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@

^ÿÕî⁄=^ÿå_Éé=

–Î_ã_m=Ë¢ŸÎ˙m=ªà^–gÔ=ËjÈ‘ÎÑ=rÈÉÓ=^˚5ÑÓ=^ÿ≈òÈÍÔ@@

Measurements and Analyzes for Monitoring and 
Emphasizing the Quality of Organic Fertilizers@

 
‹—Ñ‹Ô=IntroductionW@ 

ø@«‡‹Óbp@a€nñ‰Ó…@˛@fl‰nw@Îa€ÏïÏfi@iÈ@gµ@aΩénÏÙ@a˛flr›@Ωb@Øk@cÊ@
ÌÿÏÊ@«‹ÓÈL@œh„È@Øk@cÊ@ÌÿÏÊ@Á‰b⁄@fl»bÌ7@ÎflÏaï–bp@€‹‘Óbê@«‹ÓËbL@Îa€>@
Øk@a€ÏïÏfi@g€ÓËbL@flÂ@Å˝fi@fläa”jÚ@uÏÖÒ@◊›@a®bflbp@a€ÜaÅ‹Ú@ø@ï,‰b«n@ÈL@
Îfläa”jÚ@uÏÖÒ@a˛Öaı@€ÿ›@Å�ÏÒ@flÂ@Å�Ïap@a€»‡‹Ó,bp@a€nñ,‰Ó»ÓÚ@a€,>@Ì,n·@@@@@
guä˙aÁbL@ÎaÅnjbâ@a¶ÏÖÒ@ø@◊›@fläy‹Ú@flÂ@fläay›@g„nbuÈN@@

Îg„nbx@a˛8ÜÒ@a€»öÏÌÚ@M@◊dy,Ü@aΩ‰nv,bp@a€ñ,‰b«ÓÚ@a€,>@mé,nÇÜ‚@ø@@@@@@
•ñÓk@a€6iÚL@Îãâa«Ú@a€‰jbmbp@a€>@ÌnÃàÙ@«‹ÓËb@a�„ébÊ@ÎaßÓÏaÊ@M@u,ÜÌä@@
i‰b@cÊ@„äa«Ô@a¶ÏÖÒ@ø@g„nbuËb[@ynÛ@¸@mn‹Ït@a€6iÚ@ibΩ‡äôbp@œ‰–‘ÜÁbL@cÎ@
mn‹Ït@a€‰jbmbp@Îa0bïÓ›@Îa˛ëvbâ@Îa€r‡bâ@aΩénÇÜflÚ@ø@a€nÃàÌ,Ú@~@œ‰Çé,ä@@
flÂ@uäaˆËb@uËÜ@a�„ébÊL@ÎÅÜflÚ@Î«�bı@aßÓÏaÊN@

`Ëÿ�_W=‹≈_Í4=‹à^–gÔ=ËjÈ‘ÎÑ=rÈÉÓ=^˚5ÑÓ=^ÿ≈òÈÍÔW=
gÊ@g„nbx@a˛8ÜÒ@a€»öÏÌÚ@aΩñ‰»Ú@fl,Â@aΩÇ‹–,bp@@@ø@ï,ÏâÒ@◊‡jÏç,o@@@

uÓÜ@á@uÏÖÒ@«b€ÓÚ[@€ÓÿÏÊ@ubÁå�a@€˝çnÇÜa‚@a€åâa«Ô@a�flÂ@M@Á,Ï@@a:,Ü“@@
Îa˛ç,,bê@ø@§ÏÌ,,›@aΩÇ‹–,,bp@aΩ‹Ï�q,,Ú@ÎÀ,,7@a�fl‰,,Ú@gµ@8,,bÖ@@«ö,,Ï@cÎ@
◊‡jÏç,,oN@ÎÌ,,n·@m‘Ó,,Ó·@u,,ÏÖÒ@a€ÿ‡jÏç,,o@fl,,Â@Å,,˝fi@i»,,ú@a®ñ,,bˆó@@
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Îa€ñ–bp@a€>@Øk@cÊ@Ìn‡n…@iËb@a€ÿ‡jÏçoN@ÎflÂ@ÁàÍ@a®ñbˆó@Îa€ñ–bp@
a€>@Øk@cÊ@mÿÏÊ@fl»‹ÏflÚ@«,Â@a€ÿ‡jÏç,o@Á,Ô@„é,jÚ@a€äüÏi,Ú@@@@@@Moisture 

contentL@ÖâuÚ@aß‡ÏôÚ@(pH)L@flénÏÙ@a˛fl˝Ä@a€àaˆjÚL@Îa€,à@Ì»,5@«‰,È@@@@
iÜâu,,,Ú@a€nÏï,,,Ó›@a€ÿËäi,,,Ô@Electrical conductivity (EC)L@™n,,,ÏÙ@
a€ÿ‡jÏç,o@fl,Â@a€»‰bï,ä@a€ÿ,5Ù@a˛çbç,ÓÚ@@@@@Nutrients content L@ÎÅbï,Ú@@
c◊5Áb@◊‡ÓÚ@ÎcÁ‡ÓÚ@ÎÁÔ@«‰bïä@a€‰Ó6Îu¥@Îa€–Ïç–Ïâ@Îa€jÏmbçÓÏ‚@(N, P, 

K)L@„éjÚ@aΩbÖÒ@a€»öÏÌÚ@(OM)@Organic matterL@yv·@aßjÓj,bp@@Particle 

size L@ÖâuÚ@a€‰öw@Maturity or BioassayL@ÖâuÚ@a€rjbp@Stability L@aΩÏaÖ@
a®bfl‹,Ú@@Inert materialsL@™n,ÏaÍ@fl,Â@@@a€»‰bï,ä@a€ñ,ÃäÙ@@@MicronutrientsL@
Å‹ÏÍ@flÂ@iàÎâ@aßíbˆì@Seed weeds@Îa€ÿbˆ‰bp@aΩ‡äôÚ@PathogensN@
ƒ·_ìà=j—ÎÎfi=rÈÉÓ=^˚5ÑÓ=^ÿ≈òÈÍÔW=
1K ‡ågÔ=^ÿàùÈfÔ=Moisture contentW=

„é,,jÚ@a€äüÏi,,Ú@ø@a€ÿ‡jÏç,,o@cÎ@™n,,ÏÙ@a€ÿ‡jÏç,,o@fl,,Â@a€äüÏi,,Ú@@@@@@
Ìí,,7@gµ@◊‡Ó,,Ú@aΩ,,bı@aΩÏu,,ÏÖÒ@ø@a€ÿ‡jÏç,,o@◊‰é,,jÚ@fl˜ÏÌ,,ÚN@œåÌ,,bÖÒ@„é,,jÚ@
aΩ,,bı@cÎ@a€äüÏi,,Ú@ø@a€ÿ‡jÏç,,o@@«,,Â@40E@m,,˚qä@ib€åÌ,,bÖÒ@«‹,,Û@a€ÿrbœ,,Ú@@
a€ƒbÁäÌ,,Ú@€‹ÿ‡jÏç,,o@@Bulk densityL@Îa€,,>@i,,ÜÎâÁb@@m,,˚qä@ø@a€,,ÏãÊ@@
€ÿ›@Îy,ÜÒ@yv,·@@[ æ,b@@ÌåÌ,Ü@fl,Â@mÿ,b€Ó—@@@@«‡‹Ó,bp@@a€‰‘,›@Î@a€n,ÜaÎfiN@Î@ø@
yb€,,Ú@„‘,,ó@a€äüÏi,,Ú@«,,Â@30EL@œh„,,È@ÎgÊ@◊,,bÊ@fl–Ó,,Ü�a@ø@m‘‹Ó,,›@mÿ,,b€Ó—@@
«‡‹Ó,bp@@a€‰‘,›@Î@a€n,,ÜaÎfiL@g�̧@c„,È@@Ì,,˚Ö@gµ@„‘,ó@c«,,ÜaÖ@a€ÿbˆ‰,bp@aßÓ,,Ú@@@
a€‰bœ»,,Ú@ÎaΩÏu,,ÏÖÒ@ø@a€ÿ‡jÏç,,oL@Á,,àa@gµ@ub„,,k@c„,,È@Ø»,,›@a€ÿ‡jÏç,,o@
◊,,r7@a€Ãj,,bâL@ÎÌñ,,»k@a€n»bfl,,›@fl»,,ÈL@ø@a˛Î”,,bp@a€,,>@Ìÿ,,ÏÊ@œÓË,,b@âÌ,,bÄ@
ë,,ÜÌÜÒ[@æ,,b@Ì,,˚Ö@gµ@@œ‘,,Ü@u,,åı@◊,,j7@fl‰,,È@cq‰,,bı@a€n»j,,Ú@Îa@̧@@ç,,nÇÜa‚L@
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Îm»n,,5@c„é,,k@„é,,jÚ@âüÏi,,Ú@€n,,ÜaÎfi@a€ÿ‡jÏç,,o@Îa@̧ç,,n–bÖÒ@fl,,Â@™n,,ÏaÍ@
fl,,Â@a€ÿbˆ‰,,bp@aßÓ,,Ú@a€Ü”Ó‘,,Ú@Á,,Ô@fl,,Â@@30M40EL@ÎÁ,,Ï@fl,,b@Ì–ö,,›@fl»,,È@
méÏÌ’@a€ÿ‡jÏç,o@i,bßv·L@@@Îa€,à@Ìn‰bç,k@fl,…@âÀj,Ú@aΩé,nË‹Ÿ@@@@@L@a€,à@@
ÌäÙ@cÊ@ÁàÍ@a€‰é,jÚ@@aΩäm–»,Ú@@fl,Â@a€äüÏi,Ú@@@M@fl,Â@ÎuË,Ú@„ƒ,äÍ@@@@M@:,b@ÎãÊL@@
ÎcÊ@Á,,àa@a€,,ÏãÊ@ç,,ÓÜœ…@fl‘bi‹,,È@cfl,,Ïa�̧@@ø@yb€,,Ú@a€í,,äaı@i,,b€ÏãÊL@ÎÌÃÓ,,k@
«‰,,È@cÊ@a€é,,‡bÖ@a€»ö,,Ï@@ç,,»nÈ@a¸Öflñbï,,ÓÚ@cÎ@”Üâm,,È@«‹,,Û@a¸yn–,,b√@
ibΩ,,bı@måÌ,,Ü@«,,Â@@@200EN@Î«‹,,Û@◊,,›@y,,bfi@@L@œ,,hÊ@a€é,,‡bÖ@a€»ö,,Ï@ø@@@

ïÏâÒ@◊‡jÏç,o@@Ì,n·@@iÓ»,È@@Îmé,ÏÌ‘È@@i,b€ÏãÊ@@ç,Ïaı@◊,bÊ@ç,bˆj�b@Iï,kH@cÎ@@@@@
fl»j,,d�L@Îø@Á,,àÍ@aßb€,,Ú@Ø,,k@c�̧@m‘,,›@„é,,jÚ@a€äüÏi,,Ú@«,,Â@20EL@Î¸@måÌ,,Ü@
«Â@30EL@Î∂nÏç¡@25EN@

2K ÉárÔ=^•›ÈóÔ=(pH) W 

m»,,5@Öâu,,Ú@aß‡Ïô,,Ú@cÎ@a€‘‹ÏÌ,,Ú@@«,,Â@„í,,b¬@cÌ,,ÏÊ@a˛Ì,,ÜâÎu¥@ø@
a€ÿ‡jÏço~@Îa€à@Ìn·@”ÓbçÈ@«‹Û@cçbê@c„,È@a€‹ÏÀ,bâÌn·@a€é,b€k@€Üâu,Ú@@@@@
mä◊Óå@cÌÏÊ@a˛ÌÜâÎu¥L@ÎÁàa@a€‘Óbê@Ìn·@iÏaç�Ú@uË,bã@@pH@Îa€,à@Ì»�,Ô@@@
”äaıÒ@ø@flÜÙ@flÂ@ï–ä@gµ@14L@ÎÌnÏç¡@Áàa@aΩÜÙ@â”·@7~@ÎÁ,Ï@fl,b@Ì»,ä“@@@@
∂énÏÙ@a€n»,bÖfiL@Îø@a€Ï”,o@a€,à@m»,5@œÓ,È@a€‘,@@@@@@äaıap@a˛”,›@fl,Â@@@7@«,Â@@
flénÏÌbp@aß‡ÏôÚL@œhÊ@a€‘äaıap@a˛«‹Û@flÂ@7@m»5@«Â@flénÏÌbp@a€‘b«ÜÌÚ@
cÎ@a€‘‹ÏÌÚN@fl»ƒ·@c„Ïa @a€ÿ‡jÏço@ÌÿÏÊ@â”,·@ªÏô,nÈ@ø@fl,Ü@@@Ù@fl,Â@@6.5M

8.5N@ÎØk@cÊ@ÌÿÏÊ@fl»‹Ïfl�b@cÊ@üä÷@a€ÿ‡ä@a:ÏaˆÔ@m˚Ö@gµ@ÎuÏÖ@™n,ÏÙ@@
fläm–…@flÂ@c◊bçÓÜ@a€–‹åapL@Î™b€Ó›@a€–‹åap@m»�Ô@”‹ÏÌbp[@€àa@œhÊ@â”·@a€,,@@

pH@ÌnvÈ@Öaˆ‡�b@gµ@a¸âm–b ~@Î”Ü@Ì‘6l@flÂ@â”·@9L@Î¸@Ì»n,5@Á,àa@«Ój�,b@ø@@@@
a€ÿ‡jÏçoL@€ÿÂ@ÌÜfi@«‹Û@À‰bÍ@ib€»‰bïäN@@
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Îπÿ,,Â@a€»‡,,›@«‹,,Û@Å–,,ú@â”,,·@a€,,,@pH@ibç,,nÇÜa‚@i»,,ú@ç,,˝¸p@
a€6ÌÿÏÖÌäfl,,b@ø@g„n,,bx@a€ÿ‡jÏç,,oL@Îa€,,à@Ìn,,Ó|@a€Ïï,,Ïfi@gµ@@â”,,·@a€,,,@

pH@”äÌj�b@flÂ@5.5@–@6.5N@ 
3K ‹å||kÈÒ=^˚‹||˙}=^ÿÜ^Ûg||Ô=f—Î||_é=Éár||Ô=^ÿkÈì||Î⁄=^ÿ’Âàf||Ï=Electrical 

:conductivity (EC) 
m»5@ÖâuÚ@a€nÏïÓ›@a€ÿËäiÔ@«Â@flénÏÙ@a˛fl˝Ä@a€àaˆjÚ@ø@a€ÿ‡jÏçoN@

ÎÌ‘Üâ@mä◊Óå@a˛ÌÏ„bp@a€àaˆjÚ@ø@a0‹,Ïfi@i‘,ÜâÒ@a0‹,Ïfi@«‹,Û@mÏï,Ó›@a€nÓ,bâ@@@@@@@
a€ÿËäiÔN@ÎÌ‘bê@a€nÏïÓ›@a€ÿËäiÔ@iÏyÜap@aΩ‹‹Ó‡ÏãOç,·@@(mmhos/cm)L@
ÎyÜÌr�b@cïj|@a€‘Óbê@iÏyÜap@a€ÜÌéÓéÓ‡åO‚@(dS/m)L@ÎÁ‡,b@flné,bÎÌbÊ@ø@@@
a€‘Ó‡Ú@ÎaΩÜ€ÏfiN@fl»ƒ·@c„,Ïa @a€ÿ‡jÏç,o@Ìÿ,ÏÊ@Öâu,Ú@a€nÏï,Ó›@a€ÿËäi,Ô@@@@@@@
€ˇÌÏ„bp@a€àaˆjÚ@iÈ@m6aÎÄ@i¥@1@gµ@10@dS/mN@Î◊‹‡b@ãaÖ@a€nÏïÓ›@a€ÿËäiÔ@
€ˇÌÏ„bp@a€àaˆjÚ@◊‹‡b@Öfi@á€Ÿ@«‹,Û@ãÌ,bÖÒ@a0n,ÏÙ@fl,Â@a€»‰bï,ä@aΩÃàÌ,Ú@ø@@@@@@@
a€ÿ‡jÏçoL@iíä¬@c¸@ÌÿÏÊ@«‰ñäa@a€ñÏÖÌÏ‚@Îa€ÿ‹ÏâÌÜ@Á‡,b@a€é,bˆÜaÊ@ø@@@
a€ÿ‡jÏçoL@cÎ@g€ÓË‡b@mäu…@a€ÜâuÚ@a˛◊5@€‹nÏïÓ›@a€ÿËäiÔN 
4K ®kÈÒ=^ÿ’›gÈãl=‹|‚=^ÿ≈·_ì|à===^ÿ…Ü^ÛÎ|Ô==^ÿ’|2Ò=^˚ã_ã|ÎÔ===Nutrients 

contentI=Ë~_ìÔ=ƒ·_ìà=^ÿ·Î3Ër≤=Ë^ÿÕÈãÕÈá=Ë^ÿgÈj_ãÎÈfl=:(N, P, K) 

«‰bïä@a€nÃàÌÚ@a˛çbçÓÚ@flÂ@a€‰Ó6Îu¥@NL@Îa€–Ïç,–Ïâ@@P@IÎa€,à@Ì»,5@@@
«‰È@ø@ïÏâÒ@(P2O5@L@Îa€jÏmbç,ÓÏ‚@@K@IÎa€,à@Ì»,5@«‰,È@ø@ï,ÏâÒ@@@@@(K2OL@
∞nbuËb@a€‰jbp@iÿ‡Óbp@◊j7Ò@ø@a€nÃàÌÚ~@Îib€nb€Ô@mnÏauÜ@cÌö�b@iÿ‡Óbp@◊j7Ò@
ø@aΩÇ‹–bp@a€‰jbmÓÚ@:àÍ@a€‰jbmbpN@Îgáa@◊b„o@◊‡ÓÚ@a€»‰bïä@a€ÃàaˆÓÚ@ibΩÇ‹–bp@
fläm–»ÚL@œbΩnÏ”…@cÊ@ÌÿÏÊ@a€ÿ‡jÏço@a€‰bmw@«,Â@Á,àÍ@aΩÇ‹–,bp@À‰Ó�,@@@@b@iË,àÍ@@
a€»‰bïäN@Ìn·@yébl@a€‰éjÚ@aΩ˜ÏÌÚ@:,àÍ@a€»‰bï,ä@ø@a€ÿ‡jÏç,o@«‹,Û@„–,è@@@@@@

ïÏâ@mÏauÜÁb@ø@a˛8ÜÒ@a€ÿÓ‡ÓbˆÓÚ~@Îá€Ÿ@«‹,Û@cç,bê@@@a€,ÏãÊ@a¶,b“@cÎ@@@
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«‹Û@cçbê@a€ÏãÊ@a€äük@IâüÏiÚ@méÏÌ’@a€é‡bÖ@cÎ@a€ÿ‡jÏç,oHN@gÊ@fl»äœ,Ú@@@
„ék@«‰bïä@N, P, K@méb«Ü@«‹Û@yébl@a€ÿ‡Óbp@a�ô,bœÓÚ@fl,Â@a˛8,ÜÒ@@@@
a€ÿÓ‡ÓbˆÓÚ@aΩ�‹Ïl@gôbœnËb@i»Ü@gôbœÚ@◊‡Óbp@a€ÿ‡jÏçoN@@

ÎØk@a˛Åà@ø@a¸«nj,bâ@c„,È@i,b€äÀ·@fl,Â@cÊ@„é,k@«‰bï,ä@a€‰,Ó6Îu¥@@@@@@@@
Îa€–Ïç–Ïâ@Îa€jÏmbçÓÏ‚@ø@a€ÿ‡jÏço@”‹Ó‹,Ú@@M@gáa@fl,b@”Ïâ„,o@i‰é,k@„–,è@@@@@
a€»‰bïä@ø@a˛8ÜÒ@a€ÿÓ‡ÓbˆÓÚ@a€>@§nÏÌË,b@@M@g¸@cÊ@a€ÿ‡Ó,bp@aΩé,nÇÜflÚ@cÎ@@@
aΩ»Ü¸p@aΩöbœÚ@flÂ@a€ÿ‡jÏç,o@mÿ,ÏÊ@◊,j7Ò@@@~@Îib€n,b€Ô@mÿ,ÏÊ@™ñ,‹Ú@fl,b@@@@@
ÌöÓ–È@a€ÿ‡jÏço@flÂ@ÁàÍ@a€»‰bïä@fl‹zÏ√�b@Îfl,˚qä�@aN@€,à€Ÿ@œ,hÊ@@@gô,bœÚ@c@@
„Ï @flÂ@c„Ïa @a˛8ÜÒ@a€»öÏÌÚ@M@çÏaı@◊b„,o@„b£,Ú@fl,Â@aΩÇ‹–,bp@a€‰jbmÓ,Ú@@@@@@
∂–äÖÁb@cÎ@aßÓÏa„ÓÚ@∂–äÖÁb@cÎ@flÂ@Å‹Ó¡@fl‰Ë‡,b@@M@m,˚Ö@gµ@Å–,ú@◊‡Ó,bp@@@@
a˛8ÜÒ@a€ÿÓ‡ÓbˆÓÚ@aΩ�‹ÏiÚ@€né‡ÓÜ@a€‰jbmbpN@Îiñ–Ú@«bflÚL@œhÊ@«‰bïä@a€nÃàÌÚ@
aΩÏuÏÖÒ@ø@a€ÿ‡jÏço@mnÏauÜ@ø@ïÏâÒ@«öÏÌÚ~@Îib€nb€Ô@¸@mÿ,ÏÊ@flÓé,äÒ�@@@
Î¸@ubÁåÒ�@€‹nÃàÌÚ@Öœ»Ú�@ÎayÜÒ~@Îg∏b@∞Üt@§äâ@:àÍ@a€»‰bïä@cq‰bı@§,Ï¸p@@
a€ÿ‡jÏço@ø@a€6iÚL@ÎÁÏ@flb@πÿÂ@a«njbâÍ@id„È@8,bÖ@i�,@@Ôı@a€,@àÎibÊ@Slow 

release fertilizerN@

5K ‡ågÔ=^ª_ÉÓ=^ÿ≈òÈÍÔ=Organic matter (OM)W 

™n,,ÏÙ@a€ÿ‡jÏç,,o@fl,,Â@aΩ,,bÖ@@Ò@a€»ö,,ÏÌÚ@Ì‘,,Üâ@◊‰é,,jÚ@fl˜ÏÌ,,Ú@«‹,,Û@@@
cçbê@a€,ÏãÊ@a¶,b“N@ÎaΩ,bÖÒ@a€»ö,ÏÌÚ@ø@a€6i,Ú@m»,ä“@id„Ë,b@aΩ,bÖÒ@aßÓ,Ú@@@@@@@@@@
ø@a€6i,,ÚL@œ»‹ÓË,,b@m‰‡,,Ï@a€ÿbˆ‰,,bp@aßÓ,,Ú@a€Ü”Ó‘,,ÚL@ÎiË,,b@Ìÿ,,ÏÊ@a€j‰,,bıL@Î:,,b@@
ÖÎâ@fl,,,˚qä@ø@mÓé,,,ä@a€»‰bï,,,ä@a€ÃàaˆÓ,,,Ú@ÎãÌ,,,bÖÒ@”,,,ÜâÒ@a˛âû@«‹,,,Û@@@@@
a¸yn–,,b√@ibΩ,,bı@Îfl,,b@i,,È@fl,,Â@«‰bï,,ä@@@@N@Î„é,,jÚ@aΩ,,bÖÒ@a€»ö,,ÏÌÚ@ø@c@@@
◊‡jÏç,,o@§,,ÜÖ@a€»‡,,ä@Îa®,,Ïaò@a€�jÓ»Ó,,Ú@:,,àa@a€ÿ‡jÏç,,oN@◊‡,,b@cÊ@@@@@@
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„é,,jÚ@aΩ,,bÖÒ@a€»ö,,ÏÌÚ@ø@a€ÿ‡jÏç,,o@§,,ÜÖ@a€ÿ‡Ó,,bp@aΩ�‹,,Ïl@aç,,nÇÜaflËb@
fl‰ÈN@

@Î«‡Ïfl�b@¸@ÌÏuÜ@â”·@flrb€Ô@€‰éjÚ@aΩbÖÒ@a€»ö,ÏÌÚ@ø@a€ÿ‡jÏç,o@@[@„ƒ,ä�@a@
¸Ån˝“@flñbÖâ@aΩÏaÖ@a®b‚@aΩñ‰…@fl‰ËbL@ib�ôbœÚ@gµ@«‡ä@mé,ÏÌÚ@Îg„ö,bx@@@
a€ÿ‡jÏço~@Îa€‹àÌÂ@Ì˚qäaÊ@M@iíÿ›@◊j7@M@ø@„ék@aΩbÖÒ@a€»öÏÌÚ[@yÓ,s@@
gÊ@«‡‹Óbp@a€nz‹›@Îa€nzÏfi@flÂ@aΩbÖÒ@a€»ö,ÏÌÚ@a®,b‚@gµ@aΩ,bÖÒ@a€»ö,ÏÌÚ@@@@@ø@
aΩ‰nw@a€‰ËbˆÔ@€‹ÿ‡jÏço@Ìnj»Ëb@aÆ–bû@ø@„é,jÚ@aΩ,bÖÒ@a€»ö,ÏÌÚ@@@[@€,àa@@œ,hÊ@@
a€é,‡bÖ@a€»ö,Ï@@@cÎ@a€ÿ‡jÏç,,o@a˛◊r,ä@„ö,v�@@b@Ìÿ,,ÏÊ@a¸Æ–,bû@ø@aΩ,,bÖÒ@@
a€»ö,ÏÌÚ@@Reduction of organic matter (ROM)@i»,Ü@a€nz‹,›@@@c◊r,ä@fl,Â@@@

60EL@Îa€à@Ì»ä“@ib€,@Cured compostL@◊‡b@ø@uÜÎfi@I6M1HN@
 

 ىوتـسم لىع اسًسًايق هتابثو دماـسلا جضن تارـشؤم :(1-6) لودج
 تسوبمكلا نم ةيوضعلا ةدالما دقف 

 ةفصلا

 تسوبمك
 جضنلا طسوتم 

 Semi-mature 
compost 

 تسوبمك
 جضان 

Mature 
compost@

 تسوبمك
 اجًجًجًضن رثكأ 

Cured @
compost 

 ةدالما ةبسن في دقفلا
 رمكلا ةيلمع ةجيتن ةيوضعلا

 ينب نوكي
20M40E@

 ينب نوكي
40M60E@

 نم رثكأ نوكي
60E@

@@

6K vsfi=^•gÎg_m=Particle sizeW 

yv·@yjÓjbp@a€ÿ‡jÏço@Ìämj¡@ib1b¸p@aΩ�‹Ïl@açnÇÜaflÈ@œÓËbN@œ–Ô@
yb€Ú@açnÇÜa‚@a€ÿ‡jÏço@◊jÓ˜Ú@�„nbx@a€ín˝p@cÎ@ø@fl˝«k@a¶Ï€—~@â∂b@
ÌÿÏÊ@yv·@aßjÓjbp@a€ÿbfl›@iÜÎÊ@Æ›@fl�‹Ïi�b~@ÎÌÿÏÊ@c«‹Û@flÂ12.5@fl,·[@@
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iÓ‰‡b@ø@yb€Ú@mÃ�ÓÚ@ç�|@a€6iÚ@ib€»ík@ÌÿÏÊ@Á,àa@aß@v,·@@€‹zjÓj,bp@À,7@@@
fl‰bçkL@ÎÌÿÏÊ@aΩ‰bçk@ø@ÁàÍ@aßb€Ú@aßjÓjbp@6.5M9.0@fl·@m‘äÌj�bN@Î«‡Ïfl�b@
œhÊ@a€ÿ‡jÏço@aΩ�‹Ïl@açnÇÜaflÈ@◊‡zéÂ@€‹6iÚ@a€äfl‹ÓÚ@cÎ@a€6iÚ@a€åâa«Ó,Ú@@
iÏuÈ@«b‚@Øk@cÊ@ÌÿÏÊ@yv·@yjÓjbmÈ@∑ä@flÂ@fl‰Ç›@ç,»Ú@q‘Ïi,È@fl,Â@@@@9.0M

12.5@fl·N@

7K ÉárÔ=^ÿ·òt=Maturity or BioassayW 
ÖâuÚ@„öw@a€é‡bÖ@a€»öÏ@cÎ@a€ÿ‡jÏço@Ìí,7@gµ@fl,ÜÙ@fl,b@cyÜqn,È@@@@@

a€ƒ,,äÎ“@a€»ö,,ÏÌÚ@@M@a€ÿÓ‡ÓbˆÓ,,Ú@Organo-chemical@condition@ø@aΩ‰,,nw@
a€‰ËbˆÔ@€‹ÿ‡jÏço@flÂ@mÏauÜ@Presence@cÎ@„‘ó@aΩä◊j,bp@a€é,bflÚ@€‹‰j,bp@@@@

lack of phytotoxicity compoundsN@€àa@œhÊ@”Ó,bê@Öâu,Ú@a€‰ö,w@Ì»n‡,Ü@@@@@
«‹Û@flÜÙ@”ÜâÒ@i»ú@iàÎâ@a€‰jbmbp@ø@a�„jbp@Îa€‰‡Ï@ø@a€ÿ‡jÏçoL@ÎÌ,n·@@
á€Ÿ@flÂ@Å˝fi@i»ú@a¸Ånjbâap@a€‰jbmÓÚ@Plant assaysN@@

^˘~kg_á^m=^ÿ·g_jÎÔ=Plant assaysW  
a€ÿ‡jÏço@À7@a€‰bô,w@∞n,Ï@«‹,Û@@@@mä◊Ó,å@fläm–,…@fl,Â@aΩ,ÏaÖ@a€é,bflÚ@@@@@@

€‹‰j,,,bp@@phytotoxicityL@fl‰Ë,,,b@@a˛flÏ„Ó,,,,b@aß,,,äÒL@@Îi»,,,ú@a˛ª,,,,bû@@
a€»ö,,ÏÌÚ@ÎaΩä◊j,,bp@@a€àaˆj,,Ú@ø@aΩ,,bı@L@ÎaΩä◊j,,bp@a€,,>@%@mñ,,›@gµ@yb€,,Ú@@@
a€rj,,bpL@Îa€,,>@§,,Ü@fl,,Â@g„j,,bp@a€j,,àÎâ@@@@@Seeds germination@Îm�,,Ïâ@
a¶,,àÎâ@Roots developmentL@Î∏,,Ï@a€‰j,,bp@@Plant growthL@ÎÁ,,Ï@fl,,b@@
Ìn·@a€ÿí—@«‰È@flÂ@Å˝fi@aÅnjbâap@g„jbp@Î∏Ï@i»ú@a€jàÎâN@@

`K=^vkg||||_á=d‡g||||_m=f||||ÜËá=^ÿ’||||àé=Ë^ÿÕs||||⁄Cress/radish seeds 

:germination=ÌénÇÜ‚@ø@£bâl@a�„jbp@iàÎâ@◊›@fl,Â@@a€ÿ,äê@@Cress 

(Lepidium sativum)@cÎ@a€–v,›@@Radish (Raphanus sativus)@ø@a�„j,bp@@
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ø@a€ÿ‡jÏçoN@ÎÌ»n5@a€ÿ‡jÏço@„bôv�b@gáa@◊b„o@„éjÚ@a�„jbp@90E@œd◊räN@
Î§ék@„éjÚ@a�„jbp@i‘é‡Ú@«ÜÖ@a€‰jnbp@«‹Û@«ÜÖ@a€jàÎâ@a€>@#@ãâa«nË,b@@F@

100N 

l‌N ^vkg|_á=d‡g|_m===Ë∂|È==f|ÜËá=^ÿ—›|y=Ë^ÿ|Üá===ÓWheat and rye grass 
:germination and growth=mé,nÇÜ‚@i,àÎâ@a€‘‡,|@@@@Wheat@cÎ@a€,àâÒ@@

Maize or rye@ø@a�„jbp@Îa€‰‡Ï@ø@a€ÿ‡jÏço@´‹Ïü�b@fl…@a€6iÚ@cÎ@a€äfl›@cÎ@
a€5€Ó,,o@cÎ@a€–7flÓÿÓÏ€Ó,,oN@ÎÌ»n,,5@a€ÿ‡jÏç,,o@„bô,,v�b@gáa@Îï,,‹o@„é,,jÚ@
a�„jbp@Îa€‰‡Ï@iÈ@50EL@fl‘bâ„Ú@ih„jbmËb@ø@◊‰6Îfi@flÂ@a€jÓo@flÏêN@ 

@@@Øk@a€n–ä”Ú@i¥@ô»—@a�„jbp@ø@a€é,‡bÖ@a€»ö,Ï@@@À,7@a€‰bô,wL@::ةظوحلم
Îa€à@Ì‘›@œÓÈ@cÎ@Ì‰»Ü‚@a�„jbp[@€ÏuÏÖ@flÏaÖ@Îflä◊jbp@Îç�ÓÚ@çbflÚ@Å,˝fi@@
fläy‹Ú@a�„öbx@m»Ó’@a�„jbpL@Îi¥@ô»—@a�„j,bp@ø@@a€ÿ‡jÏç,o@a€‰bô,w@@@
gáa@◊b„o@ÖâuÚ@a€nÏïÓ›@a€ÿËäiÔ@iÈ@fläm–»ÚL@Îa€>@mäu…@gµ@aâm–b @™nÏaÍ@flÂ@
«‰bïä@a€nÃàÌÚ~@Îa€>@¸@mé‡|@€‹jàÎâ@ib�„jbp@ÖÎÊ@•–Ó—N@@

8K ÉárÔ=^ÿog_m=Stability W 
ÖâuÚ@a€rjbp@m»,?@@aΩäy‹,Ú@@a€‰ËbˆÓ,Ú@@Final stage@fl,Â@fläay,›@@@«‡‹Ó,bp@@

a€nz‹,,›~@Îa€,,>@«‰,,ÜÁb@ÌnÏ”,,—@a€‰í,,b¬@a€jÓÏ€,,ÏuÔ@Biological activityL@
ÎméÏÖ@flä◊jbp@„ËbÌ,Ú@a€nz‹,›@fl,Â@@@@a€,Üibfi@Îa˛ª,bû@a€»ö,ÏÌÚ@@@@Îa€,‰6ap@N@
ÎÖâuÚ@a€rjbp@m»?@a◊n‡bfi@a€nz‹›@€‹‡bÖÒ@a€»öÏÌÚL@ÎcÊ@aΩ‰nw@a€‰ËbˆÔ@cïj|@
qbin�bL@¸@Ì,nÃ7@yv‡,È@Î¸@◊rbœn,È@Î¸@™n,ÏaÍ@fl,Â@@@@@@«‰bï,ä@a€nÃàÌ,Ú@@N@Îfl»ƒ,·@@
açnÇÜaflbp@a€ÿ‡jÏço@§nbx@gµ@◊‡jÏço@qbio@gµ@«b€Ô@a€rjbp[@€‹‡zbœƒÚ@
«‹Û@flénÏÙ@a˛◊év¥@aΩÓéä@ø@a€6iÚ@cÎ@a€jÓ˜Ú@aΩö,b“@g€ÓË,bN@œ»,Ü‚@qj,bp@@@@@
a€ÿ‡jÏço@Ì»?@c„È@flb@ãafi@Á‰b⁄@§‹›@€‹‡bÖÒ@a€»öÏÌÚL@ÎÁàa@a€nz‹,›@∞n,bx@@@
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gµ@c◊év¥@Î„Ó6Îu¥L@ÎÁÏ@flb@Ì‘‹›@aΩnÏœä@fl‰Ë‡b@ib€6i,Ú@~@Îa€,à@Ì,‰»ÿè@@@
cqäÍ@«‹Û@∏Ï@a€‰jbpN@

‹¯èà^m=^ÿog_m=:Stability indices 
”Óbê@ÖâuÚ@a€rjbp@¸@Ìn·@flÂ@Å˝fi@fl»Óbâ@ÎayÜ@cÎ@ï–Ú@ÎayÜÒ[@i›@flÂ@

aΩ‡ÿÂ@a¸çnÜ¸fi@«‹ÓÈ@flÂ@c◊rä@flÂ@üäÌ’@Îc◊rä@fl,Â@fl˚ë,ä@@L@mí,7@@◊‹,Ëb@@gµ@
ÖâuÚ@a€rjbp~@Îm»ä“@∂˚ëäap@a€rjbp@Stability indicesN@@

`Ë�̆W=^ÿ�à”=^ÿ’Î›Î_ÛÎÔ=Chemical methods=W=
fl,,Â@cÁ,,·@fl˚ë,,äap@a€rj,,bp@a€ÿÓ‡ÓbˆÓ,,Ú@„é,,jÚ@a€ÿäi,,ÏÊ@€‹‰,,Ó6Îu¥@ø@@@

a€ÿ‡jÏçoL@Îmä◊Óå@a€‰,Ó6Îu¥@a˛flÏ„Ó,ÏflÔ@Îa€‰6am,ÔL@Îa€nz,Ïfi@a€,Üib€ÔL@@@@@@
ib�ôbœÚ@gµ@flb@çj’@iÓb„È@flÂ@Å˝fi@m‘,ÜÌä@„é,jÚ@a˛fl,˝Ä@Îâ”,·@aß‡Ïô,ÚL@@@@@@
Î„éjÚ@aΩbÖÒ@a€»öÏÌÚN@

=̀K j—|ÑÍà==‡å|gÔ=^ÿ’àf|È„=d≥=^ÿ·|Î3Ër≤=Ω=^ÿ’›gÈã|l====@C/N ratio Z@Îø@
yb€Ú@a◊n‡bfi@a€‰öw@Îa€rjbp@mÿÏÊ@ÁàÍ@a€‰éjÚ@c”›@flÂ@1:20N 

i=K j—||ÑÍà=ì||Èá=^ÿ·||Î3Ë=r≤W=Ì,,n·@m‘,,ÜÌä@a€‰,,Ó6Îu¥@a˛flÏ„Ó,,ÏflÔ@@@NH4@

Îa€‰6amÔNO3 L@Îø@çjÓ›@a◊n‡bfi@a€‰öwL@ÌnvÈ@a€‰Ó6Îu¥@a˛flÏ„ÓÏflÔ@NH4@

gµ@a¸Æ–bûL@gµ@cÊ@±n–Ô@flnzÏ€�b@gµ@ïÏâÒ@a€‰Ó6Îu¥@a€‰6amÔ@NO3L@a€à@
Ìnv,,È@€˝âm–,,b @ÎãÌ,,bÖÒ@mä◊Ó,,åÍ@ø@a€ÿ‡jÏç,,oL@Î«‰,,ÜÁb@Ìÿ,,ÏÊ@”,,Ü@Îï,,›@
a€ÿ‡jÏço@gµ@a€rjbpN 

u=K –Î_é=ÉÿÎ⁄=^ÿkwÈ€=^ÿÑf_ÿÏ= :Humification Index (HI)@cq‰,bı@@
«‡‹ÓÚ@a€ÿ‡ä@a:ÏaˆÔ@Composting process@Î§‹›@aΩÏaÖ@a€»ö,@ÏÌÚL@Î§Ï:,b@@
gµ@a€ÜibfiL@œÓ‡b@Ì�»,ä“@i,b€@@nzÏfi@a€,Üib€Ô@@cÎ@Humification N@Îinz,Ïfi@◊,›@@@
aΩbÖÒ@a€»öÏÌÚ@a®b‚@gµ@Öibfi@ø@a€ÿ‡jÏçoL@Ìñj|@a€ÿ‡jÏço@qbin�b@cÎ@«,b€Ô@@
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a€rjbp[@ÎflÂ@q·@œhÊ@a€‰éjÚ@i¥@uåı@aΩbÖÒ@a€»öÏÌÚ@a€,à@%@Ìnz,Ïfi@gµ@Öi,bfi@@@@
Îcª,,bû@Öib€Ó,,Ú@gµ@a¶,,åı@a€,,à@§,,Ïfi@ib€–»,,›@gµ@Öi,,bfi@Îcª,,bû@Öib€Ó,,Ú@

Humification Index (HI) L@Ì»n,,5@fl˚ë,,ä�a@cÎ@fl‘Óbç�,,b@€Üâu,,Ú@qj,,bp@
a€ÿ‡jÏçoN@ÎÁàa@aΩ‘Óbê@m6aÎÄ@”Ó‡nÈ@flÂ@ï–ä@gµ@Îay,Ü@ï,zÓ|L@œÿ‹‡,b@@@@
◊bÊ@a€ä”·@”äÌj�b@flÂ@a€ñ–ä@◊bÊ@a€ÿ‡jÏço@qbin�bL@Î◊‹‡,b@a”,6l@fl,Â@a€Ïay,Ü@@@@@
a€ñzÓ|@œh„È@Ì»n5@ø@fläy‹Ú@a�„öbx@Î«Ü‚@a€rjbpN@

n_‡Î�_W=^ÿ�à”=^ÿ�gÎ≈ÎÔ=Physical methodsW =
=̀K ^ÿŸÈ„Color W@ÎÌ»n5@a€‹ÏÊ@a€j?@gµ@a€j?@a€Üa◊Â@ÁÏ@a€‹ÏÊ@a€�jÓ»,Ô@@

€‹ÿ‡jÏço@a€‰bôwL@€ÿ‰È@ø@i»ú@a˛yÓbÊ@ÌnvÈ@€ÏÊ@a€é‡bÖ@a€»öÏ@gµ@cÊ@
ÌÿÏÊ@€Ï„È@âflbÖÌ�bL@◊‡b@ø@a€ÿ‡jÏço@a€ébˆÜ@iÈ@üÓ‰Ú@aΩäëzbpL@cÎ@cçÏÖ@◊‡b@
ø@a€ÿ‡jÏço@a€ébˆÜ@iÈ@m–‹Ú@i‰v,ä@a€é,ÿä@@N@Î¸@Ì‘nñ,ä@@aÅnj,bâ@a€‹,ÏÊ@«‹,Û@@@@
a€ÿ‡jÏço@a€ñ‹k@œ‘¡[@i›@πÿÂ@a€n»ä“@«‹Û@a€‰ö,w@@Îa€rj,bp@@cÌö�,b@fl,Â@@@
€ÏÊ@™‹Ïfi@flénÇ‹ó@a€ÿ‡jÏçoL@ÎÌn·@guäaı@Áàa@a¸Ånjbâ@◊‡b@Ì‹ÔZ 

• Ìn·@cÅà@«Ó‰Ú@”ÜâÁb@10@uäaflbpL@ÎÌöb“@g€ÓËb@50@fl‹‹Ó‹6@flÂ@aΩbıN@
• i»,Ü@a€n‘‹Ó,k@Ì˝y,≈@€,ÏÊ@a0‹,Ïfi@a€äaˆ,’@i»,Ü@mäç,k@a€é,,‡bÖ@cÎ@@@@@@@@@

a€ÿ‡jÏçoN 

• œháa@◊bÊ@€ÏÊ@a€äaë|@áa@€ÏÊ@i?@œbm|@uÜ�a@I€ÏÊ@a€í,b@i,b€‹Ó‡ÏÊH@@L@
œhÊ@a€é‡bÖ@cÎ@a€ÿ‡jÏço@Ì»n5@„bô,v�@bL@iÓ‰‡,b@a€‹,ÏÊ@a€,j?@a€,Üa◊Â@@@@@
aΩbˆ›@€ˇçÏÖ~@ÌÜfi@«‹Û@«Ü‚@a€‰öwL@Îib€nb€Ô@«Ü‚@a€rjbpN 

i=K ^ÿà^ÛwÔ:Odor =a€ÿ‡jÏço@a€‰bôw@âaˆznÈ@m‘bâl@âaˆzÚ@a€6iÚ@«‰Ü@
âëËb@ibΩÓbÍL@◊‡b@¸@Ì‰nw@ybfi@•åÌÂ@«Ó‰Ú@fl‰È@ø@âüÏiÚ@40M50E@c@âÎaˆ,|@@
„–báÒN@œ–Ô@yb€Ú@«Ü‚@„öw@a€é‡bÖL@œh„È@Ì»?@c„È@fl,b@ãafi@ø@fläy‹,Ú@a€nz‹,›L@@@@
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Îø@a€ƒäÎ“@a€˝ÁÏaˆÓÚ@fl…@a€äüÏiÚ@m‰nw@i»ú@flä◊jbp@a¸Ånåafi@flr›@aΩÓr,bÊ@@
Îa˛flÏ„Ób@Î◊5ÌnÓÜ@a:ÓÜâÎu¥L@Î◊5ÌnÓÜ@aßÜÌÜÎãL@Îqb„Ô@c◊é,ÓÜ@a€ÿ5Ì,o@@L@
a€>@méjk@a€äÎaˆ|@a€‰–báÒN@ÎπÿÂ@«‡›@aÅnj,bâap@ié,Ó�Ú@Îç,äÌ»Ú@€‹äaˆz,Ú@@@@@

test@Odor simple and fast[@Ω»äœÚ@ÖâuÚ@„öw@a€é‡bÖ@◊‡b@Ì‹ÔZ@
• Ìn·@cÅà@«Ó‰Ú@flÂ@a€é‡bÖL@ÎmäüÓjËb@i‰é,jÚ@âüÏi,Ú@fl,Â@@@@40@–@50EL@

ÎÎô»Ëb@ø@◊Óè@™ÿ·@a€Ã‹’L@Îmä◊Ëb@«‹Û@ÖâuÚ@yäaâÒ@a€ÃäœÚN 

• @Ìn·@flnbi»Ú@a€»Ó‰Ú@€»ÜÒ@cÌb‚L@Îfl˝yƒ,Ú@@a„j»,bt@âÎaˆ,|@@@fl,Â@a€»Ó‰,Ú@@~@
ÎÌ»n5@a€é‡bÖ@cÎ@a€ÿ‡jÏço@„bôv�b@gáa@%@m‰j»s@fl‰È@âaˆzÚ@„–báÒN@@

u=K ^ÿ—È^fl=:Texture@Øk@cÊ@Ìn‡Óå@a€‘Ïa‚@i,dÊ@@Ìÿ,ÏÊ@”Ïafl�,@@b@gç,–‰vÓ�@b@
™jj�b@À7@flnÿn›@cÎ@fln»vÂ~@ÎyjÓjbmÈ@¸@ÌåÌÜ@”�äÁb@«Â@12.5@fl·N@

É=K ^ÿ’o_ÃÔ:Density @Øk@c¸@måÌÜ@a€ÿrbœÚ@«Â@500M650@◊Ó‹Ï@uäa‚@
ø@aΩ6@aΩÿ»kL@«‰Ü@âüÏiÚ@flnÏç�Ú@”ÜâÁb@25EN 

‰|||K=ng||_m=^•||à^áÓ=^ÿÜ^jÎ||Ô=:No self-heating=a˛8,,ÜÒ@a€»ö,,ÏÌÚ@cÎ@
a€ÿ‡jÏço@a€‰bôw@qbi,o@iÓÏ€ÏuÓ�,@@b~@Î¸@§,Üt@@i,È@m–,b«˝pL@@@Îø@Îu,ÏÖ@@
âüÏiÚ@fl‰bçjÚ@€‰íb¬@a€jÿ6ÌbL@m˚Ö@gµ@âœ…@ÖâuÚ@yäaâmÈL@ÎÌn·@gu,äaı@Á,àa@@@
a¸Ånjbâ@◊‡b@Ì‹ÔZ 

• Ìn·@cÅà@«Ó‰Ú@flÂ@a€é,‡bÖ@Îã„Ë,b@ø@y,ÜÎÖ@fl,Â@@@@@1M@2@◊Ó‹,Ï@u,äa‚@@L@
ÎmäüÓjËb@i‰é,jÚ@âüÏi,Ú@fl,Â@@@@40@–@50EL@ÎÎô,»Ëb@ø@◊,Óè@™ÿ,·@@@@
a€Ã‹’L@flnñ›@iÈ@mäflÏfl6[@€‘Óbê@ÖâuÚ@aßäaâÒL@Îm,6⁄@a€»Ó‰,Ú@«‹,Û@@@@
ÖâuÚ@yäaâÒ@a€ÃäœÚN 

• Ìn·@fl˝yƒÚ@a€»Ó‰ÚL@Îfl˝yƒÚ@a€nÃ7@ø@ÖâuÚ@aßäaâÒ@Å˝fi@«ÜÒ@cÌb‚@
IæÿÂ@Å˝fi@ÌÏ‚@gµ@q˝qÚ@cÌb‚HN@œháa@√‹o@Öâu,Ú@aß,äaâÒ@ø@a€»Ó‰,Ú@@@@
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ÖÎÊ@mÃÓ7L@œb€é‡bÖ@cÎ@a€ÿ‡jÏço@Ì»n5@„bôv�b@Îqbin�bL@Î¸@∞Üt@iÈ@
c@§‹›N 

n_ÿo�_W=^˘~kg_á^m=^ÿgÎÈÿÈrÎÔ=Biological testsW  
=̀K =^ÿk|||·Õç=:Respiration (CO2 evolution/O2 uptake)=

Ìämj¡@Áàa@aΩ»Óbâ@a€à@Ì‘Óè@fl‘Üaâ@a„j»bt@qb„Ô@c◊éÓÜ@a€ÿäiÏÊL@cÎ@aΩénË‹Ÿ@
flÂ@a˛◊év¥L@ibâm–b @ÖâuÚ@aßäaâÒ@cq‰bı@«‡‹ÓÚ@mñ,‰Ó…@a˛8,ÜÒ@a€»ö,ÏÌÚ@@@@
ynÛ@a€ÏïÏfi@€‹‰öw@Îa€rjbp@Iëÿ›@6M1HL@yÓs@m,åÖaÖ@a€‘,Ó·@a€,r˝t@ø@@@@
fläy‹Ú@a€‰íb¬L@Îm‘›@fl…@a€ÜÅÏfi@ø@fläy‹Ú@a€‰öw@Îa€rjbpN@

@
 نياثو كسجينلأا نم سفنتلا لماوع سايقب ةيوضعلا ةدمسلأا جضن ىدم ديدتح :(1-6) لكش

 ةرارلحا ةجردب ددحتي مالثم ،نوبركلا ديسكأ
 

ÎÁàa@aΩ»Óbâ@a€r˝qÔ@Ìí,7@«‰,Ü@aß,ÜÎÖ@a€,Ü@@@@„Ób@fl,Â@◊,›@fl‰Ë,b@gµ@Öâu,Ú@@@@@
ÎflénÏÙ@„öw@Îqjbp@a€é‡bÖ@a€»öÏ@cÎ@a€ÿ‡jÏçoN@@
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Îø@Á,àa@a�ü,bâL@@@Ìé,nÇÜ‚@@Ö€Ó,›@a€n,‰–è@@@Respiration Index (RI)@ø@
”Óbê@ÖâuÚ@qjbp@a€ÿ‡jÏçoL@Îa€à@Ì»5@«‰È@iÿ‡ÓÚ@a˛◊év¥@IibΩ‹Óväa‚H@
aΩénË‹ÿÚ@€ÿ›@◊Ó‹Ï@uäa‚@flÂ@aΩÏaÖ@a€ñ,‹jÚ@aΩn�,bÌäÒ@@@Volatile solids (VS)@
ø@a€éb«Ú@Ifl‹‹Óväa‚@c◊év¥O◊Ó‹,Ï@u,äa‚@@@fl,Â@aΩ,ÏaÖ@aΩn�bÌäÒOa€é,b«Ú@@@mg 

O2/kg VS/h@HN@Îm»n5@”Ó‡Ú@Ö€Ó›@a€n‰–è@a˛”,›@fl,Â@@@500 mg O2/kg VS/h@
Ö€Ó‹�b@«‹Û@qjbp@a€ÿ‡jÏçoN@

◊‡b@ÌénÇÜ‚@fl‘Óbê@ybï›@a€n‰–è@Respiration quotient (RQ)@a€à@
Ì‘,,Óè@a€‰é,,jÚ@i,,¥@a˛◊é,,v¥@O2@aΩé,,nË‹Ÿ@Îq,,b„Ô@c◊é,,ÓÜ@a€ÿäi,,ÏÊ@CO2@
aΩnñb«ÜN@Îm»n5@”Ó‡Ú@0.9@€‹‰éjÚ@i¥@a˛◊év¥@O2@O@qb„Ô@c◊éÓÜ@a€ÿäi,ÏÊ@@

CO2@fl˚ëä�a@«‹Û@uÏÖÒ@«‡‹Óbp@◊‡ä@a€ÿ‡jÏçoN@
i=K ^ÿ|k…4=Ω=ƒ|ÑÉ=^ªÎ’àËf|_m===:Microbial change =fl,…@a€,ÜÅÏfi@ø@@@

fläy‹Ú@a€‰öwL@Ì‘›@a€‰íb¬@aΩÓÿäÎiÔ@ÎÌ‘›@a€nÿbqäL@ÎÌ‘›@fl»È@«ÜÖÁbN@
uK==^ÿ·ê_ø=^ˇ‡ä∑Ï=:Enzyme activity==@«‰Üflb@Ì‘›@a€nÿbqäL@ÎÌ‘›@fl»È@

«ÜÖ@a€jÿ6Ìb@ø@fläy‹Ú@a€‰öwL@œhÊ@a€‰íb¬@aΩÓÿäÎiÔ@cÌö�b@Ì‘›L@ÎflÂ@q·@Ì‘›@
a€‰íb¬@a�„åπÔN@

9K ^ªÈ^É=^¶_‹ŸÔ=Inert materialsW 
fl,,,,Â@aΩ,,,,ÏaÖ@a®bfl‹,,,,Ú@cÎ@a€ÃäÌj,,,,Ú@a€,,,,>@πÿ,,,,Â@cÊ@mÿ,,,,ÏÊ@ø@@@@@

a€ÿ‡jÏç,,,o@M@i–»,,,›@a€‰í,,,bübp@a�@„é,,,b„ÓÚ@M@i»,,,ú@cu,,,åaı@fl,,,Â@@@
a€åu,,,bx@cÎ@a€‰é,,,Ów@cÎ@a€j˝ç,,,nÓŸ@cÎ@i»,,,ú@aΩ»,,,bÖÊN@ÎÁ,,,àÍ@aΩ,,,ÏaÖ@@@@
gáa@fl,,,b@Îu,,,Üp@¸@∞,,,Üt@:,,,b@§‹,,,›L@Îgáa@fl,,,b@aç,,,n‡ä@ÎuÏÖÁ,,,b@ø@@@@@
a€ÿ‡jÏç,,,o@a€‰bô,,,w@œh„Ë,,,b@m‘‹,,,›@fl,,,Â@”Ó‡n,,,ÈN@Î€n‘‹Ó,,,›@„é,,,k@@@@@@@@
mÏau,,,Ü@Á,,,àÍ@aΩ,,,ÏaÖ@a€ÃäÌj,,,Ú@cÎ@fl‰,,,…@mÏau,,,ÜÁb@@L@œh„,,,È@Ì‹,,,å‚@fläa”j,,,Ú@
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aΩ,,,ÏaÖ@a®,,,b‚@a€,,,>@ç,,,Ón·@mñ,,,‰Ó…@a€ÿ‡jÏç,,,o@fl‰Ë,,,b@@L@ç,,,Ïaı@◊b„,,,o@
„jbmÓ,,,Ú@cÎ@yÓÏa„Ó,,,Ú~@Îa€,,,nzÿ·@ø@™nÏaÁ,,,b@ÎflÿÏ„bmË,,,bN@Îø@@yb€,,,Ú@fl,,,b@
gáa@◊,,,,bÊ@a€ÿ‡jÏç,,,,o@flñ,,,,‰»�@b@fl,,,,Â@aΩÇ‹–,,,,bp@a€j‹ÜÌ,,,,Ú@a€ñ,,,,‹jÚ@@
Ia€‘‡bfl,,,ÚHL@œÓv,,,k@cÊ@Ì,,,n·@a€–,,,äã@Îœñ,,,›@a€åu,,,bx@Îa€j˝ç,,,nÓŸ@@@@@@
ÎaΩ»bÖÊ@Îa€‰éÓw@ÎÀ7Áb@”j›@a€jÜı@ø@«‡‹Óbp@aΩ»b¶ÚN@@

Îfl,,Â@aΩ,,ÏaÖ@a®bfl‹,,Ú@cÎ@a€ÃäÌj,,Ú@a€,,>@@πÿ,,Â@cÊ@mÿ,,ÏÊ@ø@a€ÿ‡jÏç,,o@@
cÌö�,,b@M@Î€ÿ‰Ë,,b@€Óé,,o@i–»,,›@a€‰í,,bübp@a�@„é,,b„ÓÚ@M@aßñ,,Û@Îa€äfl,,bfi~@
ÎÁàÍ@m˚qä@«‹,Û@◊rbœ,Ú@a€ÿ‡jÏç,o@ÎuÏÖm,ÈN@@@@@Îø@◊,›@a˛y,Ïafi@œh„,È@Ø,k@@@@@
c¸@∞n,,Ï@@a€ÿ‡jÏç,,o@@«‹,,Û@c@fl,,,ÏaÖ@ÀäÌj,,Ú@ø@ë,,ÿ‹Ëb@cÎ@yv@@@‡Ë,,,bL@
πÿ‰Ë,,b@cÊ@mé,,jk@c@ô,,äâ@€�„é,,bÊ@cÎ@aßÓ,,ÏaÊL@Îc¸@ÌåÌ,,Ü@™n,,ÏaÍ@fl,,Â@c@
flÏaÖ@ÀäÌjÚ@«Â@1.5E@ø@◊‡jÏço@yjÓjbmÈ@4@fl·N 

10K ^ª≈_É„=^ÿî…àÒ=Ë^ÿo—ÎŸÔ=Trace and Heavy MetalsW=

:,àÍ@aΩ»,bÖÊ@mä◊Ó,åap@™,ÜÖÒ@ø@@@@@a˛8,ÜÒ@a€»ö,ÏÌÚ@Îa€ÿ‡jÏç,o@mj»�,@@@@b@
®�ÏâmËb~@Îflb@πÿÂ@cÊ@méjjÈ@flÂ@mé‡·@€�„ébÊ@ÎaßÓ,ÏaÊ@Îa€‰j,bp@@L@ÎÁ,àÍ@@
a€‰ék@§ÜÖÁb@”Ïa„¥@aΩäa”jÚ@€nÜaÎfi@a˛8ÜÒ@ÎaΩ‰nvbp@a€åâa«ÓÚN@Îfl,Â@Á,àÍ@@@
a€»‰bïä@cÎ@aΩ»bÖÊ@flb@ÁÏ@ÀàaˆÔL@Î∞nbuÈ@a€‰jbp@iÿ‡Óbp@”‹Ó‹Ú@flr›@a€‰z,bê@@

Copper@ÎaΩÏ€ÓjÜ&@Molybdenum@Îa€å„Ÿ@ZincL@Îfl‰Ëb@flÂ@a€»‰bïä@a€,>@¸@@
mÜÅ›@ô‡Â@a€»‰bïä@a€ÃàaˆÓÚ@flr›@a€åâ„ÓÉ@ArsenicL@a€ÿbÖflÓ,Ï‚@CadmiumL@
a€ÿäÎ‚@ChromiumL@a€äïbò@Lead@L@a€åˆj’@Mercury L@a€‰Óÿ,›@@Nickel L@
a€éÓ‹Ó‰ÓÏ‚@SeleniumN@ÁàÍ@a€»‰bïä@Ìn·@m‘ÜÌäÁb@«‹Û@cç,bê@a€,ÏãÊ@a¶,b“@@@@
€‹ÿ‡jÏço~@ÎÌ»5@«‰Ëb@ibΩ‹Óväa‚@€ÿ›@◊Ó‹Ï@u,äa‚@L@cÎ@fl,b@Ì»,ä“@i,b¶åı@ø@@@@
aΩ‹ÓÏÊ@ppmL@ÎyÜÎÖ@ÁàÍ@a€»‰bïä@ø@a€ÿ‡jÏço@∞ÜÖÍ@uÜÎfi@I6M2HN@
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  يوضعلا دماسلا وأ تسوبمكلا في ابه حماسلا دودحو ةليقثلا صرانعلا :(2-6) لودج

  صرنعلا
  نويللما في ءزلجاب زيكترلا

 ةيناثلا ةجردلا  تسوبمك لىولأا ةجردلا  تسوبمك

 Arsenic@10 41@خينرزلا

 Cadmium@16 39@مويمداكلا

 Chromium@180 1200@@موركلا

 Copper@1020 1500@ساحنلا

 Lead@300 300@صاصرلا

 Mercury@11 17@قبئزلا

 Molybdenum@75 75@مندبيلولما

 Nickel@160 420@لكينلا

 Selenium@36 36@موينيليسلا

 Zinc@2190 2800@كنزلا

 
11K fÜËá=^•ê_Ûë=Seed weedsW 

=i,,àÎâ@aßí,,bˆì@@a€,,>@mnÏau,,Ü@@fl,,…@aΩÇ‹–,,bp@a€‰jbmÓ,,Ú@cÎ@aßÓÏa„Ó,,Ú@@@@
aΩé,,nÇÜflÚ@ø@g„n,,bx@a˛8,,ÜÒ@a€»ö,,ÏÌÚ@Ì,,n·@a€,,nÇ‹ó@fl‰Ë,,b@ií,,ÿ›@◊bfl,,›@@
cq‰,,bı@«‡‹Ó,,Ú@a€ÿ‡,,ä@ÎaΩ»b¶,,ÚL@Î§,,o@√,,äÎ“@Öâu,,bp@aß,,äaâÒ@aΩäm–»,,ÚL@
a€,,>@m,,6aÎÄ@i,,¥@@55M65@Öâu,,Ú@fl˜ÏÌ,,Ú@@cÎ@c◊r,,ä@”‹Ó‹�,,b@@€»,,ÜÒ@cç,,biÓ…@ø@@
fläy‹,,Ú@a€ÿ‡,,ä@a€‰í,,¡[@æ,,b@Ø»,,›@fl,,Â@Å,,Ïaò@a¶,,ÏÖÒ@€ˇ8,,ÜÒ@a€»ö,,ÏÌÚ@
cÎ@a€ÿ‡jÏç,,o@a€‰,,bmw@fl,,Â@«‡‹Ó,,bp@a€ÿ‡,,ä@a:,,ÏaˆÔL@Å‹,,ÏÍ@@@@@fl,,Â@i,,àÎâ@@
aßíbˆìN 
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12K ^ÿ’_Û·_m=^ª›àóÔ=PathogensW=
a€ÿbˆ‰,bp@@aßÓ,,Ú@a€Ü”Ó‘,Ú@@aΩ‡äô,,Ú@fl,,Â@a€jÿ6Ì,b@Îa€–�äÌ,,b@Îa€–7Îç,,bp@@

Îa€ÜÌÜaÊ@a€�–Ó‹ÓÚ@Îa€5ÎmÏãÎaL@mÿ,ÏÊ@flÏu,ÏÖÒ@ø@@@a˛ç,bê@ø@@aΩ,ÏaÖ@a®,b‚@@@
a€åâa«ÓÚ@ÎaßÓÏa„ÓÚ@Î´‹–bp@a€nñ‰Ó…@a€åâa«Ô@IuÜÎfi@6M3HN@

 ةضرملما ةيلحا تانئاكلا نم صلختلا نمز لىع ةرارلحا ةجرد يرثأت :(3-6) لودج

 يئاولها رمكلا ةقيرطب ةيوضعلا ةدمسلأا ةعانص في 

 ضرـملما نـئاكلا
Organism@

aةـيضرلما ةلاـلح 
Condition 

 ةجرد لىع / (ق) ةقيقدلاب نمزلا
@Io‚H@ةيوئلما ةرارلحا

 اكيلوتسه ابيماتنإ
Entamoeba 

histolytica cysts 

 ةيدبك جيرارخو لاهسإ
diarrhea, 

invasive liver 
abscess 

MMMM@5@÷O50@o‚@

 سراكسلإا ليفط ضيب
Ascaris lumbricoides 

egg 

 ةيقلح ناديد
round warm 

60@÷O50@o‚@7@÷O55@o‚@

 لايسوبرلا ايتركب
Brucella aboritis 

 ناسنلإا بيصت
 ناويلحاو

brucellosis 
60@÷O55@o‚@3@÷O65@o‚@

 ايترفدلل ةببسلما ايتركبلا
Comyebacterium 

diphteriae 

 ايترفدلا
diphteria 

45@÷O55@o‚@4@÷O70@o‚@

 لاينولماسلا ايتركب
Salmonella typhi 

 دوفيتلا ىحم
typhoid fever 

30@÷O60@o‚@4@÷O70@o‚@

 يلاوك ايشيشريإ
Escherichia coli 

 لاهسلإا ببست
diarrhea 

60@÷O@60@o‚@5@÷O70@o‚@

 سكوكوليفاتسإ ايتركب
Staphylococcus areus 

 يوئرلا باهتللاا ببست
pulmonary 
infection 

MMMM@20@÷O70@o‚@
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 ةضرملما ةيلحا تانئاكلا نم صلختلا نمز لىع ةرارلحا ةجرد يرثأت :(3-6) لودج عبات
 يئاولها رمكلا ةقيرطب ةيوضعلا ةدمسلأا ةعانص في 

 ضرـملما نـئاكلا
Organism@

aةـيضرلما ةلاـلح 
Condition 

 ةجرد لىع / (ق) ةقيقدلاب نمزلا
@Io‚H@ةيوئلما ةرارلحا

 يوئرلا نردلا ايتركب
Mycobacterium 

tuberculosis 

 يوئرلا نردلا ببست
tuberculosis 

 
40@÷O65@o‚@20@÷O70 o‚@

 .Shigella ssp@@@@لاجيـشلا
 ةداح ةيوعم تلازن

shigellosis 
diarrhea fever 

MMMM@60@÷O55@o‚@

 اموتسلكنلإا
Necator americaus 

 ةيفاطخ ناديد
hook warm 

MMMM@50@÷O50@o‚@

 اتانيجاس اينيت
Taenia saginata@

 ةيطيشرلا ناديدلا
tape warm 

30@÷O55@o‚@5@÷O70 o‚@

 Some@تاسويرفلا ضعب
viruss 

MMMM MMMM@25@÷O70@o‚@

@

Î„ƒ,,ä�a@€Ïu,,ÏÖ@Á,,àÍ@a€ÿbˆ‰,,bp@aΩ@‡äô,,Ú@€�„é,,bÊ@Îa€‰j,,bp@ÎaßÓ,,ÏaÊ@
∂é,,nÏÌbp@´n‹–,,Ú@ø@aΩÇ‹–,,bp[@€,,àa@mË,,Ü“@«‡‹Ó,,bp@g„n,,bx@a€ÿ‡jÏç,,o@@
i�äÌ‘,,Ú@a€ÿ‡,,ä@a:,,ÏaˆÔ@@gµ@a€,,nÇ‹óL@cÎ@m‘‹Ó,,›@flé,,nÏÙ@a€ÿbˆ‰,,bp@a€,,>@@@
mé,,jk@a˛fl,,äaû@gµ@aΩé,,nÏÙ@a�fl,,Â@À,,7@a®�,,ä~@Îa€,,à@¸@∞,,Üt@fl»,,È@
c@eq,,bâ@ô,,bâÒ@ib€6i,,Ú@Îa€‰j,,bp@cÎ@€�„é,,bÊ@ÎaßÓ,,ÏaÊL@Îa€,,à@Ì,,n·@fl,,Â@
Å,,˝fi@Öâu,,bp@aß,,äaâÒ@aΩäm–»,,Ú@a€,,>@m‰í,,d@cq‰,,bı@«‡‹Ó,,bp@aΩ»b¶,,Ú@@@@@@@@@
Îa€nz‹,,›@Ω,,ÜÒ@ãfl‰Ó,,Ú@üÏÌ‹,,Ú@@L@Á,,Ô@ãfl,,Â@aΩ»b¶,,Ú@[@°Ó,,s@m‘ö,,Ô@@«‹,,Û@
a€‰Ó‡bmÏÖa@Î«‹Û@a€ÿbˆ‰bp@aΩ‡äôÚL@Îc@fléjjbp@€ˇfläaûN@
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ÎÌ˝y,,,≈@fl,,,Â@a¶,,,ÜÎfi@a€é,,,bi’@fl,,,ÜÙ@a€n,,,dq7@a€Ïaô,,,|@Îa€–»,,,bfi@
€,,,,Üâubp@aß,,,,äaâÒ@aΩäm–»,,,,Ú@ø@fläy‹,,,,Ú@a€ÿ‡,,,,ä@a€‰í,,,,¡@@Active 

compostingL@«‹,,Û@a€,,nÇ‹ó@fl,,Â@a€ÿbˆ‰,,bp@aΩ‡äô,,Ú@ø@a€ÿ‡jÏç,,o@@@@@L@
g�̧@cÊ@Öâu,,bp@aß,,äaâÒ@aΩäm–»,,Ú@ø@flñ,,–Ïœbp@Î◊Ïfl,,bp@g„n,,bx@a˛8,,ÜÒ@@@
a€»ö,,ÏÌÚ@€Óé,,o@a€»bfl,,›@a€ÏyÓ,,Ü@aΩé,,b«Ü@ø@a€,,nÇ‹ó@fl,,Â@@@@@@@flé,,jjbp@
a˛fl,,äaû@a€‰jbmÓ,,ÚPlant pathogens L@Îa€ÜÌ,,ÜaÊ@a®Ó�Ó,,Ú@Linear warm@
cÎ@a€‰Ó‡,,,bmÏÖa NematodesL@Î€ÿ,,,Â@Á‰,,,b⁄@«Ïafl,,,›@@cÅ,,,äÙ@mé,,,Ë·@ø@
a€‘ö,,bı@«‹ÓË,,b@gµ@ub„,,k@Á,,àÍ@aß,,äaâÒ@aΩnÏ€,,ÜÒ@Å,,˝fi@aΩäy‹,,Ú@a€‰í,,�Ú@@@
€»‡‹Ó,,Ú@g„ö,,bx@a€ÿ‡jÏç,,oL@fl‰Ë,,b@@g„n,,bx@i»,,ú@aΩä◊j,,bp@a€é,,bflÚ@@fl,,Â@
a˛ª,,bû@a€»ö,,ÏÌÚ@Îa˛flÏ„Ó,,bL@@Îg„n,,bx@fl,,ÏaÖ@g„åπÓ,,Ú@„í,,�Ú@ø@a€nz‹,,›L@@@
Îg„n,,bx@flö,,bÖap@flÓÿäÎiÓ,,Ú@Microbial antagonismL@∂,,b@ø@á€,,Ÿ@g„n,,bx@
aΩö,,,bÖap@aßÓÏÌ,,,Ú@Antibiotics@Îa€n�–,,,›@ParasitismL@ÎaΩ‰bœé,,,Ú@«‹,,,Û@
aΩÃ,,àÌbp@Competition for nutrientsL@Îœ‘,,ÜaÊ@a€‘,,ÜâÒ@aΩ‡äô,,Ú@fl,,…@
fl,,äÎâ@a€Ï”,,o@L@Îg„n,,bx@i»,,ú@aΩä◊j,,bp@a€,,>@§@–,,å@fläay,,›@@a€é,,ÿÏÊ@

Resting stages@ø@flé,,,jjbp@a˛fl,,,äaûL@fl‰nv,,,Ú@uÓ‹�,,,b@À,,,7@„bô,,,w@
Premature germination@ÌéË›@a€‘öbı@«‹ÓÈN 

ÎcÅ,,,7�aL@œ,,,hÊ@◊,,,›@a€ñ,,,–bp@a€é,,,bi‘Ú@m»n,,,5@fl»,,,bÌ7@€n‘Ó,,,Ó·@@@@@@
u,,,ÏÖÒ@a˛8,,,,ÜÒ@a€»ö,,,,ÏÌÚ@cÎ@a€ÿ‡jÏç,,,o@@~@Îa€,,,,>@◊‹‡,,,,b@◊b„,,,,o@
uÓ,,,,ÜÒ@ø@◊,,,,›@ï,,,,–Ú@fl‰Ë,,,,b@◊‹‡,,,,b@◊,,,,bÊ@@@a€é,,,,‡bÖ@a€»ö,,,,Ï@cÎ@
a€ÿ‡jÏço@uÓÜ�aN@@

Îπÿ,,Â@m‹Ç,,Óó@”,,Ó·@cÁ,,·@aΩ»,,bÌ7@€‹zÿ,,·@«‹,,Û@u,,ÏÖÒ@a˛8,,ÜÒ@@@@@@
a€»öÏÌÚ@cÎ@a€ÿ‡jÏço@ø@a¶ÜÎfi@a€nb€Ô@IuÜÎfi@6M4HN@
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  ةتجانلا ةيوضعلا ةدمسلأا ةدوج لىع مكلحا يرياعم صخلم حضوي (4-6) لودج
@ يئاولها@رمكلا نم

 ةيصالخا
 بسانلما ىدلما

 اله
 ةيصالخا

 بسانلما ىدلما

 اله 

 تابيبح مجح

  تسوبمكلا
 ةضوملحا ةجرد@مم@1-15

pH 
6.5-8.5 

  راجحلأا

 (مم 5  نم بركأ)
 بيرهكلا ليصوتلا@@%3@@نم لقأ

EC 

@@5.5@نم لقأ

@3-1.5@نم لضفبو

 بئاوشلا

 (مم 2 نم بركأ) 

   %5  نم لقأ

 ةدالما نم

 ةيوضعلا

 لىع ةيوضعلا ةدالما

 نزولا ساسأ

 بطرلا

@@%20@ نم بركأ

 لىع ةيوضعلا ةدالما

 فالجا نزولا ساسأ
@%60@ نم بركأ

 ةفاثكلا
600-650@

@3م/مجك
 تابوركيلما دادعأ

(Cfu/g) 
10 6- 10 9 

 oم 25-20 ةرارلحا ةجرد@flÂ@@40%@لقأ ةبوطرلا ىوتمح
@

Î€‘Ü@yÜÖ@a€‘äaâ@a€Ïãaâ@â”,·@@100@€»,b‚@@1967@flÏaï,–bp@@a˛8,ÜÒ@@
a€»öÏÌÚ@aΩñ‰»Ú@ø@∫ËÏâÌÚ@flñä@a€»äiÓ,Ú@@i�äÌ‘,@Ú@a€ÿ‡,ä@a:,ÏaˆÔ@ø@ï,ÏâÒ@@@@
◊‡jÏço@◊b€nb€ÔZ@

1N „éjÚ@a€‰Ó6Îu¥@¸@m‘›@«Â@0.5@±@0.04EN@
2N aΩbÖÒ@a€»öÏÌÚ@¸@m‘›@«Â@16@±@1EN@
3N „éjÚ@a€äüÏiÚ@¸@måÌÜ@«Â@30@±@3EN@
4N ◊‹ÏâÌÜ@a€ñÏÖÌÏ‚@¸@ÌåÌÜ@«Â5@±@0.5EN@
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5N ÎãÊ@aΩ6@aΩÿ»k@¸@Ì‘›@«Â@250@±@15@◊v·N@
‹ŸwÈ¿_m=‹Â›Ô=ÿŸ›w_Ã¡Ô=ƒŸ=^ãk›à^á=rÈÉÓ=^ÿå›_É=^ª·ktW=

1N Ø,,k@c€�,,b@m‘,,›@âüÏi,,Ú@a€né,,ÏÌ’@«,,Â@fl,,ÜÙ@@@@@25M30EL@ÎÁ,,Ï@
aß,,,Ü@a˛Ö„,,,Û@aΩ‰bç,,,k@€‹‡zbœƒ,,,Ú@«‹,,,Û@i‘,,,bı@a€ÿbˆ‰,,,bp@@@@@@@
aßÓ,,Ú@ib€ÿ‡jÏç,,o@«‹,,Û@”Ó,,Ü@aßÓ,,b@@@@ÒN@◊‡,,b@cÊ@Á,,àÍ@a€äüÏi,,Ú@@@

ô,,,äÎâÌÚ@Ω‰,,,…@a€n�,,,bÌä@a€åaˆ,,,Ü@€‹ÿ‡jÏç,,,o@«‰,,,Ü@mé,,,ÏÌ‘È@@@@
çbˆj�b@cÎ@«‰Ü@açnÇÜaflÈ@ø@aß‘›N 

2N ø@yb€,,,,Ú@•,,,,åÌÂ@a€é,,,,‡bÖ@a€»ö,,,,Ï@ø@◊Ïfl,,,,bp@flÿí,,,,ÏœÚL@
Îm»äô,,,È@€nv–Ó,,,—@ãaˆ,,,Ü@L@cÎ@Îï,,,‹o@âüÏin,,,È@˛”,,,›@fl,,,Â@@@

20EL@Îcï,,,j|@€Ï„,,,È@”äÌj�,,,b@fl,,,Â@a€,,,6al@a€äfl,,,bÖ@a€‹,,,ÏÊL@@@@@
œh„,,,,È@ø@Á,,,,àÍ@aßb€,,,,Ú@¸@Ìñ,,,,‹|@€‹né,,,,ÏÌ’@cÎ@a¸ç,,,,nÇÜa‚L@
ÎØk@g«bÖ@ôj¡@âüÏinÈN 

3N «‰,,,Ü@ô,,,j¡@a€äüÏi,,,ÚL@Ì,,,n·@œ,,,äÖ@a€ÿÏfl,,,bp@ø@flñ,,,–ÏœbpL@@@@
Îa€6üÓ,,,kL@q,,,·@a€n‘‹Ó,,,k@∂b◊Ó‰,,,bp@a€n‘‹Ó,,,k[@€ö,,,‡bÊ@u,,,ÏÖÒ@
a€nv,,,b„è@ø@mÏãÌ,,,…@a€äüÏi,,,ÚL@€ÿ,,,Â@@@∞ƒ,,,ä@aç,,,nÇÜa‚@flÓ,,,bÍ@@
fl‹Ïq,,,,Ú@fl,,,,Â@flÓ,,,,bÍ@a€,,,,6 @ÎaΩñ,,,,bâ“@[@yÓ,,,,s@gÊ@y,,,,äaâÒ@
aΩñ,,,–Ïœbp@i»,,,Ü@a€6üÓ,,,k@¸@mé,,,n�Ó…@a€,,,nÇ‹ó@fl,,,Â@@@@@@c@
i,,,,àÎâ@€‹zí,,,,bˆì~@Î¸@fl,,,,Â@a€‰Ó‡,,,,bmÏÖ@Îa€ÿbˆ‰,,,,bp@aßÓ,,,,Ú@
aΩ‡äôÚL@gáa@flb@◊b„o@aΩÓbÍ@fl‹ÏqÚ@iËbN@@

@ 
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=n_‡Î�_W=^ÿkwŸÎ˙m=^ª≈›ŸÎÔ=ªà^–gÔ=ËjÈ‘ÎÑ=rÈÉÓ=^˚5ÑÓ=^ÿ≈òÈÍÔW=
@

€‹nd◊,,,,,Ü@fl,,,,,Â@u,,,,,ÏÖÒ@a˛8,,,,,ÜÒ@a€»ö,,,,,ÏÌÚ@cÎ@a€ÿ‡jÏç,,,,,o@
Î§‘Ó,,’@fl»,,bÌ7@a¶,,ÏÖÒ@iË,,b@@@~@œh„,,È@Ì‹,,å‚@gu,,äaı@i»,,ú@a€n‘,,ÜÌäap@cÎ@@@@@
a€nz‹Ó˝p@aΩ»‡‹ÓÚL@Îfl‰ËbZ@
^ÿkwŸ||Î˙m=^ÿ’Î›Î_ÛÎ||Ô=I=Ëjê||›⁄W@a€ÿäi,,ÏÊ@a€»ö,,Ï@@M@a€‰,,Ó6Îu¥@a€ÿ‹,,Ô@
M@„é,,jÚ@a€ÿäi,,ÏÊ@gµ@a€‰,,Ó6Îu¥@@@M@a˛ÌÏ„,,bp@a€àaˆj,,Ú@ø@aΩ,,bı@@@M@aΩ,,ÏaÖ@
a€»ö,,,ÏÌÚ@a€àaˆj,,,Ú@ø@aΩ,,,bı@@M@a€é,,,»Ú@a€njbÖ€Ó,,,Ú@a€ÿbmÓÏ„Ó,,,Ú@@M@a€nÏï,,,Ó›@
a€ÿËäiÔ@M@§‹Ó˝p@a˛ªbû@a€»öÏÌÚN@
^ÿkwŸ||Î˙m=^ÿ�gÎ≈Î||Ô=I=Ëjê||›⁄W@a€nÏãÌ,,…@aßv‡,,Ô@€‹zjÓj,,bp@@@M@a€ÿrbœ,,Ú@M@
a€‹ÏÊ@M@aßäaâÒ@a€àamÓÚ@€‹ÿ‡jÏçoN@

¢ŸÎ˙m=^˘‡g≈_n_m=^ÿ…_âÍÔI=Ëjê›⁄W@m‘ÜÌä@qb„Ô@c◊éÓÜ@a€ÿäiÏÊ@M@a˛◊év¥N@
Îyn,,,Û@πÿ,,,Â@gu,,,äaı@Á,,,àÍ@a€‘Óbç,,,bp@Îa€n‘,,,ÜÌäapL@œ,,,hÊ@a˛fl,,,ä@@

Ìn�‹,,,,k@cÅ,,,,à@«Ó‰,,,,bp@ær‹,,,,Ú@€‹‡ñ,,,,–Ïœbp@cÎ@aΩÿ‡,,,,Ïâap@a€,,,,>@@@
Ìäu,,,,Û@a€n»,,,,ä“@«‹,,,,Û@ÅÏaï,,,,Ëb~@Îgu,,,,äaı@a€nz‹,,,,Ó˝p@a€é,,,,bi‘Ú@
«‹ÓËbN@
ùàÍ—Ô=`~Ü=^ÿ≈Î·|_m=ÿŸkwŸÎ⁄W=
^ÿ≈Î·Ô=^¶_flW=

Á,,Ô@a€»Ó‰,,Ú@a€,,>@m˚Å,,à@fl,,Â@flÿ‡,,ÏâÒ@a€é,,‡bÖ@a€»ö,,Ï@@@@@@@°b€nË,,b@
a€,,,>@«‹ÓË,,,b~@Îa€,,,>@§n,,,Ï@«‹,,,Û@fl,,,ÏaÖ@flnjbÌ‰,,,Ú@ø@aßv,,,·@Î´n‹–,,,Ú@
ø@a®ñ,,,bˆó~@Îfl‰Ë,,,b@fl,,,b@Á,,,Ï@«ö,,,Ï~@Îfl,,,b@Á,,,Ï@À,,,7@«ö,,,Ï~@
ÎÅbï,,,Ú@ø@yb€,,,Ú@«Ó‰,,,bp@flÿ‡,,,Ïâap@aΩÇ‹–,,,bp@a€j‹ÜÌ,,,Ú@a€ñ,,,‹jÚ@@@@@@
Ia€‘‡bflÚ@aΩ‰å€ÓÚHN@
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ƒÎ·Ô=^ª≈›⁄W==
„ƒä�a@¸yn‡bfi@aynÏaı@a€»Ó‰Ú@a®b‚@«‹Û@flÏaÖ@À7@«ö,ÏÌÚ@~@flr,›@Z@a€‘�,…@@

aΩ»Ü„ÓÚ@Îa€åubx@Îa€j˝çnÓŸ~@œh„È@Øä@œñ‹Ëb@flÂ@a€»Ó‰Ú@a®b‚L@Îmj‘Û@ib”Ô@
a€»Ó‰ÚL@a€>@πÿÂ@m‘�Ó»Ëb@gµ@cu,åaı@ï,Ã7Ò@@~@Îm»n,5@Á,àÍ@a€»Ó‰,Ú@@@@Á,Ô@@«Ó‰,Ú@@
a€nz‹Ó›N@

€‹zñ,,Ïfi@«‹,,Û@«Ó‰,,Ú@ær‹,,Ú@fl,,@Â@aΩñ,,–Ïœbp@cÎ@flÿ‡,,Ïâap@a˛8,,ÜÒ@
a€»öÏÌÚL@Øk@∫…@©‡Ï«,Ú@fl,Â@a€»Ó‰,bp@a¶åˆÓ,Ú@IcÎ@§,o@a€»Ó‰,b@@@@@@p@Sub-

sampleH@Îg«ÜaÖÁb@€n»�Ô@a€»Ó‰Ú@aΩ‡r‹ÚL@q·@Ìn·@i»Ü@á€Ÿ@g«ÜaÖ@a€»Ó‰Ú@�uäaı@
a€nz‹Ó˝p@«‹ÓËbN@

~�Ô=∏∆=^ÿ≈Î·_mW==
@fl,,Â@a®�,,d@cÊ@m»n‘,,Ü@cÊ@@aΩÿ‡,,ÏâÒ@cÎ@aΩñ,,–ÏœÚ@@Îy,,ÜÒ@flnvb„é,,Ú@flË‡,,b@
iÜÙ@«‹ÓËb@Î«‹Û@flÿÏ„bmË,bN@Î◊‡r,bfi@€»,Ü‚@a€@@@nv,b„è@~@fl,b@”,Ü@∞,Üt@fl,Â@@@@@
m»,,äû@i»,,ú@cu,,åaı@aΩñ,,–ÏœÚ@gµ@mäüÓ,,k@c«‹,,Û@fl,,Â@cu,,åaı@cÅ,,äÙ@@@@@@
i,,‰–è@aΩñ,,–ÏœÚ~@ÎÅbï,,Ú@«‰,,Ü@i,,ÜaÌbp@Î„ËbÌ,,bp@aΩñ,,–ÏœbpL@◊‡,,b@cÊ@@@
a€n‘‹Ó,,k@ibç,,nÇÜa‚@a€‹,,ÏÖâ@cÎ@aß–,,bâ@Ì‘‹,,›@fl,,Â@flé,,nÏÙ@a€nv,,b„è@L@«‹,,Û@
«ÿ,,è@a€n‘‹Ó,,k@ibç,,n@@ÇÜa‚@flb◊Ó‰,,Ú@m‘‹Ó,,k@flnÇññ,,Ú@@~@Îa€,,>@m»‡,,›@@
iÜÎâÁb@«‹Û@ãÌbÖÒ@fl»Üfi@a€nvb„èN@@
@∏∆=^ÿ≈Î·_m=^ª›oŸÔ=‹‚=^ª’›Èá^mW==

m»n‡,,Ü@„n,,bˆw@a€nz‹,,Ó˝p@ÎÖ”nË,,b@«‹,,Û@Öâu,,Ú@a€Ü”,,Ú@ø@cÅ,,à@a€»Ó‰,,bp[@
yÓ,,s@m»n,,5@a€»Ó‰,,Ú@flñ,,Üâ�a@cçbç,,Ó�b@fl,,Â@flñ,,bÖâ@a®�,,d@«‰,,Ü@m‘Ó,,Ó·@u,,ÏÖÒ@
a˛8,,ÜÒ@a€»ö,,ÏÌÚ@cÎ@a€ÿ‡jÏç,,o@[@Îá€,,Ÿ@˛Ê@a€‰n,,bˆw@aΩnzñ,,›@«‹ÓË,,b@@@
fl,,Â@a€»Ó‰,,bp@Ì,,n·@m»ƒÓ‡Ë,,b@gµ@aß,,Ü@a€,,à@@∞,,Üt@a®‹,,›L@Î¸@Ì,,˚Ö@gµ@
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aßñÏfi@«‹,Û@@„n,bˆw@@ç,‹Ó‡ÚN@œdÅ,à@@@2@u,äa‚@@M@�u,äaı@m‘,ÜÌä@a€@@‰,Ó6Îu¥@@
ø@aΩ»‡,,›@◊‡r,,bfi@M@fl,,Â@«Ó‰,,Ú@fl‘,,ÜaâÁb@@500@u,,äa‚@IÌ»,,?@4@ø@a˛€,,—@
fl,,Â@yv,,·@a€»Ó‰,,ÚH@@@#@£‡Ó»Ë,,b@fl,,Â@@flÿ‡,,ÏâÒ@Îã„Ë,,@b@200@ü,,Â@Ic@cÊ@
a€»Ó‰,,Ú@∑r,,›@0.0000025@fl,,Â@ÎãÊ@aΩÿ‡,,ÏâÒH@Îfl,,Â@q,,·@@@Ìñ,,j|@a€,,ÏãÊ@@

aΩ,,dÅÏá@€‹n‘,,ÜÌä@πr,,›@m‘äÌj�,,b@Îay,,Ü�a@ø@aΩbˆ,,Ú@fl‹Ó,,ÏÊ@I10M8@H@fl,,Â@a€,,ÏãÊ@
a€ÿ‹,,Ô@€‹‡ñ,,–ÏœÚ@cÎ@aΩÿ‡,,ÏâÒ@N@gá�a@¸@i,,Ü@fl,,Â@cÊ@Ìÿ,,ÏÊ@Á,,@@@àa@aßv,,·@
a€ñ,,Ã7@fl,,Â@a€»Ó‰,,Ú@ær‹�,,bL@c@fl»,,5�a@«,,Â@a€,,ÏãÊ@a€ÿ‹,,Ô@€‹‡ñ,,–ÏœÚ@aΩ,,äaÖ@
fl»äœÚ@ÅñbˆñËbN 

ƒ›“=^ÿ≈Î·ÔW==
Ì»n‡,,Ü@«‡,,’@cÅ,,à@a€»Ó‰,,Ú@«‹,,Û@yv,,·@aΩÿ‡,,ÏâÒ@cÎ@aΩñ,,–ÏœÚ@~@°Ó,,s@

mÿ,,ÏÊ@a€»Ó‰,,Ú@ær‹,,ÚL@Îπÿ,,Â@cÊ@m˚Å,,à@a€»Ó‰,,Ú@iÏaç,,�Ú@©,,è@fl»,,Ü„Ô@üÏ€,,È@
60@ç,,·@«‹,,Û@a˛”,,›L@¢,,˝“@aΩ‘,,jú@Î”�,,äÍ@a€,,ÜaÅ‹Ô@20@fl,,·~@Îá€,,Ÿ@
ihÖÅ,,bfi@Á,,àa@a1,,è@ø@„,,ÏaÄ�@@´n‹–,,Ú@fl,,Â@aΩÿ‡,,ÏâÒ~@q,,·@£‡Ó,,…@a€»Ó‰,,bp@
aΩdÅÏáÒ@«‹Û@”�»,Ú@fl,Â@aΩí,‡…@@@[@yÓ,s@Ì,n·@Å‹�Ë,b@€nñ,j|@flnvb„é,Ú@@@@@L@cÎ@
m˚Å,,à@a€»Ó‰,,bp@fl,,Â@«,,ÜÒ@üj‘,,bp@ibΩñ,,–ÏœÚL@@@œn˚Å,,à@«Ó‰,,Ú@fl,,Â@@a€�j‘,,Ú@
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„–,,bá@aßjÓj,,bp@a˛”,,›@fl,,Â@@12.5@fl,,·@gµ@cç,,–›~@ÎÌnj‘,,Û@c«‹,,Û@
aΩ‰Ç›@aßjÓjbp@a˛◊5@flÂ@12.5@fl·N 

• Ìn,,,·@ÎãÊ@aßjÓj,,,bp@c«‹,,Û@fl‰Ç,,›@a€,,,@@15@fl,,·L@Î€,,ÓÿÂ@Îã„Ë,,b@@
12.5@W>@ 

• Ì˚Å,,à@„,,b«·@fl‰Ç,,›@a€,,,@12.5@fl,,·L@ÎÌÏô,,…@œ,,Ï÷@fl‰Ç,,›@8@fl,,·~@
ÎÌ,,n·@fl»bfl‹nË,,b@i,,‰–è@a€�äÌ‘,,Ú@a€é,,bi‘ÚL@q,,·@Ì,,n·@ÎãÊ@aßjÓj,,@@,bp@
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c«‹Û@aΩ‰Ç›L@Î€ÓÿÂ@Îã„Ëb@12.5M8@WN 

• Ì˚Å,,à@„,,b«·@fl‰Ç,,›@@a€,,,@8@fl,,·L@ÎÌÏô,,…@œ,,Ï÷@fl‰Ç,,›@@5@fl,,·L@
ÎÌ,,,n·@fl»bfl‹nË,,,b@i,,,‰–è@a€�äÌ‘,,,Ú@a€é,,,bi‘ÚL@q,,,·@Ìn,,,@@@@@@,·@ÎãÊ@
aßjÓ,bp@c«‹Û@aΩ‰Ç,›L@Î€ÓÿÂ@Îã„Ëb@8M5@WN@ 

• Ì˚Å,,à@„,,b«·@fl‰Ç,,›@@@a€,,,@5@fl,,·L@ÎÌÏô,,…@œ,,Ï÷@fl‰Ç,,›@@@3.15@
fl,,·L@ÎÌ,,n·@fl»bfl‹nË,,b@i,,‰–è@a€�äÌ‘,,Ú@a€é,,bi‘ÚL@q,,·@Ìn,,@@@@@@,·@ÎãÊ@
aßjÓj,bp@c«‹Û@aΩ‰Ç,›L@Î€ÓÿÂ@Îã„Ëb@5M3.15@WN 

• Ì˚Å,,à@„,,b«·@fl‰Ç,,›@@@a€,,,@3.15@fl,,·L@ÎÌÏô,,…@œ,,Ï÷@fl‰Ç,,›@@@2@
fl,,·L@ÎÌ,,n·@fl»bfl‹nË,,b@i,,‰–è@@@a€�äÌ‘,,Ú@a€é,,bi‘ÚL@q,,·@Ìn,,@@@,·@ÎãÊ@
aßjÓj,bp@c«‹Û@aΩ‰Ç,›L@Î€ÓÿÂ@Îã„Ëb@3.15M2@WN 

• Ì˚Å,,à@„,,b«·@fl‰Ç,,›@@@a€,,,@2@fl,,·L@ÎÌÏô,,…@œ,,Ï÷@fl‰Ç,,›@@@1.25@
fl,,·L@ÎÌ,,n·@fl»bfl‹nË,,b@i,,‰–è@a€�äÌ‘,,Ú@a€é,,bi‘ÚL@q,,·@Ìn,,@@@@@@,·@ÎãÊ@
aßjÓj,bp@c«‹Û@aΩ‰Ç,›L@Î€ÓÿÂ@Îã„Ëb@2M1.25@WN 

• Ì˚Åà@„b«·@fl‰Ç,›@@a€,,@@1.25@fl,·@L@ÎÌÏô,…@œ,Ï÷@@@fl‰Ç,›@@0.8@fl,·@L@
ÎÌ,,n·@fl»bfl‹nË,,b@i,,‰–è@a€�äÌ‘,,Ú@a€é,,bi‘ÚL@q,,·@Ì,,n·@ÎãÊ@aßjÓj,,,bp@@@
c«‹Û@aΩ‰Ç›L@Î€ÓÿÂ@Îã„Ëb@1.25M0.8@WN@ 

ùàÍ—Ô=^•å_iZ@
a€‰éjÚ@aΩ˜ÏÌÚ@€ÿ›@yv·@flÂ@cyvb‚@aßjÓjbp@]@ÎãÊ@◊›@yv·@G@ÎãÊ@a€»Ó‰Ú@F@100@

=
‹ŸwÈ¿ÔW=

πÿ,,Â@a¸◊n–,,bı@ir˝q,,Ú@c”�,,bâ@§,,o@a€‘�,,ä@@@@12.5@fl,,·@Ω»äœ,,Ú@@”,,Ïa‚@
a€ÿ‡jÏçoN@

@
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4K j—ÑÍà=á–fi=^•›ÈóÔ=Ë^ÿ—ŸÈÍÔ=pH determination  W 

@^˚ÉË^m=Ë^ÿ’Î›_ËÍ_m=^ª�ŸÈfÔW=
• ™b€Ó›@fl‰ƒ‡Ú@”ÓbçÓÚ@Standard buffer solution@â”,·@ªÏô,nËb@@@7L@

9.21@L@4.01N@
• ãubuÚ@ÀéÓ›@ç»Ú@500@fl›@iËb@flbı@fl‘�äN@@
• 3@◊dê@ç»Ú@100@fl›@flÃéÏ€Ú@ÎubœÚN@
• 1@ÖÎâ÷@´äÎüÔ@250@fl›@áÎ@œnzÚ@ôÓ‘ÚL@Î€È@çÜaÖÒ@™ÿ‡ÚN@
• übyÏ„Ú@ç»Ú@q‘Ïl@œnzbmËb@2fl·N@
• flÓåaÊ@yébêN@
• ´jbâ@flÂ@a€jÏ€Ór¥@ç»nÈ@100@fl›N@

°ÂÎä=^ÿ≈Î·_mW=
• Ìn·@Æ›@a€»Ó‰Ú@«‹Û@fl‰Ç›@ç»Ú@q‘ÏiÈ@2@fl·@gáa@%@mÿÂ@a€�byÏ„,Ú@”,Ü@@@

c«Üp@a€»Ó‰Ú@«‹Û@Áàa@aßv·N 

• ãÊ@10@u·@flÂ@«Ó‰Ú@a€é‡bÖ@áap@yv·@aßjÓjbp@2@fl,·@ø@a€,ÜÎâ÷@@@
aΩÇäÎüÔN 

• cô,,—@100@fl,,›@fl,,Â@aΩ,,bı@aΩ‘�,,ä@iÏaç,,�Ú@aΩÇj,,bâ@@@@@[@€Ó»�,,Ô@@
flénÇ‹ñ�b@1@Z10N 

• qjo@À�bı@aΩ�b¬@«‹,Û@œÏÁ,Ú@a€,ÜÎâ÷@@@L@q,·@âx@a€,ÜÎâ÷@i‘,ÏÒ@Ω,ÜÒ@@@@@
15@Ö”Ó‘ÚL@cÎ@Ìn·@a€n‘‹Ók@iÏaç�Ú@çb÷@ãubuÓÚ@€‰–è@aΩÜÒN 

• i»Ü@a€äxL@m‰‘›@a€»Ó‰Ú@gµ@◊dê@100@fl›N@
‹≈_ÍàÓ=rÂ_â=^ÿ|=pHW=

• m‘bê@ÖâuÚ@aßäaâÒ@ø@aΩ»‡›L@ÎÌöj¡@«‹ÓËb@uËbã@a€,@pHN 
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• Ìn·@ÀéÓ›@a�€ÿ6ÎÖ@ibΩbı@aΩ‘�ä@iÏaç�Ú@ãubuÚ@a€ÃéÓ›N 

• ô…@yÏa€Ô@25@fl›@flÂ@a0‹Ïfi@a€‘ÓbçÔ@7@ø@◊dê@100@fl›N 

• ô,,…@a�€ÿ,,6ÎÖ@ø@a0‹,,Ïfi@a€‘Óbç,,Ô@@L@i»,,Ü@Àé,,‹È@ibΩ,,bı@aΩ‘�,,ä@@@
Î£–Ó–È@iÏâ”Ú@mäëÓ|@cÎ@fl‰bÖÌ›@Îâ”ÓÚ@„ƒÓ–ÚN 

• Ìn·@aÅnj,bâ@a¶@Ë,bã@Îô,j�È@fl,…@a0b€Ó,›@a€‘Óbç,ÓÚ@a˛Å,äÙ@@@@@@@9.21@L@
4.01N 

–Î_é=á–fi=^ÿ|=pHW=
• Ìäœ…@a�€ÿ6ÎÖ@flÂ@a0‹Ïfi@a€‘ÓbçÔL@ÎÌÃé›@ibΩbı@aΩ‘�äN 

• ÌÏô…@a�€ÿ6ÎÖ@ø@◊dê@flénÇ‹ó@a€»Ó‰ÚN 

• çv›@a€‘äaıÒ@a€>@cëbâ@g€ÓËb@a¶ËbãN 

• ÌÃé›@a�€ÿ6ÎÖ@i¥@◊›@«Ó‰Ú@ÎcÅäÙN 

• cÀ‹’@fl–nbÄ@míÃÓ›@a¶ËbãN@
j·¡ÎŒ=^§Â_â=Ë‹’_„=^ÿ≈›⁄=f_ª≈›⁄W=

• aâœ…@a�€ÿ6ÎÖ@flÂ@a€ÿdê@a0nÏ@«‹Û@«Ó‰Ú@a€ÿ‡jÏçoN 

• Ìn·@ÀéÓ›@a�€ÿ6ÎÖ@ibΩbı@aΩ‘�äN 

• ÌÏô…@a�€ÿ6ÎÖL@ÎÌ6⁄@ø@a€ÿdê@a0nÏ@«‹Û@aΩbı@aΩ‘�äN 

• •‹ó@flÂ@a€»Ó‰Ú@aΩÏuÏÖÒ@ø@a€ÿdêN 

• Ìn·@ÀéÓ›@a€ÿbçbp@Îa€ÜÎaâ÷@Î£–Ó–ËbN 

• Ìn·@m‰ƒÓ—@flÿbÊ@a€»‡›@ibΩ»‡›N 

@
@

 
@
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5K j—ÑÍà=^˚‹˙}=^ÿ’ŸÎÔ=f—Î_é=ÉárÔ=^ÿkÈìÎ⁄=^ÿ’ÂàfÏ= Total salts or EC 
determination in compost W= 

Ì»,,5@«,,Â@mä◊Ó,,å@a˛fl,,˝Ä@a€ÿ‹Ó,,Ú@a€àaˆj,,Ú@i‘Ó‡,,Ú@Öâu,,Ú@a€nÏï,,Ó›@@@@@@@
a€ÿËäi,,bˆÔ@Electrical conductivity (EC)~@Îa€,,à@Ì,,n·@a€n»,,j7@«‰,,È@@@@
ibΩ‹‹Ó‡ÏãOç·@cÎ@a€ÜÌéÓ‡ÂO‚@(dS/m) N@
^-_ÿÎ⁄=^ªåkÄÑ‹ÔW==

• ™‹Ïfi@◊‹ÏâÌÜ@a€jÏmbçÓÏ‚@0.01@flÏ€ä[@Ω»bÌäÒ@uËbã@a€,@ECL@Î∞ö,ä@@
iháaiÚ@0.7456@u·@flÂ@◊‹ÏâÌÜ@a€jÏmbçÓÏ‚@ø@€,6@fl,bı@fl‘�,ä@@@N@Á,àa@@
a0‹Ïfi@€È@ÖâuÚ@mÏïÓ›@◊ËäibˆÔ@1.4118@dS/m@«‰Ü@ÖâuÚ@y,äaâÒ@@

25@Öâu,,Ú@fl˜ÏÌ,,Ú@L@ÎØ,,k@£–Ó,,—@◊‹ÏâÌ,,Ü@a€jÏmbç,,ÓÏ‚@a€‰‘,,Ô@@@@@
I99.99EHL@”j›@cÅà@a€ÏãÊ@aΩ�‹ÏlL@«‹Û@ÖâuÚ@yäaâÒ@105@�‚@ΩÜÒ@
4@çb«bp@cÎ@c◊räL@q·@Ì5Ö@ø@©–—N 

ùàÍ—Ô=^ÿ—Î_éW 
• @ÌÏãÊ@10@u·@flÂ@a€é‡bÖL@q·@mÏô…@ø@ÖÎâ÷@´äÎüÔ@250@fl›N 

• @Ìöb“@100@fl›@flbı@fl‘�ä@gµ@a€é‡bÖ~@q·@m‘‹k@uÓÜ�a@«‹,@Û@uË,bã@@
a€äx@ΩÜÒ@30@Ö”Ó‘ÚL@ÎÌ6⁄@ΩÜÒ@30@Ö”Ó‘Ú~@q·@Ì‘‹k@ÌÜÎÌ�b@ÎÌäë|N 

• @Ìn·@a€6ëÓ|@ibçnÇÜa‚@Îâ÷@a€6ëÓ|N 

• @Ì,,n·@ô,,j¡@Îfl»,,bÌäÒ@uË,,bã@a€,,,@EC@yé,,k@a€n»‹Ó‡,,bp@aΩÏô,,zÚ@
ib€ÿnb€Ïx@a®bò@iÿ›@uËbãL@ibçnÇÜa‚@™‹,Ïfi@◊‹ÏâÌ,Ü@a€jÏmbç,ÓÏ‚@@@@

0.01@flÏ€äN 

• @ÌÃé,,,›@a�€ÿ,,,6ÎÖ@ibΩ,,,bı@aΩ‘�,,,ä~@q,,,·@ÌÃ‡,,,è@ø@flé,,,nÇ‹ó@
a€é‡bÖ@Ia€äaë|HL@Îm»Ó¥@ÖâuÚ@a€nÏïÓ›@a€ÿËäibˆÔN 

@
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6K j—ÑÍà=^ÿ·Î3Ër≤=^ÿ’ŸÏ=:Total Nitrogen determination  =

^ÿ·Î3Ër≤=^ÿ’ŸÏ=Ω=^˚5ÑÓ=^ÿ≈òÈÍÔ=Íê›⁄W=
• a€‰Ó6Îu¥@a€»öÏ~@ÎÁÏ@«jbâÒ@«Â@a€‰Ó6Îu¥@aΩÏuÏÖ@ø@ïÏâÒ@

flä◊jbp@«öÏÌÚ@„Ó6ÎuÓ‰ÓÚ@fl»‘ÜÒ@cÎ@iéÓ�Ú~@Îπr›@c◊rä@flÂ@90E@
flÂ@a€‰Ó6Îu¥@a€ÿ‹ÔN 

• a€‰,,Ó6Îu¥ aΩ»,,Ü„Ô~@ÎÁ,,Ï@«j,,bâÒ@«,,Â@a€‰,,Ó6@@Îu¥@aΩÏu,,ÏÖ@ø@
ïÏâÒ@„í,bÖâÌÚ@cÎ@„6amÓ,Ú@áaˆj,Ú@ï,bßÚ@¸ç,n–bÖÒ@a€‰j,bp@fljbë,äÒ@@@@@@@L@
Î«bÖÒ@¸@ÌnvbÎã@10E@flÂ@a€‰Ó6Îu¥@a€ÿ‹ÔN 

^ÿÕ’àÓ=^˚ã_ãÎÔW 
Îm,,n‹Çó@œÿ,,äÒ@a€n‘,,ÜÌä@ø@Áö,,·@aΩä◊j,,bp@a€‰Ó6ÎuÓ‰Ó,,Ú@ibç,,nÇÜa‚@@@@
y,,bflú@a€ÿ5ÌnÓ,,Ÿ@aΩä◊,,å@ø@Öâu,,bp@aß,,äaâÒ@a€»b€Ó,,Ú@i,,¥@360M400@�‚@
ø@Îu,,,ÏÖ@«bfl,,,›@flé,,,b«Ü[@yÓ,,,s@mnz,,,Ïfi@aΩä◊j,,,bp@a€‰Ó6ÎuÓ‰Ó,,,Ú@@gµ@
a˛flÏ„Ó,,,b~@mnz,,,Ü@fl,,,…@ª,,,ú@a€ÿ5@ÌnÓ,,,ŸL@Îmÿ,,,ÏÊ@fl‹,,,|@◊5Ìn,,,bp@@
a˛€Ïfl‰Ó,,Ï‚~@q,,·@Ì,,n·@m‘,,ÜÌä@a€‰,,Ó6Îu¥@a˛flÏ„Ó,,ÏflÔ@a€‰,,bmw@i,,b€n‘�7@ø@@@
Îç,,¡@”‹,,Ï@ihô,,bœÚ@a€ñ,,ÏÖa@a€ÿbÎÌ,,Ú@@@[@yÓ,,s@m�,,äÖ@a˛flÏ„Ó,,b@@L@ÎÌ,,n·@
aç,,n‘jb:b@ø@y,,bflú@a€jÏâÌ,,Ÿ@@@2EL@q,,·@m‘,,Üâ@ib€n»,,bÖfi@fl,,…@y,,bflú@@@@@
a˛Ì,,,ÜâÎ◊‹ÏâÌŸ@fl»‹,,,Ï‚@a€‘,,,ÏÒL@Îfl,,,Â@yv,,,·@aß,,,bflú@aΩé,,,nË‹Ÿ@ø@
aΩ»bÌäÒ@§ék@a€‰éjÚ@aΩ˜ÏÌÚ@€‹‰Ó6Îu¥@a€ÿ‹Ô@ø@a€»Ó‰ÚN@
^˚rÂäÓ=Ë^˚ÉË^m=^ª�ŸÈfÔW=

• uËbã@flÓÿäÎ◊‹ÜaÁ›@◊ËäibˆÔ@:ö·@a€»Ó‰bpN@
• uËbã@flÓÿäÎ◊‹ÜaÁ›@€n‘�7@a€‰Ó6Îu¥N@
• cÖÎap@ãubuÓÚ@fln‰Ï«ÚN 
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^ÿ’Î›_ËÍ_m=^ªåkÄÑ‹ÔW=
• ybflú@◊5ÌnÓŸ@flä◊å@„‘Ô@mä◊Óå@96@–@98EN@
• ´‹,,Ï¬@Áö,,·@flÿ,,ÏÊ@fl,,Â@@@1000u,,äa‚@◊5Ìn,,bp@iÏmbç,,ÓÏ‚@@@K@

100uäa‚@◊5Ìnbp@≠bê@¸flb„ÓÚ@K@10uäa‚@çÓ‹Ó‰ÓÏ‚N 

• ïÏÖa@◊bÎÌÚ@40EZ@ 

Î§öä@iÏãÊ@ÎayÜ@◊Ó‹Ï@uäa‚@ïÏÖa@◊bÎÌÚ@”íÏâ@„‘ÓÚL@ÎmÏô…@ø@ÖÎâ÷@
ç»nÈ@4@€6ap~@q·@Ìöb“@2.5@€6@flbıL@ÎÌ‘‹k@a€ÜÎâ÷@iÏaç,�Ú@™,ä⁄@@@
ãubuÔL@ÎÌ6⁄@€Ó5ÖL@q·@Ìÿ‡›@gµ@yÏa€Ô@4@€6@ibΩbı@aΩ‘�äN 

• ybflú@iÏâÌŸ@2EZ 
Ìàal@20u·@ybflú@iÏâÌŸ@„‘Ô@ø@€6@flbı@fl‘�ä@çbÅÂL@Î«bÖÒ@m,àal@@
◊‡ÓÚ@aßbflú@ø@250@fl‹›~@ÎÌéÇÂ@”äl@a€Ã‹Ó,bÊ@€Ó,àÎl@aß,bflú@@@~@
q·@Ìÿ‡›@aßv·@gµ@€6@i»Ü@a€n5ÌÜN@

• ybflú@ÁÓÜâÎ◊‹ÏâÌŸ@´–—@fl»‹Ï‚@a€»ÓbâÌÚ@N-70Z@
∞öä@ihôbœÚ@1.2M@1N4@fl›@flÂ@ybflú@a:ÓÜâÎ◊‹ÏâÌŸ@aΩä◊å@32M@

38E@gµ@200@fl›@flbı@fl‘�ä@ø@ÖÎâ÷@fl»Óbâ@ç»Ú@ÎayÜ@€6~@q·@Ìÿ‡›@
aßv·@gµ@€6@ibΩbı@aΩ‘�ä@Îmöj¡@a€»ÓbâÌÚN@

• ´‹Ï¬@a˛Ö€ÚZ 
∞öä@iháaiÚ@0.099@u·@flÂ@iäÎflÏ◊äÌåÎfi@uäÌÂ~@Î◊à€Ÿ@0.066Eu·@
flÂ@cªä@aΩÓrbÌ›@ø@100@fl›@flÂ@◊zÏfi@a�ÌrbÌ›@95EN@Ìn·@ôj¡@a€,@pH@
ΩÇ‹Ï¬@a˛Ö€Ú@«‰Ü@pH@5L@Îá€Ÿ@ihô,bœÚ@iö,…@„‘,¡@fl,Â@ÁÓÜâÎ◊é,ÓÜ@@@@@@
a€ñÏÖÌÏ‚@0.1@«ÓbâL@ynÛ@√ËÏâ@a€‹ÏÊ@a˛ªä@a€j‰–évÔL@q,·@@Ìö,b“@@

20@fl›@flÂ@a€Ü€Ó›@aΩÇn‹¡@€ÿ›@€6@flÂ@ybflú@a€jÏâÌŸN@
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‰òfi=^ÿ≈Î·_mW=
• Ì˚Åà@Îã„Ú@”ÜâÁb@flÂ@0.5@–@1@u·@flÂ@a€»Ó‰Ú@ib€öj¡L@ÎmÏô…@ø@

c„jÏiÚ@a:ö·N 

• Ìöb“@2@–@3@u·@flÂ@´‹Ï¬@a:ö·N 

• Ìöb“@20@fl›@flÂ@ybflú@a€ÿ5ÌnÓŸ@aΩä◊åN 

• a€néÇ¥@«‹Û@ÖâuÚ@yäaâÒ@flÂ@360@M@400°‚@ΩÜÒ@60@–@90@
Ö”Ó‘ÚN 

• m6⁄@ynÛ@m5Ö@∑bfl�bN 

j—�4=^ÿ≈Î·_mW=
• mÏô,,,,…@a€»@Ó‰,,,,,Ú@ø@ÖÎâ÷@a€,,,,n‘�7@†Ë,,,,,bã@flÓÿäÎ◊‹,,,,,ÜaÁ›@@

€‹n‘�7N 

• ÌÏô,,,,…@ÖÎâ÷@´äÎü,,,,Ô@∞n,,,,Ï@«‹,,,,@Û@10@fl,,,,›@y,,,,bflú@
iÏâÌ,,,Ÿ@2E@flö,,,b“@g€Ó,,,È@a€,,,Ü€Ó›@aΩÇ,,,n‹¡@@@L@ÎmÃ‡,,,è@i,,,È@@
c„jÏiÚ@a¸çn‘jbfiN 

• Ìöb“@€‹»Ó‰Ú@100@fl›@ïÏÖa@◊bÎÌÚ@40EN 

• Ø,,,ä@À‹Ó,,,bÊ@a€»Ó‰,,,Ú@ib€jÇ,,,bâ@@~@œnnñ,,,b«Ü@a˛flÏ„Ó,,,b@L@ÎÌ,,,n·@
aç,,,,,n‘jb:b@Îaflnñbï,,,,,Ëb@ø@y,,,,,bflú@a€jÏâÌ,,,,,ŸL@Îa€,,,,,à@
ÌnzÏfi@gµ@a€‹ÏÊ@a˛ÅöäN 

• Ì,,,n·@fl»,,,bÌäÒ@a˛flÏ„Ó,,,b@a€‰b£,,,Ú@ÎaΩ‡nñ,,,Ú@ø@y,,,bflú@a€jÏâÌ,,,Ÿ@@
°,,,,,bflú@a:Ó,,,,,ÜâÎ◊‹ÏâÌŸ@N-70L@yn,,,,,Û@Ì,,,,,nÃ7@a€‹,,,,,ÏÊ@@
a˛Åö,,,,ä@gµ@a˛ª,,,,ä@a®–Ó,,,,—L@ÎÌé,,,,v›@yv,,,,·@aß,,,,bflú@
aΩénË‹ŸN@

o b e i k a n . c o m
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ùàÍ—Ô=^•å_iW@

W
xxNxABNTotal 100

1000
14)(% −

=@

yÓs@gÊ@Z@@
I@A@H@@]@◊‡ÓÚ@ybflú@a:ÓÜâÎ◊‹ÏâÌŸ@aΩénË‹Ÿ@ø@fl»bÖ€Ú@”‹ÏÌÚ@a0‹Ïfi@

ÖaÅ›@a˛„jÏl@aΩ‘bâ„ÚN 

I@BH@@@  ]@◊‡ÓÚ@ybflú@a:ÓÜâÎ◊‹ÏâÌŸ@aΩénË‹Ÿ@ø@«‡‹ÓÚ@fl»bÖ€Ú@a€‘‹ÏÌÚ@
a€‰b£Ú@«Â@açn‘jbfi@a˛flÏ„Ób@ø ªú@a€jÏâÌŸ@ø@a€»Ó‰ÚN@

I@N@H@@@]@«ÓbâÌÚ@ªú@a:ÓÜâÎ◊‹ÏâÌŸN 

I14H@@ @]@a€ÏãÊ@aΩÿbœ¯@€‹‰Ó6Îu¥N@
I@W@H@ @]@ÎãÊ@a€»Ó‰ÚN@
@

7K=j—ÑÍà=^ÿ·3^m= Nitrate determination: 

^ÿÕ’àÓ=^˚ã_ãÎÔW==
• mn–b«›@a€‰6ap@ø@Îu,ÏÖ@ª,ú@a€ÿ5ÌnÓ,Ÿ@aΩä◊,å@fl,…@a€5Îç,¥@@@@@@L@

ÎmÿÏÊ@fl6a◊k@„Ó6Î@€Ï„È@iäm‘b€Ô@flñ–äN@
• @a€nÜaÅ˝pZ@c◊r,ä@fl,Â@@@5@u,åı@ø@aΩ‹Ó,ÏÊ@„,6ap@@@@NO3@Îflä◊j,bp@@

«öÏÌÚ@«ÜπÚ@a€‹ÏÊ~@flr›@a€éÿäÌbp@a€,>@¸@@πÿ,Â@a€,nÇ‹ó@fl‰Ë,b@@@@
ib€ÿäiÏÊ@a€‰í¡N@c◊rä@flÂ@5@uåı@ø@aΩ‹ÓÏÊ@yÜÌ,Ü@@Fe@cÌö�,@b@§,Üt@@
mÜaÅ‹�bL@Î€ÿÂ@πÿÂ@fl»b¶nËb@ibçnÇÜa‚@a€ÿäiÏÊ@a€‰í¡N@ 

^˚ÉË^m=Ë^˚rÂäÓ=^ªåkÄÑ‹ÔW==
• uËbã@a€nz‹Ó›@a€‹Ï„Ô@flö,jÏ¬@«‹,Û@ü,Ïfi@fl,ÏuÔ@@@@@425@„,b„ÏflÓ6@L@

ÎflåÎÖ@¢‹ÓÚ@8ÿËb@10@fl·N@

o b e i k a n . c o m
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^-_ÿÎ⁄=Ë^ÿ’Î›_ËÍ_m=^ªåkÄÑ‹ÔW=
• a0‹Ïfi@a€‘ÓbçÔ@€‹‰6ap@mä◊Óå@250@uåı@ø@aΩ‹ÓÏÊZ@
cál@0.3427@u·@flÂ@„6ap@a€ñÏÖÌÏ‚@NaNO3@ibΩbı@aΩ‘�,ä@ø@ÖÎâ÷@@
fl»Óbâ@ç»Ú@1@€6~@q·@c◊‡›@€‹»˝flÚ@ibΩbı@aΩ‘�äN@

• a€é‹é¿¿¿‹Ú@a€‘Óbç¿¿¿ÓÚ@€‹¿¿¿‰6ap@mä◊Ó¿¿¿åap@Iï¿¿¿–ä@@M@5@M@10@M@15@M@20H@u¿¿¿åı@ø@
aΩ‹ÓÏÊZ@

açzk@ø@ÖÎaâ÷@fl»ÓbâÌÚ@ç»Ú@50@fl‹‹,Ó‹6@aßv,Ï‚@a�mÓ,Ú@fl,Â@a0‹,Ïfi@@@@@@
a€‘ÓbçÔ@€‹‰6ap@mä◊Óå@250@uåı@ø@aΩ‹Ó,ÏÊZ@@ï,–ä@@M@1@M@2@M@3@M@4@
fl‹‹Ó‹6~@q·@c◊‡›@€‹»˝flÚ@ibΩbı@aΩ‘�äN@

• ™‹Ïfi@a€5Îç¥@mä◊Óå@2@EZ@
cál@1.0@u·@flÂ@a€5Îç¥@Brucine@ø@50@fl‹‹Ó‹6@flÂ@ªú@a€ÿ5ÌnÓŸ@
aΩä◊å@I95@M@97@E@HL@fl…@a€n‘‹Ó,k@a¶Ó,Ü@Ω,ÜÒ@@@@15@Ö”Ó‘,Ú@I∞ö,ä@”j,›@@@@
a¸çnÇÜa‚@fljbëäÒHN@

• ªú@a€ÿ5ÌnÓŸ@aΩä◊å@I95@M@97@EHZ@@
^ÿ�àÍ—ÔW==

1N @açzk@ø@c„biÓk@aÅnjbâ@2@fl‹‹Ó‹6@flÂ@a€»Ó‰bp@Îa€»Ó‰,bp@a€‘Óbç,ÓÚ@@@
Îa€é‹é‹Ú@a€‘ÓbçÓÚ@Îa€j˝„ŸN@@

2N @cô—@0.2@fl‹‹Ó‹6@flÂ@™‹Ïfi@a€5Îç¥@mä◊Óå@2@EL@ÎaÅ‹¡@uÓ,Ü�@a~@
q·@cô—@fljbëäÒ@i»Ü@a®‹¡@3@fl‹‹Ó‹6@flÂ@ª,ú@a€ÿ5ÌnÓ,Ÿ@aΩä◊,å@@@@
I95@M@97@EHL@Îâx@uÓÜ�a@3@fläap@ΩÜÒ@10@qÏaÊ~@q·@ô…@a€»Ó‰bp@
ø@flÿbÊ@flƒ‹·@ΩÜÒ@„ñ—@çb«Ú@Ia„ƒä@fl‹zÏ√Ú@â”·@2HN@@

o b e i k a n . c o m
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3N @aôj¡@uËbã@a€nz‹Ó›@a€‹Ï„Ô[@€Ó‘äc@ï–ä�a@«‹Û@mä◊Óå@Iï–ä@uåı@ø@
aΩ‹ÓÏÊH@ø@a€é‹é‹Ú@a€‘ÓbçÓÚ@€‹‰6apN@
4N @”Óè@«‹Û@uËbã@a€nz‹Ó›@a€‹Ï„Ô@i»Ü@„ñ—@çb«Ú@ÎÅ˝fi@24@çb«Ú@

flÂ@a�ôbœÚ@«‰Ü@üÏfi@flÏuÔ@425@„b„ÏflÓ6@ø@Å‹ÓÚ@8ÿËb@10@fl·N@
5N @”äaıÒ@c«‹Û@mä◊Óå@ø@a€é‹é‹Ú@I20@uåı@ø@aΩ‹Ó,ÏÊH@y,Ïa€Ô@@@0.65@

«‹Û@a¶ËbãN@@
^•å_f_m=W=

• aâç·@«˝”Ú@iÓb„ÓÚ@i¥@”äaıap@a¶Ëbã@€‹é‹é‹Ú@a€‘ÓbçÓÚ@€‹‰6ap@«‹Û@
a0Ïâ@a€ñbÖL@Îmä◊Óåap@ÁàÍ@a€é‹é‹Ú@«‹Û@a0Ïâ@a€éÓ?~@Î∂‘bâ„Ú@
”äaıap@a¶Ëbã@€‹»Ó‰bp@Îmä◊Óåap@a€é‹é‹Ú@a€‘ÓbçÓÚ@πÿÂ@m‘ÜÌä@◊‡ÓÚ@
a€‰6ap@ø@a€»Ó‰bp@Îa€j˝„Ÿ@iÏyÜÒ@a¶åı@ø@aΩ‹ÓÏÊ~@q·@ib€n»ÏÌú@
ø@aΩ»bÖ€Ú@a€nb€ÓÚ@πÿÂ@yébl@mä◊Óå@a€‰6ap@ø@a€»Ó‰bp@ibΩ‹Ó‡ÿ,bœ@¯@
€ÿ›@100@u·@flÂ@a€6iÚN@

Mx
x

xbacompostgNOme
0.6210
5)(100/3

−
=@

Mxxba 008.0)( −=@
yÓs@gÊZ@
a@@]@mä◊Óå@a€‰6ap@ø@a€»Ó‰bp@ib¶åı@ø@aΩ‹ÓÏÊN 

b@@@@] mä◊Óå@a€‰6ap@ø@a€j˝„Ÿ@ib¶åı@ø@aΩ‹ÓÏÊN 

5@@]@„éjÚ@a¸çnÇ˝òN 

10@@]@«bfl›@€‹nzÏÌ›@flÂ@fl‹‹Ó‡ÿbœ¯O@◊v·@gµ@fl‹‹Ó‡ÿbœ¯O100@u·@mäiÚN@
62.0@]@a€ÏãÊ@aΩÿbœ¯@€‹‰6apN 

M@@@]@«bfl›@a€äüÏiÚN@

o b e i k a n . c o m
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8K=j—||||ÑÍà=^ÿ·å||||gÔ=^ªÙÈÍ||||Ô=ÿŸ›||||_ÉÓ=^ÿ≈ò||||ÈÍÔ====Organic matter 
determinationW 

`Ëÿ�_W=f�àÍ—Ô=^•à”W=
ÎœÓËb@Ìn·@m‘ÜÌä@aΩbÖÒ@a€»öÏÌÚ@aΩ–‘ÏÖÒ@flÂ@a€»Ó‰Ú@ibßä÷L@Îfl‰Ëb@πÿÂ@

yébl@a€‰éjÚ@aΩ˜ÏÌÚ@€‹ÿäiÏÊ@a€»öÏ~@Îa€à@πr›@58E@flÂ@aΩbÖÒ@
a€»öÏÌÚN 

^˚rÂäÓ=Ë^˚ÉË^mW=
• œäÊ@£–Ó—N 

• flÓåaÊ@yébêN 

• u–‰Ú@i˝m¥@cÎ@Åå“N 

• œäÊ@yäÌ’N 

• ©–—N 

^ÿ�àÍ|—|ÔW=
• £–—@a€»Ó‰Ú@”j›@m‘ÜÌä@aΩbÖÒ@a€»öÏÌÚ@ø@a€–,äÊ@«‹,@@Û@Öâu,Ú@y,äaâÒ@@@

105@�‚N 

• mÏãÊ@a¶–‰Ú@a¶bœÚ@œbâÀÚ@«‹Û@ÖâuÚ@yäaâÒ@105@�‚@IAH~@q,·@Ì,ÏãÊ@@@
ø@a¶–,‰Ú@5@uäa‚@flÂ@a€é‡bÖ@a¶b“@aΩ�zÏÊL@ÎÌév›@Îã„Ëb@IBHN 

• mÏô…@a€»Ó‰Ú@ø@œäÊ@yäÌ’@«‹Û@Öâu,Ú@y,äaâÒ@@@550@–@600@‚@Ω,ÜÒ@@
çb«ÚN 

• m,,ÏãÊ@i»,,ÜÁb@q,,·@m»,,bÖ@gµ@@@a€–,,äÊ@fl,,äÒ@qb„Ó,,Ú@€n,,ÏãÊ@i»,,Ü@á€,,Ÿ@@@@
cÌö�,,,b~@Îyn,,,Û@Ìrj,,,o@a€,,,ÏãÊ@I@CH@«‹,,,Û@cÊ@Ìÿ,,,ÏÊ@a€n5Ì,,,Ü@@
i»Ü@aßä÷@ib1–—N 

o b e i k a n . c o m
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ùàÍ—Ô=^•å_iW=
a€‰éjÚ@aΩ˜ÏÌÚ@€‹‡bÖÒ@a€»öÏÌÚ@]@a€–‘Ü@ø@a€ÏãÊ@G@ÎãÊ@a€»Ó‰Ú@F@100 

100
)(
)(% x

AB
CBmatterOrganic

−
−

=
@

m‘ÜÌä@a€ÿäiÏÊ@a€»öÏ@ibßébl@flÂ@fl»äœÚ@„éjÚ@aΩbÖÒ@a€»öÏÌÚZ@
Ì,,n·@yé,,bl@a€‰é,,jÚ@aΩ˜ÏÌ,,Ú@€‹ÿäi,,ÏÊ@a€»ö,,Ï@fl,,Â@Å,,˝fi@fl»äœ,,Ú@a€‰é,,jÚ@
aΩ˜ÏÌ,,Ú@€‹‡,,bÖÒ@a€»ö,,ÏÌÚ@L@«‹,,Û@a«nj,,bâ@cÊ@aΩ,,bÖÒ@a€»ö,,ÏÌÚ@§n,,Ï@«‹,,Û@@@
yÏa€Ô@58E@flÂ@a€ÿäiÏÊ@a€»öÏN@Îib€nb€Ô@mñj|Z@

a€‰éjÚ@aΩ˜ÏÌÚ@€‹ÿäiÏÊ@a€»öÏ@]@a€‰éjÚ@aΩ˜ÏÌÚ@€‹‡bÖÒ@a€»öÏÌÚ@F@58@G@100@

100
58%% xmatterOrganiccarbonOrganic =

@
n_‡Î�_W=ùàÍ—Ô=^ª≈_ÍàÓW=

ÎœÓËb@Ìn·@m‘ÜÌä@a€ÿäiÏÊ@a€»öÏ@i�äÌ‘Ú@a:ö,·@ÎaΩ»,bÌäÒL@Îfl‰Ë,b@Ì,n·@@@@@
yébl@a€‰éjÚ@aΩ˜ÏÌÚ@€‹‡bÖÒ@a€»öÏÌÚ~@Îá€Ÿ@iöäl@a€‰éjÚ@aΩ˜ÏÌ,Ú@€‹ÿäi,ÏÊ@@@
a€»öÏ@F@1.724L@ÎÁÔ@„bmw@”é‡Ú@100G58N@
j—ÑÍà=^ÿ’àfÈ„=^ÿ≈òÈÌ=‘Î›Î_ÛÎ�_W 

@Ì,,n·@m‰ƒÓ,,—@übyÏ„,,Ú@üz,,Â@a€»Ó‰,,bp@Î£–Ó–Ë,,b@”j,,›@üz,,Â@a€»Ó‰,,Ú@@@@
aΩäaÖ@m‘ÜÌä@a€ÿäi,ÏÊ@a€»ö,Ï@iË,b@€n‡,ä@yjÓj,bp@a€»Ó‰,Ú@fl,Â@fl‰Ç,›@ç,»Ú@@@@@@@@@@
q‘Ïi,,È@0.5@fl,,·~@ç,,Ïaı@◊,,bÊ@á€,,Ÿ@aΩ‰Ç,,›@Á,,Ï@a®,,bò@ib€�byÏ„,,Ú@cÎ@@@@@
ibçnÇÜa‚@fl‰Ç›@ÅbâuÔN@
^˚rÂäÓ=Ë^˚ÉË^m=^ª�ŸÈfÔW=

• «ÜÖ@4@ÖÎaâ÷@ÖaˆäÌ,Ú@a€‘b«,ÜÒ@ç,»Ú@@@@250@fl,›@áap@œnz,Ú@flñ,‰–äÒ@@@@
fl‘bê@29O24N 

o b e i k a n . c o m



ÉÿÎ⁄=ì·_ƒÔ=^˚5ÑÓ=^ÿ≈òÈÍÔ= 
f≤=^˚ãç=^ÿ≈Ÿ›ÎÔ=Ë^ÿk�gÎ—_m=^ÿ≈›ŸÎÔ 

  294  
  

• «ÜÖ@4@flÿr–bp@iÿ›@fl‰Ëb@œnzÚ@flñ‰–äÒ@fl‘bê@29O24L@€nrj,o@fl,…@@@
a€ÜÎaâ÷@ÖaˆäÌÚ@a€‘b«ÜÒN 

• ÎyÜÒ@méÇ¥@iËb@ÎyÜÒ@§ÿ·@ø@Öâubp@aßäaâÒL@ÎiËb@4@flÏaô…@€,@
4@ÖÎaâ÷@ÖaˆäÌÚ@a€‘b«ÜÒN 

• «ÜÖ@5@ÖÎaâ÷@´äÎüÓÚ@flÜâuÚ@ç»Ú@200@fl›N 

• «ÜÖ@1@çzbyÚ@50@fl›L@ÎflÜâuÚ@iÏyÜap@a€,@0.1@fl›N 

• «ÜÖ@1@ãubuÚ@ÀéÓ›@500@fl›@iËb@flbı@fl‘�äN 

• flÓåaÊ@yébêN@
^ÿ’Î›_ËÍ_m=Ë^-_ÿÎ⁄W=
cÎ¸Z@™‹Ïfi@Öa@◊äÎflbp@a€jÏmbçÓÏ‚@Cr2K2O7@i6◊Óå@0.0667@flÏ€äZ@

• u–,,,,—@i‹,,,,Ïâap@Öa@◊äÎfl,,,,bp@a€jÏmbç,,,,ÓÏ‚@Cr2K2O7@Ω,,,,ÜÒ@
ç,,,,b«n¥@ø@œ,,,,äÊ@£–Ó,,,,—@«‹,,,,Û@Öâu,,,,Ú@@@105@�‚L@i,,,,äÖ@ø@
a1–,,,—~@q,,,·@ãÊ@19.615@u,,,·@fl‰Ë,,,b@i,,,bΩÓåaÊ@aßé,,,bê@@@~@
ÎgáainËb@ø@350@fl›@flÂ@aΩbı@aΩ‘�äN 

• i»‰bÌÚ@ëÜÌÜÒ@cô—@415@fl›@flÂ@ybflú@a€ÿ5ÌnÓŸ@95E@fl…@a€n5ÌÜ@
§o@ï‰jÏâ@aΩbıN 

• amä⁄@a0‹Ïfi@€Ó5Ö~@q·@a„‘‹È@gµ@ÖÎâ÷@fl»Óbâ@ç»Ú@1@€6~@q·@cô—@
«‹ÓËb@200@fl,›@fl,Â@y,bflú@a˛ÎâqÏœÏç,–ÏâÌŸ@@@@L@Îaô,j¡@aßv,·@@@
a€‰ËbˆÔ@gµ@€6N 

qb„Ó�bZ@™‹Ïfi@◊5Ìnbp@aßÜÌÜÎã@FeSO4.7H2O@i6◊Óå@0.4@flÏ€äZ@
• cál@111.1@u·@flÂ@◊5Ìnbp@aßÜÌÜÎã@ø@800@fl›@flÂ@aΩbı@aΩ‘�,ä@@

ø@ÖÎâ÷@fl»Óbâ@ç»nÈ@1@€6N 

o b e i k a n . c o m



^ÿÕî⁄=^ÿå_ÉéW=–Î_ã_m=Ë¢ŸÎ˙m=ªà^–gÔ=ËjÈ‘ÎÑ=rÈÉÓ=^˚5ÑÓ=^ÿ≈òÈÍÔ=

  295 
 

  

• cô—@5@fl›@flÂ@ybflú@a€ÿ5ÌnÓŸ@95EL@q·@aôj¡@aßv,·@a€‰Ë,bˆÔ@@@
gµ@€6N 

qb€r�bZ@™‹Ïfi@Å‹Ó¡@flÂ@a€–Ó‰b„räÎ€¥@Phenanthroline (C12H8N2.H2O)@fl…@◊5Ìnbp@
aßÜÌÜÎã@FeSO4.7H2OZ 
• cál@14.85@u,,·@fl,,Â@a€–Ó‰,,b„räÎ€¥@K@@6.95@u,,·@fl,,Â@◊5Ìn,,bp@@

aßÜÌÜÎã@ø@800@fl›@flÂ@aΩbı@aΩ‘�ä@ø@ÖÎâ÷@fl»Óbâ@ç»nÈ@1@€6N 

• i»Ü@∑b‚@a�áaiÚ@aôj¡@aßv·@gµ@€6@ibΩbı@aΩ‘�äN 

m‘ÜÌä@a€»bfl›@a€‘ÓbçÔ@flÂ@◊5Ìnbp@aßÜÌÜÎãZ@
• ô…@50@fl›@flÂ@Öa@◊äÎflbp@a€jÏmbçÓÏ‚@ø@ÖÎâ÷@´äÎüÔ@fl,Üâx@L@

q·@cô—@«‹ÓËb@100@fl›@flÂ@aΩbı@aΩ‘�ä@K@0.5@fl›@flÂ@a€Ü€Ó›N 

• «bÌä@ibçnÇÜa‚@™‹Ïfi@◊5Ìnbp@aßÜÌÜÎãN 

• «‰Ü@√ËÏâ@iÜaÌÚ@„‘�Ú@„ËbÌÚ@a€n–b«›@Ia€‹ÏÊ@a˛Åöä@a€,Üa◊ÂH@cô,—@@@
™‹Ïfi@◊5Ìnbp@aßÜÌÜÎã@FeSO4@„‘�Ú@„‘�ÚL@ynÛ@Ì,nÃ7@a0‹,Ïfi@gµ@@@
a€‹ÏÊ@a˛ªä@aßbÖN 

• a€»bfl,,,›@a€‘Óbç,,,Ô@F@]@50/X@yÓ,,,s@X@Á,,,Ô@«,,,ÜÖ@fl‹‹,,,Ó‹6ap@@
◊5Ìnbp@aßÜÌÜÎã@a€˝ãflÚ@€nÃÓ7@a€‹ÏÊ@gµ@a€‹ÏÊ@a˛ªäN 

• Ìäa«Û@«‡›@Áàa@a€n‘ÜÌä@”j›@§‹Ó›@a€»Ó‰bp@fljbëäÒ@Î«‰Ü@◊›@ç‹é,‹Ú@@
flÂ@a€n‘ÜÌäapN 

¢ŸÎ⁄=^ÿ≈Î·_mW=
• ibç,,,nÇÜa‚@aΩÓ,,,åaÊ@aßé,,,bêL@ãÊ@ib€ö,,,j¡@0.8@–@1@u,,,·@fl,,,Â@

a€»Ó‰Ú@Îçv›@Îã„ËbN 

o b e i k a n . c o m
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• a„‘,,›@fl,,b@#@Îã„,,È@gµ@ÖÎâ÷@Öaˆ,,ä@a€‘b«,,ÜÒ@@~@Îcô,,—@g€ÓË,,b@@50@
fl›@flÂ@™‹Ïfi@Öa@◊äÎflbp@a€jÏmbçÓÏ‚N 

• ô,,…@a€,,ÜÎâ÷@ø@aΩÿ,,bÊ@aΩÇñ,,ó@€,,È@ø@Îy,,ÜÒ@a€né,,Ç¥@L@qj,,o@
aΩÿr,,—@«‹,,Û@œÏÁ,,Ú@a€,,ÜÎâ÷@Îï,,‹È@ibΩ,,bı@@@@~@q,,·@ai,,Üc@«‡‹Ó,,Ú@@@
a€néÇ¥@ynÛ@Ìn·@a€Ã‹ÓbÊL@ÎÌén‡ä@Áàa@a€Ïô…@ΩÜÒ@çb«n¥N 

• i»Ü@a€éb«n¥@cÎ”—@a€néÇ¥~@q·@”·@in5ÌÜ@a€ÜÎâ÷N 

• a„‘,,,,›@™nÏÌ,,,,bp@ÖÎâ÷@a:ö,,,,·@@gµ@ÖÎâ÷@´äÎü,,,,Ô@fl,,,,Üâx@@
Igâ€‰‡,,bÌäH~@q,,·@cô,,—@a€ÓË,,b@@100@fl,,›@fl,,Â@aΩ,,bı@aΩ‘�,,ä@@K@0.5@
fl›@flÂ@a€Ü€Ó›N 

• «bÌä@ibçnÇÜa‚@™‹Ïfi@◊5Ìnbp@aßÜÌÜÎãN 

• Ìÿ,,äâ@a€»‡,,›@€ÿ,,›@«Ó‰,,Ú@3@fl,,äapL@fl,,…@fl˝yƒ,,Ú@c¸@ÌåÌ,,Ü@a€–,,ä÷@
i,,,¥@yv,,,·@◊5Ìn,,,bp@aßÜÌ,,,ÜÎã@aΩé,,,nÇÜ‚@ø@fl»,,,bÌäÒ@a€»Ó‰,,,Ú@@
a€‘ÓbçÓÚ@Î«Ó‰Ú@aΩ‘bâ„Ú@«Â@0.5@fl›N@

ùàÍ—Ô=^•å_iW=
a€‰éjÚ@aΩ˜ÏÌÚ@€‹ÿäiÏÊ@a€»öÏ@§ék@flÂ@aΩ»bÖ€Ú@a€nb€ÓÚZ@

W
FxxTBcarbonOrganic 12)(% −

=
@

yÓs@gÊZ@
W@@]@ÎãÊ@a€»Ó‰Ú@ib¶äa‚N@
B@@]@«ÜÖ@fl‹‹Ó‹6ap@◊5Ìnbp@aßÜÌÜÎã@€»Ó‰Ú@aΩ‘bâ„ÚN@
T@@]@«ÜÖ@fl‹‹Ó‹6ap@◊5Ìnbp@aßÜÌÜÎã@€‹»Ó‰Ú@aΩ‘ÜâÒN@

12@@]@a€ÏãÊ@a€àâ@€‹ÿäiÏÊN@
@
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q·@§ék@a€‰éjÚ@aΩ˜ÏÌÚ@€‹‡bÖÒ@a€»öÏÌÚ@◊‡b@Ì‹ÔZ@
a€‰éjÚ@aΩ˜ÏÌÚ@€‹‡bÖÒ@a€»öÏÌÚ@]@a€‰éjÚ@aΩ˜ÏÌÚ@€‹ÿäiÏÊ@a€»öÏ@i�äÌ‘Ú@
Îa€ÿ‹Ô@Îi˝⁄@F@2N298@
@

yÓ,,,s@üäÌ‘,,,Ú@m‘,,,ÜÌä@a€ÿäi,,,ÏÊ@a€»ö,,,Ï@i�äÌ‘,,,Ú@Îa€ÿ‹,,,Ô@Îi,,,˝⁄@¸@
måÌ,,,Ü@«,,,Â@@75E@fl,,,Â@a€ÿäi,,,ÏÊ@a€»ö,,,Ï@ib€»Ó‰,,,ÚL@Îib€n,,,b€Ô@Ì@@@‹,,,å‚@
€‹zñ,,,Ïfi@«‹,,,Û@a€ÿäi,,,ÏÊ@a€»ö,,,Ï@a€ÿ‹,,,Ô@cÊ@„ö,,,äl@cÎ€�,,,b@a€‰,,,bmw@
fl,,,,Â@a€�äÌ‘,,,,Ú@@F@I100@G75@]1.33HL@q,,,,·@i»,,,,Ü@á€,,,,Ÿ@„ö,,,,äl@@@
a€‰bmw@F@1.724@I1.333@F@1.724]@2.298HN@

@

298.2%% xcarbonOrganicmatterOrganic =@
@

„éjÚ@a€ÿäiÏÊZ@a€‰Ó6Îu¥@C/N RatioZ 
m»n5@„éjÚ@a€ÿäiÏÊZ@a€‰Ó6Îu¥@C/N Ratio@cyÜ@cÁ·@fl˚ëäap@„öw@
a€ÿ‡jÏçoL@ÎÌn·@yébiËb@◊b€nb€ÔZ@

@i‘é‡Ú@a€‰éjÚ@aΩ˜ÏÌÚ@a€ÿäiÏÊ@a€»öÏ@G@a€‰éjÚ@aΩ˜ÏÌÚ@€‹‰Ó6Îu¥@a€ÿ‹Ô@
@
9K=j—||||ÑÍà=^ÿ·å||||gÔ=^ªÙÈÍ||||Ô=ÿŸÕÈã||||ÕÈá=^ÿ’Ÿ||||Ï=Total phosphorus 

determinationW=

`J=ùàÍ—Ô=^ÿ3ãÎhW=
^ªÈ^É=^ÿ’Î›Î_ÛÎÔ=^ªåkÄÑ‹ÔW=

• ªú@„Ó6ÌŸ@flä◊å@IARH@HNO3   N@ 

• ªú@i7◊‹ÏâÌŸ@60E@@@@@HClO4N 

• ™‹Ïfi@„6ap@a˛flÏ„ÓÏ‚@1E@@@NH4NO3N@
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• Ö€Ó›@œÓ‰Ïfi@œÓrb€¥@0.1EN 

• flÏ€ÓjÓÜap@a˛flÏ„ÓÏ‚~@Îá€Ÿ@iháaiÚ@100@uäa‚@flÏ€ÓjÜÌŸ@c„ËÓÜâaÌÜ@
MoO3@cÎ@118@uäa‚@flÂ@ybflú@aΩÏ€ÓjÓÜÌŸ@H2MoO4@ø@flåÌw@

flÂ@400@fl‹›@flbı@fl‘�äL@80@fl›@ÁÓÜâÎ◊éÓÜ@cflÏ„ÓÏ‚~@q·@a€Ã‹ÓbÊ@
ynÛ@∑b‚@a�áaiÚL@Îa€6ëÓ|@«‰Ü@a€‹åÎ‚N@

• Ìö,,b“@aΩ,,åÌw@a€é,,bi’@i,,j¡ı@gµ@@™‹,,Ïfi@∞n,,Ï@«‹,,@Û@600@fl,,›@
flbı@fl‘�ä@400@fl›@ªú@„Ó6ÌŸN@ 

• ∞–,,≈@aΩ,,åÌw@ø@flÿ,,bÊ@Öaœ,,@¯@Ω,,ÜÒ@24@ç,,b«Ú~@°Ó,,s@¸@Ìnÿ,,ÏÊ@
âaçk@cï–ä@«‰Ü@méÇÓ‰È@«‰Ü@ÖâuÚ@yäaâÒ@flÂ40M45°‚N 

• ™‹Ïfi@ÁÓÜâÎ◊éÓÜ@ïÏÖÌÏ‚@NaOH@0.1 L@Î∞öä@iháaiÚ@4u·@O@
€6@flbı@fl‘�äN@

• ybflú@a:ÓÜâÎ◊‹ÏâÌŸ@HCl@0.1 L@Î∞öä@inÇ–Ó—@8.3@fl›@ø@
ÎayÜ@€6@flÂ@aΩbı@aΩ‘�äN 

^ÿ�àÍ—ÔW=
• ÌÏãÊ@1@–@2@uäa‚@ib€öj¡@flÂ@a€»Ó‰Ú@a€‰b«‡,Ú@Îa¶bœ,Ú@«‹,@@@Û@Öâu,Ú@@

105@°‚@ø@◊,dê@ãu,,buÔ@ç,,»Ú@@150fl,,›L@ÎÌö,,b“@20@fl,,›@fl,,Â@
ybflú@a€‰Ó6ÌŸ@aΩä◊åL@q·@Ì,6⁄@Ω,ÜÒ@ç,b«Ú@i»,Ü@mÃ�Ón,È@iåubu,Ú@@@@@@@
çb«Ú~@ynÛ@m‰nËÔ@a€n–b«˝p@a˛Î€ÓÚN@Ìnbi…@i»Ü@á€,Ÿ@a:ö,·@«‹,@@@Û@
ç�|@çbÅÂL@ynÛ@Ìñj|@yv·@a0‹Ïfi@3@fl›@m‘äÌj�bN 

• i»Ü@cÊ@Ì5Ö@a0‹Ïfi@Ìö,b“@g€Ó,È@@@Îiäœ,’@@10@–@15@fl,›@fl,Â@ª,ú@@@@
a€j7Î◊‹ÏâÌŸ@HClO4@Iy,bflú@a€j7@Î◊‹ÏâÌ,Ÿ@”bi,›@€˝„–v,bâ@ø@@@@
ÎuÏÖ@c@flÏaÖ@«öÏÌÚ@çË‹Ú@a˛◊éÜÒHL@ÎÌnbi…@a:ö·@«‹Û@aΩé,�|@@

o b e i k a n . c o m
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a€ébÅÂ@ynÛ@mnñb«Ü@Àbãap@iÓöbıL@ÎÌñj|@yv·@a0‹Ïfi@y,Ïa€Ô@@
3@fl›L@«‰Üˆà@Ìäœ…@flÂ@«‹Û@aΩé�|@a€ébÅÂ@ÎÌ6⁄@€Ó5ÖN@ 

• Ìàal@a€äaç,k@ø@@50@fl,›@fl,bı@fl‘�,ä@@@L@q,·@Ìé,ÇÂ@yn,Û@a€Ã‹Ó,bÊ@@@@L@
ÎÌäë|@flÂ@Å˝fi@Îâ”,Ú@mäë,Ó|@ø@ÖÎâ÷@fl»Ó,bâ@ç,»Ú@@@@@100fl,›@L@
ÎÌÿ‡›@aßv·@ynÛ@a€»˝flÚ@ibΩbı@aΩ‘�äN 

• Ì˚Åà@iÏaç�Ú@flbïÚ@fl‘Üaâ@5@fl›@flÂ@aΩé,nÇ‹ó@a€é,bi’@@L@ÎÌÏô,…@@
ø@◊dê@ãubuÓÚ@ç»Ú@400fl‹›L@ÎÌöb“@10@fl›@fl,Â@ÁÓÜâÎ◊é,ÓÜ@@@
a˛flÏ„ÓÏ‚@aΩä◊å@Ì‹ÓËb@15@fl›@flÂ@ªú@a€‰Ó6ÌŸ@aΩä◊,å@L@q,·@@35@–@

50@fl›@flÂ@flÏ€ÓjÓÜap@a˛flÏ„ÓÏ‚L@Î∞ä⁄@i‘ÏÒ@ynÛ@ÌnÿÏÊ@a€äaç,k@@
a˛ï–ä~@q·@ÌéÇÂ@«‰Ü@ÖâuÚ@40@°‚L@ÎÌ6⁄@ΩÜÒ@6@çb«bp@cÎ@gµ@
a€ÓÏ‚@a€nb€ÔN 

• mäë|@™nÏÌbp@a€ÿdê@«‹Û@Îâ”Ú@mäëÓ|~@q·@ÌÃé›@a€äaçk@fläm¥@
∂z‹Ïfi@„6ap@a˛flÏ„ÓÏ‚@I1EHN 

• ÌÃé›@a€äaçk@i»Ü@á€Ÿ@ibΩbı@aΩ‘�ä@ynÛ@Ìñj|@a€äaë|@fl‰È@fln»bÖ€�b@
I1@fl›@flÂ@a€äaë|@¸@Ì»�Ô@a€‹ÏÊ@a€‘ä„–‹Ô@gáa@côÓ—@g€ÓÈ@„‘�Ú@flÂ@
Ö€Ó›@œÓ‰Ïfi@œÓrb€¥L@Î„‘�Ú@flÂ@ÁÓÜâÎ◊éÓÜ@a€ñÏÖÌÏ‚@0.1@«ÓbâHN 

• m‰‘,›@Îâ”,,Ú@@a€6ë,Ó|@ib€äaç,,k@aΩnv‡,…@«‹ÓË,,b@gµ@@@◊,dê@ãubuÓ,,Ú@@
ç»Ú@400 fl›N 

• @q,,·@mö,,b“@◊‡Ó,,Ú@™é,,ÏiÚ@fl,,Â@ÁÓÜâÎ◊é,,ÓÜ@a€ñ,,ÏÖÌÏ‚@@@@@0.1 @
måÌÜ@«‡b@Ì‹å‚@�áaiÚ@a€äaçkL@ÎÌäflå@:b@ib€äflå@(A)N 

• Ìöb“@gµ@a0‹,Ïfi@«,ÜÒ@„‘,b¬@fl,Â@@@@@Ö€Ó,›@œÓ‰,Ïfi@œÓr,b€¥@@@~@q,·@Ì,n·@@@
fl»,,,bÌäÒ@a€åaˆ,,,Ü@fl,,,Â@ÁÓÜâÎ◊é,,,ÓÜ@a€ñ,,,ÏÖÌÏ‚@iÏaç,,,�Ú@ª,,,ú@@
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a:ÓÜâÎ◊‹ÏâÌŸ@0.1 L@Îmév›@”äaımÈL@ÎÌäflå:b@ib€äflå@(B)N 

ùàÍ—Ô=^•å_iW@@

W
x

volumeused
volumetotalxxBAPTotal 100031.0)(% −=

yÓs@gÊZ@
@IA@H@@@@]@yv·@ÁÓÜâÎ◊éÓÜ@a€ñÏÖÌÏ‚N 

IBH@@@@]@yv·@ybflú@a:ÓÜâÎ◊‹ÏâÌŸ@aΩénÇÜ‚@ø@aΩ»bÌäÒN 

0.031@@@]@a€ÏãÊ@aΩÿbœ¯@€‹–Ïç–Ïâ@ib¶äa‚N 

100@@@]@fl»bfl›@a€‰éjÚ@aΩ˜ÏÌÚN 

I@W@H@@]@ÎãÊ@a€»Ó‰Ú@ib¶äa‚N 

i=–=^ÿ�àÍ—Ô=^ÿŸÈ‡ÎÔW=
m,,,,,n‹Çó@a€–ÿ,,,,,,äÒ@a˛çbç,,,,,,ÓÚ@ø@mÿ,,,,,ÏÌÂ@fl»‘,,,,,,Ü@fl,,,,,,Â@@@

œÏç,,,,–ÏflÏ€ÓjÓÜap@a˛flÏ„Ó,,,,Ï‚~@Îa€,,,,à@±n,,,,åfi@∂z‹,,,,Ïfi@◊‹ÏâÌ,,,,Ü@@
a€‘ñ,,,,ÜÌäÎãL@œÓ»�,,,,Ô@€Ï„�,,,,@b@cãâ÷@Ìn‰bç,,,,k@üäÖÌ�,,,,b@fl,,,,…@mä◊Ó,,,,å@@
a€–Ïç,,,–Ïâ@ø@a0‹,,,ÏfiN@q,,,·@m‘,,,Üâ@„–báÌ,,,Ú@a€ö,,,Ïı@Å,,,˝fi@a€‹,,,ÏÊ@@@@@@@@
a˛ãâ÷@ibç,,,,,n»‡bfi@uË,,,,,bã@a˛ç,,,,,jÿ6ÎœÏmÏflÓ6@@L@Îfl‰Ë,,,,,b@πÿ,,,,,Â@@
a€n»ä“@«‹Û@mä◊Óå@a€–Ïç–ÏâN 

^ÿ�àÍ—ÔW=
• Ì˚Åà@yv·@flÂ@flénÇ‹ó@a:ö·@ø@ÖÎâ÷@fl»Ó,bâ@ç,»Ú@@@50@fl,›@L@

ÎÌöb“@g€ÓÈ@„‘�nbÊ@flÂ@Ö€Ó›@ibâa„Ó6ÎœÓ‰ÏfiN 

• Ìöb“@ÁÓÜâÎ◊éÓÜ@a˛flÏ„Ó,Ï‚@@7@«Ó,bâ@„‘�,Ú@@@yn,Û@√Ë,Ïâ@a€‹,ÏÊ@@@@
a˛ï–äN 
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• Ì»bÖfi@a€ÜÎâ÷@°bflú@◊5ÌnÓŸ@1@«ÓbâL@ynÛ@Ìñj|@a0‹Ïfi@«,ÜÌ·@@
a€‹ÏÊN 

• Ìÿ‡›@a€ÜÎâ÷@i»Ü@á€Ÿ@°Ïa€Ô@80@–@90@fl›@flbı@fl‘�äN 

• Ìöb“@4@fl›@flÂ@™‹Ïfi@flÏ€ÓjÓ,Üap@a˛flÏ„Ó,Ï‚@@@2.5EL@fl,…@ô,äÎâÒ@@@
ÀéÓ›@«‰’@a€ÜÎâ÷@ibΩbı@aΩ‘�ä@Îa€äx@uÓÜ�aN 

• Ìöb“@6@„‘¡@flÂ@◊‹ÏâÌÜ@a€‘ñ,ÜÌäÎã@~@q,·@Ìÿ‡,›@ibΩ,bı@aΩ‘�,ä@@@@@gµ@
a€»˝flÚ@fl…@a€äx@a¶ÓÜN 

• mn·@a€‘äaıÒ@i»Ü@10@Ö”bˆ’@«‹Û@uËbã@a˛çjÿ6ÎœÏmÏflÓ6@«‰,Ü@ü,Ïfi@@@
flÏuÔ@660@„b„ÏflÓ6N 

ùàÍ—Ô=^•å_iW=

RxFx
WxDx

xCxBPTotal
1000

100%=@

yÓs@gÊZ@
IFH@@@]@fl»bfl›@a¶Ëbã@I@W@H@@@]@ÎãÊ@a€»Ó‰Ú@ib¶·N@
IR@H@@@@]@”äaıÒ@a€»Ó‰Ú@«‹Û@a¶Ëbã@–@”äaıÒ@a€Ó˝„ŸN 

IBH@@@@]@yv·@a€ÜÎâ÷@aΩ»Óbâ@a€à@#@œÓÈ@mÿÏÌÂ@a€‹ÏÊN 

ICH@@@]@yv·@flénÇ‹ó@a:ö·@a€ÿ‹Ô@€‹»Ó‰ÚN 

I@D@H@@@]@yv·@aΩénÇ‹ó@aΩdÅÏá@€‹n‘ÜÌäN 
 

10K=j—||ÑÍà=^ÿ·å||gÔ=^ªÙÈÍ||Ô=ÿ=ŸgÈj_ã||ÎÈfl=Ë^ÿî||ÈÉÍÈfl==Potassium and 
Sodium determination W=

^ÿÕ’àÓ=^˚ã_ãÎÔW==
• Ì‘,,Üâ@mä◊Ó,,å@◊,,›@@fl,,Â@a€ñ,,ÏÖÌÏ‚@Îa€jÏmbç,,ÓÏ‚@ibç,,nÇÜa‚@uË,,bã@@

fl�Ó,,b“@a€‹,,Ëk@~@Îá€,,Ÿ@∂‘bâ„,,Ú@ë,,ÜÒ@a�ë,,»b @aΩ‰j»,,s@fl,,Â@@@@@
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áâap@a€jÏmbç,,ÓÏ‚@Îa€ñ,,ÏÖÌÏ‚@aΩÏu,,ÏÖÒ@ø@a€»Ó‰,,bp@ÎflrÓ˝mË,,b@@@@@
aΩÏuÏÖÒ@ø@ç‹é‹Ú@a0b€Ó›@a€‘ÓbçÓÚN@@

^˚ÉË^m=Ë^˚rÂäÓ=^ªåkÄÑ‹ÔW==
• @uËbã@”Óbê@fl�Ób“@a€‹Ëk@IFlame PhotometerHN@@
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