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Abstract

In Iran, pistachio, as a strategic product, have a special place among agricultural products and account
for a major part of non-oil exports. Therefore, studying its various aspects is important. The use of
new methods in measuring substances in laboratory samples in recent years has caused a revolution
in biological sciences. One of these methods is the use of X-ray diffraction. Using this method, they
identify and measure particles and their distances. This article is especially important for heavy ele-
ments that are absorbed in small amounts in the plant but have a considerable effect on the biological
cycle. One of the advantages of this method is the speed, accuracy and simplicity in preparing the
samples The results of this experiment indicated that X-ray diffraction can be used as a diagnostic
method for the presence or absence of an element in a plant. It is also possible to confirm the presence
of crystals in a sample using this method The effect of zinc and iron elements individually or together
on the absorption and formation of silver crystals in the plant was another result of this experiment It
was found that zinc has a positive effect on the formation of silver particles, while iron did not affect
.this process
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Diffract.: Transmission Monochrom. : Curved Germanium (111) Radiation : 1.54060 Cu Generator : 40 kV, 30 mA
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/ printed by Administrator / controlled by

a,&i O‘N@)JQQAU]LM‘SLDWLQ))[M@LPJOXRD uh.]o —‘ )‘&9‘0.3

VP ¥ linoje s bi— 090 0 )losds — b g0 Sis )0 (501,15 b g}y



ST0T I9IUIM --UWNINY INSST puodIS-S I,NAN U S9Yd2.123say parddy jo jeuanop

—
(o]

STOE Powder Diffraction System

29.Jan-2023

2000

Dthamid yazdanpanahi

Detector
Range 1
Operator

D:vhamid yazdanpanah®
This file has no Title
Transmission

L.rsm

Monochrom. : Curved Germanium (111)

Linear PSD / Moving / Moving Omega

ZTheta(begin,end, step)
urknton

= 10.000, 92.490, 0,010

Radiation : 1.54060 Cu Generator : 40 kV, 30 mh
Scan Mode : Transmission
€0.0 sec/step Imax = 192 { PSD Step 2.50 60.0 sec/step )

/ printed by Administrator / controlled by

Lol (g5, pate polis ol jan 4 0,8 pate b atuy oo 4zl o 4 bgypo XRD il -Y 10903

STOE Powder Diffraction System

29-Jan-2023

ite Intensity

Dihamid yazdanpanaht

File
Title
Diffract.
Detector
Range 1
Operator

D:\hamid yazdanpanah’,
This file has no Title
Transmission

Esm

Monochrom. : Curved Germanium (111)

Linear FSD / Moving / Moving Omega

ZTheta(begin,end, step)

= 10.000, 9Z.490, 0.010

Radiation : 1.54060 Cu
Scan Mode : Transmission
60.0 sec/step Imax = 182 { PSD Step 2.50
/ printed by Administracor / controlled by

Generator : 40 k¥, 30 mA

60.0 sec/step )

asls! uﬁ")..a.a.cf\éhho ol)ﬂmo)ﬁ;)..a..cbw Ls‘l.b AZJLQJ)lM@b}J)AXRDJJJO*T )‘é,.oi




STOE Powder Diffraction System

29-Jan-2023

Dhamid yazdanpanaht

B0.0

1600

400

20.0

1000

60.0

400 el

0
|
,,_',_ 40.( B0.0 1.0 200

File D:\hamid yazdanpanah',. K3m Created : by Powdat
Title This file has no Title
Diffract.: Transmission Monochrom. : Curved Germanium (l1l) Radiation : 1.54060 Cu Generator : 40 k¥, 30 mA
Detector : Linear PSD / Moving / Moving Omega Scan Mode : Transmission
Range 1 ZTheta(begin,end,step) = 10.000, 92.490, 0.010 60.0 sec/step Imax = 178 [ PSD Step 2.50 60.0 sec/step )
Operator : unkrmon 7 printed by Administrator / centrolled by

Glol (59)5 (] yaie polie ol e 4 o) pate b diy slo adled jlos 4 by e XRDab —F jlogas

STOE Powder Diffraction System

29-Jan-2023

2000

Dhamid yazdanpanaht

File
Title
Diffract.
Detector
Range 1
Operator :

D:\hamid yazdanpanah', 5.E5m Created : by Powdat
This file has no Title

Transmission Monochrom. : Curved Germanium (l1l) Radiation : 1.54060 Cu Generator : 40 k¥, 30 mA

Linear FSD / Moving / Moving Omega Scan Mode : Transmission

ZTheta(begin,end,step) = 10.000, 92.490, 0.010 60.0 sec/step Imax = 222 [ PSD Step 2.50 60.0 sec/step )

unknsron / printed by Administrator / controlled by

sk ST gl 0,8 paie (g0 iy gl azdles Lo 4 bgrye XRD o =8 log0d

&

9

30 &0 s

\F.¥ Ql.'»’.w.o}s‘wl.;—'ogé o)Lo.ﬁ'u - 040



ST0T I9IUIM --UWNINY INSST puodIS-S I,NAN U S9Yd2.123say parddy jo jeuanop

—
<

STOE Powder Diffraction System 29-Jan-2023

Dithamid yazdanpanah

File : D:\hamid yazdanpanah'

Title : Thiz file has no Title

Diffract.: Transmission Nonochrom. : Curved Germanium (111) Radiation : 1.54060 Cu Generator : 40 kV, 30 mk
Detector : Linear PSD / Moving / Moving Omega Scan Mode : Transmission

Range 1 : ZTheta(begin,end,step) = 10.000, 92.4%0, o.0l0 60.0 sec/step Imax = 202 { P5D Step 2.50 60.0 sec/step )

Operator : unknwon / printed by Administrator / controlled by

&3, raie ol yen 4 haie OTL ()lol o) paie (g0 iy glo azdls Jlod 4 bgiyo XRD il - 410905

STOE Powder Diffraction System 29-Jan-2023

D:\hamid yazdanpanah

File : D:\hamid yazdanpanah,

Title : This file has no Title

Diffract.: Transmizsion Monochrom. : Curved Germanium (111) Radiation : 1.54060 Cu Generator : 40 kV, 30 mk
Detector : Linear PSD / Moving / Moving Omega Scan Mode : Transmission

Range 1 : ZTheta(begin.end,step) =  10.000, 92. 490, 0.010 60.0 sec/step Imax = 244 [ PSP Step Z.50 60.0 sec/step )
Operator : / printed by Administracor / controlled by

ool yaie ol pen 4 Jhie Ol L 5 Lol 0,8 jate g diws sl axdlys s 4 by o XRD L -V jloges




STOE Powder Diffraction System 29-Jan-2023

Dhamid yazdanpanahy

2000

nitensi

File : D:\hamid yazdanpanah'
Title : This file has no Title

Diffract.: Transmizsion Monochrom, : Curved Germanium (111) Radiation : 1.54060 Cu Generator : 40 kV, 30 mA
Detector : Linear PSD / Noving / Hoving Omega scan Mode : Transmission

Range 1 : ZTheta(begin,end,step) =  10.000, 92.490, 0.010 60.0 sec/step Imax = 283 { PSD Step 2.50 60.0 sec/step )
Operator : / printed by Administrator / controlled by

95 9 0] paic ol pen 4 shaie Ol 6)lol 0,85 yaie (g ditus lo azdles jlos 4 bgy e XRD oo —A yloges
l.boLQ.'.w.g
e pomsyo (sarnts S talosl slo gy gl dam adlice lowl (G948 (SOl axdl il o) 51 pls o0

50 a8l Lilas o5 solatwl 0,15 abges (g5l oolal an jLs pad ;0 g o9 dinip o g,y 4S5 (gl Sl
29,5 o0 (st i Uiy S L g

\F.Y Ql.'»’.w.ojs}ﬁl%—,oga o bl - 0gu0 W 4.5‘5)'?)‘5 61.9 g



ST0T I9IUIM --UWNINY INSST puodIS-S I,NAN U S9Yd2.123say parddy jo jeuanop

=0
pry

10.

I1.

12.
13.

14.

&b

Ahmad, N., Sharma, S., Singh, V.N., Shamsi, S.F., Fatma, A. and Mehta, B.R. 2011. Biosynthesis
of silver Nanoparticles from Desmodium triflorum:A novel approach towards weed utilization.
Biotechnology research international, 10: 4061-4069.

Ardakani, A.S. 2005. The vital role of pistachio processing industries in development of Iran non-
oil exports. In: Paper Presented at the IV International Symposium on Pistachios and Almonds.
726 P.

Barrett, C.S. and Massalski, T.B. 1966. “Structure of Metals”, 3rded, McCraw-Hill, New York,
PP. 251- 254.

Berry, C.R., 1947. “Phys.Rev”, 72: 942.

Bragg, W.1., 1949.”The Crystalline State”, AGeneral Survey, G. Bell, London, 1: 189.

Gupta, S.K., Scott, C. and Mitra, A. 2011. Advances in land resource management for 21st century.
Soil Conservation Society of India, New Delhi. 446-446.

Imran, M.A., Sajid, Z.A. and Chaudhry, M.N. 2015. Arsenic (As) toxicity to germination and
vegetative growth of sunflower (Helianthus annuus L.). Polish Journal of Environmental Studies,
24 (5): 1993-2002

Jha, A.K., Prasad, K., Prasad, Ka. and Kulkarni, A.R. 2009. Plant system: Natures nanofactory.
Colloids and surfaces B: Biointerfaces, 73: 219-223

Khan, M.J. and Jones, D.L. 2009. Effect of compost, lime and DAP on the phyto availability of
heavy metals in copper mine tailing soils. Pedosphere, 19: 631-641.

Khan, M.U., Shahbaz, N., Waheed, S., Mahmood, A., Shinwari, Z.K. and Malik, R.N. 2016. Com-
parative health risk surveillance of heavy metals via dietary food stuff consumption in different
land-use types of Pakistan. Human Ecological Risk Assessment: An International Journal, 22:
168-186.

Langford, J.I. and Wilson, A.J.C. 1978. Scherrer after sixty years:Asurvey and new results in the
determination of crystallite size, Journal of Applied Crystallography, 11: 102-113

Majd, A. and Shariatzadeh, M., 2003. Molecular Cell Biology. 1J. Tehran. (In Persian)

Rizwan, M., Ali, S., Qayyum, M.F., Ibrahim, M., Rehman, M.Z., Abbas, T. and Ok, Y.S. 2016.
Mechanisms of biochar-mediated alleviation of toxicity of trace elements in plants: a critical re-
view. Environnemental Science Pollution Research, 23: 2230-2248.

Stokes,A.R,1948. “Proc.Phvs.Soc”.London,A.,61:382.



