
Membrane-Based Technology for Air Pollution Treatment

1 2
Afren Ansari , A.K. Shukla  and M.A. Ansari

1
Department of Chemistry, S.M.S. Govt. Model Science College, Gwalior-474 009, M.P., India

2Department of Chemistry, Bipin Bihari College, Jhansi-284 001, U.P., India

afreenansari011@gmail.com

Received: 05-09-2024, Accepted: 20-11-2024

1

Abstract- Air pollution is currently one of the biggest global environmental challenges. The rapid increase in 

environmental awareness led to strict regulations on air pollution control and great development in air filtration 

or cleaning technologies. The artificial membrane is one of the promising technologies for air filtration due to its 

high efficiency, low cost, and easy to scale-up. Electro-spun fibrous and micro porous polymeric air filtration 

membranes have been used to provide high efficiency in pollutant reduction. Fibrous membranes are made up of 

irregularly spaced micro-fibers or nano-fibers and are being widely used for the removal of fine particles present 

in aerosols, dust, etc. Similarly micro porous membranes are also being used for the removal of particles present 

in toxic gases. This paper describes the role of membrane technologies in air pollution control. 
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ok;q çnw"k.k mipkj ds fy, f>Yyh&vk/kkfjr çkS|ksfxdh
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lkj& ok;q çnw"k.k orZeku esa lcls cM+h oSf'od i;kZoj.kh; pqukSfr;ksa esa ls ,d gSA i;kZoj.k tkx:drk esa rhoz o`f) us ok;q çnw"k.k 
fu;a=.k ij lcy fu;e cuk, ,oa ok;q fuLianu ;k lQkbZ çkS|ksfxfd;ksa esa egku fodkl dks tUe fn;kA —f=e f>Yyh viuh mPp 
n{krk] de ykxr ,oa Ldsy&vi esa vklkuh ds dkj.k ok;q fuLianu ds fy, vk'kktud çkS|ksfxfd;ksa esa ls ,d gSA bysDVªks&Liu 
js'ksnkj ,oa ekbØksiksjl i‚yhesfjd ok;q fuLianu f>Yyh dk mi;ksx çnw"kd dks de djus esa mPp n{krk çnku djus ds fy, fd;k 
x;k gSA js'ksnkj f>Yyh vfu;fer :i ls ekbØks Qkbcj ;k uSuks&Qkbcj ls cuh gksrh gS] ,oa bldk mi;ksx ,jkslksy] /kwy esa mifLFkr 
eghu d.kksa dks gVkus ds fy, O;kid :i ls fd;k tk jgk gS blh çdkj ekbØksiksjl f>Yyh dk mi;ksx Hkh fo"kkä xSlksa esa mifLFkr 
d.kksa dks gVkus ds fy, fd;k tk jgk gSA ;g ys[k ok;q çnw"k.k fu;a=.k esa f>Yyh çkS|ksfxfd;ksa dh Hkwfedk dh leh{kk djrk gSA 

cht 'kCn& ok;q çnw"k.k] —f=e f>Yyh] f>Yyh çkS|ksfxdh

 
Hkkjr esa ok;q çnw"k.k vfr xaHkhj eqík cu pqdk gS] eq[;r% eksVj okguksa ls bZa/ku ngu] xehZ ,oa fctyh mRiknu 

¼tSls&dks;yk fctyh la;a=½] vkS|ksfxd lqfo/kk,a ¼tSls&fofuekZ.k dkj[kkus] [knkusa ,oa rsy fjQkbufj;ka vkfn½] uxj 
fuxe@uxjikfydk] —f"k vif'k"V LFky ,oa vif'k"V HkLehdj.k@tykuk] vkoklh; [kkuk idkus] ghfVax ,oa çnw"k.kdkjh bZa/ku 

1]2 ijkyh ngu ds lkFk çdk'k O;oLFkk ls mRiUu gksrs gSaA ok;q çnw"k.k esa vfrlw{e d.k ¼tSls&/kwy ;k ,jkslksy½] tgjhyh xSlksa 
¼tSls&lYQj Mkbv‚DlkbM ¼SO ½]ukbVªkstu v‚DlkbM ¼NO2½] dkcZu eksuksv‚DlkbM ¼CO½] ,oa vkstksu½ vkSj ok"i'khy dkcZfud 2

3
;kSfxdksa ¼VOCs½ vkfn dk tfVy feJ.k gksrk gS] ftldk çHkko ekuo ds LokLF; ij iM+rk gSA

1- ifjp;& tks 
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ok;q çnw"k.k dks fu;af=r djus ds fy, 1981 esa ok;q ¼çnw"k.k dh jksdFkke ,oa fu;a=.k½ vf/kfu;e ikfjr fd;k x;k Fkk ,oa dqN lq/kkj Hkh 
4 5 gq, gSaA  2015 esa] Hkkjr ljdkj us vkbZ-vkbZ-Vh- dkuiqj ds lkFk feydj jk"Vªh; ok;q xq.koÙkk lwpdkad y‚Up fd;kA ok;q xq.koÙkk 

lwpdkad 8 çnw"kdksa ¼PM ] PM ] NO ] SO ] CO] O ] NH ],oa Pb½ ls cuk gSA ok;q xq.koÙkk lwpdkad gok dh xq.koÙkk dks ekirk gSA 10 2-5 2 2 3 3

;g gok esa ?kqyh xSlksa dh ek=k ,oa çdkj dks n'kkZrk gSA bl ok;q xq.koÙkk lwpdkad esa gok dh 6 Jsf.k;ka cukbZ xbZ gSaA AQI dks Ng 
Jsf.k;ksa esa ckaVk x;k gS% vPNk ¼0&50½] larks"ktud ¼51&100½] e/;e ¼101&200½] [kjkc ¼201&300½] cgqr [kjkc ¼301&400½ ,oa xaHkhj 
¼401&500½ vkfn gSaA

vkSlr O;kl ds vkdkj ds vk/kkj ij] d.k inkFkksaZ dks nks eq[; oxksaZ esa oxhZ—r fd;k x;k gS] vFkkZr~ 10µm ¼PM ½ ls de ok;qxfrdh; 10
3 O;kl vkdkj okys d.k] ,oa 2-5µm ¼PM ½ ls de O;kl okys eghu d.kA WHO ok;q xq.koÙkk us PM  ds fy, 20 µg/m ,oa PM ds 2-5 10 2-5 

6&83fy, 10&15 µg/m  ds okf"kZd vkSlr eku rd ok;q çnw"k.k dks de fd;k gSA  vfr lw{e d.k ¼tSls&lYQsV] ukbVªsV~l] CySd dkcZu 
,oa eghu ,jkslksy½ vklkuh ls QsQM+ksa esa tk ldrs gSa ,oa fofHkUu 'olu vkSj ân; laca/kh chekfj;ka] ;gk¡ rd fd e`R;q nj ds tksf[ke dk 

9dkj.k cu ldrs gSaA

i`FkDdj.k fØ;kfof/k ds vk/kkj ij okf.kfT;d ,;j fQYVj rduhd eq[;r;k% nks çdkj dh gksrh gSa] vFkkZr~ xSj&cquk js'ksnkj ,oa f>Yyh 
fuLianu ftls fp=&ƒ }kjk n'kkZ;k x;k gSA js'ksnkj f>Yyh vfu;fer :i ls ekbØks Qkbcj ;k uSuks&Qkbcj ls cuh gksrh gS tks viuh 

10]11iwjh xgjkbZ esa vojks/ku] çHkko ,oa folj.k fØ;kfof/k }kjk ok;q esa ekStwn d.kksa dks idM+rs gSaA  tcfd] lw{e&fNfær f>Yyh 
fuLianu]vkdkj viotZu fØ;kfof/k }kjk i`FkDdj.k çfØ;k fu"ikfnr djrs gSa]tks f>Yyh fNæ ds vkdkj ls cM+s ok;qtfur d.kksa dks 

12jksdrk gSA

02

¼v½

¼c½

fp=&ƒ% i`FkDdj.k fØ;kfof/k ds vk/kkj ij ok;q fuLianu çkS|ksfxfd;ksa ds çdkj%
¼v½ js'ksnkj fQYVj ,oa¼c½ lw{e fNfær f>Yyh

[https://iopscience.iop.org/article/10.1088/1742-6596/1217/1/012046/pdf]
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uSuks Qkbcjl fQYVj dks f>Yyh fQYVj ekuk tkrk gS] ftls lsysDVªks&Liu uSuks Qkbcjl f>Yyh ds uke ls tkuk tkrk gS] D;ksafd bu 
fQYVj ds fNæ dk vkdkj ekbØks&iksjl f>Yyh ds leku gksrk gS ,oa lc&ekbØksu d.kksa dks gVkus esa l{ke gksrk gSA uSuks Qkbcjl 
f>Yyh vU; Qkbcj fQYVj dh rqyuk esa NksVs fNæ vkdkj] fNæksa dk mPp ?kuRo ,oa mPp lrg {ks= ls vk;ru vuqikr çnku djrk 
gSA

ok;q çnw"k.k fu;a=.k ds fy, f>Yyh çkS|ksfxdh& ok;q çnw"k.k dks fu;af=r djus ds fy, fofHkUu çdkj dh f>fYy;ksa dk mi;ksx 
fd;k x;k gSA vf/kdka'k f>fYy;k¡ i‚yh,fØyksfuVªkby ¼ih,,u½] i‚yhbekbM ¼ihvkbZ½] i‚yh;wjsFksu ¼ih;w½] i‚yhlYQksu ¼ih,l,Q½ ,oa 
i‚yhçksikbyhu ¼ihih½ tSlh cgqyd lkexzh ls fufeZr gksrh gSaA bl ys[k esa] fofHkUu çdkj dh f>Yyh çkS|ksfxfd;ksa ds vuqç;ksx ij ppkZ 
dh xbZ] ftlesa uSuksQkbczl f>Yyh] lw{e fNæ;qä f>Yyh ,oa vU; f>Yyh çdkj lfEefyr gSaA

ok;q fuLianu ds fy, uSuks js'ksnkj f>Yyh

uSuksQkbczl f>Yyh esa 40 ls 2000nm ds chp vkSlr fNæ dk vkdkj gksrk gS] ftlesa Qkbcj O;kl dh lhek 100 vkSj 1000 nm ds 
13]14

chp gksrh gSA bldh fo'ks"krkvksa ds dkj.k] dksbZ Hkh js'ksnkj f>Yyh ekbØksu ls ysdj lc&ekbØksu d.kksa dks gVk ldrh gSA  
15 16&18

uSuksQkbczl f>Yyh rhu çdkj ls cukbZ tkrh gS] vFkkZr~ eYVh&daiksusaV Qkbcj fLifuax ] e‚Mîwyj esYV&Cyks ] ,oa bysDVªksfLifuax 
19 fof/kA uSuksQkbcj ds fuekZ.k ds fy, esYV&Cyks ,oa bysDVªksfLifuax dk ;kstukc) vkjs[k dks fp=&„ esa n'kkZ;k x;k gSA bu fof/k;ksa esa 

ls] bysDVªksfLifuax lcls vf/kd mi;ksx dh tkus okyh fof/k gSA

20
bysDVªksfLifuax fof/k  }kjk uSuksQkbcj ds fuekZ.k esa mPp fu"dklu n{krk] de ncko Mª‚i ,oa nks"k&eqä ;k nks"k fu;a=.kh; y{; cu 

21&23
tkrs gSaA bu y{;ksa dks çkIr djus ds fy,] dbZ fodkl çLrkfor fd, x, gSa] ftuesa eYVhys;j ¼;k lSaMfop½ uSuksQkbczl f>Yyh ] 

24] 25 26] 27 la;qä uSuksQkbczl f>Yyh ,oa bysDVªsV uSuksQkbczl f>Yyh Hkh lfEefyr gSaA

„- 

„-ƒ 

¼v½ ¼c½

fp=&„% uSuksQkbczl f>Yyh ds fuekZ.k ds rjhds% ¼v½ esYV&Cyksu ,oa 

¼c½bysDVªksfLifuaxfof/k [https://iopscience.iop.org/article/10.1088/1742-6596/1217/1/012046/pdf]

„-„ lw{e fNæ;qä f>Yyh fuLianu

ok;q fuLianu {ks= esa] ekbØksiksjl f>Yyh dk mi;ksx ncko&lapkfyr f>Yyh ds fy, fd;k tkrk gS] tSls fd ekbØksfQYVªs'ku ¼,e,Q½ 
,oa vYVªkfQYVªs'ku ¼;w,Q½ f>Yyh] ftldk fNæ vkdkj 10µm ls 0]01µm ds chp gksrk gSAekbØksiksjl f>Yyh dk mi;ksx ekbØksu 

28&30 ¼,jkslksy½ ,oa lc&ekbØksu ;k vYVªkQkbu çnw"kdksa nksuksa dks gVkus ds fy, fd;k tkrk gSA ok;q fuLianu ds fy, nks çdkj dh 
f>fYy;k¡ fodflr dh xbZ gSa] tks fuEu gS% ¶ySV&'khV ,oa [kks[kyh&Qkbcj f>YyhA ¶ySV&'khV f>Yyh dh rqyuk esa] [kks[kys&Qkbcj 

vuqla/kku (foKku 'kks/k if=dk) [k.M&12] vad&1] o"kZ&2024 ¼vkbZ-,l-,l-,u- % 2322&0708] bZ-vkbZ-,l-,l-,u- % 2350&0123½

'kks/k i=



04

31f>Yyh mPp iSfdax ?kuRo vkSj de ykxr mRiknu çnku djrh gSA okax ,V vy  us ,jkslksy dks gVkus ds fy, i‚yhfoukbfyMhu 
¶yksjkbM&i‚yhbfFkyhu Xykbd‚y ¼PVDF&PEG½ [kks[kys Qkbcj f>Yyh rS;kj dh] ftldk d.k vkdkj 30nm gSA 300 nm ds 
d.k O;kl ds lkFk ,jkslksy gVkus ds fy, i‚yh bFkj lYQksu ¼PES½ f>Yyh dk mi;ksx fd;kA

 ok;q ls xSl ,oa ok"i'khy dkcZfud ;kSfxd gVkus ds fy, f>Yyh laidZd

32
f>Yyh laidZd dk mi;ksx vo'kks"k.k fØ;kfof/k }kjk fofHkUu lzksrksa ls dkcZu cU/ku ds fy, fd;k tkrk gSA  fNfær f>Yyh laidZdrkZ 
,d xSj&QSyko laidZ ç.kkyh gS ,oa foyk;d vkSj çnwf"kr ok;q ds chp ,d xSl ;k ok"i ikjxE; vojks/k ds :i esa dk;Z djrk gSA 
laidZdrkZ f>Yyh dk i`FkDdj.k fØ;kfof/k fp=&… esa n'kkZ;k x;k gSA

„-…

fp= …% ok;q fuLianu çfØ;k ds fy, f>Yyh çkS|ksfxdh% f>Yyh laidZdrkZ
[https://iopscience.iop.org/article/10.1088/1742-6596/1217/1/012046/pdf]

…- fu"d"kZ& i;kZoj.k ,oa ekuo LokLF; ij ok;q çnw"k.k ds çHkko dks de djus ds fy, ok;q fuLianu ç.kkyh dk mi;ksx fd;k x;k gSA bl ys[k esa 

f>Yyh ds çn'kZu dks csgrj cukus ds fy, uSuksQkbczl f>Yyh dk v/;;u fd;k x;k gSa] ftlesa js'ksnkj lkefxz;ksa ij la'kks/ku] bysDVªksfLifuax 

çfØ;k ds nkSjku ifjpkyu fLFkfr;ksa dks lek;ksftr djuk vkSj uSuksQkbczl f>Yyh dk bathfu;fjax fo/kku vkfn 'kkfey gSA vU; çdkj dh f>Yyh 

rduhd tSls& f>Yyh laidZdrkZ] f>Yyh fuLianu dk Hkh mi;ksx fd;k x;k gS] fo'ks"k :i ls mPp fuLianu n{krk ds lkFk gok esa vk.kfod 

lanw"kdksa] tSls fd tgjhyh xSl vkSj ok"i'khy dkcZfud ;kSfxdksa dks gVkus ds fy, fd;k x;kA
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