations.This mainly bringsto investigatcthe mostactualissuc-to study of water quality and

itsproblemsimprovement.Reductionof drinking water reserveand the incrcasingits quality leadto

dctcrioration of population health. Underground and surface water mainly arebeing used for

drinking purposesand watcr-supply.Thereforc,the investigationof their chemicalcompositionand

character of pollutionisvery actual.

One of the main problemsof IRI is the lackof watcr resourcesand theirs pollution. The main

partof thecountry is lackof thedrinking water.

The aim of the rescarch is to investigatc the chemical composition and the level of
contamination of undergroundand surfaccwatcr of Shemiranat region (on the Northern Tchran)

during 2008-2009pcriod and to giverecommendationsof their usagefor drinking purposcs.

For the first timc it wasdonehydro chemical (main ions, heavy metals) investigation of
undergroundandsurfacewater of bcforemotioned regionduring 2008-2009pcriod.

For the first time, in the undcrground watcr sources,it was investigatedthe chemical contcnt

ofpesticidcswhich were usedin the surroundingarcas.

The mcasuresfor improvement of drinking water use were worked out in the Shamiranat

region.

Decisions,which were madc in the rescarch,canbe usedin the processof planningand

cxploiting the similar houscholdsystemsfor rcliablc, safcand long term usagcof water without

harming the healthof population.

The investigation of main cations-Ca?+,Mg?+,Na+,º+ and main anionsCã,SO42-,½´Âú-

showedthat their content doesnot exceedthe norms of International and Iranian standardsin

the investigatedwater.There is no exceedingof standardsfor ions Fe2+,Mn?+,NO?-,NO3-, too.

They arecorrespondedto normsfor drinking water.

The content of mercury, arsenicand silver is correspondedwith normsof International

and Iranian standardsand content of cadmium,leadandchromium ishigher than thesenorms

in the investigatedwater resources.¿, Al andNi areexceededthe norms, too.The content of

€¤, Cu and is lower than norms.The pesticides(chlordane,benomyl,dieldrin, lindane,aldrin,

calbamate,gepahloepoksid,malathion, hlorofenoksi, heptachlor, toxaphene, imidohlopid,

methoxycholr, endrin andDDT), usedin the surroundingareas,were not beendetectedin the

investigatedwater. Metabolitesof their transformation were not beendetected,too. However,

2-(4-iodophenil)-5,6,7-tetrahydrazolo-(5,cuinazolin9-olwasdetectedwith methods

of gaschromatographyandmass-spectroscopy.The fact,that pesticides,usedin the surrounding

areas,were not beendetectedin the samplesof investigatedwater showsthat weedand pest

killer chemicalswere beenabsorbedby plant from the surfaceof ground anddidn't reachto the

undergroundwater.

On the basisof done investigationsthe water of Barg-E-Djahan,Posanan,Lavasan-E-

Bozarg,Zard Band-E-Lashgarak,Niknam dekh,Kond-E-Sofia,Paxatabatsources,which are
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located in the Shemiranatregion on Northern Iran, can be recommendedfor drinking water-

supply.

In the dissertation, nature-conservativemeasureshave beenbrought for more deeply

cleaning of these water and estimation of modern methods from heavy metals as well,

particularly sorption method, cleaning by natural ion-exchangingmaterials (particularly

zeolite), clay materials,and deeply cleaningmethods of water- KDF filters and schungite

manneraswell.
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