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Abstract
The purpose of this innovation is to evaluate the nanoparticles of
Katira (Tragacanth gum), to optimize for reinforcing agent to restore
mechanical strength and stability of historical paper documents.
The method and approach of the research is practical study and it
is an analytic-comparative method involving gathering information
through the relevant tests to the research topic, such as pH tests,
mechanical strength, SEM analysis, zeta potential analysis to check
the depth of penetration and high stability. Katira nanoparticles with
different weight percentages were extracted and calcium hydroxide
was added for increasing its pH and glycerol was added for increasing
flexibility. The treatment was sprayed on the paper samples and then
it was done for humidity-temperature aging according to ISIRI-4706
standard number for 12 days and light aging according to ASTM
D-3e02-6819 standard number for 6 days. The results obtained from
the pH analysis, the pH of the treated samples before and after aging
increased compared to the blank sample about 40%. SEM analysis
showed the physical synthesis of the broken fibers. Mechanical
strength Analysis in the newspaper samples, before and after aging,
showed an increase in strength of 3 to 15%depending on the amount
of gum that was used. The result of colorimetric analysis showed
no change in the color and opacity of the reinforcing material. In
the zeta potential analysis, the size of the material was found to be
4.5 to 5 nm, which shows high penetration depth and stability in its
resistance.
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تیر او  ستفا ا اغذ سنا خشستحکا

2چاو آ اهر ،*1وهی ظ

.ر .هر نر. شگا ،نگر  خا ا ر تر .1

.ر .فها نر شگا مئ ،نگر  خا ا ر تر .2

1تر 

ه انه ،رت م  او ا ،وآ   د
ذا نا  دا  ککا و درا  خشتحکا
-ح    و را ،ژ رک   . خا
ر  ا آر  دتا ا   سقا
،نج pH اوآ و ژ وو ا بر ااآ
م ر ه ا ستا آاز ،SEM آاز ،ککا قا
 او . و موا  نج   ا دا  وف
ز را ه  د تحصا خت  اد ا رت
 رس ،رذ اعط ز ه  سدسد ،آ pH
پ  د پر ذا امو  ا ام د. ز آ
د  ISIRI -4706 دتا ما  ا -و ار ح
 ASTMD 6819-3e02 دتا ما  و ار  ا  12
،نج pHوآ    اش تا د.  ر ا  6د
اد مو  بس ار  عد  ب د ام امو pH
د 4۰ ا اب  تر ر ا دح   تا ز
ز  تکس ا کز ود ،SEM آاز . ت ز
امو  ،ار  عد  ب موا ککا قا آاز .
 رص م ز  تس د 15 ا 3 ر ز ،ا
ا د   رغ د ،نج  آاز جت . اش
 د ا، ستا آاز  . وم   خ تحکا
  دا  ا وف م  دآ   اوتر 5 ا 4/5 ،ا

-د اش خشتحکا ه

او ،ذا نا ،خشتحکا ،)رت م( رت :یــد ا



.و تنا جا ،نا ا و  آ  جار تفا ور . آ مگا ر قا   تر

ر فا اص

1 ما ،فتا

14۰3 ها ،19ا ما
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114 ا 1۰9 :فحا

سئو سندو

وهیظ

،نگر  خا ا ر تر

.ر .هر نر. شگا

اا

a.soheiliii@gmail.com

تر ثب ز
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تر ن ین

وـو  کز اژ  ر وآ 
وح زء وا از  و ا رت م
وح زء ،آ رر  ثن pH ،)تاار(
اذ تحکا ز ه نا ا ون
ه تا  .]3[ تر ر ر و
وآ ا  د تفا آ   م ام
د تد رر  خا اذا  فا 
 وط أر ز ار   مچن 
فا  د  ند ار ا  .]4[
دسد ا ا  ر ام ر 
 و و و ر وحص د س
دا ، و د اصو  مچن
. آ   تفا ا  ار  عد
اذا  ا ر ت ه  م
دا  ]3 5[ ام pHز  د خا
قو  سدسد  تفا ،ار  عد
اما ا اعط  و ا .]7  6[ وم
ا تنا پد ز ،داا  ندو
ا ب ،دننر ز ، ر ،و
ا  د ام تاا  وو امکنر
 رذ ش ز ز ،رذعطا وهب
رس  و ام  و اتق ا
ظر نا ام ون آ فا 
او أر ا  .]1۰ 9 ،8[ د تر
قا ،pH ز ر رت م د ه 
وف م ر ه ا ستا آاز ،شش
ذا امو  نج  ا دا 
کوکر ا  موا ر ام أر  تر
  ر ا .ن ر ش رکت
او  تفا  قا   د ـ تفا ر
  وآ ًا ر   رت م 
اآ ون اذ، ام ه ،ا  ر

 د رط ختحکا  دج

تیر  تفا د

رذفو ا ژ ا رت  او  تفا
اذ  وط

 ا ذ ر  رت ادا  تحکا
   د ر  آ دا مچن
،تاکتر ر ط  تاار تاا
د توا سور ار  ن
 تاار  ا  وو C6H10O7

وح زء  رت مد   د -

رت تر ا  ر -

رند  دچ اگاشاآ  ا د -
آ رآ

ر  م و و  اتص   -
فا ر ه متر نز

 رت م و ر  خرذر س -
رتگر خ ر ر    و بس

س ح 

ا ا  ،رت رآ   -
  تر و د  خشتحکا
ماد رو دج اا رط

یرا ر ر ر

تر

ا آ انه  رت  او ام ه  عد
 آ و سدسد  رس از
  نا و  تس ا .ر ا نا 

ر ون و ر ا خا

خا نا  رت ر  هتر -
اب  ا ا دنر وح  ود
اذ ط  ومگ  کنو ر پر
د مچن  وکو     اد
 اق او د  کآ ا وکو

اد ت  ظر د رذفو ود

ر نا  رت ر  هتر -
اذ ا ر اآ و مر  ود
ش    آر ر  ا  ر تفا
هتر ا    و ر ام د

  م ذ

رت  او  تفا ا ذا نا خشتحکا
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اا   دآ   تا  ا 
ور ازاآ ،ذا امو  رت ام
اش آ و  تو ،ر عرس ار 
د ا 1۰۰  اآ ف و ام د،
 خا ذا نا ظر و  وط ف 
ذا امو  رت  او أر .  
اش ،SEM ش رکت کوکر  تفا ا
ا قو  وهب اختحکا  د
موا، شش قا اوآ . د
رغ ،نج آاز موا، وط ع
ا نا از ز ا ستا  وبا گ

ماد اب  آ دا 

وا

.1394/۰6/۰1 ،86531 ما ،رت خصاش .1
 ،وعن کا رز ،تنع کا  
وش   ناب اا .اتر ب

ک غر  ار ر  وـو .2
آها ر د ام ن د ر ح ا
کوـو و را  ک اد.
ا قا  اع  رر ،ا
أر ح آا ک غر ا ار قا 

]1۰[ آا ر د ام ن د

اوتر 1۰۰  متر م وح زء  د .3
]12[ د ا

د اب   6 ا 5/5 م pH .4
ثن اب  7 آ وح زء pH ا 

]14[

5. Calcium Hydroxide Ca(OH)2

  و گاش  تفا ا  .6
]2[ د نتشر 2۰۰2 ا 

7. Glycerol
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