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eq[; 'kCn % uSuks VsDuksykWth] uSuks d.k o uSuks inkFkksaZ dh Bksl voLFkk 

Nanotechnology, Nano Particles And Solid State Of Nano  
Materials 

izLrkouk  

uSuks 'kCn xzhd Hkk"kk dh mRifRr gSA ftldk vFkZ gksrk fBxuk ;k 

ukVkA ,d uSuks ehVj ,d ehVj dk vjcokW Hkkx gksrk gSA tkudkjh ds 

vuqlkj gekjs Hkkjrh; ijEijk esa ;g dksbZ ubZ fo/kk ugha gSA  

çkphudky esa egf"kZ d.kkfn us ftl d.k dh dYiuk inkFkZ esa dh 

FkhA og dksbZ nwljk d.k ugha og uSuks d.k gh Fkk] ftldk mi;ksx [kkldj 

vk;qosZn esa Hkjiwj fd;k tkrk Fkk vkSj vkt Hkh fd;k tk jgk gSA ftls HkLe 

vkSj yo.k ds uke ls tkurs gSaA og dqN vkSj ugha] ;gh gSA egf"kZ d.kkfn us 

bldh foLrkj ls O;k[;k vius fpfdRlk 'kkL= esa dh gSA  

vkt&dy gj ns'k cM+s iSekus ij uSuks VsDuksykWth dk cM+s Lrj ij 

v/;;u dj jgs gSaA  

Lkkjka'k 

uSuks VsDuksykWth ^^Bksl voLFkk HkkSfrdh** (Solid State Physics) 
dh ,d 'kk[kk gSA ftlesa fdlh inkFkZ ds lw{ere :Ik dk v/;;u fd;k 

tkrk gSA blds fy, fdlh inkFkZ dh ijek.kfod Lrj ij ifj?kVu djk;k 

tkrk gSA bl çdkj ;g bruk laihfM+r ,oa ladqfpr gks tkrk gS] fd blds 

çR;sd d.k ok;q 'kwU; voLFkk esa fpid tkrs gSaA bl çdkj bl fØ;k ls 

inkFkZ uSuks inkFkZ esa ifjofrZr gks tkrk gSA ftls uSuks eSVsfj;y ds uke ls 

Hkh tkuk tkrk gSA  

blesa d.k dk vkdkj 1nm- 10 nm [1] gksrk gSA 

 pw¡fd 1nm ¼uSuks ehVj½ = 10
-9
 ehVj 

= 1/1000000000 ehVj  

vFkkZr~ ,d uSuks ehVj 1 ehVj dk vjcokW Hkkx gksrk gSA   

bl ys[k esa cgqr ls inkFkkZsa dk uSuksdj.k o muds çHkkoksa dk 

lS)kfUrd :Ik ls o.kZu fd;k x;k gS vkSj bu inkFkkZsa ds vuqç;ksxksa ds ckjs 

esa crk;k x;k gSA 

 

Nanotechnology is a branch of "solid state physics". In which the 
subtlest form of a substance is studied. For this, a substance is 
decomposed at the atomic level. In this way it becomes so compressed 
and compressed, that each of its particles sticks to the air void state. Thus 
by this action the substance is converted into nano substance. Also 
known as Nano Material. 

It has a particle size of 1 d. 10 dau 1, is. 
Since 1 dow (nano meter) is 10.9 m 
Tri 1 v 1000000000 m 
That is, a nano meter is a billionth of a meter. 
In this article, nanotransformation and their effects have been 

described in principle, and applications of these systems have been 
described. 
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fo|qr ÅtkZ lapj.k [2] fudk;ks dh c<+rh 

[kir ds ckn vkt&dy cgqr lh fo|qr ;qfDr;k¡ o 

fo|qr okgu euq";ksa ds thou dks ljy o vklku cukus 

ds fy, vk jgs gSaA uSuks VsDuksykWth }kjk rS;kj fd;k 

x;k fo|qr jklk;fud lqij dSikflVj ,d cgqr vPNh 

fo|qr ÅtkZ lapj.k ;qfDr [3] gSA tks gekjs fo|qr 

;qfDr;k¡ o okguksa dks pkyus ds fy, Hkjiwj ÅtkZ çnku 

djrs gSaA vkt&dy cgqr ls ikWyhej bySDVªksykbV dk 

mi;ksx lqij dSikflVj esa bDVªksM ds :Ik esa fd;k tkrk 

gSA tSls& ikWyh ,Fkyhu vkWDlkbM] bySDVªksykbV [PEO-

NH4 ClO4]  
ikWyhej bysDVªksykbV }kjk rS;kj dSikflVj 

cSVjh esa /kkjk vk;uksa [4] }kjk çokfgr gksrh gSA  
vkt&dy VkbVsfu;e vkWDlkbM (TiO2) dk 

mi;ksx dSikflVj esa bySDVªksM cukus esa ,d lEHkkfor 

lkexzh gks ldrh [5] gSA   
uSuks VsDuksykWth }kjk çkIr ikWyhej bysDVªksykbV dk 

fo'ys"k.k  DSC o TGA [6,7] ds fo'ys"k.k }kjk 

djrs gSaA tks ,d rkih; fo'ys"k.k fof/k gSA  

bl çdkj ;s lHkh inkFkZ gekjs Ik;kZoj.k laj{k.k 

ds fy, Hkh mi;qDr gksaaxsA 

fu"d"kZ 

 uSuks VsDuksykWth ls çkIr inkFkksaZ dk lS)kfUrd 

:Ik ls v/;;u djus ds fy, DokUVe ;kaf=dh vkSj 

Dykfldy ;kf=dh dk mi;ksx la;qDr :Ik ls fd;k 

tkrk gSA DokUVe  ;kaf=dh esa uSuks inkFkZ ds lw{e xq.kksa 

dks le>us esa rFkk Dykfldy ;kaf=dh esa uSuks LFkwy 

xq.kksa dkss le>us esaa fd;k tkrk gSA bl çdkj cgqr ls 

Bksl inkFkksaZ dk lS)kfUrd :Ik ls fo'ys"k.k djus ij 

fuEu fu"d"kZ çkIr gksrs gSaA  

1- tc fdlh Bksl inkFkZ dk uSuksdj.k djrs gSa] rks 

ml inkFkZ dh etcwrh dbZ xquk c<+ tkrh gSA ;fn 

rkcas dks 08 uSuks ehVj rd y?kqd̀r fd;k tk;s rks 

bldh etcwrh 05 xqus ls T;knk c<+ tkrh gSA rkcsa 

dk bysDVªksfud foU;kl 3d
10

, 4s
1  rFkk ijek.kq 

Øekad& (Z) 29 gksrk gSA  
2- blh çdkj tc IysfVue vkSj jsfM;e tSlh /kkrq,sa 

uSuks vkdkj esa vk tkrh gSa rks mudh mRçsfjdh; 

{kerk cgqr vf/kd c<+ tkrh gSA IysfVue Pt vkorZ 

lkj.kh ds d CykWd dk rRo gS ftldk bySDVªksfud 

foU;ka'k 5d
9, 6s

1 rFkk ijek.kq Øekad (Z) 78 gksrk 
gSA 

3- jsfM;e vkorZ lkfj.kh ds s CykWd dk rRo gS ftldk 

bysDVªksfud foU;kal 7s
2
 o ijek.kq Øekad (Z) 88 gksrk 

gSA  

4- ;g ns[kk x;k gS] fd flfydku vkSj 

dSfMfe;e&lsysukbV çdk'k mRltZd {kerk ls 

jfgr inkFkZ Hkh tc uSuksa vkdkj esa vk tkrk gS] rks 

;g inkFkZ çdk'k dk mRltZd cu tkrk gSA bu 

inkFkksaZ dk mi;ksx djds ge ,sls lksyj iSuy 

¼lksyj lsyksa dk lewg½ dk fuekZ.k dj ldrs gSaA 

tks vkt iwjh rjg ls dkjxj ugha gSA 

5- tc ge lksyj lsy ;ksfxd çdkj ds v)Zpkyd 

tSls& CdO [8], Ga-As, & Se-Cds ls lksyj lsy 

dk fuekZ.k djrs gSaA rks bu lsyksa dh {kerk yxHkx 

10 çfr'kr gh çkIr gksrh gSA vFkkZr~ bu lsyksa ij 

fxjus okyk çdk'k 90 çfr'kr çdk'k csdkj pyk 

tkrk gS rFkk dsoy çdk'k dk 10 çfr'kr gh 

fo|qr esa ifjofrZr djrk gSA vxj mi;qZDr inkFkksaZ 

dks uSuks inkFkZ esa ifjofrZr djds lksyj lsy dk 

fuekZ.k djsa rks n{krk yxHkx 90 çfr'kr rd c<+ 

tkrh gSaA ;ksfxd çdkj ds v)Z pkydksa dk eq[; 

xq.k muds cS.M xSi ij fuHkZj djrk gSA bu inkFkksaZ 

dh cS.M lajpuk cS.M Ldhe fl)kUr [9] }kjk Hkyh 

Hkkafr le>k tkrk gSA ;ksfxd çdkj ds v)Z pkyd 

tSls& CdO dk Mk;jsDV cS.M xSi rFkk buMk;jsDV 

cS.M xSi rki ds lkFk lnSo ifjofrZr gksrk gS vkSj 

bu inkFkksZa dh fo|qr pkykdrk esa vHkwriwoZ ifjorZu 

gksrk gS ftls 4 & izksc rduhd [10, 11] }kjk Kkr 

dj ysrs gSaA bl çdkj uSuks VsDuksykWth gekjs 

Hkfo"; ds fy, cgqr cM+h miyC/kh gSA  

v/;;u dk mn~ns'; 

lkabl dh dbZ fo/kkvksa esa ls Bksl voLFkk 

HkkSfrdh dsh ,d ubZ fo/kk uSuks VsDuksykWth ,d lEHkkouk 

ysdj vkbZ gSA ftlesa ekuo thou esa ØkfUrdkjh cnyko 

vk ldrs gSaA tSls& uSuks VsDuksykWth ls fo|qr mRiknu] 

esfMdy lkbal esa cgqr ls jksxksa dk mipkj uSuks d.k ds 

ek/;e ls fd;k tk ldrk gS ,oa bl VSDuksykWth ls 

vfr tfVy leL;kvksa dks ljyrkiwoZd gy djds 

nSfud thou esa ljyre~ mi;ksx gks ldrk gSA bl 

çdkj vkt ds ;qx esa bl foKku dh 'kk[kk dk v/;;u 

cgqr egRoiw.kZ gSA  
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