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 artsbA tc   hcus lairetam tifeneb a eb ot decudorp eb nac hcihw desopsid lairetam a si esaggaB
 muirtan gnisu yb detlem si esaggab ni esolullec .dica etalaxo sa  sihT .edixordyh

 morf dica etalaxo gnicudorp ni tceffe erutarepmet revocsid ot esoprup  hcraeser
ordyh muirtan N4 dna esaggab marg51 gnixim yb enod si hcraeser sihT .esaggab -x

021 erutarepmet yteirav htiw setunim 501 si emit gnitlem .ssalg rekaeb ni edi ⁰  ,C
61 0⁰ 081 ,C ⁰ 002 nad C ⁰ dica dna yrtemonagnamrep gnisu sisylana evitatilauq .C -

 ot ot osla deniatbo si hcihw dica etalaxo enimaxe ot nekatrednu si noitartit esab
 etalaxo mumixam eht taht wohs hcraeser eht fo tluseR .tniop gnitlem eht enimaxe

0,4 si deniatbo dica  081 erutarpmet gnitlem ta w %1 o  hcraeser eht ot gnidroccA .C
.deniatbo dica etalaxo erom eht ,erutarepmet gnitlem rehgih eht taht  

yeK sdrow  : ica etalaxo ,edixordyh muirtan ,esolullec ,esaggab d 

   

.1  nauluhadneP  
( ubeT s muraniciffo murahcca )  namanat nakapurem

 .misumes nanubekrep  ilimaf malad ek kusamret  ubeT
eaecaop  tupmur  kopmolek iagabes lanekid hibel uata -
.natupmur   akiport haread hadner naratad id hubmut ubeT

 .akiport bus haread naigabes id aguj hubmut tapad nad
 nataubmep ukab nahab iagabes halada ubet amatu taafnaM

.risap alug   halada sagab tubesid aynmizal uata ubet sapmA
t nariac iskartske sesorp irad gnipmas lisah  utas iraD .ube

53 ratikes ubet sapma naklisahid kirbap -  tareb irad %04
 gniligid gnay ubet  miT( P silune )2991 ,  .  

 irad helorepid gnay atad ,9002 gnilig iskudorp adaP
 )IG3P( aisenodnI aluG nanubekreP naitileneP tasuP

6 nagned naahasurep 51 tapadret nakkujnunem  kirbap 2
 ,not atuj 03 gniligid gnay ubet halmuj nagned alug
 nakarikrepid naklisahid gnay ubet sapma aggnihes

 iapacnem  misumrep uata nuhat rep not atuj 5,01 ratikes
es gnilig -  nakatakid tapad aguj ubet sapmA .aisenodnI

sapma anerak ,gnipmadnep kudorp iagabes   naigabes ubet
 nahab iagabes alug kirbap helo gnusgnal iakapid raseb

 rakab reliob   ,sesorp naulrepek igrene iskudorpmem kutnu
 iskudorp %4,79( nuhat rep not atuj 2,01 ratikes utiay
 id rapmahret nuhat rep not atuj 3,0 ratikes aynasiS .)sapma

ihes kirbap nahal  ,aradu isulop nakbabeynem tapad aggn
 alug kirbap ratikes id pades kadit gnay uab nad nagnadnap

.)8002 ,osotnaS(  

 ubet sapma malad iD gnudnakret   ,asolules awaynes
 haloid tapad ini asolules awayneS .asolulesimeh nad ningil

ko masa itrepes ,nial kudorp idajnem .talas   masa awayneS
nataubmep ,kadelep nahab iagabes nakanugid tapad talasko  

,anraw taz  kutnu ,noyar  naulrepek   asilana muirotarobal  
,omiraN(   .)6002  iakapid talasko masa ,magol irtsudni adaP

  .1 lebaT aisenodnI id talaskO masA ropmI ataD  

nuhaT  )noT( ropmI  )noT( ismusnoK  

0002  191.12  087.13  

1002    041.71  464.53  

2002  508.81  177.63  

3002  058.82  654.83  

4002  045.52  500.24  

5002  058.62  877.54  

6002  08,614.92  05,505.74  

7002  02,232.13  411.05  

8002  01,321.53  01,316.35  
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 fisorok irad magol ignudnilem gnay sipalep nahab iagabes
ebmep nad  nad latem ,fitomoto rotaidar kutnu hisr

 ,natalarep aimik nahab ,atnit ,nilil irtsudni kutnu  malad  
tabo gnadibid ,ifargotof -  iagabes iakapid tapad natabo

.)8002 ,natiajnaP( raul kitpes itna nad kitatsomeah  
 nuhat paites aisenodnI id talasko masa nahutubeK
 ropmignem hisam aisenodnI ini taaS .takgninem ulales
 naigabes ihunemem kutnu iregen raul irad talasko masa
 masa ropmi ataD .iregen malad talasko masa nahutubek

d tapad aisenodnI id talasko  lebaT adap tahili .1  
 atad iraD misid )SPB( kitsitatS tasuP oriB  naklup

 masa ropmi natakgninep idajret nuhat ek nuhat irad awhab
 muleb gnay ubet sapma aynkaynab nad talasko

 ,naktaafnamid  gnatnet naitilenep nakukalid ulrep akam
.ubet sapma irad talasko masa nataubmep  

.2  edoteM nad nahaB  

.1.2  nahaB  talA nad  

a nakanugid gnay nahaB  helorepid gnay ubet sapma halad
 ,urabnakeP haread id ubet ria laujnep utas halas irad
 lonate ,N 100,0 adiskordih muirtan ,N4 adiskordih muirtan
 muilak ,%01 adirolk muislak ,M2 taflus masa ,%69

.N100,0 tanagnamrep  
A  nakanugid gnay tal halada   ,ruku saleg kaeb ssalg re , 

,reyemnelre   ubal ruku ,kudagnep gnatab ,   ,setet tepip
,gnoroc   gniras satrek ,paugnep nawac ,terub namhtaw  ,

,fitats gnatab ,mukav apmop  rednelb  , htab retaw  ,
rotakised  , nevo . 

.2.2  natileneP rudesorP  

 ,napaisrep utiay ,pahat 3 irad iridret ini naitileneP
p .lisah asilana nad  naanaskale  napaisreP   gnay ubet sapmA

nigna id ubet ria laujnep irad helorepid - naknigna   malad id
 nagnaur gnotopid ubet sapma naidumeK .irah 7 amales -

 id gnotop rednelb   gnay ubet sapma helorepid aggnih  
.sulah  

.3.2  naanaskaleP  

.a   malad ek nakkusamid marg 51 kaynabes ubet sapmA
 ssalg rekaeb  natural lm 052 nagned habmatid nad

 malad naksanapid ulal N4 HOaN nevo   Cº041 uhus adap
.tinem 501 amales  

.b   ulal ,lm 051 ± sanap ria habmatid ,naknignidid nahaB
h sanap ria nagned icucid nad gnirasid  ayntartlif aggni

.hinrej  

.c  lCaC natural nagned nakhabmatid tartliF  2  %01
 naidumek napadne kutnebret iapmas lm 052 kaynabes

.gnirasid  

.d  H malad nakturalid napadnE 2 OS  4  ,lm 002 kaynabes M2
 nakanuggnem nagned icucid nad gnirasid naidumek

.lm 51 kaynabes %69 lonate  

.e   adap nakpauid tartliF htab retaw   Cº07 rutarepmet adap
.maj 1 ±  

.f   kutnebret iapmas naknignid id tartlif naidumeK
 muraj latsirk apureb gnay talasko masa napadne

.hitup anrawreb  

.g   sesorp nagned nakinrumid helorepid gnay lisaH
te turalep nakanuggnem isasilatsirker .%69 lona  

.1   nagned nakturalid helorepid gnay latsirK
.lonate nakanuggnem  

.2   iapmas sagnanep sataid naksanap id naturaL
.aumes tural latsirk  

.3   tikides gnirasid natural sanap naadaek malaD
.tikides imed  

.4   kutnebret aggnih naknignidid tartlif naidumeK
.urab latsirk  

.5  aL  nakgnirekid latsirk naidumek ,gnirasid natur
.rotakised maladid  

.6   gnabmitid tapadid gnay latsirk naidumeK
 gnay gniras satrek tareb gnabmitid aynmulebes(

.)nakanugid naka  

.h   nakanuggnem nagned ignaluid g iapmas a rudesorP
º081 ,Cº061 narubelep rutarepmet isairav .Cº002 nad ,C  

.4.2  lisaH asilanA  

heleL kitiT ijU  
 sataid nakkatelid helorepid gnay talasko masa latsirK  talp

sutarappa tniop gnitlem  ulaL .nakpudihid tala naidumek ,
 helelem ialum latsirk taas adap rutarepmet tatac nad itama

 .riacnem latsirk iapmas  

 isartiT irtemonagnamreP  

 kaynabes ,sedauqa nagned nakturalid talasko masa latsirK
 ,lm 52 reyemnelre maladek nakkusamid lm 01
 01 kaynabes 8 : 1 takep taflus masa nagned nakhabmatid

07 uhus iapacnem aggnih naksanapid natural naidumek lm -
ral ,sanap naadaek malaD .Cº08  nagned isartit id natu

 anraw lubmit natural iapmas N100,0 tanagnamrep muilak
.kited 03 amales gnalih kadit gnay adum harem  

asaB masA isartiT  

 kaynabes ,sedauqa nagned nakturalid talasko masa latsirK
 ,lm 52 reyemnelre maladek nakkusamid lm 01

ned nakhabmatid  ,setet 3 kaynabes nielatflonef nag
isartit id naidumek   natural iapmas N100,0 HOaN nagned

adum harem anraw lubmit  

.3  nasahabmeP nad lisaH  
 ubet sapma irad talasko masa nataubmep naitilenep lisaH
 nagneD .ini bab malad nakiaruid naka atad asilana nad

gnep tahilem  talasko masa tareb padahret rutarepmet hura
.talasko masa latsirk asilana lisah nad naklisahid gnay  
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.1.3  lepmas asilanA  

irtemonagnamreP isartiT asilanA  

 talasko masa latsirK ,irtemonagnamrep isartit asilana adaP
ural lm 01 ,sedauqa nagned nakturalid tapadid gnay  nat

 ulal ,lm 01 taflus masa nagned habmatid talasko masa
 natural nagned isartitid nad )gnineb natural( naksanapid
 irtemonagnamrep isartit asilana lisaH .tanagnamrep muilak
 adum harem anraw nahaburep nagned iadnatid gnay

isahid gnay latsirk awhab nakataynem  malad nakl
.talasko masa latsirk fitisop halada naitilenep  

 asaB masA isartiT asilanA  

 gnay asilana talasko masa isartnesnok nautnenep adaP
 .asab masa isartit adotem nakanuggnem halada nakukalid
 nielatflonef rotakidni nakhabmatid talasko masa naturaL

al nad  .adiskordih muirtan natural nagned isartitid natur
 100,0 adiskordih muirtan natural nagned isartitid haleteS
 harem idajnem habureb gnineb anrawreb irad natural ,N
 halada helorepid gnay latsirk awhab nakatakid akam adum

habureP .talasko masa latsirk fitisop  nakkujnunem anraw na
 .isnelaviuke kitit nagned tubesid uata isartit rihka kitit
 rotakidni anerak halada naklubmitid gnay anraw nahabureP
 nad yaD( nartit nahibelek aynlucnum ipaggnanem gnay
 ,nakukalid gnay isartit lisah iraD .)6891 ,doowrednU

k isakifitnedi  masa isartnesnok tapadid talasko masa latsir
01 × 9,3 rasebes talasko -4 N 

heleL kitiT ijU asilanA  
 aimiK muirotarobaL id nakukalid helel kitit iju asilanA
 satisrevinU malA umlI nad akitametaM satlukaF ,kinagrO
 id naitilenep irad helorepid gnay talasko masA .uaiR

 tala nagned asilana sutarappa tniop gnitlem talp   nad
601=T helel kitit helorepid - 801 0 uneM .C  s’yrreP tur

5,101 helel kitit iaynupmem inrum talasko masa ,)8991( 0  .C
5,101 helel kitit lisah naadebreP 0 601 nagned C 0- 801 0  C

nrum muleb isasilatsirk lisah nakbabesid nanikgnumek  i
rotognep tapadret hisam uata . 

hareM arfnI irtemotofortkepS  

kukalid ini asilanA  masa aratna nakgnidnabmem kutnu na
 talasko masa nagned ubet sapma irad sisetnis lisah talasko
 sisetnis lisah talasko masa harem arfni murtkepS .radnats
 3 nad 2 rabmag adap tahilid tapad radnats talasko masa nad

:tukireb  

 

 rabmaG .1  asA hareM arfnI murtkepS radnatS talaskO m  

 
 rabmaG 2.  talaskO masA hareM arfnI murtkepS   lisaH

ubeT sapmA irad sisetniS . 
 

 rabmaG iraD  radnats talasko masa tahilid tapad 2
 liskordih sugug nagnatner isarbiv tauk napares ikilimem

0023 gnabmoleg nagnalib adap tapadret - mc 0073 -1  .  suguG
 adap majat nad tauk napares adap isasiretkarakid liskordih

mc 60,2243 -1  irad sisetnis lisah talasko masa aratnemeS .
 liskordih sugug nagnatner isarbiv ikilimem ubet sapma

mc 42,7143 gnabmoleg nagnalib adap -1  isarbiv iraD .
tna liskordih sugug nagnatner  radnats talasko masa ara

 ikilimem ubet sapma sisetnis lisah talasko masa nagned
 nakitkubmem ini laH .adebreb huaj kadit gnay kacnup

hid gnay awaynes ,ini naitilenep malad awhab  naklisa
talasko masa nakapurem  ( )2002 ,rakpohK .  

.2.3  P t narubeleP rutarepmeT huragne  tareB % padahre
 naklisahiD gnay talaskO masA  

 rasad utas halas halada helorepid gnay talasko masa tareB
 gnay talasko masa tareb % nakutnenem malad amatu
 gnay tareb % .talasko masa nataubmep irad nakisahid

arg 51 nagned talasko masa nataubmep irad helorepid  m
 nad tinem 501 utkaw ,N4 natural isartnesnok ,ubet sapma

041 narubelep rutarepmet isairav ˚081,C˚061 ,C˚  nad C
002 T adap tahilid tapad C˚  leba .2  

 
 lebaT  .2    tareB padahret narubeleP rutarepmeT huragneP

asetniS lisaH talaskO masA  

.oN   rutarepmeT
(O )C  

C tareB 2H2O  4

. H2 2O 
 tareB

C2H2O4 H2. 2O 
)rg(  atar - atar  

nuR  I  nuR II  )rg(  )%(  
1 041  982,0  574,0  283,0  55,2  
2 061  673,0  474,0  524,0  38,2  
3 081  385,0  126,0  206,0  10,4  
4 002  793,0  394,0  544,0  79,2  

 
 nakukalid talasko masa nataubmep sataid 1.3 lebat iraD
 tapaD .aynisairav pait kutnu naukalrep ilak aud kaynabes

aratna tahilid  nuR   nad 1 nuR  gnisam adap 2 -  gnisam
 nautas malad naklisahid gnay talasko masa tareb ,isairav
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 nagned lisah helorepid marg egnar   huaj ulalret kadit gnay
repmem tukireb 1.3 rabmaG .adebreb  nagnubuh naktahil

 narubelep rutarepmet (O )C   gnay talasko masa nagned
.tareb )%( nesrep malad naklisahid  

 

 
3 rabmaG .   narubelep rutarepmeT nagnubuH kifarG

.talaskO masA tareB % nagned  
 

 iraD 3 rabmag   tapad tahilid   iggnit nikames awhab
 gnay talasko masa tareb nesrep akam narubelep rutarepmet
 rutarepmet haletes numaN .kian nikames naklisahid

081 sataid narubelep 0 002 rutarepmet adap utiay C 0  C
 lisaH .nurunem naklisahid gnay talasko masa tareb nesrep

t gnay talasko masa  adap helorepid % 10,4 utiay rasebre
081 rutarepmet 0  nikames awhab nakujnunem ini laH .C

 gnay asolules akam nananugid gnay rutarepmet iggnit
 masa tareb nesrep aggnihes kaynab nikames sisilordihret
 alib ipateT .raseb nikames naklisahid gnay talasko

rutarepmet   nakbabeynem iggnit ulalret nakanugid gnay
 ,ohorguN( aynnasuberep natural helo asolules aynkasur
 gnay asolules aggnihes gnipmas iskaer idajret nad ,)0002
 naklisahid gnay talasko masa nad tikides sisilordihret

nurunem  

.4  K nalupmise  
t gnay naitilenep lisah iraD  tapad akam nakukalid hale

: naklupmisid  

.1   gnay nahab idajnem haloid tapad ubet sapmA
 rubelem arac nagned talasko masa utiay ,taafnamreb

.adiskordih muirtan nakanuggnem nagned asolules  

.2  041 narubelep rutarepmeT o 061 ,C o 081 nad C o  C
asa lisah padahret huragnepreb .talasko m  

.3   id ubet sapma irad talasko masa nataubmep sesorP
081 rutarepmet adap mumiskam lisah helorep o  utiay C

.)tareb %10,4( marg 206,0  

akatsuP ratfaD  
0102 ,kitsitatS tasuP nadaB  . rauL nagnadreP kitsitatS  

ropskE aisenodnI iregeN - ropmI . ,I.loV  uN .VC -r
 atuv .atrakaJ ,hadnI ayraK  

6891 .L,A ,doowrednU nad A.R ,yaD  .  aimiK sisilanA
nauK amiL ek isidE fitatit  .  ,atrakaJ ,aggnalrE pp  

94 - .05  

rakpohK M.S , . 2002 K . kitilanA aimiK rasaD pesno . U -n
aisenodnI satisrevi . pp  232 - 342  

omiraN  . 6002  .  irad talaskO masA nataubmeP  narubeleP
oK satreK HOaN naturaL nagned sakeB nar  . uJ -r

an  igolonkeT nad aimiK l (5 2 :)  37 - .97  

.T ,ohorguN  0002  . T irad natkafruS nataubmeP  nad nadna
tiwaS apaleK hapeleP .   ispirkS aG satisrevinU -d
.atrakaygoY ,adaM haj  

atiajnaP 8002 .R.R ,n  . taafnameP nagnabmegneP  tubaS na
nataubmeP kutnu gnaniP  talaskO masA  .  XIXXX  

(1 :)  24 - .94  

yrreP .W,D ,neerG nad H.R ,  8991  .  ’sreenignE lacimehC
koobdnaH   noitidE neveS . sasnaK fo ytisrevinU . 

pp  2- .34  

IG3P . 0102  .  nuhaT gniliG iskudorP naropaL  9002
aisenodnI id aluG TP/NPTP .  naitileneP tasuP

.naurusaP ,)IG3P( naisenodnI aluG nanubekreP  

.E.B ,osotnaS  8002  .  ,nanagnaneP : aluG kirbaP habmiL
 ayapU malad aynnataafnameP nad ,nahagecneP

rP uajiH imuB nad uriB tignaL margo  ,”
pDkZhxCq:ehcac=q?hcraes/231.351.521.47//:ptth  

.)1102 inuJ 1 seskaiD(  

neP miT lu si . 2991  . aS nahal iD ubeT naayadidubmeP  haw
alageT nad . atrakaJ ,ayadawS tibreneP  
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