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Carbon and Nitrogen Compounds 

7-tJ mwptpay;  
njhFjp III  
myF – 3 

 
gygb Ntjpapay;  

 
 
gygbfs; - nghUs; tpsf;fk;:  
 
gygb vd;w nrhy; Mq;fpyj;jpy; ghypkh; vd;W miof;fg;gLfpwJ. fpNuf;f 
nkhopapy; ,Ue;J gpwe;j nrhy;yhFk;. ghypkh; vd;w nrhy;iy ,uz;lhfg; 
gphpf;f> ghyp (Poly) vd;gJ gy vd;Wk; (mer) vd;gij rpwpa mbg;gil myF 
vd;Wk; nghUs;gLk;. gy vz;zpf;ifapyhd xw;iwg;gbfs; (Monopolymer) rf 
gpizg;Gfshy; ,ize;J cUthf;fg;gLk; ePz;l rq;fpypj; njhlh; mikg;Ng 
gygb (Polymer) vdg;gLk;. gygb cUthf;Fk; Kiwf;F gygbahf;fy; vd;W 
ngah;. gpd;tUk; glkhdJ xw;iwg;gbfs; gyTk; xd;wpize;J gygb xd;iw 
vt;thW cUthf;FfpwJ vd;gijf; fhl;LfpwJ?  
 

 
 

ePh;f; Foha;;fshfg; gad;gLj;jg;gLk; ghyptpidy;FNshiuL (PVC – Polyvinyl 
Chloride) vd;w nghJthd nefpop vt;thW cUthfpwJ vd;gijf; fPNo 
fhz;Nghk;.  
 

 
gygb:  
gygbfis ehk; ,aw;if gygb vd;Wk; nraw;if gygb vd;W ,Utifahf 
gphpf;fg;gLfpd;wd. cq;fs; clNy gygbfis cUthf;FfpwJ cly; ,aw;if 
gygbfshy; MdhJ. ngUksT ehk; md;whl tho;tpy; gad;gLj;Jk; gygbfs; 
nraw;if gygbfshfTk; kdpjdhy; cUthf;fg;gl;l gygbfshfTk; 
mikfpwJ.  
 
,aw;if gygbfs;:  
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caphpdq;fspd; cly;fspy; fhzg;gLk; Gujq;fs; kw;Wk; fhh;Ngh`l;Nul;LfSk; 
kuk; kw;Wk; fhfpjj;jpYk; cs;s nry;YNyhRk; ,aw;ifg; gygbfshFk;. 
tho;f;if nray;KiwfSf;F Njitahd fl;likg;G nghUs;fs; kw;Wk; 
%yf;$Wfis toq;Ftjpy; ,aw;if gygbfs; kpf Kf;fpa gq;F 
tfpf;fpd;wd. mkpNdh mkpyq;fs; vd;w ,UgJ tifahd xw;iwg;gbfshy; 
Mdit Gujq;fs; vd;w gygbfshFk;. mkpNdh mkpy xw;iwg;gbfs; 
gytiffspy; Nrh;f;if mile;J gytifahd Gujg;gygbfis 
cUthf;Ffpd;wd.  
 
xw;iwg;gbfs; gytiffspy; Nrh;f;if mile;J gytifahd Gujg;gygbfis 
cUthf;Ffpd;wd. b.vd;.V. nehjpfs;> gl;L> Njhy;> Kb> tpuy; efq;fs;> 
,wFfs; kw;W; tpyq;Ffspd; cNuhkq;fs; Nghd;wit GujgygbfSf;F 
vLj;Jf;fhl;Lfs; MFk;.  
 
jhtuq;fspy; fhzg;gLk; nry;YNyh];> ifl;bd;> ypf;dpd; Nghd;wit 
fhh;Nghi`l;Nul; gygbfSf;F vLj;Jf;fhl;Lfs; MFk;. Milfspy; 
gad;gLj;jg;gLk; gUj;jpapd; Kf;fpa mq;fkhd nry;YNyh];> rh;f;fiu 
%yf;$Wfshy; MdJ. ez;Lfs; kw;Wk; rpye;jpfs; Nghd;w G+r;rpfspd; Gw 
vYk;Gf;$LfspYk;> fhshz;fs; Nghd;w G+Q;irfspd; nry;Rth;fspYk; 
fhzg;gLtJ ifl;bd; MFk;. jhtuq;fSf;Ff; fl;likg;Gf; nfhLg;gjpy; 
Kf;fpakhdjhd ypf;dpd; vd;gJk; gytif gygbfisj; jd;dfj;Nj 
nfhz;ljhFk;.  
 
nraw;if gygb nghUs;fs;  
 
ngl;Nuhypa vz;nza; kw;Wk; ngl;Nuhypa thAf;fspypUe;J kdpjdhy; 
cUthf;fg;gl;l nefpopfs; nraw;if gygbfshFk;. vz;nza;fs; kw;Wk; 
thAf;fisg; gFjpg;gphpg;G nra;J ngl;Nuhy; ngWk;nghOJ> vj;jpyPd;> 
GNuhigyPd; Nghd;w xw;iwg;gbfs; Jiz tpisnghUs;fshff; fpilf;fpd;wd. 
ghyptpidy; FNshiuL (Poly Vinyl Chloride – PVC) vd;w gygb> gy 
xw;iwg;gbfs; ,ize;J cUthdJ vd;gij Kd;gf;fq;fspy; gbj;jJ 
epidtpUf;fyhk;. mNjNghy; gytif nefpopfis cUthf;Fk; mbg;gil 
fl;likg;G nghUshf vj;jpyPd; kw;Wk; GNuhigyPd; tpsq;FfpwJ. 
xw;iwg;gbfspd; gz;Gfspd; mbg;gilapYk;. mit gygbfspy; mike;Js;s 
Kiwapd; mbg;gilapYk;> gygbg; nghUs;fspd; gz;Gfspd; mbg;gilapYk;> 
gytifahf gygbfs; tifg;gLj;jg;gLfpd;wd. ,iofs;> nefpopfs;> Gujq;fs; 
vd;gd rpytif gygbfs;> mtw;Ws; rpy gygbfisg; gw;wp fPNo fhz;Nghk;.  
  
 

 
,iofs;:  
ehk; Milfs; mzpfpNwhk;. igfs;> fapWfs;> Nghh;itfs; Nghd;wtw;iwg; 
gad;gLj;JfpNwhk;. ,g;nghUs;fs; midj;Jk; ve;nje;j %yg;nghUs;fshy; 
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MdJ ,it midj;Jk; ,iofshy; Mdit. Kw;fhyq;fspy; tho;e;j kf;fs;> 
gUj;jp kw;Wk; fk;gsp Nghd;w ,aw;if ,iofisg; gad;gLj;jpdh;. jw;nghOJ 
ehk; mjpfsT nraw;if ,iofshy; Md nghUs;fisg; gad;gLj;JfpNwhk;. 
,aw;if kw;Wk; nraw;if ,iofs; midj;Jk; gygb nghUs;fNs> ,aw;if 
kw;Wk; nraw;if ,iofSf;F ,ilNa cs;s NtWghLfis cw;WNehf;Ff.  
 
,aw;if kw;Wk; nraw;if ,iofs;:  
 
ePz;l %yf;$Wfs; gpd;dpg; gpize;J ePskhd> ruk; Nghd;w mikg;G 
cUthf;fg;gLk; ,iofs;> ,aw;if ,iofshFk;. gUj;jp> Njq;fha; ehh;> Kb> 
fk;gsp Nghd;wit ,aw;if ,iofspd; vLj;Jf;fhl;Lfs; MFk;. 
ngl;Nuhypaj;jpypUe;J ngwg;gl;l %yg;nghUs;fisf; nfhz;L cUthf;fg;gLk; 
,iofSf;Fr; nraw;if ,iofs; vd;W ngah;. ghypna];lh;> mf;hpypf; kw;Wk; 
ieyhd; Nghd;wit nraw;if ,iofSf;F vLj;Jf;fhl;Lfs; MFk;. 
fhyq;fhykhf> jhtu ,iofs; kw;Wk; tpyq;FfsplkpUe;J ngwg;gl;l 
cNuhkq;fisf; nfhz;L ,iofs; cUthf;fp> mtw;iwf; nfhz;L cil 
jahhpj;Jk;> jq;Fkplk; mikj;Jk;> thdpiyapypUe;J kdpjh;fs; jk;ikg; 
ghJfhj;Jk; te;jdh;. ,d;Wk; $l> gytifahd ,aw;if ,iofs;> jhtu 
kw;Wk; tpyq;F %yq;fshf tsh;f;fg;gl;Lk;> gjg;gLj;jg;gl;Lk; gUj;jp> gl;L 
kw;Wk; fk;gsp Nghd;w ,iofshf ,aw;if ntsptUfpd;wd. ,aw;if 
ehh;fisr; Row;wp ,ioahf> E}yhf> fapwhf Mf;f KbAk;. mjd;gpd; 
mtw;iw nea;Njh> gpd;dpNah> glutpl;Nlh> ,izj;Njh> JzpfshfTk;> 
fyd;fshfTk;> kpd;flj;jhg; nghUs;fshfTk;> kw;Wk; ek; md;whl tho;tpy; 
gad;gLk; ,d;dgpw nghUs;fshfTk; khw;w KbAk;. ,aw;if ,ioia 
cUthf;Fk; Fwpg;gplj;jf;f %d;W %yq;fshtd.  
 
tiffs; kw;Wk; gad;fs;:  
,aw;if ,io:  
Fwpg;gpl;l rpytifg; gl;Lg;GOf;fspd; $Lfis nfhjpf;f itj;Jg; ngWk; 
,aw;if ,iofs; gl;lhFk;. ky;nghp gl;L> l];]h; gl;L> Kfh gl;L kw;Wk; vhp 
gl;L vd ehd;F tiffspy; ,aw;if gl;L fpilf;fpwJ. cynfq;fpYk; 
cw;gj;jpahFk; ky;nghp tif ngUksT ,e;jpahtpy; jahhpf;fg;gLfpwJ. ,it 
cilfshfTk;> jiutphpg;GfshfTk;> ghuh#l;LfshfTk; gad;gLk; 
gl;LfshfTk;> typikahd ,aw;if ,iofSs; xd;whFk;.  
 
Nuahd; : XH gFjpahd – nraw;if ,io:  
gj;njhd;gjhk; E}w;whz;by; mwptpayhsh;fs; Nuahd; vd;w ngahpy; Kjy; 
nraw;if gl;bid cUthf;Ftjpy; ntw;wp fz;ldh;. 1946-,y; ,e;jpahtpy; 
Nfus khepyj;jpy; Kjy; Nuahd; njhopw;rhiy epWtg;gl;lJ. kdpjdhy; 
jahhpf;fg;gl;l ,ioahd Nuahid KOikahd nraw;if ,io vd;W 
nrhy;tjw;fpy;iy> Vnddpy; kuf;$opypUe;J ngwg;gl;l nry;YNyhrpdhy; 
Nuahd; jahhpf;fg;gLfpwJ. kuk; my;yJ %q;fpypd; $opypUe;J ngwg;gl;l 
nry;YNyhir gy Ntjpg;nghUs;fisr; Nrh;j;J jplg;gLj;jpdh; Kjyhtjhf> 
$Old; Nrhbak; i`l;uhf;irL Nrh;f;fg;gl;L gpd;dh; fhh;gd;-il-ry;igL 
Nrh;f;fg;gLfpwJ. Nrh;f;fg;gl;l Ntjpg;nghUs;fSld; nry;YNyh]; fiue;J 
tp];Nfh]; vd;w jputj;jpid cUthf;FfpwJ. jput tp];Nfh]pid Xh; 
];gpd;dnul;bd; (gf;f Ez;zpa Jisfs; nfhz;l cNyhfj;jl;Lfs; 
nghUe;jpa xU rhjdk;) topNa mOj;jp> ePh;j;j fe;jf mkpyj;jpDs; 
nrYj;Jk;nghOJ gl;L Nghd;w ,iofs; fpilf;fpd;wd. me;j ,iofspid 
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Nfhg;gpdhy; Rj;jk; nra;J> cyu itj;Jg; ngWk; Gjpa ,iofSf;F Nuahd; 
vd;W ngah;.  
 
gUj;jpg; G+f;fspy; cs;s tpijfis ePf;Fk; nghOJ> gUj;jpf; nfhl;ilfspy; 
xl;bapUf;Fk; Fl;ilahd gUj;jp ,iofspy; ,Ue;Jk; rpytif Nuahd;fs; 
jahhpf;fg;gLfpd;wd. gl;bidtpl tpiy kypthfTk;> gl;L ,io Nghd;Nw 
tpiy kypthfTk;. gl;L ,io Nghd;Nw nea;ag;gl;Lk;> gytif tz;zr; 
rhaq;fshy; epwNkw;wg;gl;Lk; Nuahd; jahhpf;fg;gLfpwJ. Nuahid gUj;jpAld; 
fye;J Nghh;itahfTk;> fk;gspAld; fye;J tphpg;ghfTk; gad;gLj;JfpNwhk;. 
NkYk;> Rfhjhug; nghUs;fshd gagh;fshfTk;> fhaq;fSf;F kUe;jpLk; 
tiyj;JzpfshfTk; Ngz;Nl[; JzpfshfTk; Nuahd; gad;gLfpwJ.  
 
Kjd; Kjypy; KOikahfg; gjg;gLj;jg;gl;l nraw;if ,io ieyhdhFk;. 
,uz;lhk; cyfg; Nghhpd;nghOJ> ghu#l;Lf;s kw;Wk; fapW Nghd;w 
nghUs;fisj; jahhpf;f ieyhd; gad;gLj;jg;gl;lJ. Mil jahhpg;Gfspy;> 
,aw;ifg; gl;bd; gjpypahf Nuahd; gy ,lq;fspy; gad;gLj;jg;gLfpwJ. ,d;W 
ehk; gad;gLj;Jk; nraw;if ,iofSs; mjpfk; gad;gLk; ,iofs; ieyhd; 
tpsq;FfpwJ. ieyhd; ,io tYthfTk;> ePl;rpj;jd;ik nfhz;ljhfTk;> vil 
FiwthfTk; cs;sJ. gsgsf;Fk; jd;ik nfhz;ljhfTk;> Njha;g;gjw;F 
vspjhdjhfTk;> ,Ug;gjhy; Milj; njhopw;rhiyfspy; gutyhfg; 
gad;gLj;jg;gl;L tUfpwJ. fhYiwfs;> fapWfs;> $lhuq;fs;> gy;Jyf;fpfs;> 
fhh;fspy; ,Uf;ifapd; gl;ilfs;> J}q;fj; Njitg;gLk; jiyaiz Nghd;w 
igfs;> jpiur;rPiyfs; Nghd;w gytifahd nghUs;fs; ieyhdhy; Mdit. 
Xh; ,Uk;Gf; fk;gpiaf;fhl;bYk; xU ieyhd; ,ioahdJ typikahf 
,Ug;gjhy;> ghu#l;Lfs; jahhpg;gpYk;. kiy Vwj; Njitahd fapWfs; 
jahhpg;gpYk; ieahd;fs; gad;gLfpd;wd.  
 
ieyhd; ,io mjpf tYthdjhf cs;sjhy; kiy VwTk; 
gad;gLj;jg;gLfpwJ.  
ieyhd; vd;w gygb ,ioahdJ ghyp mikLfs; vd;w Ntjpj; 
njhFg;Gfshy; MdJ. n`f;]hnkj;jpyPd;-il-mkpd; kw;Wk; mbgpf; 
mkpyq;fs; ,ize;J cUthFk; nghUs; ghyp mikLfs;. jpz;k 
rpy;Yfshf ,e;j ghyp mikLfis cUf;fp> ntg;gkhf;fg;gl;l 
];gpd;dnul;bd; kpf Ez;zpa Jisfspy; mOj;Jk; nghOJ ieyhd; 
cUthfpwJ.  
 
 
ghypna];lh; kw;Wk; mf;hpypf;:  
nraw;if ,iofs;:  
ghypna];lh; kw;nwhU nraw;if ,ioahFk;. ,jid kpf nky;ypa ,iofshf 
,Oj;J> kw;w E}y;fis nea;tJ Nghy;> nea;aTk; KbAk;. ghypfhl;> (Polycot) 
ghypTy;> (Polywool) nlhpfhl; Nghd;w gy ngah;fshy; ghypna];lh; tpw;gid 
nra;ag;gLfpwJ. ghypfhl; vd;gJ ghypna];lh; kw;Wk; gUj;jpapd; fyit> 
ghypTy; vd;gJ ghypna];lh; kw;Wk; fk;gspapd; fyit.  
 
PET (ghyp vj;jpypd; nlhpg;jhNyl; - Poly Ethylene Terephthalate) vd;gJ kpfg; 
gpugykhd ghypna];lh; tifahFk;. PET - iaf; nfhz;L ePH kw;Wk; Nrhlh 
ghl;by;fs;> fyd;fs;> glq;fs;> ,iofs; kw;Wk; ,d;dgpw gaDs;s 
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nghUs;fisj; jahhpf;fyhk;. ,e;j ,iofisf; nfhz;L jahhpf;fg;gLk; 
Jzpfs; vspjpy; RUq;Ftjpy;iy. NkYk; ghypna];lh; Jzpfisj; Njha;g;gJ 
vspJ> mjdhy;> gytifahd Milfs; jahhpg;gpy; ghypna];lh; ,iofs; 
gad;gLfpd;wd.  
 
Fsph;fhyq;fspy; ehk; ];ntl;lh;fs; mzpfpNwhk;. rhy;itfs; kw;Wk; 
Nghh;itfisg; gad;gLj;JfpNwhk;. ,tw;Ws; ngUk;ghyhdit fk;gspiag; 
Nghy; Njhw;wkspj;jhYk;> mg;nghUs;fs; ,aw;if fk;gsp ,iofshy; 
nra;ag;gl;lit my;y. ,it mf;hpypf; vd;w kw;nwhU tif nraw;if 
,ioahy; nra;ag;gl;lit MFk;. ,aw;if %yq;fspypUe;J ngwg;gLk; fk;gsp 
Milfs; mjpf tpiyf;F tpw;gid nra;ag;gLfpd;wd. nefpopfspd; jahhpg;gpd; 
nghOJ fpilf;Fk; Jidg;nghUs;fisf; nfhz;L cUthf;fg;gLk; ,e;j 
mf;hpypf; Milfs;> fk;gsp Milfisf; fhl;bYk; tpiy kypthdit. gytpj 
tz;zq;fspYk; Milfs; tpw;gidahfpd;wd. ,t;thwhf> nraw;if 
,iofspd; ePbj;J ciof;Fk; jd;ikAk;> midtUk; thq;ff;$ba mstpy; 
kypthd tpiyAk;> mtw;wpd; gutyhd gad;ghl;bw;Fg; gq;fspf;fpd;wd.  
 
ngl;Nuhypa vz;nza; kw;Wk; ngl;Nuhypa thAtpid fha;r;rp tbf;Fk; 
nghOJ fpilf;Fk; Jiz tpisnghUs;fisf; nfhz;L 
cUthf;fg;gLk; nghUs;fNs nraw;if ,iofshFk;. ngl;Nuhypa 
vz;nza;iaf; fha;r;rp tbj;jy;  
 
nraw;if ,iofspd; rpwg;Gfs;:  
ckJ MilfSs; rpy Milfs;> ryit nra;a mtrpakpy;yhkYk;. gy 
tUlq;fs gad;gLj;jpa gpd;dUk; epwk; kq;fhky; ,Ug;gJ Vnddpy; mit 
ghypna];lh; vd;w nraw;if ,ioahy; Mdit. nraw;if ,io Milfspd; 
rpwg;G vd;dntd;why; mit RUq;FtJk; ,y;iy> epwk; kq;FtJk; ,y;iy. 
vdNt> gUj;jpahyhd Milfis tpl mjpf tUlq;fSf;F mNj nghypTld; 
fhl;rpaspf;fpd;wd.  
 
kPd;gpb tiyNghy; gy nghUs;fs;> nraw;if ,iofisf; nfhz;L 
jahhpf;fg;gLfpd;wd. nraw;if ,iofisg; gad;gLj;Jtjpy; cs;s kw;WnkhU 
rpwg;gk;rk; ahnjdpy;> gl;L my;yJ fk;gsp ,iofisf; fhl;bYk;> ieyhd; 
Nghd;w nraw;if ,iofs; mjpf typik nfhz;ljhf ,Uf;fpd;wd.  
 
buhk;Nghiyd; vd;w nraw;if ,ioahdJ> mjpf typikAk; ePl;rpj;jd;ik 
nfhz;lJkhf ,Ug;gjhy; mt;tpioahdJ mjd;kPJ Ftpg;gijAk; jhq;Fk; 
jd;ik nfhz;ljhf tpsq;FfpwJ. ,g;gz;Gk;$lr; nraw;if ,ioapd; 
rpwg;gk;rkhf mike;Js;sJ.  
 
nraw;if ,ioapd; FiwghLfs;:  
 
rikayiw kw;Wk; Ma;tfj;jpy; gzpahw;Wk; nghOJ nrw;if ,iofshy; 
Md Milfs; mzptijtpl ,aw;if ,iofshy; Md Milfs; mzptNj 
ghJfhg;ghdJ vd;gij Kd;Ng gbj;Njhk;. ghypna];lh; Nghd;w nraw;if 
,iofspd; xU Kf;fpa Fiwahnld;gJ mit ntg;gj;ijj; jhq;Fk; 
jpwdw;wit. NkYk; mit vspjpy; jPg;gw;wf;$bait. Nfhilf; fhyq;fspy;> 
nraw;if ,iofshyhd Milfis mzptijtpl ,aw;if ,iofshyhd 
Milfis mzptNj nghUj;jkhdjhf ,Uf;Fk;. Vnddpy;> nraw;if 
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,iofs; kpff; Fiwe;j msNt ePiu cwpQ;Rtjhy;> nraw;if ,iofshyhd 
cilfis mzpAk;nghOJ ekf;Fg; NghJkhd fhw;Nwhl;lk; fpilf;fhjjhy; 
ehk; ntg;gkhfTk;. rph;kkhfTk; czh;fpNwhk;.  
 
nraw;if ,iofs;> ngl;Nuhypa Ntjpg; nghUs;fspypUe;J jahhpf;fg;gLtjhy; 
kpf mjpffhyk; cWjpaha; ciof;Fk; vd;gJ ,JNt nraw;if ,iofspd; 
FiwghlhfTk; MdJ. MilfspypUe;J kpfr; rpW gFjpfs; cile;J 
Ez;zpa nefpopfs; vd;wiof;fg;gLk;. Jfs;fsha; cjph;e;J ePh; epiyfshd 
MWfs;> Vhpfs; kw;Wk; fly;fspYk;> epyj;jpYk; khRghl;il cz;lhf;Ffpd;wd.  
 
nefpopfs;:  
 
,d;W ePq;fs; njhl;l Kjy; nefpopg; nghUs; vd;dntd;W ePq;fNs cq;fisf; 
Nfl;Lf;nfhs;Sq;fs;. xUNtis mJ myhukbf;Fk; cq;fs; fbfhukhf 
,Uf;fyhk; my;yJ cq;fs; jiyaizapd; epug;gpahfNth my;yJ ePq;fs; 
mzpAk; nraw;if ,iofshyhd MilfshfNth ,Uf;fyhk;. ,d;W ek;ikr; 
Rw;wpAs;s nghUs;fspy; MilfshfNth ,Uf;fyhk;. ,d;W ek;ikr; Rw;wpAs;s 
nghUs;fspy; ngUk;ghyhdit nefpopahy; MditNa ePh; kw;Wk; vz;nza; 
tiffs; ghypj;jPd; ciwfspy; tpw;gid nra;ag;gLtijg; ghh;j;jpUf;fpwPh;fs; 
Kw;fhyq;fspy; ghy;> vz;nza; kw;Wk; ,ju jputg; nghUs;fis thq;fp 
tUtjw;F kf;fs; cNyhfk; kw;Wk; fz;zhbahy; nra;ag;gl;l ghj;jpuq;fisf; 
filfSf;F vLj;Jr; nry;th;. Kw;fhyq;fspy; gad;gLj;jg;gl;l fyd;fs;> 
gf;nfl;Lfs;> Ftisfs;> ,Uf;iffs; kw;Wk; Nki[fs; Nghd;w nghUs;fs; 
vjdhy; nra;ag;gl;lit.  
 
nefpopapd; tiffs; ahit?  
 
,g;NghJ nefpop gw;wp mwpe;J nfhs;Nthk;.  
njhopy;El;gk;> fl;Lkhdk;> Rfhjhu guhkhpg;G> Nghf;Ftuj;J kw;Wk; czTg; 
ghJfhg;G Mfpa Jiwfspy; Kd;Ndw nefpopfs; ekf;Fg; gy tifapYk; 
cjtpAs;sd. nefpopfs; jq;fsJ jdpj;Jtkhd gz;Gfshy; ek; tho;it 
KOikahf Mf;fpukpj;Js;sd. Fiwe;j vil> mjpf typik> rpf;fyhd gy 
tbtq;fis vLf;Fk; jd;ik Mfpad nefpopapd; Neh;kiwahd Fzq;fshFk;.  
 
mit ,sFk; jd;ik nfhz;ljhfTk;> ePhpid cl;GftplhjjhfTk;> NkYk; 
rpytif nefpopfs;> GwCjhf; fjph;fis cl;GftplhjjhfTk; mike;Js;sd. 
nefpopfs; tpiy kypthdjhfTk;> ehk; ifahs VJthdjhfTk; fpilf;fpd;wd.  
 
,Jtiu nefpopfs; Vd; gutyhfg; gad;gLj;jg;gLfpd;wd vd ghh;j;Njhk;. 
jw;nghOJ nefpopfspd; gy;NtW gad;fisg; gw;wp NkYk; mwpe;J nfhs;Nthk;.  
 
Rfhjhug; guhkhpg;Gg; nghUs;fs;:  
 
rhpahd gad;ghl;bw;F Kiwahfg; gad;gLj;jpdhy; gytif nefpopfs; rpwe;j 
nghUs;fshfr; nray;gLk;. vLj;Jf;fhl;lhf> ghypGNuhigyPd; vd;w nefpopdhy; 
nra;ag;gl;l cwpQ;Rf;Fohapid vLj;Jf;nfhs;Nthk;. ,e;j cwpQ;Rf;Foha;fis 
Neha;j;njhw;WePf;fk; nra;J kPz;Lk; gad;gLj;jj; Njitapy;iy. vdNt> mit 
cah;jukhd Rfhjhuj;ij toq;FtNjhL Neha;fs; guTk; mghaj;ijAk; 
Kw;wpYk; mfw;Wfpd;wd.  
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vt;thW nefpop vd;w nghUis ed;ikahd gad;ghl;bw;F Kiwahfg; 
gad;gLj;jKbANkh mNjNghy;> jtwhd gad;ghl;bw;Fk; gad;gLj;jyhk;. 
nefpopapdhy; nra;ag;gl;l gy nghUs;fisg; gw;wpr; rpe;jpj;Jg; ghUq;fs;. 
vLj;Jf;fhl;lhf> nky;ypa nefpop igapid vLj;Jf;nfhs;Nthk;. ,e;j tif 
gpsh];bf; igfis ehk; kpff; Fiwe;j fhyj;jpw;Fg; gad;gLj;jpa gpd;> mit 
Fg;igahf> Rw;Wg;Gwj;jpy; ePz;lfhyk; fple;J khRgLj;Jfpd;wd. jtwhd 
gad;ghl;bw;F cgNahfpf;fg;gLk; nefpopfs; gw;wp ePq;fs; NkYk; mwpa 
tpUk;gpdhy; ePq;fs; jkpo;ehL murhy; jilnra;ag;gl;l> xU Kiw kl;LNk 
gad;gLj;jp vwpag;gLk; nefpop nghUs;fs; vd;w jiyg;gpy;>  
 
1 [dthp 2019 Kjy; mKYf;F te;j Rw;Wr;#oy; kw;Wk; tdj;Jiw> 
murhiz T.N.G.O. No: 84, Njjp 25/06/2018 Ig; ghh;f;fTk;.  
 
Vwj;jho 200 Mz;LfshfNt> nefpop ekJ gad;ghl;by; cs;sJ. 
‘ghh;f;fprPd;’ vd;w Kjy; nefpopapid cUthf;fpath; vl;kz;l; 
mnyf;]hz;lh; ghh;f;]; vd;gth; Mthh;.  
 
Mz;LNjhWk; cyfk; KOtjpYkhf ehk; xU bhpy;ypad; (xU 
epkplj;jpw;F ,U kpy;ypad;) vd;w mstpy; nefpopg; igfisg; 
gad;gLj;JfpNwhk;. mtw;wpy; xd;W Kjy; %d;W rjtPjk; kl;LNk 
kWRow;rpf;F cl;gLj;jg;gLfpd;wd.  
 
nefpopapd; tiffs;:  
 
md;whl tho;tpy; ehk; gad;gLj;Jk; nefpopg; nghUs;fSk; gygbfshy; MdJ. 
midj;J nefpopfspYk; xNu khjphpahd myFfshy; 
mikag;ngw;wpUg;gjpy;iy. xU rpytif nefpopfspy; xw;iwg;gbfs; Nehpay; 
mikg;gpy; ,ize;Jk;> NtWrpytif nefpopfspy; xw;iwg;gbfs; FWf;Fg; 
gpizg;gpy; ,ize;Jk; fhzg;gLfpd;wd. xw;iwg;gbfspd; mikg;gpidg; 
nghWj;J gygbfs;> ,U ngUk;gphpTfshfg; gphpf;fg;gLfpd;wd. ,sFgit 
kw;Wk; ,WFgit. mit vd;dntd;W jw;NghJ fhz;Nghk;.  
 
,sFk; nefpopfs;:  
 
ghypvj;jyPd; (ghypj;jPd; vd;Wk; miof;fg;gLfpwJ) vd;gJ ,sF nefpopapd; 
Xh; vLj;Jf;fhl;lhFk;. ehk; ngUksT gad;gLj;Jk; nefpopg; igfs; 
ghypj;jPdhy; nra;ag;gl;litahFk;. xU ghypj;jPd; igapid vhpf;Fk; nghOJ> 
mJ cUfp> tpUk;gj;jhfhj kzj;ij tPrp> fUk;Gifia ntspapl;L> 
gpufhrkhd Rluhf vhpfpwJ. (ghyp vj;jpyPd; nlh;g;jhNyl;) ghl;bYk; ngUksT 
gad;gLj;jg;gLk; nefpopf;F kw;nwhU vLj;Jf;fhl;lhFk;. ,e;j ghl;biy ehk; 
nfhjpePuhy; epug;gpdhy;> ghl;bypd; tbtk; rpijfpwJ. ,k;khjphp> ntg;gg;gLj;Jk; 
nghOJ vspjpy; nkd;ikahfp> tisAk; jd;ik nfhz;l nefpopfs; ,sFk; 
jd;ik nfhz;l nefpopfs; vd;wiof;fg;gLk;. ,t;tif nefpopfis cUf;fp 
kWRow;rp nra;J NtnwhU nefpopg; nghUshf;fyhk;.  
 
,WFk;; nefpopfs;:  
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khwhf> rpy nefpopfis xUrpy Kiwapy; jahhpf;fg;gl;L> nghUs;fshf;fp 
mtw;iw ntg;gg;gLj;jpdhy; nkd;ikahtjpy;iy> gpd;tistjpy;iy. vdNt> 
,t;tif nefpopfis kPz;Lk; cUf;fp NtNwhU nghUshf khw;w KbahJ. 
,j;jifa nefpopfSf;F ,WFk; nefpopfs; vd;W ngah;. Ngf;iyl; kw;Wk; 
nkyikd; ,WFk; nefpopfSf;F vLj;Jf;fhl;LfshFk;. ntg;gk; kw;Wk; 
kpd;rhuj;ijf; flj;jhj nghUshf Ngf;iyl; tpsq;FfpwJ. vdNt> 
Ngf;iyl;bidg; gad;gLj;jp kpd;];tpl;Rfs; kw;Wk; gytif ghj;jpuq;fspd; 
ifg;gpbfs; jahhpf;fg;gLfpd;wd. nkyikd; jPapid vhpg;gjhYk;> jPapidj; 
jhq;Fk; jpwd; ngw;wpUg;gjhYk; jiu XLfs; kw;Wk; jPaizf;Fk; Jzpfs; 
Nghd;wtw;wpd; jahhpg;gjpy; gad;gLfpd;wd.  
 
,Utif nefpop gygbfs;  
ntg;gj;jhy; ,sFk; (,sFk; nefpopfs;) 

  
• rq;fpypfSf;F ,ilNa FWf;F gpizg;G ,y;iy  
• rq;fpypfSf;F ,ilNa gytPd <h;g;G rf;jp cs;sJ.  
• ntg;gg;gLj;Jk;nghOJ ,sFfpwJ.  
 
ntg;gj;jhy; ,WFk; ,WFk; nefpopfs; 

 
• gygb rq;fpypfspd; ,izg;G FWf;F ,izg;ghfTk;. typikahd 

rfgpizg;ghfTk; mike;Js;sjhy;> ntg;gg;gLj;Jk; nghOJ 
ciltjpy;iy.  

• ntg;gg;gLj;Jk;nghOJ fbdj;jd;ik ngWfpd;wd.  
 
nefpop nurpd; FwpaPLfs;:  
,J tiu ,sFk; nefpopfSf;Fk; ,WFk; nefpopfSf;Fk; ,ilNaAs;s 
NtWghLfisf; fw;Nwhk;> md;whl tho;tpy; ehk; gad;gLj;Jk; nefpopfisg; 
gw;wp NkYk; nefpopfs; ekf;Fg; gytiffspYk; gad;gl;lhYk;> rpytif 
nefpopfs; jPq;Ftpistpf;Fk; Ntjpg;nghUs;fisAk; jd;dfj;Nj 
nfhz;bUf;fpd;wd.  
 
nurpd; FwpaPLfspd;> mbg;gilapYk; ehk; nefpopfis tifg;gLj;jyhk;. 
gytif nefpopfisg; gw;wp mwpNthk;. nurpd; FwpaPLfspd; mbg;gilapYk; 
ehk; nefpopfis tifg;gLj;jyhk;. gytifahd nefpopfis tifg;gLj;j 
cyfshtpa mstpy; nfhLf;fg;gl;Ls;s FwpaPLfNs nurpd; FwpaPLfshFk;. 
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,t;thW nurpd; FwpaPl;bd; mbg;gilapy; nefpopiag; gphpj;jy;> mtw;iwj; 
jdpj;jdpahf kWRow;rp nra;a cjtpahf ,Uf;Fk;. xt;nthU nefpop 
nghUSf;Fk; gpuj;Nafkhf vd;d FwpaPL nfhLf;fg;gl;Ls;sJ nefpopg; 
nghUspy; ve;j ,lj;jpy; ,e;jf; FwpaPL nfhLf;fg;gl;bUf;Fk;.  
 
nefpopg; nghUspd; mbg;gFjpapNyh> my;yJ %bapNyh> nghUisj; jahhpj;J 
tpw;gid nra;gthpd; ngah;tpy;iy ];bf;fhpNyh xd;iwnahd;W Juj;Jk; 
mk;Gf;Fwpahyhd Kf;Nfhz cUtj;ijg; ghh;f;fTk;. me;j Kf;Nfhzj;jpd; 
(kj;jpapy;) eLtpy; Xh; vz; nfhLf;fg;gl;bUf;Fk;. rpy gpsh];bf; nghUs;fspy; 
me;j vz;zpw;Fhpa nefpop tifapd; ngaUila RUf;nfOj;Jk; 
nfhLf;fg;gl;bUf;Fk;. ,e;jf; FwpaPl;ilNa ehk; nurpd; FwpaPl vd;fpNwhk;.  
 
mk;Gf;Fwp Kf;Nfhzj;jpd; eLtpy; 1 vd;w vz; fhzg;gl;L mk;Kf;Nfhzj;jpd; 
fPo; PET vd;w vOj;JfNsh> PETE vd;w vOj;JfNsh fhzg;gl;lhy;> me;j 
nefpop nghUshdJ ghyp vj;jpyPd; nlhpg;jhNyl;lhy; cUthf;fg;gl;lJ vd 
mwpayhk;. gytifahd Ntjpg;nghUs;fs; (Nrh;j;jpfs;) nefpopAld; 
Nrh;f;fg;gLtjhy; mg;nghUs; nefpo;Tj;jd;ik> typik> nkd;ik my;yJ xsp 
CLTk; jd;ik Nghd;w gy gz;GfisAk; Fzq;fisAk; ngWfpd;wd. 
nefpopAld; Nrh;f;fg;gLk; rpy Ntjpg;nghUs;fs; tpyq;Ffs;> ekJ Rw;Wg;Gwk; 
kw;Wk; ekJ cly; MNuhf;fpaj;jpw;Fk; Mgj;ijf; nfhz;LtUtjhf cs;sJ. 
vLj;Jf;fhl;lhf> nurpd; FwpaPL vz; # 3 vd;gijf; Fwpf;Fk; ghyptpidy; 
FNshiuL (Poly Vinyl Chloride - PVC) kpfTk; er;Rj;jd;ik tha;e;jjhfTk;> 
ekJ MNuhf;fpaj;jpw;F jPq;Ftpistpf;f$ba fhl;kpak;> <ak; Nghd;w fd 
cNyhfq;fisj; jd;dfj;Nj nfhz;Ls;sJ. nurpd; FwpaPL vz; #6 vd;gijf; 
Fwpf;Fk; ghyp];ilhPd; vd;w gpsh];bf; (polystyrene – PS) vd;w gpsh];bf; 
Gw;WNehia Vw;gLj;Jk; ];iluPd; vd;w eQ;rhd Ntjpg;nghUis jd;dfj;Nj 
nfhz;Ls;sJ.  
 
gy;NtW tifahd nefpop gw;wp NkYk; mwpa nurpd; FwpaPL tpsf;fg;glj;ijg; 
ghUq;fs;. ehk; gad;gLj;Jk; nghJthd nefpopg;nghUs;fSs; vit ekf;Fk;> 
ekJ Rw;Wg;Gwj;jpw;Fk;> tpyq;FfSf;Fk; ghJfhg;ghdit kw;Wk; vit 
ghJfhg;gw;wit vd;w jfty;fis mwpayhk;.  
 
nefpop nurpd; FwpaPL tpsf;fg;glk;  
 
ngUk;ghYk; nefpopg; nghUs;fspd; ngah; tpy;iyapNyh my;yJ nghUspd; 
mbg;gFjpapNyh nurpd; FwpaPL ,Uf;Fk;.  
 
xd;iwnahd;W gw;WtJ Nghy; mike;j Kf;Nfhz tbtpyhd mk;GFwpapd; 
eLtpy; xU vz;Nzh my;yJ me;j nefpop %yg;nghUspd; RUf;nfOj;Njh 
fhzg;gLk;.  
 
,it jtpu NtW VNjDk; vz;fNsh> vOj;Jf;fNsh fhzg;gl;lhy; mit 
nurpd; FwpaPLfs; my;y.  
 
nurpd; 
FwpaPL 

NtW 
ngah;fs; 

nghJthd nghUs;fs; gad;ghL   



 

11 | P a g e APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187 
 

 

PETE, 
ghypna];lh; 

Fil> tpisahl;L> 
cilfs;> ntg;g%l;Lk; 

NkYiwfs; / ];ntl;lh;fs;> 

fapW> sals J}q;Ftjw;F 
VJthd ghypna];lh; 
,ioahyhd igfs;  

,e;j tif nefpopfs; xNu xU 
Kiw kl;LNk gad;gLj;Jk; 
tifapy; tbtikf;fg;gl;Ls;sd. 

PET nefpopia kPz;Lk; 
gad;gLj;jpdhy; mjpypUe;J 
Mz;bkzp vd;w Ntjpg;nghUs; 
ntspNaWk; - mJ clYf;F 
ed;ik gaf;fhJ. 
MilfSf;fhfg; ngUksT 
ghypna];lh; vd;w nraw;if 
,io gad;gLj;jg;gLfpwJ. 

 

PEHD  rpnkz;l;> mhprp> khLfspd; 
jPdp itf;fg;gLk; rhf;Ffs;> 
nea;ag;gl;l bgd;igfs;> 
fapW> kPd;gpb tiy> epoy; 
tiyfs;> mikg;Gfs;> 
,iofshy; tYT+l;;lg;gl;l 
fhd;fphPl; (nefpop 
Nfd;fspypUe;J ngwg;gl;lJ)> 
Fz;L Jisf;fhj 
cs;shilfs; (mjp cah; 
%yf;$W vilAs;s ghyp 
vj;jpyPd; - UHMW) 

ghJfhg;ghd nefpopfSs; 
xd;whff; fUjg;gLfpwJ. ,J 
nkypjhdJ> kpf tYthd> 
jhf;Fjiy vjph;nfhs;Sk; mw;Gj 
jd;ik nfhz;lJ. <ug;gjj;jpid 
cs;Eioatplhky; jilnra;Ak; 
rf;jp tha;e;jJ. ngUksT 
kWRow;rp nra;aj;jf;fJ. 

 

V, Vinyl PVC ,iofs;> tpidahd; 
,iofshy; nra;ag;gLk; 
kiof;Filfs;> ntspg;Gwj; 
Jzpfs;> kioNfhl;Lfs; 
(fhYiwfs;) fhy; G+l;Lfs; 
kPd;gpbtiyfs;> nraw;if 
,iofs;> Foe;ijfSf;fhd 
Milfs; kw;Wk; Nghh;itfs;> 
Milfspd; Nky; xl;Lk; 
tpy;iyfs; milf;fTk; 
myq;fhu Milfs; kw;Wk; 
Nghyp Njhy; nghUs;fs; 
jahhpf;f tpidy; 
gad;gLfpwJ. 

kpf Mgj;jhd nefpopg; 
nghUshFk;. khWk; 
thdpiyfis vjph;nfhs;Sk; 
jd;ik> jPj;jLg;G> Kjypa rpwe;j 
gz;Gfisg; ngw;wJ tpidahy;. 

 

PELD, 
LLDPE  

fduf rhf;Ffs;> nraw;if 
Gw;fs;> fhy;ge;J MLfsk;  

ghJfhg;ghd nefpopfSs; 
xd;whFk;. ,J kpfTk; 
nefpo;thdJk;> 
nkd;ikahdJkhf ,Ue;jhYk; 
typik nghUe;jpaJ. 

 

 xU Kiw gad;gLj;jg;gLk; 
cwpQ;Rg; nghUs;fs; - 
lagh;fs;> Rj;jk; nra;ag; 
gad;gLk; <uk; Jilf;Fk; 
gQ;Rfs;> fapWfs;> jiu 
fk;gsq;fs;> tbfl;lg; 
gad;gLk; fy;iyj; Jzpfs;> 
kpd;fyj;jpd; cs;s jLg;Gr; 
Rth;fs;> [pNahJzpfs; 
(Geotextiles) (tbfhy; kw;Wk; 
mhpg;G jLg;Gr;Rth;) 
fhd;fphPl;Lfs; NghLk; 
nghOJ fyitia 
epiyg;gLj;j Ez; ,iofs; 

ghJfhg;ghd nefpopfSs; 
xd;whf fUjg;gLfpwJ. xUKiw 
kl;LNk gad;gLj;jpaTld; 
vwpaf;$ba nghUs;fisj; 
jahhpf;f nea;ag;glhj Jzpfs; 
cUthf;fg;gLfpd;wd.  
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fyf;fg;gLfpwJ.  

 

Thermocol, 
EPS XPS 
and HIPS 

vOJNfhis mstpLk; 
msTNfhy;fs;> xU Kiw 
kl;Lk; gad;gLj;jf;$ba 
NjePh; kw;Wk; Fsph;ghd 
Ftisfs;> Rl;Lfs;> 
rikayiw Ruz;bfs; kw;Wk; 
nghk;ikfs;  

kpfTk; Mgj;jhd 
Ntjpg;nghUs;fs; nfhz;ljhy; 
,t;tif nefpopfs; jPik 
tpistpf;ff;$bait. 
ngUk;ghyhd PS My; 
nra;ag;gl;l nghUs;fs; 
ngUk;ghYk; xUKiw kl;Lk; 
gad;gLj;jp vwpaf;$ba czT 
kw;Wk; jputghdq;fspd; 
fyd;fshfNt 
gad;gLj;jg;gLfpwJ. 

 

ghypfhh;gNd
l; (PC)> 
mf;hpNyh 
iel;hpy; 
g;A+l;lh 
ilaPd; 
];iluPd; 
(ABS)> 
mf;hpypf; 
(AC). caphp 
nefpopfs; 
ieyhd;> 
ghypA+hpj;Nj
d; (UP)> 
,d;d gpw 

PC : rpWth;fspd; ghl;by;fs; 
kw;Wk; czTf; fyd;fs;  
ABS : jiyf;ftrq;fs; 
kw;Wk; fhh; gk;gh;fs;> 
mf;hpypf; iggh;> Mg;bfy; 
Nfgps;fs;  
   kw;Wk; ngapz;Lfs;  
caphp nefpopfs;: nefpop 
igfs; kw;Wk; it 
rhjdq;fs;.  
ieyhd; : cilfs;> 
gl;lq;fs; kw;Wk; 
gy;Jyf;fpapd; Fr;rq;fs;.  
PV : nkj;ijapd; /Nghk;fs; 
kw;Wk; ~Pf;fspd; 
mbg;ghfq;fs;  
 

nurpd; FwpaPLfs; 1 Kjy; 6 
Kba cs;s mstpy; ,tw;wpy; 
nghUe;jhj midj;J nefpopg; 
nghUs;fSk; ,jpy; mlq;Fk;. 
PC kw;Wk; ABS vd;w ,Utif 
nefpopfSf;Fk; er;Rg; 
nghUs;fisj; jd;dfj;Nj 
nfhz;Ls;sjhy; ghJfhg;gw;wjhf 
fUjg;gLfpwJ. #7 FwpaPL 
nfhz;l nefpopg; nghUis 
ePq;fs; thq;f Nehpl;lhy;> NkYk; 
Muha;e;J mjid 
gad;gLj;Jtjpy; njspT ngWf.    
 

 

 

nurpd; 
FwpaPL 
,y;iy> 
RUf;nfOj;
Jk; ,y;iy 

Ve;j xU nefpop 
%yg;nghUshfTk; 
,Uf;fyhk; 

nefpopg; nghUs;fs; cUthf;f 
jahhpg;ghsh; ve;jnthU 
tpjpiaAk; gpd;gw;wtpy;iy. ,J 
Mgj;jhd tifiar; 
Nrh;e;jjhfTk; ,Uf;fyhk;. ve;jj; 
jftYk; ,izg;gpy; ,y;y 
ekf;F ve;j cj;jputhjKk; 
,y;iy. nurpd; FwpaPL ,y;yhj 
nefpopg; nghUs;fspd; 
gad;ghl;bidj; jtph;f;fTk;  

 
nefpopfspd; jhf;fk;:  
 
nefpopfs; tpiy kypthfTk;> ,NyrhdjhfTk;> typikahdjhfTk;> ePbj;J 
ciog;gjhfTk; ,Ug;gjhy;> ekJ etPd tho;f;ifapy; gy;NtW 
Kd;Ndw;wq;fSk;> ed;ikfSk; ekf;Ff; fpilj;Js;sd. Mdhy;> nefpopfspd; 
mjpf mstpyhd gad;ghL> mjpYk; xUKiw kl;LNk gad;gLj;jp vwpaf;$ba 
nefpopfs; ekJ Rw;Wg;Gwj;jpw;Fk; tpyq;FfSf;Fk; ekJ MNuhf;fpaj;jpw;Fk; 
jPtpu jhf;fq;fisNa Vw;gLj;jp tUfpd;wd.  
 
gy;NtW tifahd nefpopf; fopTfisf; nfhz;l Fg;igj; njhl;bfis ehk; 
ghh;j;J tUfpNwhk;. nefpop njhlh;ghd nghpa rpf;fy;fSs; xd;W ahnjdpy;> 
mit rpijtiltJk; ,y;iy> kz;zpy; kl;FtJk; ,y;iy. nefpopf; 
Fg;igfs; gyfhyk; kiwahky; ,Ug;gjhy;> nghpa mstpyhd fopTfSf;F 
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toptFj;J> vy;yh ,lq;fspYk; epiwe;J> Ftpe;J Rw;Wr; Roiy 
khRgLj;Jfpd;wd.  
   
xUKiw kl;LNk gad;gLj;jp vwpaf;$ba ghypj;jPd; igfs; kw;Wk; czT 
nghl;lyfq;fisg; mjpfsT gad;gLj;jp vwptjhy;> ekJ Rw;Wg;GwKk; Fg;igf; 
$lkhfp tbfhy;fspYk; milj;Jf; nfhz;L Rw;Wg;Gwj;jpid khRgLj;Jfpd;wd. 
tbfhy;fspy; milg;G Vw;gLtjhy;> ePh; Njq;fp epw;fpd;wJ. ,e;ePh;f;Fl;ilfs; 
nfhRf;fspd; ,dg;ngUf;fj;jpw;Ff; fhuzkhfp kNyhpah> nlq;F> rpf;Fd;Fdpah 
Nghd;w tpahjpfisg; gug;GtNjhL> ePH tbe;J xlhky;> nts;skhfg; 
guTtjw;Fk; fhuzkhfpd;wd.  
 
rpy tpyq;Ffs; Vd; nefpopapid cz;fpd;wd vd ePq;fs; rpe;jpj;Jz;lh? 
kPjKs;s czTg; nghUis vwpAk;nghOJ ngUk;ghYk; mtw;iw nefpop 
igapypl;Nl vwpfpNwhk;. czTg;nghUs;fspd; thridia EfUk; tpyq;Ffs;> 
mtw;iw cz;Zk;nghOJ jtWjyhf nefpop igfisAk; Nrh;j;Nj 
cl;nfhs;fpd;wd. vLj;Jf;fhl;lhf> efuq;fspy; trpf;Fk; tpyq;Ffs;> mjpYk; 
ngUk;ghd;ikahf khLfs;> czTg; nghUs;fis cz;z KaYk; nghOJ 
jtWjyhf nefpopg; igfisAk; cz;fpd;wd. nefpopg; igfs;> ghl;by;fs;> 
cwpQ;Rf;Foha;fs; Nghd;w nefpopf; fopTfs; fly;fisAk; nrd;wilfpd;wd. 
mt;thW flypy; FtpAk; nefpopfs;> fly;ePh;> #hpaxsp kw;Wk; 
miyairTfSf;F cl;gl;L> rpwpa Jz;Lfshd ikf;Nuh nefpopfshf 
(Ez;zpa gpsh];bf; Jfs;fs;) cilfpd;wd. tPl;L cgNahfg; nghUs; 
rpytw;wpYk; ,j;jifa ikf;Nuhgpsh];bf; fhzg;gLfpd;wd. gw;gir> 
Kfk;fOTk; fiury;> cliyj; J}a;ikg;gLj;Jk; Nja;g;ghd;fs; Mfpatw;wpy; 
fhzg;gLk; ikf;Nuh (Ez;zpa) kzpfs;> ikf;Nuh nefpopfspd; rpy 
vLj;Jf;fhl;LfshFk;. ,e;j ikf;Nuh kzpfs; fOTk; nghOJ> ePhpy; mbj;Jr; 
nry;yg;gl;L epyk;> MWfs;> Vhpfs; kw;Wk; fly;fspy; Nrh;e;J mt;tplq;fis 
khRgLj;Jfpd;wd.  
 
ghrpfshy; #og;gl;l rpwpa nefpop Jfs;fisAk;> rpwpa nefpopj; 
JZf;FfisAk; mjpfsT gwitfs; mjpf mstpy; cz;z NehpLfpwJ. 
,t;thwhf nefpopg; nghUs;fis cz;l tpyq;Ffspd; tapw;wpy; nefpopg; 
nghUs;fs; mtw;wpd; tapW cWg;Gfspy; ,lj;ij milj;Jf; nfhs;tjhy;> 
mt;tpyq;Ffs; czTg; nghUs;fis cz;zKbahky; gl;bdpahy; 
thLfpd;wd. tapw;wpy; cs;s nefpopg; nghUs;fs; nrhpkhdk; miltjpy;iy. 
2015 - ,y; ele;j Muha;r;rpapy;> 90% fly;tho; gwitfspd; tapw;wpy; 
nefpopfs; ,Ug;gJ fz;lwpag;gl;lJ.  
      
jkpo;ehL muR> xUKiw kl;Lk; gad;gLj;jg;gl;L vwpag;gLk; 
nefpopg;nghUs;fisj; jil nra;Js;sJ nefpopfs; Rw;Wg;Gwj;jpy; Vw;gLj;Jk; 
jPa tpisTfisj; jLf;Fk; Kf;fpa Kaw;rpfSs; xd;whf murpd; ,e;jj; 
jilapidg; Ghpe;J nfhs;syhk;.  
 
ghypyhf;bf; mkpyk; (PLA) nefpopfs;:  
 
nefpopf; Fg;igfs; ekJ Rw;Wg;Gwj;ij ve;j mstpw;F khRgLj;Jfpd;wd 
vd;gij ehk; fhz;fpNwhk;. nefpopapd; Fzq;fis xj;j xU nghUs;> kl;Fk; 
jd;ik nfhz;L epyj;jpy; cwpQ;rg;gl;L> epyj;jpw;Fr; rj;Jf;fs; toq;Fk; 
jd;ik nfhz;ljhf ,Ue;jhy;> mg;Gjpa nghUs; ek;ik ,dpikahf;Fk;.  
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Mk;> nraw;if nefpopfSf;F khw;whf mwptpayhsh;fs; fz;lwpe;jNj (PLA – 
Poly Lactic Acid) vdg;gLk; ghypyhf;bf; mkpykhFk;. ,J rpy tif 
nefpopfSf;F khw;whf mikfpwJ. ghypyhf;bf; mkpyk; my;yJ ghypyhf;ilL> 
cukhFk; jd;ik nfhz;l caph;g;Gj;jpwd; nfhz;l – ntg;gj;jhy; ,sFk; 
nefpop MFk;. ,e;jg; ghypkh; nghUisr; Nrhsk;> fUk;G kw;Wk; ,dpg;GR;Rit 
nfhz;l fpoq;Ffspd; $o;fspy; ,Ue;J ngwKbAk;. PLA vd;gJ kl;Fk; 
jd;ik nfhz;l nghUs;.  
    
nraw;if ,iofshy; Md cilfspy; nefpopg; nghUs;fs; ,Ug;gij 
ehk; mwpNthk;. xt;nthU KiwAk; mj;jifa Milfis ehk; 
Njha;f;Fk; nghOJ> rpwpa ,iofshd – Ez; ,iofs; 
MilfspypUe;J ntspNawp> epyk;> ePNuhilfs;> MWfs; kw;Wk; 
fly;fspy; fyf;fpd;wd. flypd; Nkw;gug;gpy; kpjf;Fk; (Persistent 
organic pollutants) njhlh;r;rpahd fhpk khRgLj;jpfs; Nkw;nrhd;d 
Ez;zpa ,iofspy; xl;bf;nfhz;L Mgj;jhd khRghl;il 
cz;lhf;Ffpd;wd. fly;tho; caphpdq;fshd ,why;> kPd; Nghd;wit 
Ez;zpa nefpopfis> jkJ ,aw;ifahd czT Mjhuk; vd;W 
vz;zp cz;fpd;wd. mj;jifa nefpopfis cz;gjhy; gytpj er;Rfs; 
fly;tho; caphpdq;fspd; clYf;Fs; Nrh;fpd;wd. me;jf; fly;tho; 
caphpdq;fis kdpjh;fshfpa ehk; cz;Zk;nghOJ caphpdq;fspd; 
clypy; jq;fpa er;Rfs;> ekJ cly;fis milfpd;wd. ,t;thwhf> 
czTr; rq;fpypj; njhlhpy; ehk; cz;Zk; czT> gUFk; ePh; kw;Wk; 
rthrpf;Fk; fhw;wpYk; Ez; ,iofs; fhzg;gLfpd;wd.  
 
,g;nghUisg; gad;gLj;jp czTg; nghl;lyf;fyd;fs;> Fg;igg; igfs; kw;Wk; 
xU Kiw kl;LNk gad;gLj;jf;$ba rikay; kw;Wk; czT Nkir fUtpfs; 
Nghd;wtw;iwj; jahhpf;fyhk;.  
 
nefpopfis mg;Gwg;gLj;Jk; gy;NtW Kiwfs;:  
 
nefpopfs; vq;Fk; epiwe;Js;sd. mjpfhpj;J tUk; nefpopfspd; gad;ghL 
kw;Wk; nefpopf; fopTfspd; ngUf;fj;jpw;F Xh; jPh;T Njitg;gLfpwJ. nefpopf; 
fopTfs; vt;thW mg;Gwg;gLj;jg;gLfpd;wd. vd;gijAk; nefpopf; fopTfis 
mg;Gwg;gLj;Jk; rpwe;j KiwfisAk; ehk; jw;nghOJ ghh;f;fyhk;.  
 
fha;fwpfspd; Gwj;Njhy;fs;> goq;fs; kw;Wk; kPjkhd czTg; nghUs;fs; 
Nghd;wtw;iw kz;zpy; ,l;lhy;> mit kz;zpy; cs;s ghf;Bhpahthy; 
rpijf;fg;gl;L> Cl;lrj;Jfs; epiwe;j ,aw;if cukhfpd;wd. ,aw;if 
Kiwapy; ghf;Bhpahf;fspd; nray;ghl;lhy; ve;jg; nghUSk; rpijf;fg;gLfpwNjh> 
mjw;F kl;Fk; jd;ik nfhz;l nghUs; vdg; ngah;.  
 
nefpopfs;> ,aw;if Kiwapy; ghf;Bhpahf;fspd; nray;ghl;lhy; 
rpijf;fg;gLtjpy;iy. vdNt> mit kl;Fk; jd;ik nfhz;ljy;y vd;W 
mwpayhk;. vdNt Fg;igfis vwpAk; Kd;> mtw;iw kl;Fk; jd;ik nfhz;l 
Fg;igfs; kw;Wk; kl;Fk; jd;ikaw;w Fg;igfs; vd;W gphpj;j gpwF> 
jdpj;jdpNa mg;Gwg;gLj;JtNj rpwe;jJ. xU Kiw kl;LNk gad;gLj;jp 
vwpag;gLk; nefpopg;nghUs;fNs cynfq;fpYk; cw;gj;jp nra;ag;gl;Lk;> 
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gad;gLj;jg;gl;Lk;> J}f;fpnawpag;gl;Lk; tUtjhy;> kpf mjpf mstpy; nefpopf; 
fopTfs; Ftpe;Js;sd. ,t;thwhf> Nrh;e;j nefpop fopTfs; kWRow;rp 
nra;ag;gl;Nlh my;yJ vwpf;fg;gl;lNlh my;yJ Fopfspy; ,l;L %lg;gl;Nlh> 
jpwe;j ntspapy; nfhl;bFg;ig Nklhf;fpNah ekJ Rw;Wr; #oypy; epiwfpd;wd. 
,Jtiu cw;gj;jp nra;ag;gl;l (Nrfhpf;fg;gl;l) nefpop fopTfspypUe;J 79% 
Fopfspy; ,l;L %lg;gLfpwJ my;yJ jpwe;j ntspapy; nfhl;lg;gl;L 
Fg;igNklhfpwJ> 12% vhpf;fg;gLfpwJ> 9% kl;LNk kWRow;rp nra;ag;gLfpwJ 
vd;W kjpg;gplg;gl;Ls;sJ.  
 
nefpopf; fopTfshy; vd;d elf;fpwJ vd;gJ gw;wp NkYk; mwpayhk;. nefpopf; 
Fg;igfis mfw;w Kaw;rpf;Fk; topfSs; xd;W 5R nfhs;if Refuse (jtph;)> 
Reduce (Fiw)> Reuse (kPz;Lk; gad;gLj;J)> Recycle (kWRow;rp nra;) kw;Wk; 
Recover (kPl;nlL) Fg;igg; nghUs;fspd; juepiyia tpsf;Fk; gpukpl; gw;wp 
nefpopf; fopTfis mfw;Wk; rpwe;j Kiwfspy; mjpfgl;r rhjfkhd Kiw 
,t;thwhf mikAk;. kW (jtph;)> Fiw> kPz;Lk; gad;gLj;J> kWRow;rp nra;> 
kPl;nlL (kl;f kw;Wk; vhpj;Jr; rhk;gyhf;F)> ,Wjpahf jpwe;j ntspapy; 
nfhl;bf; Fg;ig Nklhf;F.  
 
kWj;jy; / jtph;j;jy; (Refuse):  
 
nefpopahyhd nghUs;fisj; jtph;g;gNj kpfr; rpwe;j KiwahFk;. xU Kiw 
kl;LNk gad;gLj;jpj; J}f;fp vwpag;gLk; nefpopg; nghUs;fisg; ngUk;ghYk; 
jtph;f;fyhk;. vLj;Jf;fhl;lhf> ehk; filfSf;Fr; nry;Yk; nghOJ 
gUj;jpapyhd ig my;yJ rzy; igfisf; nfhz;L nrd;why;> filf;fhuh; 
jUk; nefpopg; igfis Ntz;lh vd;W kWf;fyhk;.  
 
Fiwj;jy; (Reduce):  
ehk; gad;gLj;Jk; nefpopg; nghUs;fspd; vz;zpf;ifiaf; Fiwg;gJk; 
Kf;fpakhd KiwahFk;. nefpopg; nghUs; xd;iw thq;Fk; Kd;> 
mg;nghUSf;Fr; rkkhf my;yJ khw;whf NtW VNjDk; %yg;nghUshy; 
nra;ag;gl;l gjpypg;nghUs; cs;sjh vd rhpghh;j;jgpd; mg;nghUis 
thq;fyhk;. ehNk nefpopg; nghUs;fisg; Fiwthf gad;gLj;jpdhy;> Fiwe;j 
mstpNyNa nefpopf; fopTfisAk; cUthf;FNthk;. ehk; gad;gLj;Jk; 
nefpopg; nghUs;fspd; vz;;zpf;ifiaf; Fiwj;J> mjd; %yk; ehk; J}f;fp 
vwpAk; nefpopf; fopTfisf; Fiwj;jhYk;> nefpopg; nghUs;fspd; gad;ghl;il 
Kw;wpYkhf epWj;JtJ vd;gJ jw;nghOJ ,ayhjjhf cs;sJ.  
 
kPz;Lk; gad;gLj;Jjy; (Reuse) 
 
nefpopapdhy; nra;ag;gl;l nghUs;fis Kbe;jsT kPz;Lk; kPz;Lk; 
gad;gLj;jyhk;. vLj;Jf;fhl;lhf> ek;kplk; ey;y epiyapy; xU nefpopg; ig 
,Ue;jhy;> mjidj; J}f;fpnawpyhk; kWKiw filf;Fg; nghUs;fs; thq;fr; 
nry;Yk;nghOJ> kPz;Lk; gad;gLj;jyhk;. ek;kplk; ey;y epiyapy; cs;s xU 
nefpopg; nghUs; ,Ue;J> ekf;F mijg; gad;gLj;j tpUg;gkpy;iy. vdpy;> 
mjidj; J}f;fp vwpahky;> mg;nghUis gad;gLk; NtnwhUtUf;Ff; 
nfhLf;fyhk;.  
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kWRow;rp nra;jy; (Recycle):  
 
nefpopf; fopTfis kWRow;rp nra;tJ ey;y KiwahFk;. gadw;w 
nghUs;fspy; ,Ue;J gaDs;s Gjpa nghUs;fis cw;gj;jp nra;Ak; nghUl;L> 
nefpopf; fopTfis nurpd; FwpaPLfspd; mbg;gilapy; gphpj;njLj;J> mtw;iw 
kWRow;rpf;F cl;gLj;Jjy; rpwe;j KiwahFk;. ,t;thW nra;tjhy; 
mf;fopTfs; jpwe;jntsp Fg;ig NkLfspy; FtptJ my;yJ %Lk; tif 
Fg;igf; Fopfspy; Gijg;gJ Mfpa topfspy; Rw;Wr;#oiy 
khRgLj;jhapUf;Fk;. gytifahd ntg;gj;jhy; ,sFk; nefpopfis kWRow;rp 
nra;ayhk;. mit ntg;gj;jhy; ,sfp> cUfpagpd; mtw;iw kWrow;rpahy; 
NtnwhU nghUshf khw;w KbAk;. Mdhy;  ntg;gj;jhy; ,WFk; nefopfis 
mt;thW kWRow;rp nra;a ,ayhJ.  
 
kPl;nlLj;jy;> kl;Fjy; kw;Wk; vhpj;Jr; rhk;gyhf;Fjy; - (Recover) :  
 
ntg;gg;gLj;jpNah> caphpay; KiwfSf;F cl;gLj;jpNah jpz;kf; fopTfis 
gaDs;s tsq;fshd kpd;rhukhf my;yJ kl;fpa cuq;fshf khw;w KbAk;. 
nghpa Xh; ciyapy; ,l;Nlh> jpwe;j ntspapNyh nefpopg;nghUs;fis vhpg;gJ 
Rw;Wg;Gwj;jpw;Ff; nfLjiy cz;lhf;Fk;. nguk;ghYk;> nefpopg; nghUs;fis 
rhk;gyhf;fpfspy; (incinerator) ,l;L cah; ntg;gepiyfspy; vhpj;J> 
ntspahFk; thAf;fisf; ftdkhfr; Nrfhpj;Jk;> kPjkhd er;Rj;jd;ik tha;e;j 
rhk;giy ftdkhfg; gphpj;Jk;> kpd;rhu rf;jp ngwg;gLfpwJ. ,J ngUk;ghYk; 
nefpopf; fopTfisf; ifahs;tjw;fhff; rhjfkhd topahff; fUjg;gLfpwJ. 
,Ug;gpDk;> nefpopg; nghUs;fis vhpg;gjhy; er;Rj; jd;ik nfhz;l thAf;fs; 
ntsptUtJk;> er;Rj; jd;ik nfhz;l Ntjpg;nghUs;fSk;> fd cNyhfq;fs; 
rhk;gypy; ntsptUtJk; jtph;f;f ,ayhjitfshFk;. kPz;Lk; GJg;gpf;f 
,ayhj tsq;fisg; gho;gLj;JtjhYk;> ifahs Kbahj mstpy; er;Rj; 
jd;ik nfhz;l thAf;fSk; rhk;gYk; cUthtjhYk;. nefpopfis vhpj;jy; 
vd;gJ rpwe;j Kiwad;W.  
 
Fopfspy; ,l;Lg; Gijj;jy;:  
 
Rw;Wr;#oypapUe;J mg;Gwg;gLj;Jk; tpjkhfg; ngUk;ghYk; epyq;fspy; nghpa 
Fopfis mikj;J mtw;Ws; nefpopf;fopTfs; mjDs; Gijf;fg;gLfpwJ. 
cynfq;fpYk;> nefpopf; fopTfis mg;Gwg;gLj;Jk; gutyhd Kiwahf> 
Fopfspy; ,l;L Gijj;jy; tpsq;FfpwJ. cyf mstpy; 7 – 13% nefpopf; 
fopTfs; Fopfspy; ,l;Nl Gijf;fg;gLfpd;wd. ,t;thW nra;tjhy; fhw;W> 
epyk;> Fopfspy; ,l;Nl Gijf;fg;gLfpd;wd. ,t;thW nra;tjhy; fhw;W> epyk;> 
epyj;jb ePH; Mfpatw;iw nefpopf; Fg;igfs; khRgLj;Jfpd;wd. fhyg;Nghf;fpy;> 
Fopfspy; ,l;l nefpopfs; rpije;J> mjpy; cs;s er;Rj;jd;ik nfhz;l 
Ntjpg;nghUs;fs; frpe;J ntspNawp> Rw;Wg;Gwj;ij khRgLj;Jk;.  
 
kl;Fk; jd;ik nfhz;l nefpopfs;:  
 
1980 fspy; Kjd; Kiwahf kl;Fk; jd;ik nfhz;l nefpopfs; my;yJ caphp 
nefpopfs; vd;w fUj;J Njhd;wpaJ. mit rpijTWk; jd;ikapd; 
mbg;gilapy;> ,U tifg;gLk;. mitahtd: tPhpak; Fiwe;j nefpop 
(degradable plastic) kw;Wk; kl;Fk; jd;ik nfhz;l nefpop.  
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tPhpak; Fiwe;j nefpopfs;> tof;fkhf nefpopfisg; NghyNt ngl;Nuhypa 
vz;nza; my;yJ ngl;Nuhypa thAtpdhy; jahhpf;fg;gLfpd;wd. tPhpak; 
Fiwe;j nefpopfs; #hpaxsp> Mf;]p[d; kw;Wk; ePUld; ,Uf;Fk;nghOJ> 
,t;tif nefpopfspy; cs;s xU Ntjpg;nghUs; (my;yJ Nrh;j;jpahdJ)> 
,t;tif nefpopfis tof;fkhd nefpopg; Nghy; my;yhky;> tpiuthf 
cilar; nra;fpwJ my;yJ rpijf;fpwJ. ,t;thwhf> tPhpak; Fiwe;j 
nefpopfs;> tof;fkhd nefpopfspypUe;J khWgLfpd;wd. tPhpak; Fiwe;j 
nefpopfSf;F vd;d elf;Fk;  
 
tPhpak; Fiwe;j nefpopfs; rpwpa Jz;Lfshf cile;J> ikf;Nuhnefpopfs; 
vd;whfp mit ekJ Rw;Wg;Gwj;jpy; ntFfhyk; rpijtilahky; fplf;fpd;wd. 
tPhpak; Fiwe;j nefpopfs; Rw;Wr;#oypy; Kw;wpYk; rpije;J fyg;gjpy;iy 
vd;gijj; njspthf ehk; Ghpe;Jnfhs;s Ntz;Lk;. ,t;tifahd nefpopfshy; 
cUthd ikf;Nuh nefpopfs;> fly;tho; caphpdq;fspy; Vw;gLj;jpa 
tpistpidAk;> mit fly; tho;tpyq;Ffis cz;Zk; tifapy;> ekJ 
czTg; gz;lq;fspd; %yk; vt;thW ek;ik te;J milfpd;wd vd;gijAk; 
ehk; ,e;jg; ghlj;jpNyNa fw;wJ cq;fSf;F epidtpUf;fyhk;.  
 
GJg;gpf;Fk; jd;ik tha;e;j %yq;fshd Nrhsk;> fUk;G> mtNfNlh tpijfs; 
my;yJ ,why;fspd; XLfs; Nghd;wtw;wpypUe;J %yg;nghUs;fisr; Nrfhpj;J 
cUthf;fg;gl;l nefpopfs;> kl;Fk; jd;ik tha;e;j nefpopfs; MFk;. kl;Fk; 
jd;ik nfhz;l nefpopfs; Ez;Zaphpfshy; KOtJk; rpijf;fg;gl;Lj; 
jhtuj;jpw;F gadspf;Fk; fhh;gd; - il – Mf;i]L> kPj;Njd;> ePh; kw;Wk; 
,d;dgpw ,aw;ifahd Nrh;kq;fshfg; G+kpapy; Nrh;e;J kz;zpw;F 
czthfpd;wd.  
 
nefpop cz;Zk; ghf;Bhpah:  
 
2016 ,y; [g;ghd; mwptpayhsh;fs;> ghyp vj;jpyPd; nlhpg;jhNyl; ghl;by;fis 
kWRow;rp nra;Ak; Miyapy; Inldy;yh rfPad;rp]; 201 – F6 
(Ideonellasakaiensis – F6) vd;w ghf;Bah xU Kiw kl;LNk gad;gLj;jj;jf;f 
Polyethylene terephthalate – PET ghl;bay;fspd; nefpopapidr; nrhpg;gijr; 
Nrhjpj;J mwpe;jdh;. ,e;j ghf;BhpahthdJ ‘PETase’ vd;w nehjpiar; Rue;J 
PET gpsh];bf;fpid rpwpa %yf;$Wfshfr; rpijf;fpd;wJ. ,e;jr; rpwpa 
%yf;$Wfs; ghf;Bhpahf;fshy; czthf cwpQ;rg;gLfpd;wd. nehjpapd; 
nray;ghL tiugilkhff; fPNo fhl;lg;gl;Ls;sJ.  

            
nefpopia cz;Zk; ghf;Bhpahtpd; fz;Lgpbg;ghdJ nefpopahy; cz;lhFk; 
khRghl;bw;Fr; rhj;jpakhd jPh;thfj; Njhd;wpdhYk;. mJ ,d;dKk; kpfTk; 
rpf;fyhdNj Vnddpy;> nefpopapdhy; cz;lhd khRghl;bd; msT> kpf mjpf 
mstpyhdJ. ehk; me;j msTf;F mjpf mstpyhshd nefpopg;nghUs;fisg; 
Nkd;NkYk; gad;gLj;jp Fg;igahff; Ftpf;fpNwhk;. nefpopia rpijf;Fk; 
ghf;Bhpahtpd; nray;gLk; Ntfk; kpfTk; Fiwthf ,Ug;gjhy;> ehk; re;jpf;Fk; 
nefpop khRghl;il vjph;nfhs;s ,e;j ghf;Bhpahtpd; nray;Ntfk; 
NghJkhdjhf ,Uf;fhJ.  
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,e;j ghf;Bhpahtpd; kw;nwhU FiwghLahnjdpy;> ,J nurpd; FwpaPL vd;w 
vz;zpw;Fhpa nefpopapid kl;LNk rpijf;Fk;. mf;FwpaPl;L vz; nfhz;l 
nefpopahdJ jw;nghOJ kWrow;rp nra;aj;jf;f nefpopahfNt cynfq;fpYk; 
jahhpf;fg;gLfpwJ. ekJ Rw;Wr;#oypy; kpf mjpf mstpy; Ftpe;jpUf;Fk; 
kWRow;rp nra;a KbahjjhfTk; kw;Wk; jukw;wjhfTkhd nefpopfisf; 
ifahsj; jFe;j rhj;jpakhd jPh;thf ,e;j ghf;Bhpah mikahJ. vdNt> 
,t;tsT nghpa nefpop khRghl;bd; jPh;thf ,J mikahJ.  
 
fz;zhb – tiffs; kw;Wk; gad;fs;:  
 
fz;zhb [d;dy;> Kfk; ghh;f;Fk; fz;zhb my;yJ fz;zhbahy; Md gy;G 
vd ehk; ghh;f;Fk; ,lnkq;Fk; kdpjdhy; cUthf;fg;gl;l nghUs;fSs; kpfTk; 
gioikahdJk; jdpj;Jtk; tha;e;j nghUshfTk; fz;zhb tpsq;FfpwJ. 
fz;zhb xU Gjpuhd nghUs;. Vnddpy;> ek;ik ghJfhf;Fk; msT 
fbdj;jd;ik nfhz;ljhfTk;> mNj rkak; ek;khy; ek;gKbahj msT vspjpy; 
nehWq;Fk; jd;ik nfhz;ljhfTk; fz;zhb cs;sJ. xspGfhj;jd;ik 
nfhz;l kzypy; ,Ue;J jahhpf;fg;gl;lhYk;> fz;zhb xspGFk; jd;ik 
nfhz;ljhf cs;sJ. kpfTk; tpaf;fj;jf;f tifapy;> fz;zhb xU jpz;kg; 
nghUshfTk;> tpj;jpahrkhd tifapy; jputkhfTk; jd;id 
cUkhw;wpf;nfhs;fpwJ.  
 
rpypf;fhd; - il Mf;i]L cUf 1700˚C ntg;gepiy msT cUf;fp> 
mjDld; Nrhbak; fhh;gNdl; Nrh;f;f Ntz;Lk;. gpd;dh;> mjid Ntfkhfr; 
Fsph;tpf;fTk;. rpypf;fhd; - il Mf;i]il cUf;fpaJk;. rpypf;fhd; kw;Wk; 
Mf;]p[d; mZf;fs; jkJ gbf mikg;gpypUe;J rpijAk;. mtw;iw 
nkJthff; Fsph;tpf;Fk;nghOJ> mZf;fs; thpirahf kPz;Lk; jdJ gbf 
mikg;Gf;Fj; jpUk;Gk;. Mdhy;> jputj;jpid cldbahff; Fsph;tpf;Fk;nghOJ> 
rpypf;fhtpd; mZf;fs;> jkJ ,lq;fspy; thpirg;gLj;jp gioagb gbf 
mikg;igg; ngw ,ayhJ. vdNt> gioa mikg;gpy; ,y;yhky; NtNwhh; 
mikg;gpy; mZf;fs; mikag;ngWk;. ,J Nghd;w nghUs;fis ehk; 
cUtkw;wit vd;W miof;fpNwhk;. ,e;j epiyapy;> fz;zhb ePs;thpir 
mikg;gpy; mike;Jk;> fdpkj;jpd; gz;gpy; ,Ue;J> fz;zhbapd; mikg;gpid 
xj;j cUtj;jpYk; ,Uf;Fk;> me;epiyapy; mJ gygbfs; vdf; fUjg;gLfpwJ.  
 
th;j;jf mstpy; fz;zhbj; jahhpf;fg;gLk; nghOJ> kzypid tPzhfpg;Nghd 
fz;zhbAld; (kWRow;rpf;nfd Nrfhpf;fg;gl;litapy; ,Ue;J) Nrhlh rhk;gy;> 
(Nrhbak; fhh;gNdl;) kw;Wk; Rz;zhk;Gf;fy; (fhy;rpak; fhh;gNdl;) 
Mfpatw;iwf; fye;J ciyapy; ,l;L ntg;gg;gLj;j Ntz;Lk;. kzypd; 
ntg;gepiyapidf; Fiwf;f Nrhlh rhk;gy; cjTfpwJ. ,t;thwhff; jahuhd 
fz;zhb> ePhpy; fiuAk;> ePhpy; fiutijj; jLf;f Rz;zhk;Gf;fy; 
Nrh;f;fg;gLfpwJ. ,t;thW ngwg;gl;l fz;zhb Nrhlh – iyk; - rpypf;fh 
fz;zhb vd;wiof;fg;gLk;. ,JNt> ehk; ngUk;ghYk; gad;gLj;Jk; rhjhuzf; 
fz;zhbahFk;.  
 
fz;zhbj; jahhpg;G Kbe;j epiyapy; mjd; Njhw;wk; my;yJ gz;Gfspy; 
khw;wk; Vw;gLj;Jk; nghUl;L mjDld; rpy Ntjpg;nghUs;fs; 
Nrh;f;fg;gLfpd;wd. vLj;Jf;fhl;lhf> ,Uk;G kw;Wk; FNuhkpak; rhh;e;j 
Ntjpg;nghUs;fisr; Nrh;g;gjhy; gr;ir – epwf; fz;zhb cUthfpwJ.  
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iguf;]; vd;w Kj;jpiuAld; ngUksT tpw;fg;gLk; fz;zhb tif> #isapy; 
rpijahj Nghuh rpypf;Nfl; fz;zhb tifahFk;. ,J cUfpa epiyapYs;s 
fz;zhbAld; Nghuhd; Mf;i]bidr; Nrh;g;gjd; %yk; ngwg;gLk;.  
 
cUFepiy fz;zhbAld; <a Mf;i]bidr; Nrh;f;Fk; nghOJ ey;y 
gbfepiyapy;> vspjpy; ntl;lf;$ba fz;zhb fpilf;fpwJ.  
   
gy;NtW mLf;Ffspy; fz;zhb kw;Wk; nefpopapid mLf;fLf;fhf xd;W 
khw;wp kw;nwhd;W vd mLf;Ftjhy; Fz;L Jisf;fhj fz;zhb 
ngwg;gLfpwJ.  
 
cUFepiyapYs;s fz;zhbapid kpf tiuthff; Fspuitf;Fk;nghOJ 
mf;fz;zhb kpff; fbdkhd fz;zhbahd fhhpy; cs;s fhw;Wf; 
ftrq;fshfg; gad;gLk; fbdf; fz;zhb jahhpf;fg;gLfpwJ.  
 
cUFepiyapYs;s fz;zhbAld; nts;sp mNahilbidr; Nrh;f;Fk; nghOJ 
ngwg;gLk; fz;zhbfs; #hpaxsp kw;Wk; gpw xspfs; mjd; Nky;gLk; nghOJ 
fUikepwf; fz;zhbahf khWfpwJ. ,t;thW khWtjhy; ,e;jf; 
fz;zhbfis fz;fSf;Fg; gad;gLk; nyd;Rfspd; jahhpg;gpYk;> 
fz;ftrq;fshfg; gad;gLk; fz;zhbfs; jahhpg;gpYk; gad;gLj;Jfpd;wdh;.  
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9thmwptpay;  

myF 15  

fhh;gDk; mtw;wpd; Nrh;kq;fSk;  

 
 
fdpkfhh;gd; Nrh;kq;fs;:  
 
fhpkr; Nrh;kq;fisg; ghh;f;Fk; NghJfdpkr; Nrh;kq;fs; kpfTk; Fiwe;j msNt 
cs;sd. mtw;Ws; Mf;i]Lfs;> fhh;igLfs;>ry;igLfs;> raidLfs;> 
fhh;gNdl;Lfs; kw;Wk; igfhh;gNdl;Lfs; Mfpait Kf;fpakhd gphpTfshFk;. 
,r;Nrh;kq;fspd; cUthf;fk;> gz;Gfs; kw;Wk; gad;fs; nfhLf;fg;gl;Ls;sd.  
 

fhpkfhh;gd; Nrh;kq;fs;: 
 
Nrh;kq;f

s;  
cUthf;fk; gz;Gfs;0 gad;fs; 

fhh;gd; 
Nkhdhf;
irL(CO
) 

fhw;wpy; 
,aw;ifahf 
fhzg;gLk; gFjpg; 
nghUs; my;y. 
vhpnghUl;fs; 
KOtJkhf 
vhpahjjhy; 
tspkz;lyj;jpy; 
Nrh;f;fg;gLfpd;wJ. 

epwkw;wJ. kzkw;wJ. 
mjpf er;Rj;jd;ik 
cilaJ. ePhpy; 
gFjpasT fiuAk;. 

ePh; thAtpd; 
Kf;fpa 
gFjpg;nghUs; 
kw;Wk; 
xLf;Fk; 
fhuzp 

fhh;gd; 
il 
Mf;i]
L (CO2) 

,aw;ifapy; jdpj;j 
kw;Wk; ,ize;j 
epiyapy; cs;sJ. 
,ize;j epiyapy; 
Rz;zhk;Gf;fy; 
kw;Wk; Nkf;dirl; 
Mfpatw;wpy; 
fhzg;gLfpd;wJ. 
fhh;gd; my;yJ fy; 
fhpahdJ 
KOtJkhf 
vhptjhy; 
cUthfpwJ.  

epwkw;wJ. kzkw;wJ. 
Ritaw;wJ. epiyahdJ. 
ePhpy; mjpf 
msTfiuaf; $baJ. 
xspr; Nrh;f;ifapy; 
<LgLfpwJ.  

jPaizg;ghd;> 
goq;fisg; 
ghJfhj;jy;> 
nuhl;bjahhpj;
jy;> A+hpah> 
fhh;gNdl; ePh;> 
iel;u[d; 
cuq;fs; 
kw;Wk; 
Fsph;rhjdg; 
ngl;bapy; 
cyh; 
gdpf;fl;bahf 

fhy;rpak; 
fhh;igL(
CaC2) 

fhy;rpak; 
Mf;irL(CaO)kw;Wk; 
fy;fhpiantg;gg;gL
j;Jk; 
NghJcUthfpwJ.  

rhk;gy; 
fye;jfUg;Gepwjpz;kk; 

fpuhigl; 
i`l;u[d; 
jahhpj;jy;>kw;
Wk; nty;bq; 
njhopypy; 
gad;gLk; 
mrpl;byPd; 
thAjahhpj;j
y; 
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fhh;gd; 
ilry;i
gL(CS2) 

Neubahffhh;gd; 
kw;Wk; 
fe;jfj;jpypUe;Jjah
hpf;fg;gLfpd;wJ.  

epwkw;wJjPg;gw;wf;$baJ
mjpfer;Rj;jd;ikcila
J.  

fe;jffiug;gh
d;>Nuahd; 
jahhpj;jy;>kw;
Wk; G+Q;irf; 
nfhy;yp>G+r;rp
f; nfhy;yp 

fhy;rpak; 
fhh;gNdl; 
(CaCO3) 

fhh;gd; il 
Mf;irL(CO2)thAi
tePh;j;jRz;zhk;Gf; 
fiurypy; nrYj;Jk; 
NghJjahhpf;fg;gLfp
wJ.  

gbftbtKilajpz;kk;>eP
hpy; fiutjpy;iy. 

mkpyePf;fp 

Nrhbak; 
igfhh;gN
dl; 
(NaHCO

3) 

Nrhbak; 
i`l;uhf;irL(NaO
H)kw;Wk; fhh;gdpf; 
mkpyj;Jld; 
Nrh;e;JcUthfpd;wJ
.  

ntz;zpwgbftbtKil
ajpz;kk;. ePhpy; 
gFjpasTfiuaf; 
$baJ.  

Nrhbak; 
fhh;gNdl; 
jahhpj;jy;. 
rikay; 
Nrhlhkw;Wk; 
mkpyePf;fp 

 
fhh;gdpd; rpwg;gpay;Gfs;:  
 
,Jtiu 50 ,yl;rj;jpw;Fk; Nkyhdfhh;gd; Nrh;kq;fs; fz;lwpag;gl;Ls;sd. 
mNef GJ fhh;gd; Nrh;kq;fs; mD jpdKk; fz;Lgpbf;fg;gLfpd;wd my;yJ 
jahhpf;fg;gLfpd;wd. fhh;gd; Fiwe;j msNt ,aw;ifapy; fhzg;gl;lhYk;. 
fhh;gd; Nrh;kq;fspd; vz;zpf;ifahdJ> ,aw;ifapy; cs;s 
kw;wjdpkq;fSila Nrh;kq;fspd; vz;zpf;ifia tpl mjpfkhf cs;sJ. Vd; 
,e;j jdpj;jd;ik kw;wjdpkq;fspy; ,y;yhky; fhh;gdpy; kl;Lk; fhzg;gLfpwJ? 
Vnddpy;> fhh;gdhdJ>rpy rpwg;gpay;Gfisf; nfhz;Ls;sJ.  
 
rq;fpypj; njhluhf;fk;:  
 
rq;fpypj; njhluhf;fk; vd;gJ xU jdpkk; mNj jdpkj;JlNdh my;yJ kw;w 
jdpkq;fSlNdh ehd;Kf ,izjpwd; %yk; ,ize;J jpwe;j rq;fpypr; 
Nrh;kq;fisNah my;yJ %ba rq;fpypr; Nrh;kq;fisNah cUthf;FtjhFk;. 
rq;fpypj; njhluhf;fk; %yk; kpf ePz;l rq;fpypfis cila Nrh;kq;fis 
cUthf;ff;$ba xU Kf;fpakhd jdpkf; fhh;gdhFk;. fhh;gd; mZf;fs; 
mtw;Wld; kPz;Lk; kPz;Lk; rfg;gpizg;gpd; %ykhf ,ize;J ePz;lrq;fpyp> 
fpisr; rq;fpyp kw;Wk; tisar; rq;fpypfis cUthf;Ffpd;wd.  
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fhh;gdpd; ,e;jrq;fpypj; njhluhf;fg; gz;Gjhd; cyfpy; ,t;tsT fhh;gd; 
Nrh;kq;fs; cUthff; fhuzkhf cs;sJ. vdNt> fhpkNtjpapay; vd;gJ 
rq;fpypj; njhluhf;fj;jpd; %yk; gpizf;fg;gl;l fhh;gd; Nrh;kq;fisg; 
gw;wpajhFk;.  
 
vLj;Jf;fhl;lhf> rh;f;fiuAk; nry;YNy]{k; E}w;Wf; fzf;fhd fhh;gd; 
mZf;fshy; Md rq;fpypfisf; nfhz;Ls;sd. ehk; md;whlk; mjpfk; 
gad;gLj;Jk; nefpopAk; $l rq;fpypg; gpizg;igf; nfhz;lfhh;gdpd; nghpa 
%yf;$whFk;.  
 
ehd;Kfg; gpizg;G:  
fhh;gdpd; kw;nwhU Kf;fpakhdjd;ikehd;Kf ,izjpwd; MFk;. fhh;gdpd; 
vyf;l;uhd; mikg;G 2> 4 (,jd; mZvz; 6) MFk;. ,jd; ntspf;$l;by; 
ehd;Fvyf;l;uhd;fs; fhzg;gLfpd;wd. vz;k tpjpapd;gb fhh;gd; jd; 
mUfpYs;s ke;jthAthd epahdpd; vyf;l;uhd; mikg;ig 
miltjw;Fehd;Fvyf;l;uhd;fs; mjw;Ff; Njit. vdNt> vz; 
kepiyiamiltjw;fhf>fhh;gd; jd;Dila ehd;F vyf;l;uhd;fSld; gfph;e;J 
nfhs;Sk; jd;ik cilaJ. ,JNt> ehd;Kfg; gpizg;Gvd 
miof;fg;gLfpwJ. vdNt> fhh;gd; kw;wjdpkq;fSld; ehd;F 
rfg;gpizg;Gfis cz;lhf;Ffpd;wJ.  
 
vLj;Jf;fhl;lhf> kPj;Njdpy;> fhh;gdhdJ ehd;F i`l;u[d; mZf;fSld; 
,ize;J ehd;F rfg;gpizg;Gfis cUthf;Fk;. vdNt> ehd;Kf gpizg;igf; 
nfhz;Ls;sJ.  

 
 
gd;Kf ,izg;G:  
 
ehk; Vw;fdNt ghh;j;jgb ehd;F ,izjpwd; nfhz;lfhh;gd; mZthdJ 
ehd;F rfg;gpizg;GfiscUthf;fKbAk;. ,e;j ehd;Kf ,izjpwd; 
jd;ikapd; fhuzkhf> fhh;gdhdJ gpwfhh;gd; my;yJ gpw jdpkq;fNshL 
xw;iwg;gpizg;G> ,ul;ilg; gpizg;Gkw;Wk; Kg;gpizg;G %yk; ,izaKbAk;. 
ehk; Vw;fdNtmwpe;Js;sgb xUNrh;kj;jpYs;s gpizg;G jhd; me;jNrh;kj;jpd; 
,aw;gpay; kw;Wk; Ntjpapay; gz;ig eph;zapg;gjpy; Kf;fpag; gq;Ftfpf;fpwJ. 
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vdNt> fhh;gdpd; ,e;j gd;Kf ,izg;Gj;jpwNd gy;NtW tifahd fhh;gd; 
Nrh;kq;fs; cUthff; fhuzkhfpwJ. mg;gbg;gl;l 
xUtifahfpa>i`l;Nuhfhh;gidg; gw;wpAk;. mtw;wpYs;s gpizg;Gfisg; 
gw;wpAk; $wg;gl;Ls;sJ.  
 
i`l;Nuhfhh;gd;:  
 

gpizg;gpd; tif cjhuzk; Nrh;kj;jpd; gphpT 
xw;iwg; gpizg;G 

 
kPj;Njd;  

My;Nfd;  

,ul;ilg; gpizg;G 

 
<j;jPd;  

My;fPd;  

Kg;gpizg;G 
 

<j;ijd;  

My;ifd; 

 
 
 
i`l;Nuhfhh;gdpYs;s xU i`l;u[Ndh my;yJ xd;Wf;Fk; Nkw;gl;l 
i`l;u[d;fNshO, N, S kw;Wk; cg;gPdpfshy; ,lkhw;wk; nra;ag;gLk;NghJ 
ntt;NtW nray;ghl;Lj; njhFjpfisf; nfhz;lgy;NtW Nrh;kq;fs; 
cz;lhfpd;wd. mitfisf; Fwpj;Jcah; tFg;Gfspy; ePq;fs; gbg;gPh;fs;.  
 
khw;wpak; (Isomerism): 
 
fhh;gd; Nrh;kq;fspy;> Fwpg;ghf rq;fpypj; njhluhf;fj;jpd; %yk; cUthdfhh;gd; 
Nrh;kq;fspy; fhzg;gLk; NkYk; xUrpwg;Gj; jd;ik khw;wpak; vdf; $wyhk;. 
C2H6O vd;w %yf;$W tha;g;ghL nfhz;lfhh;gd; Nrh;kj;ij 
vLj;Jf;nfhs;Nthk;. ,e;jNrh;kj;jpd; ngah; vd;d vd;W $wKbAkh? epr;rakhf 
KbahJ. Vnddpy;>xU fhpkr;Nrh;kj;jpd; %yf;$W tha;g;ghlhdJ me;j 
Nrh;kj;jpy; cs;s NtWgl;l mZf;fspd; vz;zpf;ifia kl;LNk Fwpf;fpwJ. 
me;j mZf;fs; vt;thW njhFf;fg;gl;Ls;sd vd;Nwh> mjd; %yk; mtw;wpd; 
%yf;$W mikg;G vt;thW mike;Js;sJ vd;Nwh $Wtjpy;iy. mtw;wpd; 
%yf;$W mikg;G gw;wp njhpahky; ehk; mtw;wpw;Fg; ngahplKbahJ.  
 
xU %yf;$W tha;g;ghlhdJ xd;Wf;Fk; Nkw;gl;l mZ mikg;Gf;F 
(fl;likg;G) top tFf;Fk;. mg;gbg;gl;l Nrh;kq;fs; mtw;wpd; ,aw;gpay; kw;Wk; 
Ntjpapay; gz;Gfspy; NtWgl;bUf;Fk;. xNu %yf;$W tha;ghl;ilAk;> 
NtWgl;l fl;likg;igak; xUfhpkr; Nrh;kkhdJ nfhz;bUf;Fk; NghJ me;j 
epfo;tpd; jd;ik khw;wpak; vd miof;fg;gLfpwJ. mj;jifa fhpkr; Nrh;kq;fs; 
khw;wpaq;fs; vdmiof;fg;gLfpd;wd (fpNuf;fnkhopapy; iso–rkk;>meros–
gFjpfs;).  
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tpsf;fk;:  
 
C2H6O  vd;w %yf;$W tha;g;ghlhdJ. fPNo nfhLf;fg;gl;Ls;s ,uz;Ltpj 
mZ mikg;G my;yJ fl;likg;Gfisf; nfhz;Ls;sJ.  

1. CH3 – O – CH3  2. CH3 – CH2 – OH  

 
NkNy cs;s fhpkr;Nrh;kq;fs; ,uz;bw;Fk; xNu %yf;$W tha;g;ghLk;> 
NtWgl;l fl;likg;Gk; cs;sJ. ,tw;wpy;>Nrh;kk; ‘m’tpy; xUMf;]p[d; 
mZthdJ ,U fhh;gd; mZf;fNshL ,ize;Js;sJ. ,J xU“<jh;”MFk;. 
Nrh;kk; ‘M’tpy; xU Mf;]p[d; mZthdJ xU fhh;gd; kw;Wk; xU 
i`l;u[d; mZTld; ,ize;Js;sJ. ,J xUMy;f`hy; MFk;. 
,r;Nrh;kq;fs;> NtWgl;l ,aw;gpay; kw;Wk; Ntjpapay; gz;Gfisg; 
ngw;Ws;sd. khw;wpak; Fwpj;JePq;fs; Nky; tFg;gpy; ,d;Dk; tphpthfg; 
gpbg;gPh;fs;.  
 
GwNtw;Wiktbtj;Jtk;:  
 
xNujdpkj;jdp; xd;Wf;FNkw;gl;ltbtq;fs; mtw;wpd;> ,aw;gpay; gz;Gfspy; 
NtWgl;Lk;>Ntjpapay; gz;Gfspy; xd;Wgl;Lk; ,Uf;Fk; 
jd;ikNaGwNtw;Wiktbtj;Jtk; MFk;. ,e;jNtWgl;ltbtq;fs; 
GwNtw;Wiktbtq;fs; vdg;gLfpd;wd. jdpkq;fs; GwNtw;Wiktbtq;fisf; 
nfhz;bUg;gjw;fhdKf;fpaf; fhuzk; mtw;wpd; Njhw;wk; my;yJjahhpf;Fk; 
KiwahFk;. fhh;gdhdJ>khWgl;lGwNtw;Wiktbtq;fisf; nfhz;Ls;sJ. 
mtw;wpd; ,aw;gpay; gz;Gfisf; 
nfhz;Lmtw;iwfPo;fz;lthWtifg;gLj;jyhk;.  
 
 

 
 
gbftbtKilafhh;gd;fs;  
ituk;:  

• ituj;jpy; xt;nthUfhh;gd; mZTk; mtw;wpd; ,izjpwd; 
vyf;l;uhd;fs; %yk; ehd;Ffhh;gd; mZf;fSld; 
,ize;Jehd;Frfg;gpizg;GfiscUthf;Ffpd;wd.  
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• ,q;FmZf;fs; ahTk; ehd;Kfg; gpizg;gpy; kPz;Lk; kPz;Lk; 

mLf;fg;gl;Ls;sd. ,jdhy;> ,J xUKg;ghpkhzmikg;igf; 
nfhLf;fpd;wJ. ,JNt ,jd; fbdj; jd;ikkw;Wk; jplj; jd;ikf;Ff; 
fhuzkhFk;.  

 

ngd;rpy; fhp (fpuh/igl;):  
 

• fpuh/igl;by; xt;nthUfhh;gd; mZTk; kw;w %d;Wfhh;gd; 
mZf;fSld; xNujsj;jpy; rfg;gpizg;gpy; gpize;Js;sJ.  
 

• ,e;jmikg;GmWq;NfhzmLf;ifcUthf;FfpwJ. ,e;jmLf;Ffs; 
xd;Nwhnlhd;WtypikFiwe;jthz;lh; thy;]; tpir %yk; 
gpizf;fg;gl;Ls;sd.  

 
• ,e;jmLf;Ffs; typikFiwe;jtpir %yk; ,izf;fg;gl;Ls;sjhy; 

,it ituj;ijtplnkd;ikahdit.  

 
ituk; kw;Wk; fpuhigl;Lf;F ,ilNaAs;sNtWghLfs; 

 
ituk;  fpuh/igl;  

xt;nthUfhh;gDk; 
ehd;Frfg;gpizg;Gfisf; 
nfhz;Ls;sJ.  

xt;nthUfhh;gDk; %d;Wrfg;gpizg;Gfisf; 
nfhz;Ls;sJ. 

fbdkhdJ>mlh;j;jpahdJ>
xspGFk; jd;ikcilaJ.  

kpUJthdJ>njhLtjw;Ftotog;ghdJ>xspGfhj;j
d;ikcilaJ.  

ehd;KfpmyFfs; 
Kg;ghpkhzmikg;gpy; 
,izf;fg;gl;Ls;sd.  

mWq;NfhzmyFfs; jsmLf;Ffspy; 
mike;Js;sd.  

,J ntg;gk; kw;Wk; 
kpd;rhuj;ijf; flj;jhJ.  

,J ntg;gk; kw;Wk; kpd;rhuj;ijf; flj;jhJ.  

 
/Gy;yhPd; :  
 

• %d;whtJgbfGwNtw;Wiktbtk; /Gy;yhPd; MFk;. kpfTk; 
ed;whfmwpag;gl;l /Gy;yhpd; tbtk;>gf;kpd;];lh; /Gy;yhPd; MFk;. ,jpy; 60 
fhh;gd; mZf;fs; xd;wpize;J 5 kw;Wk; 6 cWg;Gf;fisf; 
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nfhz;lxUNfhs tbt fhy;ghe;JNghd;wmikg;igcUthf;Fk;. vdNt> 
,jd; %yf;$W tha;g;ghLC60MFk;.  

 
• mnkhpf;ffl;lltbtikg;ghsh; gf;kpd;];lh; /Gy;yh; vd;gthpd; 

epidthfgf;kpd;];lh; /Gy;yhPd; vd;W ,J miof;fg;gLfpwJ. Vndd;why; 
,jd; mikg;Ggd;dhl;Lfz;fhl;rpfSf;fhf /Gy;yh; vd;gth; 
tbtikj;jFtpe;jkhlk; Nghd;wFkpo; fl;llq;fspd; fl;likg;igxj;Js;sJ. 
,J gf;fpge;Jvd;Wk; miof;fg;gLfpwJ. kpfg; nghpa /Gy;yhPd; FLk;gq;fs; 
gycs;sd. mitC20kw;Wk; C540tiufhzg;gLfpd;wd.  

 
• gbftbtkw;wfhh;gd;fs;  

,t;tiffhh;gd;fspy; fhh;gd; mZf;fs; 
mq;Fkpq;Fkhfmikf;fg;gl;bUf;Fk;. ,t;tifr; Nrh;kq;fs; 
tpwfhdJfhw;wpy;yhky; vhpf;fg;gLk; NghJfpilf;fpd;wd.  

 
fhh;gd; kw;Wk; mjd; Nrh;kq;fspd; ,aw;gpay; gz;Gfs;:  

 
• fhh;gd; xUmNyhfk; MFk;. ,J nkd;ikahd J}s; Kjy; fbdkhdjpz;kk; 

tiugyGwNtw;Wiktbtq;fisf; nfhz;Ls;sJ.  
 

• fhh;gdpd; midj;JGwNtw;Wiktbtq;fSk; jpz;kq;fshFk;. mNjNtisapy; 
mtw;wpd; Nrh;kq;fs; jpz;kk;>jputk; kw;Wk; thAepiyapy; fhzg;gLfpd;wd.  

 
• gbftbtkw;wfhh;gd;fs; kw;Wk; fpuh/igl; MfpaitVwf;FiwafUg;ghfTk;. 

XspCLUtha; nghUs;fshfTk; ,Uf;fpd;wd. ituk; 
gsgsg;ghfTk;>xspCLUTk; jd;ikcs;sjhfTk; fhzg;gLfpd;wJ.  

• gbftbtq;fistplgbftbtkw;witFiwe;jcUFepiykw;Wk; 
nfhjpepiyiaf; nfhz;ljhf ,Uf;fpd;wd.  

 
• fhh;gd;>ePh; kw;Wk; gpwfiug;ghd;fspy; fiuahJ. Mdhy;>mtw;wpd; 

rpyNrh;kq;fs; ePHkw;Wk; gpwfiug;ghd;fspYk; fiuaf; $bait. 
cjhuzkhf>vj;jdhy; kw;Wk; fhh;gd; il Mf;i]L MfpaitePhpy; fiuAk; 
jd;ikAilait.  

 
fhh;gd; kw;Wk; mjd; Nrh;kq;fspd; Ntjpg; gz;Gfs;:  
 
jdpkepiyapYs;sfhh;gd; nghJthfmiwntg;gepiyapy; 
ve;jNtjptpidapYk; <LgLtjpy;iy. cah; ntg;gepiyapy; rpytpidfspy; 
mit<LgLfpd;wd. Mdhy; ,tw;wpd; Nrh;kq;fs; miwntg;gepiyapy; $l 
mjpfsTNtjptpidfspy; <LgLfpd;wd.  
 
Mf;]p[Ndw;wk; (Mf;]p[NdhLtpidGhpjy;) 
 
cah; ntg;gepiyapy; fhh;gdhdJMf;]p[NdhLtpidGhpe;Jfhh;gd; 
Nkhdhf;i]L kw;Wk; fhh;gd; il Mf;i]L Nghd;wtw;iwntg;gj;Jld; 
cUthf;Ffpd;wJ. i`l;Nuhfhh;gd; Nghd;wfhpkfhh;gd; Nrh;kq;fSk; 
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Mf;]p[Ndw;wk; mile;JMf;i]LfisAk; ePuhtpiaAk; cUthf;Ffpd;wd. 
mtw;NwhLntg;gKk; jPr;RlUk; ntspg;gLk;. ,jw;Fvhpjpy; 
vd;wkw;nwhUngaUk; cz;L.  
  2C(s) + O2(g)  → 2CO(g) + ntg;gk;  

C(s) + O2(g)  → CO2(g)ntg;gk;  
CH4(g) + 2O2(g)  → CO2(g) + 2H2O(g) + ntg;gk;  
 

ePuhtpAld; tpid:  
 
fhh;gd; ePuhtpAld; tpidGhpe;Jfhh;gd; Nkhdhf;i]ilAk; i`l;u[idAk; 
jUfpwJ. ,e;jfyitf;FePh; thAvd;Wngah;.  
  C(s) + H2O(g)  → CO(g) + H2(g) 
 
fe;jfj;Jld; Ntjptpid:  
 
cah;ntg;gepiyapy; fe;jfj;Jld; ,ize;Jfhh;gd; 
ilry;/igilcUthf;FfpwJ.  

C(s) + S(g)  → CS2(g) 

 

cNyhfj;Jld; Ntjptpid:  
 
cah; ntg;gepiyapy; fhh;gd; rpycNyhfq;fSld; tpidGhpe;Jmtw;wpd; 
fhh;igLfiscUthf;FfpwJ.  
W(s)  +  C(g) → WC(s) 
lq;];ld;  fhh;gd; lq;];ld; fhh;igL 
 
md;whltho;tpy; fhh;gd; Nrh;kq;fs;:  
 
fhh;gd; Nrh;kq;fs; ,y;yhjmd;whltho;f;ifiaek;khy; epidj;Jf; $l ghh;f;f 
,ayhJ. ekJtho;f;ifKiwiaKd;Ndw;wTk;. 
ekJtrjpf;fhfTk;>mjpfvz;zpf;ifapyhdfhh;gd; Nrh;kq;fs; 
cUthf;fg;gl;Ls;sd. ,tw;Ws; fhh;gd; rhh;e;jvhpnghUs;fs;>fhh;gdpd; 
ehNdhnghUs;fs;>nefpopfs;>fhh;gd; tbg;ghd; kw;Wk; fhh;gd; v/F 
Nghd;witmlq;Fk;.  
 
fhh;gd; kw;Wk; mtw;wpd; Nrh;kq;fs; etPdtho;f;iff;Fmtrpakhdjhf 
,Ue;jhYk;>CO,raidLkw;Wk; xUrpynefpop tiffs; 
Nghd;witkdpjh;fSf;FjPiktpistpf;ff; $baitahFk;. gpd;tUk; 
ghlg;gFjpapy;> ek; md;whltho;tpy; nefpopapd; gq;Fkw;Wk; rpynefpopfspy; 
fhzg;gLk; er;Rj;jd;iktha;e;jNtjpg;nghUl;fisg; gw;wpatpopg;Gzh;itehk; 
vg;gbmilaKbAk; vd;gJgw;wpfhzyhk;.  
 
nefpopfs; - ePz;lrq;fpypj; njhluhf;fj;jpdhyhdfhh;gd; Nrh;kq;fs;:  
 
nefpopfsf; vd;git rq;fpypj; njhluhf;fj;jpdhyhd fhpkr; Nrh;kq;fspd; xU 
tif MFk;. ,it gygb nurpd;fs; vdg;gLk; ePz;l neba rq;fpypj; 
njhluhyhd fhpkr; Nrh;kq;fSld; jq;fSf;nfd;W rpy NtWgl;l gz;Gfisj; 



 

28 | P a g e APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187 
 

jUk; rpy Ntjpr;Nrh;f;iffisr; (Additive)Nrh;j;J> cUthf;fg;gLfpd;wd. 
gytifg;gl;l gygb nurpd;fs; gytifahd nefpop jahhpg;gpy; 
gad;gLfpd;wd. nefpopfs; vq;Fk; epiwe;J fhzg;gLfpd;wd. mit 
gad;gLj;Jtjw;F Vw;wjhfTk;> kypthfTk; cs;sd> kw;Wk; ekJ md;whl 
tho;tpYk; gad;gLj;jg;gLfpd;wd. ehk; thOk; tho;f;ifia nefpopfs; 
khw;wpAs;sd. ekJ cly;eyk;> Nghf;Ftuj;J kw;Wk; czTg;ghJfhg;G 
Nghd;wtw;iw Nkk;gLj;j mit ekf;F cjTfpd;wd ifNgrp> fzpdp kw;Wk; 
,izak; Nghd;wtw;wpy; kpfg;nghpa khw;wq;fis nefpopfs; cUthf;fpAs;sd. 
nefpopfs; ekJ r%fj;jpw;F mNef ed;ikfis toq;fpAs;sd vd;gJ 
njspthf cs;sJ. Mdhy; ,e;j ed;ikfSld; Nrh;e;J xUrpy ghjpg;GfSk; 
Vw;gLfpd;wd.  

 
nefpopapd; Fiwfs;:  

 
• nefpopfs; ,aw;ifahfrpijtiltjw;FePz;lneLehs;fshFk;.  
• Nefpopfisrpijtilar; nra;Ak; ,aw;ifapYs;sEz;Zaph;fspd; 

vz;zpf;ifahdJ>ehk; cUthf;Fk; nefpopfspd; vz;zpf;ifiatplFiwT.  
• ehk; gad;gLj;Jk; nefpopfspy; gykWRow;rpnra;aKbahjit. NkYk; 

mite kJ Rw;Wg;Gwj;ijkhRgLj;Jfpd;wd.  
• rpynefpop tiffs; ekJcly; eyDf;FNfLtpistpf;Fk; Ntjpapay; 

Nrh;f;iffisf; nfhz;Ls;sd.  
 

• nefpopfisvhpg;gJ>ekJclYf;Fj; jPq;Ftpistpf;Fk; er;Rj; 
jd;ikAilathAf;fisntspNaw;WtNjhLgUtepiykhw;wq;fisAk; 
Vw;gLj;Jfpd;wJ.  

 

• xUKiwkl;LNkgad;gLj;jg;gl;L J}f;fpvwpag;gLk; nefpopfs; 
Fg;igfshfNrh;tJld; ekJRw;Wg;Gwj;ijAk; khRgLj;Jfpd;wd.  

 
ve;jtifnefpopfs; ekf;FjPq;Ftpistpg;gitvd;gijmwptjw;Fnefpopfspd; 
ufrpankhopahfpanurpd; FwpaPLfisg; gw;wpmwpe;Jnfhs;sNtz;Lk;.  
 
nefpopapd; tiffismwpjy;  
nurpd; FwpaPL 
fPo;f;fz;lglq;fiscw;WNehf;fTk;.  
 
,jpy; xd;WEfh;NthUf;Fghy; tpdpNahfk; nra;ag; gad;gLk; 
nefpopg;igkw;nwhd;Wnefpopahy; Md czTf;fyd;. mtw;wpy; 
fhl;lg;gl;Ls;sFwpaPl;ilf; ftdpf;fTk; (tl;lk;). ,e;jtl;lk; vjidf; 
Fwpf;fpwJvd;WnjhpAkh? ,J xUnurpd; FwpaPLMFk;. nurpd; 
FwpaPLvd;gJnefpopiacUthf;fg; gad;gLk; gygbkq;fisf; (polymer) 
Fwpf;fpwJ.  
 
nurpd; FwpaPLfspd; Njit:  
 
nefpopfs; kWRow;rpnra;ag;glNtz;Lk; 
my;yJghJfhg;ghfmfw;wg;glNtz;Lk; ehk; Rw;Wg;Gwj;ijkhRgLj;jhky; 
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,Ug;gjw;fhfTk;>cly; eyj;ijg; ghjpf;fhky; ,Ug;gjw;fhfTk; 
xUrpynefpopfspd; gad;ghl;ilj; jtph;f;fNtz;Lk;. xt;nthUnefpopAk; 
ntt;NtWgygbkq;fisNahmy;yJ %yf;$Wfspd; 
njhFg;igNahnfhz;Ls;sJ. kWRow;rpnra;ag;gLk; NghJ>xUrpynefpopfs; 
xd;Wld; xd;Wfyg;gjpy;iy. ,J>fhfpjj;ijAk; fz;zhbiaAk; fyg;gijg; 
Nghd;wjhFk;. vdNt>mitgphpf;fg;glNtz;Lk;. 1988 Mk; 
Mz;LcUthf;fg;gl;l>nurpd; FwpaPLfs; 
ntt;NtWtifahdnefpopfistifg;gLj;Jtjw;fhdrPuhdtopKiwahFk;. 
,J nefpopfistifg;gLj;Jtjpy;>kWRow;rpahsh;fSf;FcjTfpwJ.  
 
nefpopg; nghUl;fspy; nurpd; FwpaPLfisf; fhZjy;:  
 
,ufrpakhdnurpd; FwpaLfs;>xd;iwnahd;Wnjhl;Lf; nfhz;bUf;Fk; 
%d;Wmk;Gf;Fwpfisf; nfhz;lxUKf;Nfhzk; %yk; fhz;gpf;fg;gl;Ls;sd. 
me;jKf;Nfhzj;jpd; eLtpy; xUvz; ,Uf;fyhk; my;yJmjw;Ff; 
fPNovOj;Jf;fs; fhzg;glyhk; (nefpoptifapd; RUf;ff; FwpaPL). ,jidf; 
fhz;gJvd;gJfbdk;. nefpopg; nghUspd; kPJxl;lg;gl;Ls;sfhfpjj;jpd; 
kPNjhmy;yJmjd; mbg;gFjpapNyh ,jidf; fhzyhk;.  

 
nurpd; FwpaPLfs; 1 Kjy; 7 tiuapyhdvz;fshy; Fwpf;fg;gl;bUf;Fk;. 1 
Kjy; 6 tiuapyhdnurpd; FwpaPLfs; ehk; md;whlk; gad;gLj;Jk; nefpopg; 
nghUl;fismilahsg;gLj;Jfpd;wd. nurpd; FwpaPL 7 vd;gJ 1 Kjy; 6 
tiuapyhdnurpd; FwpaPLfSf;Fs; tuhjnefpopapd; tifiaf; Fwpg;gjw;Fg; 
(1988 Kjy;) gad;gLj;jg;gLfpwJ. Nurpd; FwpaPLfs; kW 
Row;rpf;fhdrpd;dj;ijg; NghyNt ,Uf;Fk;. Mdhy;>midj;JtpjnefpopfisAk; 
kWRow;rpnra;ayhk; vd;gij ,J Fwpf;ftpy;iy.  
 
nurpd; FwpaPLfs; nefpopg; nghUs;fspd; kPJvq;Ffhz;gpf;fg;gl;bUf;Fk;?  
 

• nefpopg; nghUspd; mbapy; ,Uf;Fk; nurpd; FwpaPl;ilf; fhz;gjw;F> 
mjid rha;f;fTk;.  
 

• rpy Neuq;fspy;> mtw;wpd; mbg;gFjpapy; nefpoptifapd; RUf;ff; 
FwpaPLkl;LNkh my;yJ mjd; KOg;ngaUNkh fhzg;glyhk;.  
 

• Mbapy; fhzg;gltpy;iy nad;why; mjd; Nkw;Gwk; xl;lg;gl;Ls;s 
milahsr; rPl;bd; kPJghh;f;fTk;.  
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• xU rpy nefpopfspy;> mf;FwpaPL ,Uf;fhJ. me;j epWtdkhdJ> 
tpjpKiwfisg; gpd;gw;wtpy;iy. mJ ghJfhg;ghdjh ,y;iyah vd;gJ 
cq;fSf;Fj; njhpahJ.  
 
nefpopfshy; Vw;gLk; jPikahd tpisTfs; 
 
ekJ fhuza;fSf;fhf jPq;fhditfshFk;. KjyhtJ fhuzd; 
vd;dntd;why;> xU nefpopfs; ekJ cly;eyj;jpw;Fj; jPq;F 
tpistpf;Fk; Ntjpg; nghUs;fisf; nfhz;Ls;sd. ,uz;lhtJ fhuzk; 
vd;dntd;why;> ngUk;ghyhd nefpopfs; xU xUKiw kl;LNk 
gad;gLj;jg;gLtjw;fhf cUthf;fg;gl;lit Mfk;. gad;gLj;jpa gpwF 
Jf;fp vwpag;glNtz;ba ,e;j nefpopfNs ekJ Rw;Wg;Gwj;jpy; mjpfsT 
khRg;ghl;il Vw;gLj;Jfpd;wd. 
 
m. jPq;F jUk; nefpopfs; 
 
 %d;W tifahd nefpopg; nghUs;fs; er;Rj;jd;ikAs;s kw;Wk; 
jPq;F jUk; Ntjpg;nghUs;fisf; nfhz;Ls;sd. nefpopg; nghUs;fSf;F 
tisTj;jd;ik> my;yJ neUg;G kw;Wk; GwCjhf; fjpu;fshy; 
ghjpf;fg;glhtz;zk; ,Ug;gjw;fhfNth ,e;j Ntjpg;nghUs;fs; 
Nru;f;fg;gLfpd;wd. ghJfhg;gw;w %d;W nefpopfshtd: PVC (nurpd; 
FwpapL )> PS (nurpd; FwpapL 6 nghJthf nju;khNfhy; vdg;gLk;) kw;Wk; 
PA /ABS (nurpd; FwpapL 7). 
 

PVC – ghyptpidy; FNshiuLnefpopfs;:  

• fdcNyhfq;fs; (fhl;kpak; kw;Wk; fhhPak;) PVC Ald; Nrh;f;g;gl;Ls;sd.  

• jhNyl;]; (Ntjpapay; Nrh;f;ifg;nghUs;) ekJ `hh;Nkhd;fisg; 
ghjpf;fpd;wd.  
 

• PVC nefpopiavhpg;gjd; %yk; il Mf;rpd;fs; (kdpjh;fSf;FkpfTk; 
jPikahder;Rj;jd;ikAs;sNtjpg; nghUs;fs;) ntspaplg;gLfpd;wd.  

 

PS - ghyp];ilhpd; nefpopfs;:  
 

• ];ilhpd; vd;gJ ,e;jtifnefpopapd; fl;Lkhdg; nghUshFk;. ,J 
Gw;WNehiatpistpf;Fk;.  

• ,J rpijTWtjw;FePz;lfhyk; MFk; (100 Kjy; 10 ,yl;rk; Mz;Lfs;) 
• czTg; nghUs;fs; kw;Wk; ghdq;fs; #lhf 

,Uf;Fk;NghJ>mjpfmstpyhder;Rj; jd;ikAs;s ];ilhpid ,it 
mg;nghUs;fSf;Fs; ntspapLfpfd;wd 
 

PC - ghypfhh;gNdl; nefpopfs;:  
 

• PC nefpopahdJ>gp];gPdhy; A (BPA)vd;wnghUisf; nfhz;Ls;sJ.  
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• czTkw;Wk; ghdq;fSf;fhfgad;gLj;jg;gLk; PC nghUs;fspypUe;JBPA 
vd;wnghUshdJntspaplg;gLfpwJ.  
 

• BPA vd;wnghUshdJ>xUrpy `hh;Nkhd;fspd; 
msitmjpfhpj;Njhmy;yJFiwj;NjhekJcly; nray;gLk; 
tpjj;ijkhw;WfpwJ.  
 

ABS–mf;iuNyhiel;iuy; gpA+l;lhilaPd; ];ilhPd; nefpopfs;:  

• ekJfz;fs;>Njhy;>nrhpkhdkz;lyk; kw;Wk; EiuaPuYf;F ];ilhPd; 
jPq;Ftpistpf;fpwJ.  
 

• BFR (Brominated Flame Retardants) vd;wnghUs;fs; ,jpy; 
Nrh;f;fg;gLfpd;wd.  
 

• er;Rj;jd;ikAs;sNtjpg;nghUs;fs; ,t;tifnefpopapypUe;Jfrpfpd;wd. 
 
xUKiwkl;Lk; gad;gLj;jg;glf;$banefpopfs;:  
 
gad;gLj;jpa gpd; J}f;fpnawpag;glNtz;banefpopfs;>FWfpafhyk; kw;Wk; 
ePz;lfhyRw;Wr;#oy; ghjpg;igVw;gLj;Jfpd;wd. cw;gj;jpnra;ag;gLk; nefpopapy; 
ghjpastpw;Fk; Nkyhdit>gad;gLj;jpagpd; 
J}f;fpnawpag;glNtz;banghUs;fSf;fhfNtgad;gLfpd;wd. ,it fopTePh;f; 
Foha;fspy; milg;igVw;gLj;jp>ePh; epiyfisg; ghjpf;fpd;wd. 
,t;tifnefpopfs; jhtuq;fs;>tpyq;Ffs; kw;Wk; 
kdpjh;fSf;Fcly;eyf;Nfl;ilcz;Lgz;Zfpd;wd. 
nefpopg;igfs;>Ftisfs;>jl;Lfs;>cwpQ;RFoy;fs;>FbePh; 
ghf;nfl;Lfs;>fuz;bfs; kw;Wk; czTg; nghUs;fisfl;bj;jUtjw;Fg; 
gad;gLk; nefpopj; jhs;fs; Nghd;wit ,jw;fhdcjhuzq;fshFk;.  
 
,tw;iwcw;gj;jpnra;arpyepkplq;fNsMfpwJ. ePq;fs; 
mtw;iwFWfpafhyj;jpw;Nfgad;gLj;JfpwPh;fs;. Mdhy;>mit J}f;fpvwpag;gLk; 
nghOJMapuk; Mz;LfSf;FRw;Wr;#oypy; 
,Ue;JmLj;jjiyKiwapdUf;FkhRghl;ilVw;gLj;Jfpd;wd. ekJkf;fisAk; 
Rw;Wr;#oiyAk; ghJfhf;fekf;Frl;lq;fs; Njit.  
 
jkpo;ehl;by; nefpopiaxopf;fGjpatpjpKiwfs;:  
 
Rw;Wr;#oy; (ghJfhg;Gr;) rl;lk; 1988>vd;wrl;lj;jpy; xUrpymk;rq;fisr; 
Nrh;g;gJkw;Wk; jpUj;Jtjd; %yk;>nefpopkhRghl;ilj; jLg;gjw;F> 
,e;jpamurhq;fkhdJ>gy;NtWtpjkhdrl;luPjpahdeltbf;iffisNkw;nfhz;Lt
UfpwJ. ,e;jrl;lj;ijghh;itahff; nfhz;Ljkpofmurhdj>xUrpynefpopg; 
nghUs;fisxopg;gjw;fhdKaw;rpiavLj;Js;sJ (Rw;Wr;#oy; kw;Wk; fhLfs; 
Jiw>jkpo;ehLmurhizvz; 84 ehs; 2018/06/25). 
 
,e;j murhizapd;gb> jkpof murhdJ> 2019> [dthp 1 Kjy;> xU kiw 
kl;LNk gad;ggLj;jg;glf;$ba kw;Wk; gad;gLj;jpagpd; 
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J}f;fpnawpag;glNtz;ba nefpopfspd; gad;ghl;il jilnra;Js;sJ. ,e;j 
rl;lkhdJ> jkpo;ehl;il nefpop khRghl;bypUe;J ghJfhg;gjw;fhf 
tbtikf;fg;gl;Ls;sJ.  
 
,j;jifa nefpopia cw;gj;jp nra;tJ> Nrkpj;J itg;gJ> tpepNahfk; 
nra;tJ> nfhz;L nry;tJ> tpw;gid nra;tJ kw;Wk; gfph;tJ Nghd;wtw;iw 
jilnra;Ak; rl;lq;fs; kpfTk; gaDs;sit MFk;. cw;gj;jpahsh;fs;> 
tpepNahfpg;Nghh;> filf;fhuh;fs; kw;Wk; Efh;Nthh; vd midj;J 
r%fj;jpdiuAk; ,r;rl;lkhdJ ,yf;fhff; nfhz;Ls;sjhy; ,J mjpf msT 
ntw;wpaile;Js;sJ. jkpof murpd; ,e;j Kaw;rpahdJ> ehl;bYs;s kw;w 
khepyq;fSf;F xU Kd; cjhuzkhFk;.  
 
,e;j rl;lj;jpd; Kf;fpakhd mk;rq;fisak;> mit Vd; jilnra;ag;gl;ld 
vd;w mwptpay; cz;ikfisAk; fPNo fhz;f.  
 
jilnra;ag;gl;l nghUs;fs;  
nefpopg;igfs;:  
 

• cyfk; KOtJk;>xt;nthUepkplKk; 20 ,yl;rk; nefpopg;igfs; 
gad;gLj;jg;gLfpd;wd.  
 

• 97% igfs; kWRow;rpnra;ag;gLtjpy;iy.  
 

• czTg;nghUs;fs; ,Ug;gjhy;>tpyq;Ffs; ,tw;iwcz;fpd;wd. xUgRtpd; 
tapw;wpy; 70 fpNyhtpw;Fk; mjpfvilAs;snefpopg;igfs; ,Ue;jd.  
 

nefpopj; jl;Lf;fs;:  
 

• mRj;jkhd jl;Lf;fis (gad;gLj;jpa jl;Lf;fs;) kWRow;rp nra;a 
KbahJ.  
 

• xUKiw kl;LNk gad;gLj;jg;glf;$ba ngUk;ghyhd jl;Lfs; ekJ 
clYf;F jPq;F tpistpf;Fk; ghyp];ilhpd; (nurpd; FwpaPL 6) vd;w 
nghUshy; Mdit.  
 

• mit 20 epkplq;fs; kl;LNk; gad;gLj;jg;gLfpd;wd. Mdhy;> 1000 
Mz;LfSf;Fk; Nky; Rw;Wr; #oypy; cs;sd.  
 

FbePh; ghf;nfl;Lfs;:  
 

• FbePh; ghf;nfl;Lf;fis ntspapy; tPrp vwptjd; %yk; nefpop khRghL 
mjpfhpf;fpwJ.  
 

• mtw;wpd; kPJ mr;rbf;fg;gl;Ls;s Cjh epw ikahdJ kWRow;rp 
nra;tijf; Fiwf;fpwJ. 
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• ,it gad;gLj;jg;gl;l gpwF> mtw;Ws; vQ;rpa ePH; ,Ug;gjhYk;> 
mOf;file;J fhzg;gLtjhYk;> mtw;iw kWRow;rp nra;tJ fbdk;.  
 

nefpopahyhd cwpQ;R Foha;fs;:  
 

• ,tw;wpd; vil kpfTk; Fiwthf ,Ug;gjhy; ,tw;iwAk; kWRow;rp 
nra;a KbahJ.  
 

• flYf;F mbapy; fhzg;gLk; nefpop khRghl;bw;Ff; fhuzkhd Kjy; 
gj;J nghUs;fspy; ,itAk; xd;W.  
 

• cwpQ;R Foha; Nghd;w nefpopfis>90% gwitfs; cl;nfhs;fpd;wd.  
 

nefpopj; jhs;fs;:  
 

• jl;Lf;fspd; kPJ gad;gLj;jg;gLk; nefpopj; jhs;fs; 
mOf;file;jpUg;gjhy; mtw;iwAk; kWRow;rp nra;a KbahJ.  
 

• czTg; nghUs;fs; #lhfTk;> fhukhfTk;> vz;izAlDk; ,Uf;Fk; 
NghJ> mjpfkhd Ntjpg;nghUs;fs; nefpopapypUe;J cztpw;Fs; 
nry;fpd;wd.  
 

• cztpd; thrid mtw;wpd; kPJ ,Ug;gjhy; gR> ML kw;Wk; eha; 
Nghd;w tpyq;Ffs; vjph;ghuhj tpjkhf mtw;iw cz;fpd;wd.  

 
nefpop khRghl;il xopg;gjpy; khzth;fspd; gq;F:  
 

nefpop khRghl;ilf; Fiwg;gjpy; ePq;fs; Kf;fpag; gq;F tfpf;fpwPh;fs;. 
NkYk; mjidf; Fiwg;gjw;fhd jpwidAk; ngw;Ws;sPh;fs;. ,e;j tif 
nefpopahdJ> ed;ikahdjh my;yJ jPikahdjh vd;W ePq;fNs NfSq;fs;. 
,J jPq;F tpistpf;ff;$baJ ,y;iynadpy; xUKiw kl;LNk 
gad;gLj;jf;$bajh? ,g;gbg;gl;l Nfs;tpfSk;> mwptpay; rhh;e;j mwpTk; 
Njitaw;w nefpop khRghl;ilf; Fiwg;gjw;F nghpJk; cjTk;.  
 
nefpopg; gad;ghl;il vt;thW jLf;fyhk;:  
 

• khzth;fshfpa ePq;fs; nefpop gw;wpa cq;fsJ mwptpay; mwpit> 
cq;fsJ ngw;Nwhh;> cwtpdh; kw;Wk; ez;gh;fSld; gfph;e;J nfhz;L> 
nefpop gw;wpa tpopg;Gzh;it Vw;gLj;jyhk;.  
 

• nurpd; FwpaPl;il milahsk; fhz;gjd; %yk; jPikahd nefpopfis 
vt;thW jLg;gJ vd;gij mth;fSf;F fw;gpf;fyhk;.  

 
• Gjpa tpjpfs; gw;wpAk;. xUKiw kl;LNk gad;gLj;jg;glf; $ba 

nefpopfis vt;thW jLf;fyhk; vd;gJ gw;wpAk; mth;fSf;F 
vLj;Jf;$wyhk;.  
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cq;fs; md;whltho;tpy; eilKiwfs;:  
 

• nefpopfistPrpvwptjd; %yk; Rw;Wg;Gwj;ijkhRgLj;jhjPh;fs;.  
 

• cq;fSilags;spapYs;snray;jpl;lq;fSf;Fnjh;kNfhiyg; (nurpd; 
FwpaPL 6) gad;gLj;jhjPh;fs;.  
 

• xUKiwkl;LNkgad;gLj;jg;glf; $bamy;yJcgNahfpj;jgpd; 
J}f;fpnawpag;glNtz;banefpopg; 
nghUs;fshyhdigfs;>Ftisfs;>njh;kNfhyhy; Md 
jl;Lf;fs;>Ftisfs; kw;Wk; cwpQ;RFoha;fs; Mfpatw;iwg; 
gad;gLj;jhjPh;fs;.  
 

• nefpopfisvhpf;fhjPh;fs;. Vnddpy; mjdhy; ntspaplg;gLk; er;Rf; 
fhw;whdJ>ekJclYf;FjPq;ftpistpg;gNjhLgUtepiykhw;wj;ijAk; 
Vw;gLj;Jk;.  

 

• PVC nefpopfisvhpg;gjd; %yk; ntspahFk; ilahf;rPd; 
vd;wNtjpg;nghUshdJkdpjh;fSf;Fmjpff;NfLtpistpg;gjhFk;.  
 

• nefpopg; igfspy; milf;fg;gl;l #lhd czTg; 
nghUs;fiscz;zhjPh;fs;.  
 

• nefpopg; nghUs;fisjdpj;jdpNagphpj;J>kWRow;rpnra;ag;gLk; gb>Rj;jk; 
nra;Ak; gzpahsh;fsplk; toq;fNtz;Lk;.  
 

• nurpd; FwpaPl;ilmilahsk; fhz;gJkw;Wk; gad;gLj;Jtijj; 
jLg;gJgw;wpxUehisf;FxUegUf;fhtJtpopg;Gzh;TVw;gLj;jNtz;Lk;. 
(nudpd; FwpaPL(#3 PVC, #6 PS and #7 ABS/PC).  

 



 

35 | P a g e APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187 
 

10th Science 
 

myF 11 fhu;gDk; mjd; Nru;kq;fSk; 
 
 
fupkr; Nru;kq;fspd; nghJg; gz;Gfs;: 
 
 ,e;j cyfpy; cs;s xt;nthU nghUSf;Fk; rpy jdpj;Jtkhd 
gz;Gfs; ,Ug;gJ NghY fupkr; Nru;kq;fSf;Fk; rpy nghJg; gz;Gfs; 
,Uf;fpd;wd. mitfspy; rpy fPNo nfhLf;fg;gl;Ls;sd. 
 

• fupkr; Nru;kq;fs; rpf;fyhd mikg;igAk;> mjpf %yf;$W epiwiaAk; 
nfhz;Ls;sd. 

• fupkr; Nru;kq;fs; nghJthf ePupy; fiuahJ. Mdhy; <ju;> fhu;gd; 
nll;uhFNshiuL> nlhYtpd; Nghd;w fupkf; fiug;ghd;fspy; fiuAk;. 

• fupkr; Nru;kq;fs; vspjpy; vupaf; $ba jd;ik cilait. 
• fupkr; Nru;kq;fis fdpkr; Nru;kq;fNshL xg;gpLf;ifapy; FiwthfNt 

tpid Gupfpd;wd. ,jdhy; mtw;wpd; tpid NtfKk; FiwthfNt 
,Uf;fpwJ. 

• ngUk;ghyhd fupkr; Nru;kq;fs; ,aw;ifahfNt rfg; gpizg;igf; 
nfhz;Ls;sd. 

• fupkr; Nru;kq;fs; khw;wpag;gz;ig ngw;Ws;sd. mjhtJ xNu %yf;tW 
tha;g;ghl;il ngw;Ws;s fupkr; Nru;kq;fs; mjDila ,aw;gpay; kw;Wk; 
Ntjpapay; gz;Gfspy; khWfpd;wd. 

• ,it vspjpy; MtpahFk; jd;ikAilaJ.  
• gy;NtW fupkr; Nru;kq;fis Ma;tfj;jpy; jahupf;fyhk;. 

 
fupkr; Nru;kq;fis mtw;wpd; fhu;gd; rq;fpyp tbtikg;igg; nghWj;J 
tifg;gLj;Jjy; 
 
 tifg;gLj;Jjypd; Kf;fpaj;Jtk; vd;d? ,e;j cyfpy; yl;rf;fzf;fhd 
fhu;gd; Nru;kq;fs; fz;Lgpbf;fg;gl;Ls;sd. Mz;Le; NjhWk; gy Gjpa 
Nru;kq;fs; fz;Lgpbf;fg;gl;L tUfpd;wd. fupkr; Nru;kq;fs; mjpf mstpy; 
fhzg;gLtjhYk; njhlu;e;J gy fupkr; Nru;kq;fs; jahupf;fg; gLtjhYk; 
mitfis tifg;gLj;Jjy; NjitahdjhfpwJ. vdNt xt;nthU 
Nru;kj;jpw;Fk; jdpahd %yf;$W mikg;ig toq;fp> Kiwahd 
tifg;gLj;Jjy; %yk; tupirg;gLj;jp> mikg;gpd; mbg;gilapy; mtw;wpw;f 
ngauplyhk;. Muk;g fhyq;fspy;> xNu tpjkhd %yf;$W mikg;gpid cila 
Nru;kq;fs;> xNu khjpupahd Ntupapay; gz;Gfis ngw;wpUf;Fk; vd;W 
mwptpayhsu;fs; fUjpdu;. MfNt> mtu;fs; xNu khjpupahd %yf;$W 
mikg;gpid ngw;Ws;s Nru;kq;fis tifg;gLj;j njhlq;fpdu;. Rq;fpypj; 
tifg;gLj;j njhlq;fpdu;. rq;fpypj; njhluhf;fj;jpdyhd fhu;gd; Nru;kq;fis 
itj;J fl;likf;fg;gl;lJ jhd; fupk Ntjpapay;. Fupkr; Nru;kq;fspy;> fhu;gd; 
mZf;fs; kw;w mZf;fNshL rfg;gpizg;G %yk; gpizf;fg;gl;bUf;Fk;. ,e;j 
rfg;gpizg;G xU rq;fpypj; njhliu cUthf;Fk;. ,jdbg;gilapy; fupkr; 
Nru;kq;fis ,U tiffshfg; gpupf;fyhk;. 
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1. tisakw;w my;yJ jpwe;j mikg;Gila Nru;kq;fs; 
 
 ,tw;wpy; fhu;gDk; i`l;u[Dk; Neu;f; Nfhl;L mikg;gpy; rq;fpypj; 
njhlupy; ,izfpd;wd. midj;J fhu;gd; mZf;fSk; xw;iwg;gpizg;gpy; 
mike;jpUe;jhy;> mJ epiwTw;w Nru;kk; vd;W miof;fg;gLfpwJ. xd;W 
my;yJ mjw;F Nkw;gl;l gpizg;G (,ul;il gpizg;G my;yJ Kg;gpizg;G 
mike;jpUe;jhy;) mJ epiwTwh Nru;kk; vd;W miof;fg;gLfpwJ. 
 

CH3 – CH2 - CH3   CH3 – CH – CH2 
    Gug;Ngd;     Gug;gPd; 
 epiwTw;w Nru;kk;   epiwTwh Nru;kk;  
 
2. tisar; Nru;kq;fs; 
 
 fupkr; Nru;kq;fspd; fhu;gd; rq;fpypj; njhlu; %bapUe;jhy; mit 
tisar; Nru;kq;fs; vd;W miof;fg;gLfpd;wd. xU rq;fpypj; njhlupy; fhu;gd; 
mZf;fs; kl;Lk; mike;jpUe;jhy; mit fhu;Ngh (Xupd) tisar; Nru;kq;fs; 
vd miof;fg;gLfpd;wd. fhu;gd; mZf;fNshL Mf;rp[d;> iel;u[d;> ry;gu; 
Nghd;w kw;w rpy mZf;fSk; rq;fpypj; njhlupy; ,ize;jpUe;jhy; mit  
gy;ypd tisar; Nru;kq;fs; vd miof;fg;gLfpd;wd. fhu;Ngh tisar; 
Nru;kq;fis mypirf;fpspf; Nru;kq;fs; kw;Wk; mNuhNkl;bf; Nru;kq;fs; vd 
,uz;lhfg; gpupf;fyhk;. mypirf;fpspf; Nru;kq;fs; kw;Wk; mNuhNkl;bf; 
Nru;kq;fs; vd ,uz;lhfg; gupf;fyhk;. mypirf;fpspf; Nru;kq;fs; epiwTw;w 
my;yJ epiwTwhj> xd;W my;yJ mjw;F Nkw;gl;l fhu;Ngh tisaq;fisg; 
ngw;wpUf;Fk;. mNuhNkl;bf; Nru;kq;fs; xd;W my;yJ xd;Wf;F Nkw;gl;l 
ngd;rPd; tisaq;fis ngw;wpUf;Fk;. (tisaj;jpy; ,uz;L fhu;gd; 
mZf;fSf;F ,ilapy; xd;Wtpl;l ,ul;ilg; gpizg;G ,Uf;Fk;). 
 
 fhu;gd; mZf;fspd; mikg;G kw;Wk; fupkr; Nru;kq;fspy; mtw;wpy; 
gpizg;G Mfpatw;wpd; mbg;gilapy;> fupkr; Nru;kq;fis tifg;gLj;Jtij 
tpsf;FfpwJ 
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     fupkr; Nru;kq;fspd; tifg;ghL 
 
mZf;fisg; nghWj;J fupk Nru;kq;fspd; tiffs; 
 
 fupkr; Nru;kq;fspy; fhu;gidj; jtpu i`l;u[d;> Mf;rp[d;> iel;u[d; 
Nghd;w mZf;fSk; fhu;gDld; gpizg;ig Vw;gLj;jpapUf;Fk;. ,jidg; 
nghUj;Jk; ehk; fupkr; Nru;kq;fis tifg;gLj;jyhk;. mjpy; rpy tiffis 
,q;F fhz;Nghk;. 
 
i`l;Nuhfhu;gd;fs; 
 
 fhu;gd; kw;Wk; i`l;u[d; kl;LNk ,ize;J cUthFk; Nru;kq;fs; 
i`l;Nuh fhu;gd;fs; MFk;. fhu;gd; mZf;fs; ,ize;J Nru;kj;jpd; 
fl;likg;ig cUthf;Ffpd;wd. i`l;Nuhfhu;gd; jtpu kw;w fupkr; Nru;kq;fs; 
ahTk; xd;W my;yJ mjw;F Nkw;gl;l i`l;u[d; mZf;fSf;F gjpyhf kw;w 
mZf;fisNah my;yJ mZf;fspd; njhFjpfisNah gjpyPL nra;g;gLtjd; 
%yk; ngwg;gLtjhy; i`l;Nuh fhu;gd;fs; jha;top fupkr;Nru;kq;fshf 
fUjg;gLfpd;wd. i`l;Nuhfhu;gd;fs; NkYk; %d;W tiffshf 
gpupf;fg;gLfpd;wd. 
 
m. my;Nfd;fs; 
 
 

2 2n nC H +
 vd;w nghJ tha;g;ghl;bidf; nfhz;L (n = 1,2,3… …) 

fhu;gd;fSf;fpilNa xw;iwg; gpizg;gpid ngw;Ws;s Nru;kq;fs; my;Nfd;fs; 
MFk; n = 1vd vLj;Jf;nfhs;Sk; NghJ mjd; Kjy; cWg;ghd kPj;Njd; 
(CH4) fpilf;fpwJ. 
 
M. my;fPd;fs; 
 

 
2n nC H  vd;w nghJ tha;g;ghl;bidf; nfhz;L fhu;gd;fSf;fpilNa 

,ul;ilg;gpizg;gpid ngw;Ws;s Nru;kq;fs; my;fPd;fs; MFk;. n =2 vd 
vLj;Jf; nfhs;Sk; NghJ mjd; Kjy; cWg;ghd vj;jpyPd; 

2 4C H  fpilf;fpwJ. 
,it epiwTwh fupkr; Nru;kq;fs; MFk;.  

 
Xd;W Kjy; Ie;J fhu;gd; ngw;Ws;s i`l;Nuhfhu;gd;fs; 

 
fhu;gd; 

mZf;fspd; 
vz;zpf;if 

my;Nfd; 
( )2 2n nC H +  

my;fPd; 
( )2n nC H  

my;ifd; 
( )2 2n nC H −  
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1 

kPj;Njd; 
( )4CH  

 
- 

 
- 

 
2 

<j;Njd; 
( )2 6C H  

<j;jPd; 
( )2 4C H  

<j;ijd; 
( )2 2C H  

 
3 

Gug;Ngd; 
( )3 8C H  

Gug;gPd; 
( )3 6C H  

Gug;igd; 
( )3 4C H  

 
4 

gpA+l;Nld; 
( )4 10C H  

gpa+l;Bd; 
( )4 8C H  

gpA+l;ild; 
( )4 6C H  

 
5 

ngd;Nld; 
( )5 12C H  

ngd;Bd; 
( )5 10C H   

ngd;ild; 
( )5 8C H  

 
  
,. my;ifd;fs; 
 
 

2 2n nC H −
 vd;w nghJ tha;g;ghl;bidf; nfhz;L fhu;gd;fSf;fpilNa 

Kg;gpizg;gpid ngw;Ws;s Nru;kq;fs; my;ifd;fs; MFk;. ,jd; Kjy; 
cWg;G mrpl;bypd; 

2 2C H  MFk;. ,itAk; epiwTwh fupkr; Nru;kq;fs; MFk; 
Nkw;fz;l %d;W tif i`l;Nuhf fhu;gd; Nru;kq;fspd; FLk;gj;jpy; cs;s 
Kjy; Ie;J Nru;kq;fs; ml;ltizg;gLj;jg;gl;Ls;sJ. 
 
i`l;Nuh fhu;gd;fspd; gz;Gfs; 
 

• Fiwthd fhu;gd; vz;zpf;ifiaf; nfhz;bUf;Fk; i`l;Nuh fhu;gd; 
miw ntg;gepiyapy; thAf;fshf cs;sd. (kPj;Njd;> <j;Njd; Mfpait 
thAf;fs;) 

 
• i`l;Nuh fhu;gd;fs; epwk; kw;Wk; kzk; ,y;yhjitfs;. 

 
• fhu;gd; vz;zpf;if mjpfupf;Fk; NghJ i`l;Nuhfhu;gdpd; nfhjpepiy 

mjpfupf;Fk;. 
 

• Mf;rp[Dld; tpidGupe;J ,it fhu;gd; il Mf;irL kw;Wk; ePiu 
nfhzlf;fpd;wd. 
 

• kw;w i`l;Nuh fhu;gDld; xg;gpLk;NghJ my;Nfd;fs; Fiwthd tpid 
jpwd; nfhz;lit. 

• my;ifd;fspy; Kg;gpizg;G fhzg;gLtjhy; mit mjpf tpid jpwd; 
nfhz;zLs;sd. my;Nfd;fs; epiwTw;w fupkr; Nru;kq;fs;> my;fPd;fSk; 
my;ifd;fSk; epiwTwh fupkr; Nru;kq;fs; MFk;.  

 
• i`l;Nuh fhu;gd;fs; ePupy; fiuahJ 

 

epiwTw;w kw;Wk; epiwTwh Nru;kq;fis fz;Lgpbg;gjw;fhd Nrhjid 
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• Nrhjid Fohapy; rpwpjsT khjpupf; fiuriy vLj;Jf; nfhs;stk; 
 

• GNuhkpd; ePupy; rpy nrhl;Lfis Nrhjid Foha;f;Fs; tpl;L fiurypd; 
epwk; khWfpwjh vd ftdpAq;fs; 

 
• fiurypd; epiw khwpdhy; nfhLf;fg;gl;Ls;s khjpup epiwTwh Nru;kk; 

fiurypd; epwk; khwtpy;iynad;why; nfhLf;fg;gl;Ls;s khjpup epiwTw;w 
Nru;kk; MFk;. 

 

 
     epiwTwh Nru;kq;fis fz;lwptjw;fhd Nrhjid 
 
tpidr; nray; njhFjpapd; mbg;gilapy; fupkr; Nru;kq;fspd; tifg;ghL 
 
 Fiwthd tpid jpwd; nfhz;l fhu;gd;>  i`l;u[d; mZf;fis 
gad;gLj;jpNa fupkr; Nru;kq;fspd; fl;likg;G mike;Js;sJ. Mdhy; 
,j;jifa fupkr; Nru;kq;fSld; NkYk; rpy mZf;fis Nru;j;jhy; gpw 
Nru;kq;fSld; tpidGupAk; jd;ik mjpfupf;Fk;. ,J Nru;kq;fspd; Ntjpay; 
gz;GfspYk; gpujpgypf;Fk;. Xu; Nru;kj;jpd; Ntjpg; gz;GfSf;F fhuzkhd Xu; 
mZ my;yJ mZf;fs; mlq;fpa njhFjpNa mr;Nru;kj;jpd; tpidr; nray; 
njhFjpahFk;. xU fupkr; Nru;kj;jpd; Ntjp gz;Gfs; midj;Jk; mjd; 
tpidr; nray; njhFjpahy; cWjpg;gLj;jg;gLfpd;wd. Mdhy; mr;Nru;kj;jpd; 
,aw;gpay; gz;Gfs;;  %yf;$wpd; vQ;rpa gFjpahy; cWjpg;gLj;jg;gLfpd;wd. 
fhu;gd;fSf;fpilNa ,Uf;Fk; gpizg;Gf;fspd; vz;zpf;ifAk; ( ,C C C C=  ) 

Ntjpay; gz;ig jPu;khdpf;Fk;. -OH, -CHO, -COOH, `hy[d;fs; Mfpait 
rpy tpidr; nray; njhFjpfs; MFk;. cjhuzkhf <j;Njd; vd;gJ xU 
i`l;Nuhfhu;gd;. ,jd; %yf;$W tha;g;ghL 

2 6C H  ,jpy; ,Uf;Fk; xU 

i`l;u[id vLj;Jtpl;L xU OH njhFjpia Nru;f;Fk; NghJ ekf;F 
My;f`hy; fpilf;fpwJ. -OH vd;w tpidj; njhFjpia jtpu kPjKs;s 
mikg;ig R vd vLj;Jf;nfhz;lhy; My;f`hiy R – OH vd;w tha;g;ghl;lhy; 
Fwpg;gplyhk;. xNu tpid nray; njhFjpia itj;J cUthf;fg;gLk; fupkr; 
Nru;kq;fis xNu tifiar; rhu;e;jit vdf; fUjyhk;. ml;ltiz 11.2 
gy;NtW Nru;kq;fspd; fupkr; Nru;kq;fspd; tiffs; kw;Wk; tpidr; nray; 
njhFjpfs; ml;ltizg;gLj;jg;gl;Ls;sJ. 
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 tpidr; nray; njhFjpapd; mbg;gilapy; fupkr; Nru;kq;fspd; tifg;ghL 
 ml;ltiz 11.2 tpidr; nray; njhFjpapd; mbg;gilapy; fupkr; 
Nru;kq;fspd; tifg;ghL  
  

     
gbtupirr; Nru;kq;fs; 
 
 gb tupir vd;gJ xNu nghJthd %yf;$W tha;g;ghl;ilAk; xj;j 
Ntjpg; gz;GfisAk; nfhz;l xNu njhFjp my;yJ xNu tifapy; cs;s 
fupkr; Nru;kq;fisf; Fwpg;gjhFk;. gbtupirapy; mLj;jLj;j Nru;kq;fs; 

2CH  
vd;w njhFjpahy; NtWgLk;. ml;ltiz 11.1 y; nfhLf;fg;gl;Ls;s my;Nfd; 
njhlupy; cs;s ntt;NtW Nru;kq;fis fPo;fz;l tifapy; vOjyhk;. 
 
kPj;Njd; - 

4CH  
 
<j;Njd; - 

3CH 3CH  
 
Gug;Ngd; - 

3CH 2CH 3CH  
 
gpA+l;Nld; - 

3CH (
2CH )

2 3CH  
 
ngd;Nld; - 

3CH (
2CH )

3 3CH  

 
 Nkw;fz;l tupiria cw;W Nehf;Fk; nghOJ xt;nthU cWg;Gf;fspYk; 
Ke;ija cWg;gpid tpl xU nkj;jpypd; njhFjp mjpfkhf ,Ug;gij 
czu;e;J nfhs;syhk;. vdNt ,it gbtupirr; Nru;kq;fs; vd;W 
miof;fg;gLfpwJ. 
 
gbtupir Nru;kq;fspd; gz;Gfs; 
 

• xU gb tupirapy; cs;s mLj;jLj;j Nru;kq;fs; nkj;jpyPd; 
2CH  vd;w 

nghJ NtWghl;bYk; %yf;$Wepiw  14 amu (mZepiw myfpYk;) 
NtWgLfpd;wd. 
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• xU gb tupirapy; cs;s midj;J Nru;kq;fSk; xNu tif 

jdpkq;fisAk;> tpidr;nray; njhfjpfisAk; ngw;wpUf;Fk;. 
 

• xU gb tupirapYs;s midj;J Nru;kq;fisAk; xNu nghJ 
tha;g;ghl;bdhy; Fwpg;gpl ,aYK;. v.fh my;Nfd;fs; 

2 1n nC H +
 

 
• %yf;$Wepiwapd; mjpfupg;igg; nghWj;J Nru;kq;fspd; ,aw;gz;Gfs; 

xOq;fhd Kiwapy; khWfpd;wd. 
 

• vy;yhr; Nru;kq;fSk; xj;j Ntjptpidfspy; <LgLfpd;wd. 
 

• vy;yhr; Nru;kq;fisAk; xNu Kiwapy; jahupf;f ,aYk; 
 

fupkr;Nru;kq;fSf;f ngaupLjy; 
 
ngaupLjypd; mtrpak; vd;d? 
 
 Ke;ija fhyq;fspy; fupkr;Nru;kq;fs; vq;fpUe;J ,aw;ifahf 
ngwg;gLfpwNjh mjd; ngaiuNa fupkr;Nru;kq;fspd; ngauhfr; #l;bdu;. 
Cjhuzkhf ghu;kpf; mkpyk; rptg;G vWk;GfspypUe;J tbfl;bg; ngwg;gl;lJ. 
vWk;gpd; yj;jPd; ngau; ghu;kpf;fh. vdNt ghu;kpf; mkpyk; vd;w ngau; ,yj;jPd; 
nkhopapypUe;J cUthdJ. gpd;G fupkr; Nru;kq;fis ,aw;ifahf fpilg;gij 
jtpu kw;w KiwfspYk; jahupf;fj; njhlq;fpdu;. vdNt mwptpayhsu;fs; 
fupkr; Nru;kq;fspd; mikg;igg; nghWj;J mjw;F Kiwahfg; ngaupLk; 
tpjpfis tFj;jdu;. mbg;gil kw;Wk; gad; rhu;e;j Ntjpapaypd; gd;dhlLr; 
rq;fk; (The international Union of Pure and Applied Chemistry (IUPAC)) 
Ntjpr;Nru;kq;fSf;F ngaupLtjw;F xU nghJthd Kiwiaf; nfhz;L 
te;jJ. 
 
IUPAC ngaupLjypd; $Wfs; 
 
 IUPAC gupe;Jiufspd; gb xU fupkr; Nru;kj;jpd; ngaupy; 
%d;Wg;gFjpfs; mike;jpUf;Fk;. 1. mbg;gilr; nrhy; 2. Kd;ndhl;L (Jtf;Fk; 
nrhy;)> 3. gpd;ndhl;L (KbAk; nrhy;) ,e;j %d;W gFjpfisAk; fPo;fz;lthW 
,izj;J xU IUPAC ngaiu cUthf;fyhk;. 
 

  
1. mbg;gilr; nrhy;: ,J fhu;gdpd; fl;likg;ig tpsf;Fk; mbg;gil myF 
MFk;. ,J Nru;kj;jpd; rq;fpyp njhlupy; cs;s fhu;gd; mZf;fspd; 
vz;zpf;ifiaf; Fwpf;fpwJ. fhu;gd; rq;fpypapy; ,Uf;Fk; fhu;gd; 
vz;zpf;ifia nghWj;J fpNuf;f vz; ngaiu gad;gLj;jp (Kjy; ehd;if 
jtpu) tUtpf;fg;gLfpwJ. Kjy; 10 i`l;Nuh fhu;gd;fspd; IUPAC ngau; 
ml;ltiz 11.3 y; nfhLf;fg;gl;Ls;sJ. 
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i`l;Nuh fhu;gd;fspd; mbg;gilr; nrhy; 
 

fhu;gd; 
vz;zpf;if 

%y thu;j;ij 

1 kPj;- 
2 <j;- 
3 Gug;- 
4 gpA+l; 
5 ngd;l;- 
6 n`f;];- 
7 n`g;l;-  
8 Mf;;l;- 
9 ehd;- 
10 nlf;- 

 
2. Kd;ndhl;L: i`l;Nuh fhu;gd;fspd; jhq;topr; rq;fpypj;njhlupy; 
gpizf;fg;gl;Ls;s gjpyp kw;Wk; fpisfis Fwpf;fpwJ. i`l;u[id jtpu 
fhu;gd; rq;fpypapy; kw;w mZf;fs; kw;Wk; mZj; njhFjpfSf;F gjpypfs; 
vd;W ngau;. ml;ltiz 11.4 y; fupkr; Nru;kq;fspd; Kf;fpa gjpypfs; kw;Wk; 
mjd; Kd;ndhl;Lfs; Fwpg;gplg;gl;Ls;sJ. 
 

IUPAC ngaupLjypy; Kd;ndhl;L 
 

gjpypfs; Kd;ndhl;L 
-F GNshNuh 

-Cl FNshNuh 

-Br GNuhNkh 

-l INahNlh 

-NH
2
 mkpNdh 

- 
3CH  nkj;jpy; 

- 
2CH  

3CH  vj;jpy; 

 
3. gpd;ndhl;L: ,J fupkr; Nru;kj;jpd; ngaupd; ,Wjpapy; tUtJ. ,J ,uz;L 
gfjpahfg; gupf;fg;gLfpwJ. mit Kjd;ik gpd;ndhl;L> kw;Wk; ,uz;lhk; 
epiy gpd;ndhl;L MFk;. Kjd;ik gpd;ndhl;lhdJ %yr; nrhy;iy njhlu;e;J 
tUk;. 
 
 jha;topr; rq;fpyp njhlupy; cs;s fhu;gd; fhu;gd; mZf;fSf;fpilNa 
cs;s gpizg;gpd; jd;ikia Fwpf;fpwJ. midj;J gpizg;GfSk; xw;iw 
gpizg;ghapUe;jhy; “Nad;” vd;w gpd;ndhl;Lk;> ,ul;il gpzg;ghapUe;jhy; 
“<d;” vd;wg gpd;ndhl;Lk;> Kg;gpizg;ghapUe;jhy; “Id;” vd;w gpd;ndhl;Lk; 
gad;gLj;jg;gLfpwJ. ,uz;lhk; epiy gpd;ndhl;L fupkr; Nru;kj;jpYs;s tpidr; 
nray; njhFjpiaf; Fwpg;gpLfpwJ. 
 

IUPAC ngaupLjypd; gpd;ndhl;L 
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Nru;kk; nray; 
njhFjp 

gpd;ndhl;L 

My;f`hy; OH My; 

My;bi`L CHO Vy; 

fPl;Nlhd; CO Xd; 

fhu;ghf;rpypf; 
mkpyk; 

COOH Mapf; mkpyk; 

 
fupkr; Nru;kq;fisg; ngaupLtjw;fhd IUPAC tpjpfs; 
 

tpjp 1: mbg;gilr; nrhy;iy Nju;e;NjLf;Fk; tpjkhf ePz;l fhu;gd; 
rq;fpyp njhliu fz;lwpa Ntz;Lk;. 
 

tpjp 2: gjpyp my;yJ tpidr; nray; njhFjp mz;ikapy; mikAk; 
tpjkhf jha; rq;fpypapd; fhu;gd; mZf;fSf;F vz;zpl Ntz;Lk;. ,jw;F ,l 
vz;fs; vd;W ngau;. tpidr;nray; njhFjp kw;Wk; gjpyp ,uz;Lk; ,Ue;jhy; 
tpidr; nray; njhFjpf;F Kd;Dupik toq;fg;gl Ntz;Lk;. 

 
tpjp 3: my;fPd;fs; kw;Wk; my;ifd;fis nghWj;j tiuapy; ,ul;il 

kw;Wk; Kw;gpizg;gpd; ,lk; fz;lwpag;gl;L> me;j ,l vz;iz njhlu;e;J 
NfhL kw;Wk; Kjd;ik epiy gpd;ndhl;il Fwpg;gpl Ntz;Lk;. xd;Wf;F 
Nkw;gl;l gpizg;GfshdJ (,ul;il my;yJ Kg;gpizg;G) rpwpa ,l vz;iz 
ngWkhW jha;r; rq;fpypapy; fhu;gd; mZf;fSf;F vz;zply; Ntz;Lk;. 

 
tpjp 4: fupkr;Nru;kj;jpy; tpidr;nray; njhfjp ,Ue;jhy; me;j ,lk; 

fz;lwpag;gl;L ,l vz;Zf;F gpd;dhy; NfhL kw;Wk; ,uz;lhk; epiy 
gpd;ndhl;il Fwpg;gpl Ntz;Lk;. 

 
tpjp 5: Kjd;ik gpd;ndhl;L kw;Wk; ,uz;lhk; epiy gpd;ndhl;L 

Nrh;f;fg;gl;L gpwF Kjd;ik gpd;ndhl;by; ,Uf;Fk; ‘e’ ePf;fg;gl Ntz;Lk;. 
 
tpjp 6: gjpypapd; ,lk; fz;lwpag;gl;L ,l vz;iz njhlu;e;J NfhL 

kw;Wk; gjpypia Fwpf;Fk; Kd;ndhl;L Fwpg;gpl Ntz;Lk;. 
 
IUPAC tpjpfis gad;gLj;jp i`l;Nuh fhu;gd;fis 
 
 rpy Neuhd kw;Wk; fpisj;njhlu; i`l;Nuh fhu;gd;fSf;F IUPAC 
tpjpfis gad;gLj;jp ngaupLjiyg; ghu;g;Nghk;. 
 

v.fh 1 
3 2 2 2 3CH CH CH CH CH− − − −  

 
 gb 1: ,J Ie;J fhu;gd; ,Uf;fk; rq;fpyp njhlu;. vdNt mbg;gilr; 
nrhy; ‘ngd;l;’ vd vLj;Jf;nfhs;Nthk;. (tpjp 1) 
 
 gb 2: fhu;gd; mZf;fSf;F ,ilNa cs;s gpizg;Gfs; vy;yhk; 
xw;iw gpizg;G cilajhf ,Uf;fpwJ. vdNt “Nad;” vd;w gpd;ndhl;il 
Nru;f;f Ntz;Lk;. vdNt IUPAC ngau; 
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 ngdl; +  Nad; = ngd;Nld; 
 
  
 
 

v.fh 2: 
 

  
 
 gb 1: ePz;l rq;fpypj;njhlupy; Ie;J fhu;gd; mZf;fs; ,Uf;fpd;wd. 
vdNt %ythu;j;ij ‘ngd;l;’ vd vLj;Jf; nfhs;Nthk;. 
 
 gb 2: ,q;F gjpypfs; ,Uf;fpd;wd. vdNt fhu;gd; rq;fpypapy; gjpypfs; 
kpf mz;ikapy; mikAk; tpjkhf ,lJ gf;fj;jpypUe;J vz;zpLjiy 
njhlq;f Ntz;Lk;. (tpjp 2) 
 

  
 gb 3: vy;yh fhu;gd; mZf;fSk; xw;iw gpizg;Gilajha; ,Ug;gjhy; 
‘Nad;’ vd;w gpd;ndhl;il Nru;f;f Ntz;Lk;. 
 
 gb 4: gjpypahf ,Uf;Fk; nkj;jpy; njhFjp ,uz;lhtJ fhu;gd; 
mZTld; ,ize;Js;sjhy; mjw;Fupa ,l vz;iz nfhLf;f Ntz;Lk;. 
,q;F ,l vz; 2 vdNt Kd;ndhl;L 2 nkj;jpy; MFk;. (tpjp 6) 
 
 2 nkj;jpy; +  ngd;l; +  Nad; = 2 – nkj;jpy; ngd;Nld; 
 
v.fh 3 

   
  gb 1: ePskhd fhu;gd; rq;fpypj; njhlupy; VO fhu;gd; mZf;fs; 
,Uf;fpd;wd. vdNt mbg;gilr; nrhy; ‘n`g;l;’ vd vLj;Jf;nfhs;Nthk;. 
 
 gb 2: ,q;F xU gjpyp ,Uf;fpwJ. vdNt fhu;gd; rq;fpypapy; gjpypfs; 
mz;ikapy; mikAk; tpjkhf vz;zpLjiy njhlq;f Ntz;Lk;. (tpjp 2) 
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gb 3: vy;yh fhu;gd; mZf;fSk; xw;iw gpizg;G cilajhf 
,Ug;gjhy; ‘Nad;’ vd;w gpd;ndhl;ilr; Nru;f;f Ntz;Lk;. 

 
gb 4: gjpypahf ,Uf;Fk; nkj;jpy; njhFjp %d;whtJ fhu;gd; 

mZTld; ,ize;J cs;sJ. vdNt ,l vz; 3. vdNt Kd;Ndhl;L 3- 
nkj;jpy; vdNt Nru;kj;jpd; ngau; 3- nkj;jpy; +  n`g;l; +  Nad; = 3- 
nkj;jpy; n`g;Nld;  

 
v.fh 4: CH3-CH2 – CH2 -CH= CH2 
 
gb 1: ,J Ie;J fhu;gd; ,Uf;Fk; rq;fpyp njhlu;. vdNt mbg;gilr; 

nrhy; ‘ngdl;’ vd vLj;Jf;nfhs;Nthk; (tpjp 1) 
 
gb 2: fhu;gDfSf;fpilNa ,ul;il gpizg;Gfs; ,Ug;gjhy; “<d;” vd;w 

gpd;ndhl;il Nru;f;f Ntz;Lk;. 
 
gb 3: ,ul;il gpizg;G ,Uf;Fk; fhu;gd; mZtpw;F rpwpa vz; 

fpilf;Fk; tifapy; vz;zpLjiy Muk;gpf;f Ntz;Lk; (tpjp 3) 
 

 
 
   gy;NtW fupkr;Nru;kq;fspd; IUPAC ngau; 
 

 
 
 gb 4: ,ul;il gpizg;gpy; ,Uf;Fk; fhu;gd; mZtpd; ,l vz; 1. 
vdNt gpd;ndhl;L 1-<d; MFk;. Nru;kj;jpd; ngau; 
 
 ngd;l; + (1- <d;) = ngd;l; - 1 - <d; vd vOjyhk; 
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gpw tpidr; nray; njhFjp fupkr; Nru;kq;fis ngaupLjy; 
 
v.fh 1: CH3-CH2 – CH2 -OH 
 
 gb 1: ,J %d;W fhu;gd; ,Uf;Fk; rq;fpypj;njhlu;. vdNt mbg;gilr; 
nrhy; Gug; MFk;.  
 
 gb 2: fhu;gd;fSf;F ,ilNa cs;s gpizg;Gfs; vy;yhk; xw;iw 
gpizg;Gfshf ,Ug;gjhy; ‘Nad;’ vd;w Kjd;ik gpd;Ndhl;il Nru;f;f 
Ntz;Lk;. 
 
 gb 3: fhu;gd; fq;fpypapy; -OH njhfjp ,Ug;gjhy; ,J xU My;f`hy;. 
vdNt – OH njhFjp mz;ikapy; mikAk; tpjkhf fhu;gd; mZtpypUe;J 
vz;zpLjiy njhlq;f Ntz;Lk;. (tpjp 3) 
 

   
 
 gb 4: OF njhFjpapd; ,l vz; 1. vdNt ,uz;lhk; epiy 
gpd;ndhl;lhf 1-My; Nru;f;f Ntz;Lk;. vdNt Nru;kj;jpd; ngau; 
 
 Gug; + Nad; + (1-My;) = Gug;Ngd; - 1 – My; 
 
v.fh 2: CH3 COOH 
 

gb 1: ,J ,uz;L fhu;gd; ,Uf;Fk; rq;fpyp njhlu;. vdNt mbg;gilr; 
nrhy; ‘vj;’ vd vLj;Jf;nfhs;sg;gLfpwJ. 

 
gb 2: fhu;gd;fSf;F ,ilNa cs;s gpizg;Gfs; vy;yhk; xw;iw 

gpizg;gha; ,Ug;gjhy; ‘Nad;’ vd;w gpd;ndhl;il Nru;f;f Ntz;Lk;. 
 
gb 3: fhu;gd; rq;fpypapd; - COOH njhFjp ,Ug;gjhy; ,J xU 

fhu;ghrpypf; mkpyk;. vdNt ,uz;lhk; ,J xU fhu;ghrpypf; mkpyk;. vdNt 
,uz;lhk; epiy gpd;ndhl;lhf Mapf; mkpyk; vd;w gpd;ndhl;ilr; Nru;f;f 
Ntz;Lk;. vdNt Nru;kj;jpd; ngau; 

 
vj; + Nad; + Mapf; mkpyk; = vj;jdhapf; mkpyk; 
 
ml;ltiz 11.6 y; gy;NtW fupkr; Nru;kq;fSf;Fupa IUPAC ngau; 

gl;bayplg;gLfpwJ. 
 
cd;idr; Nrhjpj;Jg; ghu; 
 
 fPo;fz;l Nru;kq;fSf;F IUPAC Kiwapy; ngaupid vOJf. 
 

m) 
3CH CHO 
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M) 

3 3 3CH CH COCH  
 
,) 

2 2 2 3ClCH CH CH CH− − −  

 
vj;jdhy; 

3CH 2CH OH   
 
 vj;jdhy; nghJthf My;f`hy; vd;W Fwpg;gplg;gLfpwJ. midj;J 
tpjkhd My;f`hy; ghdq;fspYk; rpy ,Uky; kUe;JfspYk; vj;jdhy; 
cs;sJ. mjDila %yf;$W tha;g;ghL  
 

    
 
vj;jdhy; jahupf;Fk; Kiw 
 
 njhopw;rhiyfspy; fUk;Gr; rhwpd; fopTg; ghfpypUe;J nehjpj;jy; 
Kiwapy; vj;jdhy; jahupf;fg;gLfpwJ. fopTg;ghF vd;gJ nrwpT kpFe;j 
fUk;Gr; ru;f;fiu fiurypypUe;J ru;f;fiuia gbfkhf;Fk; nghOJ kPjKs;s 
Mo;e;j epwKs;s $o; Nghd;w jputkhFk;. ,jpy; 30 % Rf;Nuh]; cs;sJ. 
,ij gbfkhf;fy; Kiwapy; gpupj;njLf;f ,ayhJ. fPo;f;fhZk; gbfs; 
%ykhf fopTg;ghF vj;jdhyhf khw;wg;gLfpwJ. 
 
1. foTg;ghfpis ePu;j;jy; 
 
 fopTg;ghfpYs;s ru;f;fiuapd; nrwpT ypUe;J 10 rjtPjkhf ePupdhy; 
ePu;f;fg;gLfpwJ. 
 
2. mk;Nkhdpak; cg;Gfs; Nru;j;jy; 
 
 nehepj;jypd; NghJ <];l;bw;f;Fj; Njitahd iel;u[d; fye;j 
cztpidf; fopTg;ghF nfhz;Ls;sJ iel;u[d; msT Fiwthf ,Ug;gpd;> 
mk;Nkhdpak; ry;Ngl; my;yJ mk;Nkhdpak; gh];Ngl; Nru;g;gjd; %yk; cu 
%l;lg;gLfpwJ. 
 
3. <];l;Nru;j;jy; 
 
 gb 2 ,y;fpilf;Fk; ngupa nehjpj;jy; njhl;bfspy; Nrfupf;fg;gLfpwJ. 
gpd;du; <];l; Nru;f;fg;gLfpwJ. fyit 303k ntg;gepiyapy; rpy ehl;fSf;F 
itf;fg;gLfpwJ. me;j ehl;fspy; <];l;bYs;s ,d;tu;Nl];> kw;Wk; irNk]; 
Mfpa nehjpfs; ru;f;fiuia vj;jdhyhf khw;Wfpd;wd. 

 
 nehjpj; ePu;kk; fOT ePu;kk;;  vd miof;fg;gLfpwJ. 
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4. fOT ePu;kj;ijf; fha;r;rp tbj;jy; 
 
 15 Kjy; 18 rjtPjk; My;f`hYk; kPjpg;gFjp ePuhfTk; cs;s nehjpj;j 
ePu;kkhdJ gpd;df; fha;r;rp tbj;jYf;F cl;gLj;jg;gLfpwJ. Kf;fpag; 
gpd;dg;gFjpahff; fpilj;j vj;jdhypd; ePu;f;fiury; 95.5% vj;jdhyiyAk; 
4.5% ePiuAk; ngw;Ws;sJ. ,J vuprhuak; vd; miof;fg;gLfpwJ. ,f;fyit 
Rkhu; 5 ypUe;J 6 kzp Neuk; Rl;l Rz;zhk;G Nru;j;J fha;r;rp tbf;fgl;L 12 
kzp Neuk; Rl;l Rz;zhk;G Nru;j;J fha;r;rp tbf;fg;gl;L 12 kzp Neuk; 
itf;fg;gLfpwJ. ,f;fyit kPz;Lk; fha;r;rp tbf;fg;gLk; NghJ J}a 
My;f`hy; (100%) fpilf;fpwJ. ,e;jj; J}a My;f`hy; jdp My;f`hy; 
vdg;gLfpwJ.  
 
,aw;gpay; gz;Gfs; 
 

❖  vj;jdhy; ,dpa kzKila epwkw;w> vup Rit nfhz;l xU ePu;kk;. 
,J vspjpy; Mtpahff; $baJ. 

❖  ,jd; nfhjpepiy 78˚c (351k). ,J> mjd; xj;j my;Nfd;fisf; 
fhl;bYk; mjpfk;. <j;Njdpd; nfhjpepiy 184 k 

❖  ,J ePUld; vy;yh tpfpjj;jpYk; KOtJkhff; fyf;fpwJ. 
 
Ntjpg; gz;Gfs; 
 
(i) ePu;ePf;fk; 

 
vj;jdhiy mjpf msT mlu; 

2 4H SO  cld; 443k f;F ntg;gg;gLj;Jk; 
NghJ %yf;$wpDs; ePu; ePf;fk; Vw;gl;L <j;jPidj; jUfpwJ. 
 

 
(ii) Nrhbaj;Jld; tpid 

 
vj;jdhy; Nrhbaj;Jld; tpidGupe;J Nrhbak; <j;jhf;i]ilAk;> 
i`l;u[d; thAitAk; jUfpwJ. 
 

 
 

(iii) Mf;]p[Ndw;wk; 
 

vj;jdhiyf; fhuq;fye;j 
4KMnO  my;yJ mkpyq;fye;J 

2 2 7K Cr O  
nfhz;L Mf;]p[Ndw;wk; nra;Ak; NghJ vj;jdhapf; mkpyk; 
cUthfpwJ. 
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,e;j tpidapd; NghJ MuQ;R epwKila 
2 2 7K Cr O  gr;irahf khWfpwJ. 

vdNt> ,J My;f`hy;fisf; fz;lwpAk; Nrhjidf;F gad;gLfpwJ. 
 
(iv) v];luhf;Fjy; 

 
My;f`hy; fhu;ghf;rpypf; mkpyj;Jld; tpid Gupe;J gor;rhw;wpd; 
kzKila Nru;kj;ijj; jUfpwJ. ,r;Nru;kk; v];lu; vd;W 
miof;fg;gLfpwJ. vj;jdhy;> vj;jdhapf; mkpyj;Jld; mlu; 

2 4H SO  
Kd;dpiyapy; vj;jpy; vj;jNdhNal; vd;w v];liuj; jUfpwJ. 
My;f`hy;> fhu;ghf;]pypf; mkpyj;Jld; tpidGupe;J cUthd Nrukk; 
v];lu; (gor;rhwpd; kzk; nfhz;lJ) vdg;gLfpwJ. ,e;j tpidia 
v];luhf;Fjy; vd miof;fpNwhk;. 
 

 
 
(v) i`l;u[d; ePf;fk; 

 
vj;jdhypd; Mtpia ntg;ggLj;jg;gl;l fhg;gu; tpidA+f;fpapd; 
Kd;dpiyapy; (573 k) nrYj;Jk; NghJ i`l;u[d; ePf;fkile;J 
mrpl;lhy;bi`ilj; jUfpwJ. 
 

 
(vi) vupjy; 

 
vj;jdhy; vspjpy; vupaf;$ba jputk;. Mf;rp[Dld; vupe;J fhu;gd; il 
Mf;irilAk; vupe;J fhu;gd; il Mf;irilAk; ePiuAk; jUfpwJ. 
 

 
gad;fs;: 
 
 vj;jdhy;> 
 

• kUj;Jtkidfspy; fhaq;fisj; Jilj;J vLf;Fk; Giuj; jLg;ghdhf 
gad;gLfpwJ. 

 
• thfdq;fspYs;s Fspu;tpg;ghdpy; jz;zPu; ciwtijj; jLg;gjpy; 

gad;gLfpwJ. 
 

• G+Q;irfs; kw;Wk; ghf;Bupah Nghd;w Ez;Zapupfis mopf;f iffisj; 
J}a;ikahf;Fk; fpUkp ehfpdpfspy; (hand sanitizer) gad;gLj;jg;gLfpwJ. 

 
• fhaq;fspy; fpUkp njhw;W Vw;glhky; ghJfhf;fpwJ. 
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• kUe;Jfs;> vz;nza;fs;> nfhOg;Gg; nghUs;fs;> thridg; nghUs;fs;> 
rhaq;fs; Nghd;wtw;iwf; fiuf;Fk; fiug;ghdhf gad;gLfpwJ. 

 
• nkj;jpy; My;f`hy; fye;j rhuhak; (95% vj;jdhy; kw;Wk; 5 % 

nkj;jdhy;)> ngl;Nuhy; kw;Wk; vj;jdhy; fye;J fyit (Mw;wy; 
My;f`hy;)> ,ay;Gj; jd;ik ,oe;j My;f`hy; (vj;jdhy; kw;Wk; 
gpupbd; fye;jit) ,it jahupg;gjpy; gad;gLfpwJ. 

 
• czTg; nghUl;fspd; Ritia $l;Ltjw;F gad;gLfpwJ. cjhuzkhf 

ntz;zpyhr; rhW (vennilla essence). ,J Xu; nghJthd czT 
RitA+l;b. ,it Xu; nghJthd czT RitA+l;b. ,it My;f`hy;> 
ePu; fye;J fiurypy; ntz;zpyh tpijfs; tpidf;Fl;gLj;jg;gl;L 
jahupf;fg;gLfpwJ. 
 

vj;jdhapf; mkpyk; (
3CH COOH ) 

 
 vj;jdhapf; mkpyk; my;yJ mrpl;bf; mkpyk; vd;gJ fhu;ghf;rpypf; mkpy 
njhFjpapy; Kf;fpaj;Jtkhd xd;W. ,jd; %yf;$W tha;g;ghL 

2 4 2C H O  ,jd; 
mikg;G tha;g;ghL 
 

   
 
vj;jdhapf; mkpyk; jahupj;jy; 
 
 vj;jdhiy fuq;fye;j nghl;lhrpak; ngu;khq;fNdl; my;yJ mkpyk; 
fye;j nghl;lhrpak; - il- FNuhNkl; fiuriy nfhz;L Mf;rp[Ndw;wk; 
milar; nra;J vj;jdhapf; mkpyj;ij jahupf;fyhk;. 
 

  
  
,aw;gpay; gz;Gfs; 
 

• vj;jdhapf; mkpyk; epwkw;w> tpUk;gjfhj kzKs;s xU ePu;kk; 
• ,J Gspg;G RitAilaJ 
• ,J ePUld; vy;yh tpjj;jpYk; fyf;fpwJ 
• ,jd; nfhjpepiy (391 k). ,jid xj;j My;f`hy;> My;bi`Lf;s> 

fPl;Nlhdpd; nfhjpepiyia tpl mjpfk;. 
• Fspu itf;Fk; NghJ J}a vj;jdhapf; mkpyk; gdpf;fl;b Nghd;w 

gbfq;fis cUthf;FfpwJ. vdNt (fpNsrpay;) J}a mrpl;bf; mkpyk; 
vd;W miof;fg;gLfpwJ. 
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Ntjpg; gz;Gfs;: 
 
1. cNyhfj;Jld; tpid : vj;jdhapf; mkpykhdJ Na, K, Zn Kjypa 
cNyhfq;fSld; tpidGupe;J i`l;u[d; thAit ntspapl;L Nrhbak; 
vj;jNdhNal;il jUfpwJ. 
 

 3 3 2 2

3 3 2

2 ( )

2 2

CH COOH Zn CH COO Zn H

CH COOH Na CH COONa H

+ → + 

+ → + 
 

 
2. Nrhbak; fhu;gNdl;LlDk;> Nrhbak; ig fhu;gNdl;LlDk; tpid : 
vj;jdhapf; mkpyk;> tPupak; Fiwe;j fhukhd Nrhbak; fhu;gNdl;LlDk;> 
Nrhbak; ig fhu;gNdl;LlDk; tpid Gupe;J Eiuj;J nghq;Fjy; %yk; fhu;gd; 
il Mf;irL thAit ntspNaw;WfpwJ. 
 
 3 2 3 3 2 22 2CH COOH Na CO CH COONa CO H O+ → +   

 3 3 3 2 2CH COOH NaHCO CH COONa CO H O+ → +   
 
3. fhuj;Jld; tpid : vj;jdhapf; mkpyk;> Nrhbak; i`l;uhf;irLld; 
tpidGupe;J Nrhbak; vj;jNdhNal;ilAk;> ePiuAk; jUfpwJ. 
 
 

3 3CH COOH NaOH CH COONa+ → +  
2H O 

4. fhu;ghf;]py; ePf;fk; (
2CO  ePf;fk;) : vj;jdhapf; mkpyj;jpd; Nrhbak; cg;igr; 

Nrhlh Rz;zhk;Gld; (3 gFjp NaOH kw;Wk; 1 gFjp CaO jplf;fyit) 
Nru;j;Jr; #LgLj;Jk; NghJ kPj;Njd; thA cUthfpwJ. 
 

  
 
gad;fs; 
 
 ePu;j;j mrpl;bf; mkpykhdJ czT Nru;f;ifahftk;> RitA+l;bahfTk; 
kw;Wk; czT gjg;gLj;jpahfTk; gad;gLfpwJ. 
 

• nefpop jahupg;gpy; gad;gLfpwJ. 
• rhaq;fs;> epwq;fs; kw;Wk; tz;zg; G+r;Rf;s jahupf;fg; gad;gLfpwJ.  
• Jzpfspy; mr;rg; gjpf;f gad;gLfpwJ 
• Ma;tf fuzpahf gad;gLfpwJ 
• ,ug;gu; ghiyf; nfl;bg;gLj;j gad;gLfpwJ. 
• thridg; nghUl;fs; kw;Wk; kUe;Jfs; jahupf;fg; gad;gLfpwJ 

 
md;whl tho;tpy; fupkr; Nru;kq;fs;: 
  
 
 
 kdpj tho;itAk; fupkr; Nru;kq;fisAk; gpupf;f ,ayhJ. gpwg;G Kjy; 
,wg;G tiu cs;s midj;J epiyfspYk; fupkr; Nru;kq;fs; kdpjDf;F 
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gad;gLfpd;wd. gy tifahd fupkr; Nru;kq;fisAk;> md;whl tho;tpy; 
mtw;wpd; gad;ghl;ilAk; ehk; fhz;Nghk;. 
 
i`l;Nuh fhu;gd;fspd; gad;fs;: 
 

• vupnghUs; - cjhuzkhf LPG> ngl;Nuhy;> kz;nzz;nza; 

• gy Kf;fpakhd nraw;if nghUl;fspd; %yg;nghUl;fs; 
• gy gbahf;fy; nghUl;fs;. cjhuzkhd lau;> nefpop Gl;bfs; 

 
My;f`hy;fspd; gad;fs; 
 

• fiug;ghd; kw;Wk; Giuj;jLg;ghd;  
• gy Kf;fpakhd nraw;if nghUl;fspd; %yg;nghUl;fs; 

 
My;bi`Lfspd; gad;fs; 
 

• ghu;khy;bi`L 
• gy Kf;fpakhd nraw;if nghUl;fspd; %yg;nghUl;fs; 

 
fPl;Nlhd;fspd; gad;fs; 
 

• fiug;ghd;  
• fiw ePf;fp 

 
<ju;fspd; gad;fs; 
 

• kaf;f%l;b 
• typ epthuzp 

 
v];lu;fspd; gad;fs; 
 

• vy;yh rikay; vz;nza;fspYk; ypg;gpLfspYk; v];lu; cs;sJ. 
 
Nrhg;G kw;Wk; blu;n[z;l; 
 
 mOf;Ffis ePf;fTk; Rj;jg;gLj;Jtjw;Fk; Nrhg;G kw;Wk; blu;n[z;l;fs; 
gad;gLfpd;wd. J}a ePiu kl;Lk; gad;gLj;jp Jzpfs; kw;Wk; cly;fspYs;s 
mOf;F kw;Wk; vz;nza; nghUl;fis mfw;w KbahJ. Nrhg;G kw;Wk; 
blu;n[z;l;fspy; ,Uf;Fk; gug;G ,Otpir Fiwg;gpfs;> ePu; %yf;$Wfis 
Rw;wp epd;W> gug;G ,Otpiria Fiwf;fpd;wd. Nrhg;G kw;Wk; blu;n[z;l;fs; 
ntt;NtW Ntjpapay; ,ay;Gfis nfhz;lJ. Nrhg;G vd;gJ xd;W my;yJ 
mjw;F Nkw;gl;l nfhOg;G mkpyq;fspd; cg;G. ,J mOf;F ePf;f gad;gLk; 
xU nghUshFk;. blu;n[z;l;fSk; mOf;F ePf;f gad;gLk; xU nghUshFk;. 
blu;n[z;l;fSk; mOf;F ePf;f gad;gLk; xU Ntjpr; Nru;kk;; my;yJ Ntjp 
Nru;kq;fspd; njhFg;G MFk;. rpy Fwpg;gpl;l #opepiyfspy; ,uz;L 
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Rj;jg;gLj;Jk; nray;fis nra;fpwJ. ,jid ,e;j ghlj;jpy; tpupthff; 
fw;Wf;nfhs;Nthk;. 
 
Nrhg;G 
 
 ePsr;rq;fpyp mikg;ig cila fhu;ghf;rpypf; mkpyq;fspd; (nfhOg;G 
mkpyq;fs;) Nrhbak; my;yJ nghl;lhrpak; cg;GfNs Nrhg;Gf;fs; MFk;. 
Nrhg;G jahupg;gjw;F ,uz;L %yf;$Wfs; Njitg;gLfpwJ. 1. nfhOg;G 2. 
fhuk;. ngUk;ghYk; Nrhg;G jahupf;f Nrhbak; iql;uhf;irL vd;w fhuj;ij 
gad;gLj;Jfpwhu;fs;. nghl;lhrpak; i`l;uhf;irilAk; $l gad;gLj;jyhk;. 
nghl;lhrpaj;ij mbg;gilahf itj;J cUthf;Fk; Nrhg;ghdJ Nrhbaj;ij 
mbg;gilahf itj;J cUthf;Fk;. ,jd; mbg;gilay; Nrhg;ig ,U 
tiffshf gpupf;fyhk;. 
 
m. fbd Nrhg;G 
 
 vz;nza; my;yJ nfhOg;gpid vup NrhlhTld; (Nrhbak; 
i`l;uhf;irL) Nrhg;ghf;fy; tpidf;F cl;gLj;Jk; NghJ fbd Nrhg;G 
fpilf;fpwJ. nghJthf ryit nra;tjw;F ,e;j tif Nrhg;Gfs; 
gad;gLj;jg;gLfpd;wd. 
 
M. nkd; Nrhg;G 
 
 vz;nza; my;yJ nfhOg;gpid nghl;lhrpak; cg;gpid gad;gLj;jp 
Nrhg;ghf;fy; tpid cl;gLj;Jk; NghJ nkd; Nrhg;G fpilf;fpwJ. clypid 
Rj;jg;gLj;Jtjw;f ,e;j tif Nrhg;gpid gad;gLj;jyhk;. 
 
Nrhg;G jahupf;Fk; Kiw 
 
FLit Kiw  
 
 ,J nfhQ;rk; goikahd Kiw. MdhYk; Nrhg;G jahupf;Fk; rpWj; 
njhopy; epWtdq;fspy; ,e;j KiwNa ,d;Wk; gad;gLj;jg;gLfpwJ. ,uz;L 
gbepiyfis gpd;gw;wp ,k;Kiwapy; Nrhg;G jahupf;fg;gLfpwJ 
 
(i) Nrhg;ghf;fy; tpid 

 
Nrhg;G jahupf;f gad;gLk; vz;nzia xU ,Uk;Gf; FLitapy; vLj;J 
10% f;Fk; rw;W mjpfkhd fhuf; fiuriy Nru;f;f Ntz;Lk;. ,e;j 
fyitapd; kPJ ePuhtpia nrYj;jp nfhjpf;f itf;f Ntz;Lk;. rpy kzp 
Neuq;fSf;Fg; gpd; vz;nza; ePuhw; gFf;fg;gLfpwJ. ,k;Kiwf;F 
Nrhg;ghf;fy; tpid vd;W ngau;. 

 
(ii) cg;gpLjy; 

 
nfhjpj;J nfhz;L ,Uf;Fk; fyitapy; rhjhuz cg;G Nru;f;g;gLfpwJ. 
,g;nghOJ njhl;bapd; mbapy; Nrhg;G tPo;gbthFk;. gy kzp 
Neuq;fSf;F gpd; Nrhg;ghdJ jputj;jpd; Nkw;gug;gpy; nfl;bahd 
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nghUshf kpje;j tUk; ,jid gpupj;njLj;J Fwpu;tpf;Fk; NghJ 
Njitahd Nrhg;G fpilf;fpwJ. 

 
Nrhg;G kPJ fbd ePupd; tpisT 
 
 fbd ePupy; ,Uf;Fk; fhy;rpak; kw;Wk; nkf;dPrpak; madpfs; ( 2Ca +kw;Wk; 

2Mg + ) Nrhg;gpd; Rj;jk; nra;Ak; nraiy fl;Lg;gLj;JfpwJ. fbd ePu; Nrhg;NghL 
NrUk;NghJ ];fk; (cNyhf madpfspd; tPo;gbT) vd;w nky;ypa glyk; 
cUthfpwJ. ,J clypYk;> JzpapYk; vspjpy; ePf;f Kbahj xUtif 
gbtpid cUthf;FfpwJ. fhyg;Nghf;fpy; ,e;j gbT Jzpapd; juj;ij 
Fiwg;gNjhL rpwpJ fhyj;jpy; JzpahdJ fpope;J NghfTk; nra;fpwJ. ,jid 
jtpu;f;f fbd ePuhy; ghjpf;fg;glhj Ntjpg; nghUl;fis gad;gLj;jp 
blu;n[z;l;fs; jahupf;fg;gLfpwJ. 
 
blu;n[z;l;fs; 
 
 blu;n[z;l;fis jahupg;gjd; %ykhf ryit Jiwapy; gy;NtW 
khw;wq;fs; Vw;gl;lJ. ,tw;iw fbd ePu; kw;Wk; mkpyk; fye;j ePupy; $l 
gad;gLj;jyhk;. Nrhg;gpypUf;Fk; fhu;ghrpypf; mkpy cg;gpidg; Nghy 
blu;n[z;l;fs; vd;git ry;Nghdpf; mkpyk; my;yJ my;ify; i`l;u[d; 
ry;Ngl;bd; cg;Gfs; Mfk;.  ,jdhy; blu;n[z;l;fs; fbd ePupy; ,Uf;Fk; 

2Ca +kw;Wk; 2Mg + MfpaitfSld; Nru;e;J tPo;gbthf;fiy cUthf;Ftjpy;iy. 
vdNt ryit nra;tjw;F Nrhg;ig tpl blu;n[z;l;fNs rpwe;jJ. 
 
blu;n[z;l;fis jahupf;Fk; Kiw 
 
 ngl;Nuhypaj;jpypUe;J fpilf;Fk; i`l;Nuh fhu;gNdhL ry;gpA+upf; 
mkpyj;ij Nru;;j;J blu;n[z;l;fs; jahupf;fg;gLfpwJ. ,e;j tpidfs; %yk; 
fpilf;Fk; %yf;$Wfs;> Nrhg;gpYs;s nfhOg;G mkpy %yf;$Wfis xj;J 
,Uf;fpwJ. ,e;j fyitAld; xU fhuj;jpid Nru;f;Fk; NghJ gug;G ,Otpir 
Fiwg;gp %yf;$Wfis cUthf;FfpwJ. ,it fbd ePupy; cs;s jhJ 
cg;GfSld; tpid Gupahjjhy; fbd ePNuhL Nru;e;J tPo;gbit 
cUthf;Ftjpy;iy. 
 
 jw;NghJ cs;s blu;n[z;l;fspy; gug;G ,Otpir Fiwg;G 
%yf;$WfNshL NkYk; gy nghUl;fs; Nru;f;fg;gLfpd;wd. mitfspy; rpy 
fPNo nfhLf;fg;gl;Ls;sd. 
 

• Nrhbak; rpypf;Nfl;: ryit ,ae;jpuq;fspy; mupg;G Vw;glhky; ghJfhf;f 
,J Nru;f;fg;gLfpwJ. 

• /g;@nunrdl; ntz;ik Vw;wpfs;: Jzpfs; gspr;rpLtjw;F ,J 
Nru;f;fg;gLfpwJ. 

• Nrhbak; ngu;NghNul;: ryitapd; NghJ rpy tif fisfis ePf;f 
gad;gLfpwJ. 

• Nrhbak; ry;Ngl;: blu;n[z;l; Jfs; nfl;b Mfhky; jLf;f> ,J 
gad;gLfpwJ. 



 

55 | P a g e APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187 
 

• nehjpfs;: ,uj;jk; kw;Wk; fha;fwp rhW Nghd;w fiwfis ePf;f ,J 
Nru;f;fg;gLfpwJ. 

• ryit nra;j gpd; Jzpfspy; eWkzk; ngWtjw;fhf rpy Ntjpg; 
nghUl;fs; Nru;f;fg;gLfpd;wd. 

 
Nrhg;gpd; J}a;ikahf;fy; tpid 
 
 xU Nrhg;G %yf;%W NtWgl;l ,U Ntjpg; gFjpfis ngw;Ws;sd. 
,g;gFjpfs; ePUld; NtWgl;l Kiwapy; tpidGupfpwJ. xU Kid rpwpa jiy 
Nghd;w fhu;ghf;rpNyl; njhFjp nfhz;l KidTs;s gFjpiaAk;> kWKid 
ngupa thy; Nghd;w ePskhd i`l;Nuh fhu;gd; rq;fpyp njhiuAila 
Kidtw;w gFjpiaAk; ngw;Ws;sJ. 
 

     
    Nrhg;G nray;gLk; tpjk; 
 
 KidTs;s gFjp ePu; tpUk;Gk; gFjpahf nray;gl;L ePUld; xl;bf; 
nfhs;fpwJ. Kidtw;w gFjp ePiu ntWf;Fk; gFjpahf nray;gl;L 
Milfspy; cs;s mOf;F kw;Wk; vz;nza; Mfpatw;Wld; xl;bf; 
nfhs;fpwJ. ePiu ntWf;Fk; gFjp khrpid jd;Ds; mlf;fp nfhs;fpwJ. ePiu 
tpUk;Gk; gFjp nkhj;j %yf;$iwAk; ePupy; fiua nra;fpwJ. Nrhg; my;yJ 
blu;n[z;il ePupy; fiuf;Fk; nghOJ Nrhg;G %yf;$Wfs; xd;whf ,ize;j 
nfhj;Jfshf (Micelles) kPnry;]; cUthfpwJ. ,e;j nfhj;Jfspy; 
i`l;Nuhfhu;gd; rq;fpyp gFjpahd> mOf;F kw;Wk; vz;nza; gfjpNahL 
xl;bf;nfhs;fpwJ. ,t;thwhf Nrhg;gpd; Kidtw;w gFjp mOf;ifr; Rw;wpf; 
nfhs;fpwJ. Nrhg;gpd; fhu;ghf;]pNyl; gFjp> nfhj;Jfis ePupy; fiuar; 
nra;fpwJ. ,t;thwhf mOf;F Nrhg;gpdhy; ePf;fg;gLfpwJ. 
 
blu;n[z;l;fspd; gad;fs; 
 
 Nrhg;ig tpl blu;n[z;l;fis gad;gLj;JtJ mjpf ed;ikfis 
jUfpwJ. Vndd;why;>  
 

• blu;n[z;l;il fbd ePu; nkd;ikahd ePu; ,uz;bYk; gad;gLj;jyhk;. 
fbd ePupy; Nrhg;ig tpl blu;n[z;l;fs; rpwg;ghf nray; GupAk;. 
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• cg;G ePu; kw;Wk; mkpyk; fye;j ePu; Mfpatw;wpy; $l blu;n[z;l;il 
gad;gLj;jyhk;.  

• ryit nra;Ak; fhydpNyh> JzpfspNyh> ve;j tpjkhd fiwfisAk;> 
mupg;GfisAk; blu;n[zl; Vw;gLj;jhJ.  

• Fspu;e;j ePupy; vspjhf fiuak;. NkYk; fbd ePupYk; vspjhf myryhk;. 
• Nrhg;ig nfhz;L ryit nra;a Kbahj fk;gsp Nghd;w MilfisAk; 

blu;nr[z;l; nfhz;L ryit nra;ayhk;. 
• ePz;l i`l;Nuh fhu;gd; rq;fpypj; njhliu nfhz;Ls;s blu;n[zl;fs; 

vspjpy; capupa rpijtpw;F cl;gLk;. 
• thfdq;fspy; gad;gLj;jg;gLk; vz;nza; girapdhy;; (fpup];) 

cUthf;fg;gLk; fiwia $l vspjhf blu;n[z;l;il gad;gLj;jp ePf;fp 
tplyhk;. 

• nraw;ifahf jahupf;fg;gLk; Jzpfif ghJfhf;fTk;> ntz;ik 
jd;ikAld; gpufhrpf;fTk; blu;n[z;l;fs; gad;gLj;jgLfpd;wd. 

 
caupa rpijT kw;Wk; capupa rpijtw;W blu;b[z;l;fs; 
 
m. capupa rpijT blu;n[z;l;fs; 
 
 ,it Neuhd i`l;Nuh fhu;gd; rq;fpyp njhliu ngw;wit. ,tw;iw 
Ez;Zapupfshy; vspjpy; rpijf;f ,aYk;. 
 
M. capupa rpijtw;w blu;n[z;l;fs;  
 
 ,it kpFe;j fpisfis cila i`l;Nuhfhu;gd; rq;fpyp njhlu;. 
,tw;iw Ez;Zapupfshy; vspjha; rpijf;f ,ayhJ. 
 
blu;n[z;l;fspd; jPikfs; 
 

• rpy blu;n[zl;fspd; i`l;Nuh fhu;gd; fpis fq;fpyp njhliu 
ngw;wpUf;Fk;. jz;zPupy; ,Uf;Fk; Ez;Zapupfshy; ,tw;iw kf;f nra;a 
,ayhJ. ,jdhy; ePu; khrile;J tpLk;. 

• Nrhg;Gfis xg;gpLifapy; blu;n[z;l;fspd; tpiy mjpfk;. 
 

‘TFM” vd;w FwpaPl;il Nrhg;G ciwfspy; ghu;j;Js;sPu;fsh 
 

 
TFM vd;why; nkhj;j nfhOg;G nghUl;fs; (Total Fatty 
Matter). ,J Nrhg;gpd; juj;ij Fwpf;f $ba Kf;fpa 
mk;rkhFk;. cau;e;j TFM ngw;Ws;s Nrhg;Gfs; rpwe;j Fspay; 
Nrhg;ghf gad;gLfpwJ. 
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Nrhg;G kw;Wk; blu;n[zl; NtWghL 
 

Nrhg;G  blu;n[z;l; 
,J ePz;l rq;fpyp 
mikg;ig ngw;w fhu;ghrpypf; 
mkpyq;fspd; Nrhba 
cg;Gfs; 

,J ry;Nghdpf; mkpyj;jpd; 
Nrhbak; cg;Gfs;  

Nrhg;gpd; madp COO Na− +  blu;n[z;bd; madpg;gFjp 

3SO Na+−  
tpyq;FfsplkpUe;J 
fpilf;Fk; nfhOg;G kw;Wk; 
jhtuq;fsplkpUe;J 
fpilf;fk; vz;nza; Mfpa 
tw;wpypUe;J Nrhg;G 
jahupf;fg;gLfpwJ. 

ngl;Nuhypaj;jpypUe;J 
fpilf;Fk; i`l;Nuh-
fhu;gdpypUe;J ,it 
jahupf;fg;gLfpwJ. 

 

fbd ePupy; gad;gLj;j 
KbahJ. 

fbd ePupYk; rpwg;ghf ryit 
nra;ayhk; 

fbd ePUld; NrUk; NghJ 
(];fk;) gbTfis 
cUthf;fk;. 

fbd ePUld; NrUk;NghJ 
(];fk;) gbTfis 
cUthf;fhJ. 

Fiwthd mstpy; 
eiufis cUthf;Fk;.  

mjpfstpy; Eiufis 
cUthf;Fk; 

capupa rpijT milAk; 
jd;ik ngw;wJ 

capupa rpijT milAk; 
jd;ik mw;wJ. 
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Fertilizer, pesticides and insecticides  
4. cuq;fs; 

 
1. iel;u[d; cuq;fs;:  

,t;tifahdcuq;fs; kz;zpw;Fiel;u[d; jdpkj;ijmspf;fpd;wd.  
(v.fh): mk;Nkhdpak; ry;Ngl; - (NH4)2 SO4, 
fhy;rpak; mk;Nkdpak; iel;Nul; - CAN, 
fhufhy;rpak; mk;Nkhdpak; iel;Nul; - Ca(NO3)2CaO,  
fhy;rpak; radikLCaCN, A+hpah(NHR)2 

 
2. gh];gu]; cuq;fs;:  

,t;tifahdcuq;fs; kz;zpw;Fgh];gu]; rj;ijmspf;fpd;wd.  
(v.fh) fhy;rpak; #g;gh; gh];Ngl;>Kk;igbhpg;gpy; gh];Ngl;>gh];Ngl; 
frL>mk;Nkhdpahf;fg;gl;lgh];Ngl;>iel;Nuhgh];Ngl;. 
 

3. nghl;lh~; cuq;fs;  
,it kz;zpw;Fnghl;lhrparj;ijmspf;fpd;wd.  
(v.fh) nghl;lhrpak; FNshiuL>nghl;lhrpak; ry;Ngl;>nghl;lhrpak; iel;Nul;. 
 

4. NPcuq;fs;  
,tw;wpy; iel;u[d;>gh];gu]; rj;Jf;fs; ,ize;Jfhzg;gLfpd;wd.  
(v.fh): ili`l;u[d; mk;Nkhdpahf;fg;gl;lgh];Ngl; NH4H2PO4, fhy;rpak; 
#g;gh; gh];Ngl; Ca(H2PO4)2.2Ca(NO3)2 
 

5. NPKmy;yJfyg;Gcuq;fs;:  
,it %d;WKjd;ikCl;lr;rj;Jf;fisAk; kz;zpw;Fmspg;git. 
chpatpfpjj;jpy; cuq;fisfye;Jfyg;Gcuq;fs; ngwg;gLfpd;wd.  
 

Kf;fpacuq;fs;  
iel;u[d; cuq;fs;  
 
1. mk;Nkhdpak; ry;Ngl; my;yJrpe;jphpcuq;fs; (NH4)2 SO4. 

gPfhhpYs;srpe;jphpnjhopw;rhiyapy; mjpfstpy; jahhpf;fg;gLfpwJ. ,jdhy; 
,J rpe;jphpcuk; vdg;gLfpwJ. ,jpYs;s24 – 25%mk;Nkhdpahiel;Nul;lhf;Fk; 
ghf;Bhpah %yk; iel;Nul;lhfkhw;wg;gLfpwJ.  
 

2. fhy;rpak; mk;Nkhdpak; iel;Nul; (CAN)my;yJehq;fy; cuq;fs; - 
Ca(NO3)2 NH4.NO3. 
 
jahhpf;Fk; Kiw: 
1. mNkhdpahjahhpg;G : N`gh;Kiw 
2. iel;hpf; mkpyk; jahhpj;jy;: M];thy;l; Kiwapy; 
jahhpj;jy;>mk;Nkhdpahfhw;Wld; 1 : 10 vd;wfdmstpy; 
fyf;fg;gl;L>iel;hpf; Mf;irLngwg;gLfpwJ.  
 4NH3 + 5O2 → 4NO + 6H2O 
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3. NH4NO3jahhpj;jy;  

NH3 + NHO3 → NH4NO3  
 

4. CAN jahhpj;jy;:  
mlh; NH4NO3fiurYld; CaCO3Nrh;f;fg;gl;Lfhy;rpak; iel;Nul; 
ngwg;gLfpwJ.  
CaCO3 2HNO3 → Ca(NO3)2 + H2O + CO2 
Ca(NO3)2 + NH4NO3 → Ca(NO3)2.NH4NO3 
 

5. CANmjpfmsTePh; Vw;Fk; jd;ikcilaJ. 
,jidtspkz;ly<ug;gjj;jpypUe;Jfhf;fNrhbak; rpypf;Nfl; Nrh;j;J 
J}shf;fg;gLfpwJ.  
 
,J gQ;rhgpYs;skh;fpy; kw;Wk; &h;NfyhgFjpapypUe;Jjahhpf;fg;gLfpwJ. 
CANy; 20%iel;u[d; cs;sJ. ,jidjhtuq;fs; NehpilahfvLj;Jf; 
nfhs;fpd;wd.  
 

3. fhufhy;rpak; iel;Nul; - Ca(NO3)2. CaO 
jahhpf;Fk; Kiw 
 
i.fhy;rpak; iel;Nul; jahhpj;jy;  
 fhy;rpak; fhh;gNdl;>iel;hpf; mkpyj;Jld; tpidGhpe;J(CaNO3)2. 4H2O 
 gbfk; ngwg;gLfpwJ.  
  CaCO3 + 2HNO3 → Ca(NO3)2 + CO2 + H2O 
 
ii. Ca(NO3)2CaOjahhpj;jy;: 
 Ca(NO3)2, fhy;rpak; Mf;irLld; tpidGhpe;Jfhufhy;rpak; iel;Nul; 
 cUthfpwJ.  
Ca(NO3)2 + CaO → Ca(No3)2CaO  
 
,J ePh; tpUk;Gk; kw;Wk; ePhpy; fiuAk;>fhuj;jd;ikcilaJkw;Wk; 
jhtuq;fshy; NeubahfcwpQ;rg;gLk; jd;ikcilaJ.  
 
4. fhy;rpak; radikL (CaCN2)  
 radikbypUe;Jngwg;gLfpwJ. fhy;rpak; fhh;gNdl;>fhpAld; 
Nrh;j;Jntg;gg;gLj;jCaC2fpilf;fpwJ. ,jidtspkz;lyiel;u[Dld; 
ntg;gg;gLj;jCaCN2fpilf;fpwJ.  
  CaCO3

⎯⎯→CaO + CO2 
  CaO + 3 C 

2500 C




⎯⎯⎯→  CaC2 + CO  

 
 CaC2 + N2 → CaCN2 + C+  
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,JePhpy; fiuAk; jd;ikcilaJ. ,jd; %yk; cUthFk; 
mNkhdpahiel;hpigapq; ghf;Bhpah %yk; iel;Nul;lhfkhw;wg;gLfpwJ.  
 
5. A+hpah (fhh;gikL–NH2 CONH2)  
 ,J xUrpwe;jiel;u[d; cuk;. mNkhdpahkw;Wk; fhh;gd; il
 Mf;irL %yk; ngwg;gLfpwJ.  
  CO2 + 2NH3 → NH2 COONH4 
      mNkhdpak; fhh;gNkl;  
NH2 COONH4 → NH2 CONH2 + H2O 
   A+hpah 
 

A+hpahtpy; 47%iel;u[d; cs;sJ. ,jpy; mjpfsTiel;u[d; rj;Jcs;sJ. 
,jd; jahhpg;GtpiyFiwT. midj;Jtifahdkz; kw;Wk; 
gaph;fSf;FVw;wcuk;.  
 

gh];gu]; cuq;fs;:  
1. fhu (#g;gh; gh];Ngl; - CaCH2PO4)2 + 2 CaSO4. 2H2O  

fhy;rpak; ili`l;u[d; gh];Ngl; kw;Wk; [pg;rk; Nrh;j;Jjahhpf;fg;gLfpwJ. 
,jpy; 16 – 20% P2O5 cs;sJ.  
Ca3(PO4)2 + 2H2SO4 + 4H2O → Ca(H3PO4)2 + 2(CaSO4.2H2O) + ntg;gk; 
 

2. ,ul;ilkw;Wk; Kk;ik #g;gh; gh];Ngl;  
gh];Ngl; ghiwia>gh];ghhpf; mkpyj;Jld; tpidg;gLj;jpKk;ikgh];Ngl; 
jahhpf;fg;gLfpwJ.  
 Ca3(PO4)2 + 4H3PO4 → 3(CaH4(PO4)2 
 

3. gh];ghbf; frL 
v/F jahhpj;jypd; NghJfpilf;Fk; cld;nghUs; gh];ghbf; frlhFk;. ,J 
l;ilfhy;rpak; gh];Ngl;bd; ,ul;ilcg;Gkw;Wk; fhy;rpak; rpypf;Nfl;bd; 
fyit.  
 

4. mk;Nkhdpahthf;fg;gl;lgh];Ngl;: 
fhy;rpak; gh];Ngl;>ry;gphpf; mkpyk; kw;Wk; mk;Nkhdpak; ry;Ngl;Lld; 
tpidg;gLj;jp ,e;jcuk; ngwg;gLfpwJ. ,jpy; 12%iel;u[d; kw;Wk; 50 – 
55% P2O5cs;sJ.  
 Ca3(PO4)2 + (NH4)2 SO4 + 2H2SO4 2NH4H2PO4 + 3CaSO4 
 

nghl;lhrpacuq;fs;  
1. nghl;lhrpak; FNshiuL 

,J ,aw;ifapy; iryitd; (Syl vine) kw;Wk; fhh;Ndhiyl; 
(KCl.MgCl.6H2O) vd;wtbtpy; cs;sJ. fhh;Ndhiyl;ilchpaClfj;jpy; 
fiuj;J>fiuahjkhRf;fs; ePf;fg;gLfpwJ.  
 

2. nghl;lhrpak; ry;Ngl; (K2SO4) 
,J ,aw;ifapy; fpilf;ff; $bafdpkkhd ];rhr;idl; (Schonite) %yk; 
ngwg;gLfpwJ.  
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 K2SO4.MgSO4.6H2O + 2KCl 2K2SO4 + MgCl2 + 6H2O 
   
1. nghl;lhrpak; iel;Nul; my;yJ ,e;jpad; rhy;l;gPl;lh; (KNO2) 

Nrhbak; i`l;Nul;>nghl;lhrpak; FNshiuLld; tpidGhpe;Jrhy;l;gPl;lh; 
ngwg;gLfpwJ.  
 NaNO2 + KCl KNO2 + NaCl  

 
cuq;fspd; jPikfs;:  
 
1. Ez; Cl;lr;rj;Jf;fs; FiwghLk; rkepiy ,d;ikAk; iel;u[d;> gh];gu];> 

nghl;lhrpak; Nghd;wit Kjd;ikCl;lr;rj;Jf;fshFk;. fhy;rpak;> 
nkf;dPrpak;> (Kjy;epiy) ry;gh; ,uz;lhk; epiy Cl;lr;rj;Jf;fshFk;. 
,j;jifa Cl;lr;rj;Jf;fspd; mjpfhpg;ghy; [pq;f;> fhg;gh;>N ghuhd; Nghd;w 
Ez; Cl;lr;rj;Jf;fs; jhtuq;fSf;Ff; fpilg;gjpy;iy.  
 

2. Cl;lr;rj;Jf;fspd; er;Rj;jd;ik 
mjpfstpyhdcuq;fs; er;Rj;jd;ikiantspapLtNjhLjhtuq;fspd; 
rPuhdtsh;r;rpiaghjpf;fpwJ.  
 

3. kz;tsk; ghjpg;G: 
Kiwaw;wcuq;fspd; gad;gl;lhy; kz;tsk; mjpfstpy; ghjpg;gilAk;.  
 

4. ePhpd; juk; ghjpg;G 
kz;zpy; ,lg;gLk; cuq;fs;>epyj;jbePhpidghjpf;Fk;. cjhuzkhfiel;u[d; 
cuq;fs; kz;zpy; ,lg;gLk; NghJ>iel;Nul;lhfepyj;jbePhpidmilAk;. 
,jd; nrwpT25 MS/msTf;FmjpfkhFk; NghJePyFoe;ijrpd;l;Nuhk; 
my;yJnkj;jhvNkhFN]hgpdpkpah Neha; Vw;gLk;.  
 

5. #w;Wr;#oy; ghjpg;gpw;FfhuzkhfpwJ 
$Ljyhdcuq;fs; Rw;Wr;#oiyghjpf;fpwJ. ,jdhy; 
ePh;kz;lyk;>tspkz;lyk; ghjpg;gilAk;  
 

6. cuq;fspd; gad;gl;lhy; tpisr;rypy; ghjpg;G 
$Ljyhdiel;u[d; cuk;>gh];Ngl; FiwT ,iyfspy; Vw;gLj;Jk;. 
$Ljyhdiel;Nul; cuq;fs; fhy;eilfisghjpf;Fk;. Nrhbak; iel;Nul; 
cuk; mjpfstpy; gd;gLj;Jk; NghJ ,sk; ,iyfs; ghjpg;gilAk;.  
 

7. A+l;Nuhg;gpNfrd; 
mjpfstpyhd iel;u[d; kw;Wk; gh];gu]; cuq;fs; ePh;epiyfis 
khRgLj;Jk;. tpisepiyq;fspy; gad;gLk; mjpfstpyhdcuq;fs; 
kiokw;Wk; gpwfhuzpfshy; VhpNghd;wePh;epiyfismilAk;. ,jdhy; Fsk;> 
Fl;ilfspy; iel;u[d; rj;Jmjpfhpf;Fk;. ,e;j A+l;Nuhg;gpNf~d; tpisthy; 
My;fhf;fs; kyUk;. ,J ePh; epiyapd; Mf;rp[d; msit Fiwj;JtpLk;.  
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5. g+r;rpf;nfhy;ypfs; 
 
G+r;rpnfhy;ypfs; vd;gitve;jxUNtjpg;nghUs; 
G+r;rpfisfl;Lg;gLj;jp>mopj;J>mjw;Fvjpuhfnray;gLk; jd;ikcilait.  
 
gy;NtWG+r;rpnfhy;ypfspd; tiffs; 
 

t.vz; G+r;rpf;nfhy;yptif gzpfs;  
1. jPq;Faph;f;nfhy;yp jPq;Faphpfisnfhy;Ygit 
2. fisf;nfhy;yp fisfismopg;git 
3. G+r;irf;nfhy;yp G+Q;irfismopg;git 
4. vypf;nfhy;yp vypfismopg;git 
5. ghf;Bhpahf;nfhy;yp ghf;Bhpahitmopg;git 
6. My;fhf;nfhy;yp My;fhf;fismopg;git 
7. nky;Ylypnfhy;yp nky;Ylypfismopg;git 
8. gwitnfhy;yp gwitmopg;git 
9. kPd; nfhy;ypfs; kPd;fismopg;git 
10. Kl;ilnfhy;ypfs;  Kl;ilfismopg;git 

 
 
jPq;Faph;f;nfhy;yp 
tpisgaph;>tpyq;fpdq;fs; kw;Wk; kdpjh;fSf;FjPq;ifVw;gLj;Jk; 
G+r;rpapdq;fisnrhy;Yk; Ntjpg;nghUl;fs;.  
 

1. mh;rdpf; Nrh;kq;fs; 
1. Mh;rdpf; Mf;irLfs;>Mh;fdpf; l;iuMf;irLMh;rdpf; 

ngd;lhf;irLAS2O5. 
 

2. fhy;rpak; Mh;rpNdl;Lfs; [Ca3(ASO4)2]3 Ca(OH)2 
 

3. fhhPaMh;rpNdl;Lfs; PbHASO4 
 

4. nkf;dPrpak; Mh;rpNdl;Lfs;  
NkhNdhnkf;dPrpak; Mh;j;NjhMh;rpNdl; MgH4(ASO4)2, ilnkf;dPrpak; 
Mh;j;NjhMh;rpNdl; MgHASO4kw;Wk; l;iunkf;dPrpak; Mh;j;NjhMh;rpNdl; 
Mg2(ASO4)2 

 
2. G@hpd; Nrh;kq;fs; 
1. Nrhbak; G@iuL : fug;ghd; G+r;rpf;Fvjpuhfgad;gLj;jg;gl;lKjy; Nrh;kk; 

fisf;nfhy;ypahfTk; gad;gLfpwJ.  
 

2. [pq;f; G@iuL (ZnF2): kur;rhkhd;fisghJfhf;fgad;gLfpwJ.  
 

3. fhy;rpak; G@Nuh];gh;>nkf;dPrpak;> ];l;uhd;rpak;>fhg;gh;>Nghpak; kw;Wk; 
fhhPaG@iuLnfhRtpd; yhh;thitmopf;fgadg;gLfpd;wd.  
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4. Nrhbak; kw;Wk; nghl;lhrpak; G@Nthrpypf;Nfl; (Na2SiF6kw;Wk; K2SiF6) 
MfpaitnfhRtpd; yhh;thitmopf;fpwJ.  
 

5. Nrhbak; mYkpdpak; G@Nthrpypf;Nfl;>Nrhbak; G@NthmYkpNdl; 
Na3AlF6.  

 
3. Nghuhd; Nrh;kq;fs;:  
1. Nghhpf; mkpyk; (H3BO3) 

fug;ghd; G+r;rpkw;Wk; <f;fisnrhy;Yk; jd;ikcilaJ.  
 

2. Nghuhf;]; (Na2B4O7.10H2O) 
rpWgwf;Fk; G+r;rpfs; kw;Wk; vWk;Gnfhy;ypfshfgad;gLfpwJ> 
 

3. Nghpak; kw;Wk; fhy;rpak; NghNul;Lfs;  
 

 
4. nkh;FhpNrh;kq;fs;:  

GifA+l;bahfgad;gLfpwJ.  
 

1. nkh;Fhpf; FNshiuL–HgCl2 
G+Q;irkw;Wk; ghf;Bhpahf; nfhy;ypahfgd;gLfpwJ.  
 

2. nkh;Fhpf; Mf;irL– HgO 
 

3. vj;jpy; nkh;Fhpf; FNshiuL(C2H5.HgCl) vj;jpy; 
nkh;f;FhpmNahilL(C2H5.HgCl) kw;Wk; vj;jpy; nkh;f;Fhpf; gh];Ngl;. 

4. gpidy; nkh;Fhpf; cg;G 
(C6H5.HgX)mrpl;Nll;>ngd;NrhNal;>jhNyl;>rhyprpNyl;>FSf;fNdl;. 
 

5. i`l;uhf;rpnkh;FhpFNshNuhgPdhy;>i`l;uhf;rpnkh;Fhpfpurhy;  
 

5. fhg;gh; Nrh;kq;fs;: 
1. Nghulhf;]; Nrh;kq;fs; (CuSO4 + Ca(OH)2) 

fhg;gh; ry;Ngl;>fhy;rpak; i`l;uhf;irLkw;Wk; ePh; fye;jfyit. 
,JG+Q;irf;nfhy;ypahfgad;gLfpwJ.  
 

2. NrhlhNlhulf;];:  
fhg;gh; ry;Ngl; ngd;lhi`l;Nul; kw;Wk; Nrhbak; fhh;gNdl; 
fye;jfyit.  

 
6. ry;gh; Nrh;kq;fs;:  

ry;gh; ilMf;irL(SO2) tPl;LcgNahfGifA+l;bahfgad;gLfpwJ.  
 
rpyKf;fpafisf;nfhy;ypfs;:  
2, 4 – D (2,4ilFNshNuhgPdhf;rpmrpl;bf; mkpyk;)  
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2, 4, 5- T (2, 4, 5–l;iuFNshNuhgPdhf;rpmrpl;bf; mkpyk;)  
ml;urpd;>gpf;Nfhuk;>GNuhgrpd;  
 
rpyKf;fpavypf;nfhy;ypfs;:  
];l;iur;idd;>Mh;rdpf;> [pq;f;gh];Ngl;>thh;ghpd;>Nrhbak; 
G@Nuhmrpl;Nll;>jhypak; gh];gu];> (My;ghehg;jhy;A+hpah) kw;Wk; 
ehh;GNuhikL.  
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Oil Exploration  

8th mwptpay; 
myF 15 

 
md;whl tho;tpy; Ntjpapay;  

 
 
i`l;Nuhfhh;gd;fs;:  
 
i`l;Nuhfhh;gd;fs; vd;git i`l;u[d; kw;Wk; fhh;gd; mZf;fisf; nfhz;l 
fhpkr; Nrh;kq;fs; MFk;. ,it vhpaf;$bait. NkYk; vhpf;fg;gLk;nghOJ 
ngUkstpy; ntg;gj;ij ntspapl;L fhh;gd; il Mf;irL kw;Wk; ePuhtpiaj; 
jUfpd;wd. vdNt> gy i`l;Nuhfhh;gd;fs; vhpnghUs;fshfg; gad;gLfpd;wd.  
 
i`l;Nuhfhh;gd;fspd; %yq;fs;:  
 
i`l;Nuhfhh;gd;fs; ,aw;ifapy; cUthfpd;wd. NkYk;> gbk vhpnghUs;fshd 
ngl;Nuhypak;> ,aw;if thA kw;Wk; epyf;fhpapYk; ,it fhzg;gLfpd;wd. 
Rkhh; 300 kpy;ypad; Mz;LfSf;F Kd;G tho;e;j jhtuq;fSk; tpyq;FfSk; 
,we;J flypd; mbg;gug;gpy; GijAz;ld. fhyg;Nghf;fpy; mit gy;NtW kz; 
mLf;FfshYk; Nrw;wpdhYk; %lg;gl;ld.  
 
gpd;G mit G+kpapd; cs;gug;gpy; GijAz;L mjpf ntg;gepiy kw;Wk; 
mOj;jj;jpdhy; mOj;jg;gl;L gbk vhpnghUs;fshd vz;nza; kw;Wk; ,aw;if 
thAthf khw;wg;gl;ld. ,e;j vhpnghUs;fs; rpWrpW ,ilntspfisf; nfhz;l 
ghiwfSf;fpilNa fhzg;gLfpd;wd. ,g;ghiwfs; flypw;F mbapy; 
fhzg;gLfpd;wd. ,g;ghiwfisj; Jisapl;L i`l;Nuhfhh;gd;fs; ntspNa 
vLf;fg;gLfpd;wd. i`l;Nuhfhh;gd;fs; gy;NtW tifahd kuq;fspYk; 
jhtuq;fspYk; $l fhzg;gLfpd;wd.  
 
i`l;Nuhfhh;gd;fspd; gz;Gfs;:  
 
gy;NtW tifahd Ntjpr; Nrh;kq;fSs; i`l;Nuhfhh;gd;fs; jdpj;Jtkhd 
gz;Gfisg; ngw;Ws;sd. mtw;Ws; rpytw;iwf; fhz;Nghk;.  
 

• ngUk;ghyhd i`l;Nuhfhh;gd;fs; ePhpy; fiuahjit.  
 

• i`l;Nuhfhh;gd;fs; ePiu tpl mlh;j;jp Fiwe;jit. vdNt> mit ePhpd; 
Nkw;gug;gpy; kpjf;fpd;wd.  
 

• ngUk;ghyhd i`l;Nuhfhh;gd;fs; Mf;rp[Dld; tpidGhpe;J fhh;gd; il 
Mf;irilAk; ePiuAk; jUfpd;wd.  
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• i`l;Nuhfhh;gd;fs; thAf;fshfTk; (v.fh. kPj;Njd; kw;Wk; GNuhg;Ngd;)> 
jputq;fshfTk; (v.fh. n`f;Nrd; kw;Wk; ngd;rPd;) kw;Wk; nkOF Nghd;w 
jpz;kq;fshfTk; (ghugpd;fs;) fhzg;gLfpd;wd.  
 

• i`l;Nuhfhh;gd;fs; xd;Wld; xd;W ,ize;J Ntjpg;gpizg;Gfis 
cUthf;Fk; jd;ik nfhz;lit. ,e;jg; gz;G rq;fpypj; njhluhf;fk; 
(Nfl;bNd~d;) vdg;gLk;. ,g;gz;gpdhy; mit mjpf vz;zpf;ifapyhd 
rpf;fyhd %yf;$Wfis cz;lhf;Ffpd;wd.  
 

i`l;Nuhfhh;gd;fspd; tiffs;:  
 
i`l;Nuhfhh;gd;fspy; fhh;gd; kw;Wk; i`l;u[d; mZf;fs; ntt;NtW 
Ntjpg;gpizg;Gfshy; ,izf;fg;gl;Ls;sd. i`l;Nuhfhh;gd;fspy; cs;s 
fhh;gd; mZf;fSf;F ,ilapyhd gpizg;gpd; jd;ikiaf; nfhz;L gy;NtW 
i`l;Nuhfhh;gd;fs; tiffs; cs;sd. i`l;Nuhfhh;gd;fspd; nghJthd 
ehd;F tiffshtd: my;Nfd;fs;> my;fPd;fs;> my;ifd;fs; kw;Wk; mhPd;fs;. 
nghJthd rpy i`l;Nuhfhh;gd;fs; kPj;Njd;> vj;jpyPd;> mrpl;byPd; kw;Wk; 
ngd;rPd; MfpatdthFk;.  
 
kPj;Njd; vd;gJ xU kpfTk; vspa i`l;Nuhfhh;gd; MFk;. ,jpy; xU fhh;gd; 
mZTld; ehd;F i`l;u[d; mZf;fs; ,izf;fg;gl;Ls;sd. kPj;Njd; xU 
epwkw;w> kzkw;w kw;Wk; vspjpy; jPg;gw;wf;$ba thAthFk;. NkYk;> ,J 
Rw;Wr;#oYf;F cfe;j vhpnghUshFk;. Vnddpy;> ,J jPq;F jUk; 
tpisnghUs;fs; vijAk; cUthf;Ftjpy;iy. ,J kpd;rhu cw;gj;jpapy; 
vhpnghUshfg; gad;gLfpwJ. kPj;Njd; rJg;G epyg; Gjh;fspy; fhzg;gLtjhy; 
rJg;G epy thA vd;W miof;fg;gLfpwJ. ,we;JNghd kw;Wk; mOFfpw 
jhtuq;fSk;> tpyq;FfSk; kPj;Njd; thAit ntsptpLfpd;wd. ,J xU 
GJg;gpf;fj;jf;f Mw;wy; tskhFk;. fopTePhpy; cs;s mOFk; nghUs;fis 
Ez;Zaph;fs; nfhz;L rpijf;Fk; nghOJ kPj;Njd; thA cUthfpwJ. 
mjDld; Nrh;e;J   
 
fhh;gd; il Mf;irL> i`l;u[d; ry;igL MfpaitAk; ntsptUfpd;wd. 
,tw;iw ePf;fpa gpwF kPj;Njd; thAit xU jukhd vhpnghUshfg; gad;gLj;j 
KbAk;.  
 
Gug;Ngd; kzkw;w kw;Wk; kpfTk; vspjpy; jPg;gw;wf;$ba xU thAthFk;. ,J 
fhw;iw tplf; fdkhdJ. ,J mjpf mOj;jpdhy; jputkhf;fg;gl;L 
gpA+l;NlDld; Nrh;e;J jputkhf;fg;gl;l ngl;Nuhypak; thAthfg; (LPG) 
gad;gLj;jg;gLfpwJ. Gug;Ngd; ntg;gg;gLj;Jtjw;Fk;> rikg;gjw;Fk; kw;Wk; 
thfdq;fspy; vhpnghUshfTk; gad;gLfpwJ. Gug;Ngd; thA Fsph;gjdg; 
nghUshfTk; gad;gLj;jg;gLfpwJ.  
  
gpA+l;Nld; miw ntg;gepiy kw;Wk; tspkz;ly mOj;jj;jpy; thAthf 
cs;sJ. ,J epwkw;w kw;Wk; vspjpy; jPg;gpbf;ff;$ba thA. ,J miw 
ntg;gepiyapy; kpf vspjpy; Mtpahfp tplf;$baJ. ,J nraw;if thridg; 
nghUs;fs;  
 

LPG rpypz;lh;fspy; Gug;Ngd; thA gad;gLj;jg;gLfpwJ. 
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mJ kzkw;w thA vd;gjhy;> mjpy; frpT Vw;gl;lhy; 
mijf; fz;lwpa KbahJ. nkh;Nfg;ld; vd;w Jh;ehw;wk; 
jUk; Ntjpg;nghUs; LPG cld; fyf;fg;gLfpwJ. ,jdhy; 
thAf;frptpidf; fz;lwpa KbAk;. 

 
Nghd;w VNuhrhy; njspg;ghd;fspy; ce;jpahfTk;> vhpnghUshfTk; gad;gLfpwJ. 
J}a gpA+l;Nld; Fsph;gjdg; nghUshfg; gad;gLfpwJ. gpA+l;Nld; lhh;r; 
tpsf;Ffspy; vhpnghUshfTk; gad;gLfpwJ.  
 
ngd;Nld;fs; Fiwe;j nfhjpepiy nfhz;l jputq;fshFk;. ,it 
Ma;tfq;fspy; fiug;ghd; kw;Wk; vhpnghUshfg; gad;gLfpd;wd. ,it 
ghyp];ilhPd; vd;w Ntjpg; nghUs;fis cw;gj;jp nra;ag; gad;gLfpd;wd.  
 
,aw;if thA:  
 
,aw;if thA vd;gJ kPj;Njd;> cah; my;Nfd;fs; kw;Wk; fhh;gd; il 
Mf;irL> iel;u[d;> i`l;u[d; ry;igL Mfpa thAf;fis cs;slf;fpa 
,aw;ifapy; fhzg;gLk; i`l;Nuhfhh;gd; thAf;fspd; fyit MFk;. ,e;j 
,aw;if thAtpy; kPj;Njd; kw;Wk; <j;Njd; Nghd;w fPo;epiy 
i`l;Nuhfhh;gd;fs; ,Ue;jhy;> mJ cyh; thA vdg;gLfpwJ. Gug;Ngd; kw;Wk; 
gpA+l;Nld; Nghd;w cah;epiy i`l;Nuhfhh;gd;fs; ,Ue;jhy; me;j thA <u 
thA vd;W miof;fg;gLfpwJ.  
 
,aw;if thAthdJ vz;nza;f; fpzWfspy; vz;nza; kl;lj;jpw;F NkNy 
fhzg;gLk;. ,e;j thAthdJ> fly; kl;lj;jpw;Ff; fPNo cs;s ghiwfspy; 
fhzg;gLk; rpwpa ,ilntspfspy; fhzg;gLfpd;wJ. ,it Njf;fq;fs; 
vdg;gLk;. tof;fkhd Kiwapy; vz;nza;f; fpzWfisj; Njhz;Ltjd; %yk; 
,tw;iw ntspNa nfhz;Ltu KbAk;. ,aw;if thA rpy Neuq;fspy; 
vz;nzAld; Nrh;e;Jk; fhzg;gLfpwJ. ,e;epiyapy; vz;nzAld; Nrh;j;J 
Nkw;gFjpf;Ff; nfhz;Ltug;gLfpwJ. ,J ,ize;j thA vd;W 
miof;fg;gLfpwJ.   
 
,aw;if thA ntg;gg; gLj;Jtjw;Fk;> rikg;gjw;Fk;> kpd;rhuk; cw;gj;jp 
nra;tjw;Fk; gad;gLk; xU gbk vhpnghUshFk;. ,t;thA jphpGuh> uh[];jhd;> 
kfhuh~;l;uh> Me;jpu gpuNjrk; (fpU~;zh> Nfhjhthp gLiffs;) kw;Wk; 
jkpo;ehL (fhNthp nly;lh) Mfpa ,lq;fspy; fhzg;gLfpd;wJ. NkYk;> ,it 
rJg;Gepyg; gFjpfspYk;> fopTePh;f; fhy;tha;fspYk; cs;s rpijtilAk; 
fhpkg; nghUs;fspy; ,Ue;J cUthfpd;wd. ,t;thW cUthFk; ,aw;if 
thAtpy; kPj;Njd; Kjd;ikahf ,Uf;Fk;.  
 
,aw;;if thAtpd; gad;fs;:  
 

• ,aw;if thA njhopw;rhiyfspYk; tPLfspYk; vhpnghUshfg; 
gad;gLfpwJ.  
 

• ntg;g Mw;wypd; %yk; kpd; cw;gj;jp nra;Ak; kpd; epiyaq;fspy; 
gad;gLfpwJ.  
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• ngl;Nuhy; kw;Wk; BrYf;Fg; gjpyhf thfdq;fspy; vhpnghUshfg; 
gad;gLfpwJ.  
 

• ntg;gg;gLj;Jk;nghOJ ,J rpijtile;J i`l;u[d; kw;Wk; fhh;gidj; 
jUfpwJ. ,t;thW cUthFk; i`l;u[d; thA cu cw;gj;jpapy; 
gad;gLfpwJ.  
 

• gy;NtW Ntjpg;nghUs;fs;> nraw;if ,iofs;> fz;zhb> ,Uk;G> 
gpsh];bf; kw;Wk; ngapz;l; cw;gj;jp nra;ag; gad;gLfpwJ.  

 
• ,J kpd;rhuk; cw;gj;jp nra;ag;gad;gLfpwJ.  

 
Rw;Wr; #oypdhy; Vw;gLk; ghjpg;GfspypUe;J Xtpaq;fisAk; 
njhd;ikahd fiyg; nghUs;fisAk; fhg;gjw;F kpjkhd ntg;gepiy 
kw;Wk; <ug;gjk; Njitg;gLfpwJ. vdNt> mUq;fhl;rpafq;fspy; cs;s 
goq;fhy epidTr; rpd;dq;fisg; ghJfhf; ,aw;if thA gad;gLfpwJ. 
 
,aw;if thAtpd; ed;ikfs;:  
 

• vspjpy; vhpaf;$baJ vd;gjhy;> ,J ngUkstpy; ntg;gj;ij 
ntspapLfpwJ.  
 

• vhpAk;nghOJ ve;jf; fopitAk; ,J jUtjpy;iy.  
 

• vhpAk;nghOJ Gifia ntsptplhjjhy; Rw;Wr;#oYf;F khR 
Vw;gLj;Jtjpy;iy.  
 

• ,e;j thAit Foha;fs; %yk; vspjpy; vLj;Jr; nrd;W Nrh;f;f KbAk;. 
  

• ,jid tPLfspYk;> njhopw;rhiyfspYk; Neubahf vhpnghUshfg; 
gad;gLj;j KbAk;.  
 

mOj;jg;gl;l ,aw;if thA:  
 

• mjpf mOj;jk; nfhz;L ,aw;if thAit mOj;Jk;nghOJ 
mOj;jg;gl;l ,aw;if thA (CNG) fpilf;fpwJ. ,J jw;NghJ 
jhdpaq;fp thfdq;fspy; vhpnghUshfg; gad;gLfpwJ. ,jpy; cs;s 
Kjd;ikahd i`l;Nuh fhh;gd; kPj;Njd; (88.5%) MFk;. nghpa ruf;F 
thfdq;fspy; vLj;Jr;nry;tjw;fhf ,J jputkhf;fg;gLfpwJ. ,J 
jputkhf;fg;gl;l ,aw;if thA (LNG) vdg;gLk;. CNG mjpf 
mOj;jj;jpYk;> LNG Fsph;T+l;lg;gl;l jput epiyapYk; Nrkpj;J 
itf;fg;gLfpd;wd. CNG fPo;f;fhZk; gz;Gfisg; ngw;Ws;sJ.  
 

• ,J kpfTk; kypthd kw;Wk; J}a;ikahd vhpnghUs;.  
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• ,jidg; gad;gLj;Jk; thfdq;fs; kpff; Fiwthd fhh;gd; il 
Mf;irilAk;> i`l;Nuhfhh;gd; GifiaAk; ntspapLfpd;wd.  

 

• ngl;Nuhy; kw;Wk; Briy tpl kpfTk; tpiy Fiwe;jJ.  
 

CNG apd; ruhrhp ,iaG: 
  

gFjpg; nghUs;fs; rjtPjk; 
kPj;Njd; 88.5 
<j;Njd; 5.5 
GNuhg;Ngd; 3.7 
gpA+l;Nld; 1.8 
ngd;Nld; 0.5 

 
 
gpw vhpnghUs; thAf;fs;  
 
,aw;if thAitj; jtpu NkYk; rpy thAf;fSk; vhpnghUshfg; 
gad;gLfpd;wd. mtw;Ws; rpy. cw;gj;jp thA> epyf;fhp thA caphp – thA 
kw;Wk; ePh; thA.  
 
cw;gj;jp thA:  
 
cw;gj;jp thA vd;gJ fhh;gd; Nkhdhf;irL thATk; iel;u[d; thATk; fye;j 
fyitahFk;. nrQ;#lhd fy;fhpapd; kPJ 1100˚C ntg;gepiyapy; ePuhtp 
fye;Js;s fhw;wpidr; nrYj;Jtjd; %yk; ,J cUthf;fg;gLfpwJ. ,J v/F 
cw;gj;jpj; njhopw;rhiyfspy; vhpnghUshfg; gad;gLfpwJ.  
 
cw;gj;jp thA ntt;NtW ehLfspy; ntt;NtW ngah;fspy; 
mwpag;gLfpwJ. ,J mnkhpf;fhtpy; kuthA vd;Wk;> ,q;fpyhe;jpy; 
cwpQ;R thA vd;Wk; miof;fg;gLfpwJ. 
 
epyf;fhp thA:  
 
,J i`l;u[d;> kPj;Njd; kw;Wk; fhh;gd; il Mf;irL Mfpatw;iwf; nfhz;l 
xU fyitahFk;. epyf;fhpiar; rpijj;J tbg;gjd; %yk; ,J ngwg;gLfpwJ. 
rpijj;J tbj;jy; vd;gJ fhw;wpy;yh #o;epiyapy; epyf;fhpia 
ntg;gg;gLj;JtjhFk;. ,t;thA v/F cw;gj;jpapy; gad;gLj;jg;gLk; jpwe;j 
ntg;g ciyiar; #LgLj;jg; gad;gLfpwJ. rpy cNyhftpay; 
nray;ghLfspy; xLf;Fk; nghUshfTk; ,t;thA gad;gLfpwJ.  
 
ePh; thA:  
,J fhh;gd; Nkhdhf;irL kw;Wk; i`l;u[d; thAf;fspd; fyitahFk;. 
fy;fhpapd; kPJ 1000˚C ntg;gepiyapy; ePuhtpiar; nrYj;jp ,J cw;gj;jp 
nra;ag;gLfpwJ.  
  1000
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,J njhFg;G thA vd;Wk; miof;fg;gLfpwJ. NkYk;> nkj;jdhy; kw;Wk; vspa 
i`l;Nuhfhh;gd;fis cw;gj;jp nra;a ,J gad;gLfpwJ. njhopw;rhiyfspy; 
vhpnghUshfTk; ,J gad;gLfpwJ.  
 
caphp – thA:  
caphp – thA vd;gJ kPj;Njd; kw;Wk; fhh;gd; il Mf;irL thAf;fspd; 
fyitahFk;. ,t;thA fhpkg; nghUs;fis cz;Lgz;Zk; jhtuq;fs; kw;Wk; 
tpyq;Ffspd; fopTfisr; rpijtilar; nra;J cUthf;fg;gLfpwJ. fhw;wpy;yh 
(Mf;rp[d; ,y;yhj) #o;epiyapy; fhpkg; nghUs;fs; rpijtilAk;nghOJ 
caphp – thA cUthfpwJ. ,J GJg;gpf;fj;jf;f Mw;wy; %yj;jpw;F xU 
cjhuzk; MFk;.  
 
epyf;fhp:  
 
gbk vhpnghUs;fSs; epyf;fhpAk; xd;whFk;. ,J jdpj;j fhh;gDk;> i`l;u[d;> 
Mf;rp[d;> iel;u[d; kw;Wk; ry;gh; Mfpatw;iwf; nfhz;l fhh;gdpd; 
Nrh;kq;fSk; fye;j fyitahFk;. Rkhh; 300 kpy;ypad; Mz;LfSf;F Kd;G 
nghpa cUt msT nfhz;l jhtuq;fshd nguzpfSk; ghrpfSk; G+kpapy; 
fhzg;gl;ld. ,it G+kpapy; Vw;gl;l jpBh; khw;wj;jhy; kz;Zf;fbapy; 
GijAz;ld. ,it nkJthf rpije;J mlh;j;jpahd kw;Wk; gQ;R Nghd;w gPl; 
vdg;gLk; nghUshf khwpd. fhyg;Nghf;fpy; mjpf rpije;J mlh;j;jpahd 
kw;Wk; gQ;R Nghd;w gPl; vdg;gLk; nghUshf khwpd. fhyg;Nghf;fpy; mjpf 
ntg;gj;jpdhYk;> mOj;jj;jpdhYk; gPl; mOj;jg;gl;L epyf;fhpahf cUkhwpaJ. 
epyf;fhp fhh;gid Kjd;ikahff; nfhz;Ls;sjhy; ,we;j jhtuq;fs; 
epyf;fhpahf khWk; nkJthd epfo;r;rp fhh;gdhjy; vdg;gLfpwJ.  
 
epyf;fhpia ntl;b vLj;jy;:  
 
G+kpapd; Nkw;gug;gpw;Ff; fPNo cs;s epyf;fhpg; gLiffspypUe;J epyf;fhp 
ntspNa vLf;fg;gLfpwJ. G+kpapd; cs;Ns fhzg;gLk; epyf;fhpia 
ntbnghUs;fisf; nfhz;L ntbf;fr; nra;J G+kpapd; Nkw;gFjpf;Ff; 
nfhz;LtUfpd;wdh;. epyf;fhpg; gLifapd; Moj;ijg; nghUj;J epyf;fhpahdJ 
,U topfspy; ntspNa vLf;fg;gLfpwJ.  
 
Nkw;gFjp Ruq;fk; Njhz;Ljy;:  
 
G+kpapd; Nkw;gFjpapy; 22 mb Moj;jpw;Fs; epyf;fhpg; gLiffs; ,Uf;Fkhdhy; 
Nkw;gFjp kz; ntspNaw;wg;gl;L epyf;fhp Njhz;b vLf;fg;gLfpwJ. ,J 
Nkw;gFjp Ruq;fk; Njhz;Ljy; vdg;gLk;.  
 
fPo;gFjp Ruq;fk; Njhz;Ljy;:  
 
rpy ,lq;fspy; G+kpapd; kpf Mokhd gFjpfspy; epyf;fhpg; gLiffs; 
fhzg;gLfpd;wd. ,e;epiyapy; G+kpapd; Moj;jpy; Ruq;fq;fs; Njhz;lg;gl;L 
epyf;fhp ngwg;gLfpwJ. ,J fPo;g;gFjp Ruq;fk; Njhz;Ljy; my;yJ Mokhd 
Ruq;fk; Njhz;Ljy; vdg;gLfpwJ.  
 
cyfstpy; Rkhh; 70 ehLfspy; epyf;fhp ,Ug;Gfs; fhzg;gLfpd;wd. kpfg; 
nghpa ,Ug;Gfs; mnkhpf;fh> u~;ah> rPdh> M];jpNuypah kw;Wk; ,e;jpahtpy; 
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fhzg;gLfpd;wd. cyfstpy; Vwj;jho 30 rjtPj epyf;fhpia cw;gj;jp 
nra;tjhy; mnkhpf;fh epyf;fhp ,Ug;gpy; Kjyhtjhfj; jpfo;fpwJ. ,e;jpahpty; 
epyf;fhp ntl;b vLj;jy; 1774 Mk; Mz;L njhlq;fg;gl;lJ. cyfstpy; 
epyf;fhp cw;gj;jpapy; ,e;jpah %d;whtJ nghpa ehlhfj; jpfo;fpwJ. 
cyfj;jpd; epyf;fhp ,Ug;Gfspy; %d;wpy; ,uz;L gq;F mnkhpf;fhtpYk;> 
rPdhtpYk; cs;sJ.  
 
epyf;fhpapd; tiffs;:  
 
epyf;fhpapYs;s fhh;gdpd; msitg; nghUj;Jk;> mJ ntsptpLk; ntg;g 
Mw;wiyg; nghUj;Jk; mjid ehd;F Kf;fpa tiffshfg; gphpf;fyhk;. 
mitahtd: ypf;idl;> Jiz gpl;Lkpd];> gpl;Lkpd]; kw;Wk; Me;j;uirl;. 
,e;j ehd;F tiffSs; mjpf ntg;g Mw;wiyj; jUk; epyf;fhpahd 
Me;j;uirl; epyf;fhpNa kpfTk; tpUk;gg;gLfpwJ. 
 
ypf;idl;:  
 
,J gOg;G epwKila> kpfTk; juk; Fiwe;j epyf;fhpahFk;. ,J Fiwe;j 
msT fhh;gidf; nfhz;Ls;sJ. ,jpYs;s fhh;gdpd; rjtPjk; 25 – 35%. 
ypf;idl; mjpf msT <ug;gjj;ijAk;> nkhj;j epyf;fhp ,Ug;gpy; Vwf;Fia 
ghjpastpidAk; nfhz;Ls;sJ. ,J kpd;rhu cw;gj;jpapy; gad;gLfpwJ. 
njhFg;G Kiwapyhd ,aw;if thAitAk;> cug;nghUs;fisAk; cw;gj;jp 
nra;a ypf;idl; gad;gLfpwJ.  
 
Jiz – gpl;Lkpd];:  
 
ypf;idl; epyf;fhp mlh; epwkhfTk; fbdkhfTk; khWk;nghOJ Jiz 
gpl;Lkpd]; epyf;fhp cUthfpwJ. ,J fUik epwKila ke;jkhd epyf;fhp 
tifahFk;. ypf;idl; tifiatpl mjpfsT ntg;gj;ij ntspapLk; jpwidf; 
nfhz;lJ. ,jpYs;s fhh;gdpd; rjtPjk; 35 – 44% MFk;. ,J Kjd;ikahf 
kpd;rhu cw;gj;jpapy; vhpnghUshfg; gad;gLfpwJ. ,t;tif epyf;fhpapy; gpw 
epyf;fhp tiffistpl Fiwe;jsT ry;gh; cs;sJ. vdNt> ,J khRf;fis 
cUthf;Ftjpy;iy.  
 
gpl;Lkpd]; epyf;fhp :  
 
mjpfsT ,aw;gpay; kw;Wk; Ntjpapay; khw;wq;fshy; Jiz gpl;Lkpd]; 
epyf;fhp gpl;Lkpd]; tif epyf;fhpahf khw;wk; ngw;Ws;sJ. ,J mlh; fUik 
epwKk;> fbdj; jd;ikiaAk; nfhz;lJ. ,t;tif epyf;fhpapy; 45 – 86% 
fhh;gd; cs;sJ. NkYk;> ,J mjpf ntg;g Mw;wiyAk; ngw;Ws;sJ. ,J 
kpd;rhuk; cw;gj;jp nra;ag; gad;gLfpwJ. ,jd; kw;WnkhU gad;ghL> ,Uk;G 
kw;Wk; v/F cw;gj;jpj; njhopw;rhiyfSf;F fy;fhp toq;FtjhFk;. NkYk;. 
,t;tif epyf;fhpapypUe;J fpilf;Fk; cg tpisnghUs;fs; ntt;NtW Ntjpg; 
nghUs;fshf khw;wg;gl;L ngapz;Lfs;> ieyhd; kw;Wk; gy;NtW tifahd 
nghUs;fs; jahhpf;fg; gad;gLfpd;wd.  
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Me;j;uirl;:  
 
,J kpfTk; cah;juk; nfhz;l epyf;fhp tifahFk;. ,t;tif epyf;fhp kpfTk; 
,NyrhdjhfTk;> cah;e;j ntg;g Mw;wiyf; nfhz;ljhfTk;> cs;sJ. 
Me;j;uirl; epyf;fhp fbdj; jd;ikiaAk;> mlh; fUik epwj;ijAk;> 
gsgsf;Fk; jd;ikiaAk; nfhz;lJ. ,jpYs;s fhh;gdpd; rjtPjk; 86 – 97% 
MFk;. ,J gpl;Lkpd]; epyf;fhpia tpl rw;W cah;e;j ntg;g Mw;wy; kjpg;ig 
cilaJ. Me;j;uirl; epyf;fhp ePz;l Neuk; vhpe;J mjpf ntg;gj;ijAk; 
Fiwthd khRf;fisAk; ntspapLfpwJ.  
 
epyf;fhpapd; gad;fs;:  
 

• epyf;fhp ntg;gj;ijAk;> kpd;rhuj;ijAk; cw;gj;jp nra;ag; gad;gLfpwJ.  
 

• caTg;nghUs;fs;> ePh; xl;lh Milfs;> nurpd;fs;> moFrhjdg; 
nghUs;fs;> ~hk;G kw;Wk; gw;gir Nghd;wtw;iw jahhpf;fg; gad;gLk; 
rpypf;fdpd; topg;nghUs;fis cw;gj;jp nra;ag; gad;gLfpwJ.  
 

• nray;kpF fhp Kfg;G+r;Rf;fspYk;> gpw moF rhjdg; nghUs;fspYk; 
gad;gLfpd;wJ.  
 

• fhfpjk; jahhpg;gjpy; epyf;fhp gad;gLfpwJ.  
 

• mYkpdhitj; J}a;ikg;gLj;Jk; njhopw;rhiyfis cUthf;f epyf;fhp 
gad;gLfpwJ.  
 

• mYkpdhitj; J}a;ikg;gLj;Jk; njhopw;rhiyfis cUthf;f epyf;fhp 
gad;gLfpwJ.  

 
• mjpf typik nfhz;lJk;> Fiwe;j msT vil nfhz;lJkhd fhh;gd; 

,iofs; fl;Lkhdk;> kiyNaWk; ,Urf;fu thfdq;fs;> nld;dp]; 
kl;ilfs; Mfpait jahhpf;fg; gad;gLfpd;wd.  
 

• epyf;fhpapypUe;J ngwg;gLk; nray;kpF fhp ePh; kw;Wk; fhw;iwr; 
Rj;jg;gLj;Jk; tbfl;bfspYk;. rpWePuf Rj;jpfhpg;Gf; fUtpfspYk; 
gad;gLfpwJ.  
 

epyf;fhpapypUe;J fpilf;Fk; nghUs;fs;:  
 
fhw;wpy;yhr; #oypy; epyf;fhpia ntg;gg;gLj;Jk;nghOJ mJ vhptjpy;iy. 
Mdhy;> mNef cg nghUs;fisj; jUfpwJ. fhw;wpy;yhr; #oypy; epyf;fhpia 
ntg;gg;gLj;Jk; ,k;Kiw rpijj;J tbj;jy; vdg;gLfpwJ. Ma;tfj;jpy; 
epyf;fhpiar; rpijj;J tbj;jiy ehk; nra;a KbAk;. mjw;fhd cgfuz 
mikg;G fhl;lg;gl;Ls;sJ.  
 
xU Nrhjidf;Fohapy; Ez;zpa Jfshf;fg;gl;l epyf;fhp vLj;Jf; 
nfhs;sg;gl;L ntg;gg;gLj;jg;gLfpwJ. Fwpg;gpl;l ntg;gepiyapy; epyf;fhp 
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rpijTw;W fy;fhp> fhpj;jhh;> mk;Nkhdpah kw;Wk; epyf;fhpthA Mfpait 
cUthfpd;wd. ,uz;lhtJ Nrhjidf; Fohapy; fhpj;jhh; gbfpwJ. fhpthA 
gf;ff;Fohapd; topNa ntspNaWfpwJ. ,t;tpidapy; cUthFk; mk;Nkhdpah 
ePhpdhy; cwpQ;rg;gl;L mk;Nkhdpak; i`l;uhf;irL cUthfpwJ. ,Wjpahf 
fUik epw gbthf fy;fhp KjyhtJ Nrhjidf;Fohapy; jq;fp tpLfpwJ.  
 
Mapuf;fzf;fhd nghUs;fs;> epyf;fhp kw;Wk; epyf;fhpapd; cgnghUs;fis 
gFjpg;nghUs;fshff; nfhz;Ls;sd. Nrhg;G> M];gphpd; kUe;J> fiug;ghd;> 
rhak;> gpsh];bf;> nraw;if ,io (Nuahd;> ieyhd; Nghd;wit) Mfpait 
mtw;Ws; rpy nghUs;fshFk;. ,jd;%yk; fpilf;Fk; Kf;fpa nghUs;fs;> 
fy;fhp> epyf;fhpj;jhh;> mk;Nkhdpah kw;Wk; epyf;fhp thA MFk;.  
 
fy;fhp:  
 
fy;fhp 98% fhh;gidf; nfhz;Ls;sJ. ,J Ez; JisfSila fUikahd 
kw;Wk; kpFe;j J}a;ikahd epyf;fhp tifahFk;. ,J xU rpwe;j vhpnghUs;> 
NkYk;> ,J Gifapd;wp vhpaf;$baJ. ,J ngUk;ghYk; cNyhfq;fis 
mtw;wpd; jhJf;fspypUe;J gphpj;njLj;jypy; xLf;fpahfg; gad;gLfpwJ. 
vhpnghUs; thAf;fshd cw;gj;jp thA kw;Wk; fhh;gd; Nkhdhf;irLk; 
i`l;u[Dk; fye;j fyitahd ePh;thA Mfpatw;iw cw;gj;jp nra;a 
gad;gLfpwJ.  
    
nghUs; ehg;jyPd; cUz;ilfs; (me;JUz;ilfs;) MFk;. ,it me;Jg;G+r;rp 
kw;Wk; gpw G+r;rpfis tpul;Ltjw;Fg; gad;gLfpd;wd.  
 
fhp thA:  
 
,J efuthA vd;Wk; miof;fg;gLfpwJ. ,J i`l;u[d;> kPj;Njd;> kw;Wk; 
fhh;gd; Nkhdhf;irL Mfpa thAf;fspd; fyitahFk;. ,f;fyitapy; cs;s 
thAf;fs; vhpAk; jd;ik nfhz;lit vd;gjhy;> ,J rpwe;j vhpnghUshfg; 
gad;gLfpwJ. NkYk; ,J mjpf fNyhhp kjpg;Gk; nfhz;lJ.  
 
mk;Nkhdpah:  
 
epyf;fhpapypUe;J fpilf;Fk; kw;nwhU cgtpidnghUs; mk;nkhdpahthFk;. 
,J mk;Nkhdpak; ry;Ngl;> mk;Nkhdpak; #g;gh; gh];Ngl; Nghd;w cuq;fs; 
jahhpf;fg;gad;gLfpwJ.  
    
epyf;fhp xU tpiykjpf;f Kbahj nghUs; vd;gjhy; ,J fUg;G ituk; 
vd;W miof;fg;gLfpwJ. rpijj;J tbj;jypy; 1000 fpfp epyf;fhpahdJ 
700 fpfp fy;fhp> 100 ypl;lh; mk;Nkhdpah> 50 ypl;lh; fhpj;jhh; kw;Wk; 
400kP3 fhp thAitj; ju ty;yJ.  
 
ngl;Nuhypak;:  
 
ngl;Nuhypak; vd;w nrhy; ghiw vdg; nghUs;gLk; ‘ngl;uh’ kw;Wk; vz;nza; 
vdg; nghUs;gLk;. ‘xypak;’ vd;w ,yj;jpd; nkhopr; nrhw;fsypUe;J 
ngwg;gl;lJ. ,J goq;fhyj;jpy; flypy; tho;e;j cahpdq;fs; ,we;J 
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mOfpajhy; cUthd xU gbk vhpnghUshFk;. ngl;Nuhypak; vd;gJ G+kpapd; 
kPJ jpl> jput kw;Wk; thA epiyfspy; fhzg;gLk; gy;NtW 
i`l;Nuhfhh;gd;fspd; fyitahFk;. nghJthf ngl;Nuhypak; vd;gJ jput 
epiyapy; fhzg;gLk; fr;rh vz;niziaf; Fwpf;fpwJ. Mdhy; ngl;Nuhypak; 
vd;gJ ,aw;if thA> jpl epiy gpl;Lnkd; Mfpatw;iwAk; Fwpf;Fk; xU 
nrhy;yhFk;. ,aw;if thA kw;Wk; fr;rh vz;nza; Mfpait Kjd;ikahd 
gbk vhpnghUs;fs; vdg;gLfpd;wd.  
 
goq;fhy ehfhpf kf;fs; fr;rh vz;nzia xl;Lk; nghUs;fshfg; 
gad;gLj;jpAs;sdh;. gy;NtW gug;Gfspy; ePh; Gfhtz;zk; jLg;gjw;F 
xl;Lk; nghUshfTk; gad;gLj;jg;gl;lJ.  
 
ngl;Nuhypak; fhzg;gLk; ,lq;fs;:  
 
cyfpd; ngl;Nuhypak; cw;gj;jp nra;Ak; Kjd;ikahd ehLfs; mnkhpf;f 
If;fpa ehLfs;> Fitj;> <uhf;> <uhd;> u~;ah kw;Wk; nkf;]pNfh Mfpad. 
,e;jpahtpy; m];]hk;> F[uhj;> kfuh~;buh (Kk;ig)> Me;jpug; gpuNjrk; 
(Nfhjhthp> fpU~;zh ejpg;gLiffs;)> jkpo;ehL (fhtphpg;gLif) Mfpa 
,lq;fspy; ngl;Nuhypak; fhzg;gLfpwJ. G+kpiaj; Jisapl;L Mo;Jisf; 
fpzWfs; %yk; ngl;NuhypakhdJ fUik epwj; jputkhf ntspNa 
vLf;fg;gLfpwJ.  
 
cyfpd; Kjy; ngl;Nuhypa vz;nza;f; fpzW 1859 Mk; Mz;L 
mnkhpf;fhtpy; cs;s ngd;rpy;Ntdpahtpy; Njhz;lg;gl;lJ. ,uz;lhtJ 
vz;nza;f; fpzW 1867 Mk; Mz;L ,e;jpahtpy; cs;s mrhkpy; 
‘khf;Fk;’ vd;w ,lj;jpy; Njhz;lg;gl;lJ.  
         
fr;rh vz;nziar; Rj;jpfhpj;jy;:  
 
vz;nza;f; fpzWfspypUe;J fpilf;Fk; mlh;e;j fUik epw totog;ghd 
J}a;ikaw;w ngl;NuhypakhdJ ePh;> jpz;kj; Jfs;fs;> kPj;Njd;> <j;Njd; 
Mfpatw;iw khRf;fshff; nfhz;Ls;sJ. gy;NtW gad;ghl;Lf;F cfe;jjhf 
khw;Wtjw;F ngl;Nuhypak; mjd; gFjpg; nghUs;fshfg; gphpf;fg;gl Ntz;Lk;. 
gad;kpf;f cg tpisnghUs;fis ngl;Nuhypaj;jpypUe;J gphpj;njLf;fTk;> 
Njitaw;w khRf;fis mjpypUe;J ePf;fTk; nray;gLj;jg;gLk; Kiw 
Rj;jpfhpg;G vdg;gLk;. ,r;nray;ghl;by; cs;s gbepiyfs; fPNo jug;gl;Ls;sd.  
 
ePiug; gphpj;njLj;jy;:  
 
vz;nza;f; fpzWfspypUe;J ngwg;gLk; fr;rh vz;nzAld; cg;G ePUk; 
Nrh;e;Nj fhzg;gLk;. vdNt> Kjy; gbahf ,e;j cg;G ePuhdJ fr;rh 
vz;nzapypUe;J gphpj;njLf;fg;gLfpwJ.  
 
ry;gh; Nrh;kq;fisg; gphpj;njLj;jy;;  
 
fr;rh vz;nzapy; cs; jPq;F tpistpf;Fk; ry;gh; Nrh;kq;fs; khRf;fshf 
cs;sd. ,e;epiyapy; ,e;j khRf;fs; ntspNaw;wg;gLfpd;wd.  
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gpd;df;fha;r;rp tbj;jy;:  
 
ngl;Nuhypak; vd;gJ ngl;Nuhypa thA> ngl;Nuhy;> Bry;> kz;nzz;nza;> 
caT vz;nza;> ghugpd; nkOF Mfpatw;iwf; nfhz;l xU fyitahFk;. 
,e;jg; gFjpg;nghUs;fs; gpd;df; fha;r;rp tbf;Fk; fyd;fspy; gpd;dfha;r;rp 
tbj;jy; %yk; gphpf;fg;gLfpd;wd. ntt;NtW nfhjpepiyfis cila 
jputq;fs; mlq;fpa fyitia ntg;gg;gLj;jp jdpj;jdpahfg; gphpj;J gpd;G 
Fsph;tpj;jiy gpd;df;fha;r;rp tbj;jy; vd;fpNwhk;.  
 
J}a;ikaw;w ngl;Nuhypak; Kjypy; 400˚C ntg;gepiyf;F xU ciyapy; 
ntg;gg;gLj;jg;gLfpwJ. fr;rh vz;nzapd; Mtp ciyapd; Nkw;gFjpia 
milAk;nghOJ> mw;wpd; gy;NtW gFjpfs; nfhjpepiyapd; mbg;gilapy; 
gphpfpd;wd. ,g;gFjpg; nghUs;fs; jug;gl;Ls;sd. gad;jUk; gy nghUs;fs; 
ngl;Nuhypaj;jpypUe;Jk;> ,aw;if thAtpypUe;Jk; fpilf;fpd;wd. ,it 
‘ngl;Nuh nfkpf;fy;];’ vdg;gLfpd;wd. ,g;nghUs;fs; blh;n[z;Lfs;> nraw;if 
,iofs; kw;Wk; ghypj;jPd; Nghd;w kdpjdhy; cUthf;fg;gl;l gpsh];bf; 
jahhpf;fg; gad;gLfpd;wd. ,aw;if thAtpypUe;J fpilf;Fk; i`l;u[d;> 
cuq;fs; jahhpf;fg; gad;gLfpwJ. tzpfuPjpahf Kf;fpaj;Jtk; tha;e;jjhf 
cs;sjhy; ngl;Nuhypaj;ij ehk; ‘fUg;Gj; jq;fk;’ vd;fpNwhk;.  
 
ngl;Nuhypaj;jpd; gad;fs;:  
 
fr;rh vz;nzapypUe;J ngwg;gLk; gy;NtW tpisnghUs;fs; vz;zw;w 
gad;ghLfisf; nfhz;Ls;sd.  
 

• jputkhf;fg;gl;l ngl;Nuhypa thA (LPG) tPLfspYk;. njhopw;rhiyfspYk; 
vhpnghUshfg; gad;gLfpwJ.  
 

• ngl;Nuhy; kw;Wk; Bry; Mfpait thfdq;fSf;F vhpnghUshfg; 
gad;gLfpd;wd. ,it> kpd;rhu n[dNul;lh;fis ,af;fTk; 
gad;gLfpd;wd.  
 

• cyh; ryit nra;tjw;fhd fiug;ghdhf ngl;Nuhy; gad;gLfpwJ.  
 

• ];lt; mLg;GfspYk;> n[l; tpkhdq;fspYk; kz;nzz;nza; 
vhpnghUshfg; gad;gLfpwJ.  
 

• ve;jpug; ghfq;fspd; Nja;khdj;ijf; Fiwf;fTk;. JUg;gpbf;fhky; 
mtw;iwg; ghJfhf;fTk; caT vz;nza; cjTfpwJ.  
 

• nkOFth;j;jpfs;> fspk;G kUe;Jfs;> vOjg; gad;gLk; ik> tz;zk; 
jPl;Lk; ngd;rpy;fs; Mfpait jahhpf;f ghugpd; nkOF gad;gLfpwJ. 
  

• rhiyfs; mikf;f gpl;Lkd; my;yJ m];ghy;l; gad;gLfpwJ.  
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vhpnghUs;:  
 
vhpAk;nghOJ ntg;g kw;Wk; Mw;wiyj; jUk; ve;jg; nghUSk; vhpnghUs; 
vdg;gLk;. ,e;j ntg;g Mw;wiy ehk; rikf;fTk;> #LgLj;jTk;> njhopw;rhiy 
kw;Wk; cw;gj;jpr; nray;ghLfSf;Fk; gad;gLj;jyhk;. kuk;> fhp>ngl;Nuhy;> Bry; 
kw;Wk; ,aw;if thA Mfpait md;whl tho;tpy; ehk; gad;gLj;Jk; rpy 
vhpnghUs;fs; MFk;.  
 
vhpnghUs;fspd; tiffs;:  
 
,aw;gpay; epiyiag; nghUj;J vhpnghUs;fs; gy;NtW tiffshfg; 
gphpf;fg;gLfpd;wd. mitahtd: jpl> jput kw;Wk; thA vhpnghUs;fs;.  
 
jpl vhpnghUs;fs;:  
 
kuk; kw;Wk; epyf;fhp Nghd;wit. jpl epiyapy; cs;sjhy; mit jpl 
vhpnghUs;fs; vdg;gLfpd;wd. ,e;j tif vhpnghUs;fNs Kjd; Kjypy; 
kdpjdhy; gad;gLj;jg;gl;ld. ,tw;iw vspjpy; Nrkpf;fTk;> vLj;Jr; nry;yTk; 
KbAk;. ,tw;wpw;fhd cw;gj;jpr; nryTk; FiwT.  
 
jput vhpnghUs;fs;:  
 
ngUk;ghyhd jput vhpnghUs;fs; ,we;j jhtu kw;Wk; tpyq;Ffspd; 
gbkq;fspypUe;J ngwg;gLfpd;wd. ngl;Nuhypa vz;nza;> fhpj;jhh; kw;Wk; 
My;f`hy; Mfpait rpy jput vhpnghUs;fshFk;. ,e;j vhpnghUs;fs; vhpAk; 
nghOJ mjpf Mw;wiyj; jUfpd;wd. NkYk;> ,it rhk;giy 
cUthf;Ftjpy;iy.  
 
thA vhpnghUs;fs;:  
 
epyf;fhp thA> vz;nza; thA> cw;gj;jp thA kw;Wk; i`l;u[d; thA 
Mfpait thA vhpnghUs;fSf;F rpy vLj;Jf;fhl;Lfs; MFk;. ,tw;iw 
Foha;fs; %yk; vspjpy; vLj;Jr; nry;yKbAk;. NkYk;> ,it khRghl;il 
Vw;gLj;Jtjpy;iy.  
 
vhpnghUs;fspd; gz;Gfs;:  
 
xU ey;ypay;G vhpnghUs; gpd;tUk; gz;Gfisf; nfhz;bUf;f Ntz;Lk;.  
  

• vspjpy; fpilf;f Ntz;Lk;.  
 

• vspjpy; nfhz;L nry;yg;glf; $bajhf ,Uf;f Ntz;Lk;.  
 

• Fiwe;j tpiyapy; fpilf;f Ntz;Lk;.  
 

• cah;e;j fNyhhp kjpg;igf; nfhz;bUf;f Ntz;Lk;;.  
 

• mjpfkhd ntg;gj;ij ntspapl Ntz;Lk;.  
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• vhpe;j gpwF tpUk;gj;jfhj nghUs;fisj; juf;$lhJ.  

 
vhpnghUs; jpwd; 
 
ve;j xU vhpnghUSk; fhh;gid xU Kf;fpa gFjpg; nghUshff; 
nfhz;Ls;sJ. mJ Mf;rp[Dld; vhpe;J mjpfsT ntg;gj;ij ntsptpLfpwJ. 
ve;jnthU vhpnghUSk; FWfpa fhyj;jpy; vhpe;J mjpfsT ntg;gj;jpid 
ntspapl Ntz;Lk; vd ehk; vjph;ghh;f;fpNwhk;. xU vhpnghUspd; jpwid 
fPof;;fz;l gjq;fspypUe;J ehk; Ghpe;J nfhs;syhk;.  
 
jd; Mw;wy; (Specific Energy):  
 
XuyF epiwAila vhpnghUs; vhpAk; nghOJ ntsptpLk; ntg;g Mw;wNy jd; 
Mw;wy; vdg;gLk;. ,J XuyF epiwf;fhd Mw;wy; vd tiuag;gLfpwJ ,J 
vhpnghUs;fspy; Njf;fp itf;fg;gl;Ls;s Mw;wiy mstplg; gad;gLfpwJ. 
,jd; SI myF Jkg-1    
 
fNyhhp kjpg;G:  
 
,J> rhjhuz #o;epiyfspy; epiyahd mOj;jj;jpy; xU vhpnghUs; 
KOikahf vhpe;J ntsptpLk; ntg;g Mw;wypd; msthFk;. ,J KJ/g vd;w 
myfpy; msf;fg;gLfpwJ.  
 
gy;NtW vhpnghUs;fspd; fNyhhp kjpg;G:  
  

vhpnghUs;  fNyhhp kjpg;G  
khl;Lr;rhzf;fl;b 6000 – 8000 
kuk; 17000 – 22000 
epyf;fhp 25000 - 33000 

  
 
mOj;jj;jpy; xU vhpnghUs; KOikahf vhpe;J ntsptpLk; ntg;g Mw;wypd; 
msthFk;. ,J KJ/g vd;w myfpy; msf;fg;gLfpwJ.  
 
gy;NtW vhpnghUs;fspd; fNyhhp kjpg;G:  
 

vhpnghUs; fNyhhp kjpg;G 
khl;Lr;rhzf;fl;b 6000 – 8000 
kuk; 17000 – 22000 
epyf;fhp 25000 - 33000 
ngl;Nuhy;  45000 
kz;nzz;nza; 45000 
Bry; 45000 
kPj;Njd;  50000 
CNG 50000 
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LPG 55000 

caphp thA  35000 – 40000 
i`l;u[d; 150000 

 
Mf;Nld; vz;:  
 
,J ngl;Nuhypy; cs;s Mf;Nld; vd;w i`l;Nuhfhh;gdpd; msitf; Fwpf;Fk; 
xU vz;zhFk;. cah;e;j Mf;Nld; vz;izg; ngw;Ws;s vhpnghUs; xU 
ey;ypay;G vhpnghUshFk;.  
 
rPl;Nlhd; vz;:  
 
,J Bry; vQ;rpdpy; cs;s vhpnghUspd; gw;witg;G jhkjf; fhy msit 
msg;gjhFk;. rPl;Nld; vz; mjpfk; nfhz;l vhpnghUs;  
             

Mf;Nld; vz; rPl;Nld; vz; 
Mf;Nld; vz; kjpg;gPL 
ngl;NuhYf;Fg; gad;gLfpwJ. 

rPl;Nld; vz; jpg;gPL BrYf;Fg; 
gad;gLfpwJ  

,J ngl;NuhypYs;s Mf;Nldpd; 
msitf; Fwpf;fpwJ 

,J Bry; vQ;rpdpYs;s 
vhpnghUspd; gw;witg;G 
jhkjf;fhy msitf; Fwpf;fpwJ  

ngd;rPd; my;yJ nlhYtpd; 
Nrh;g;gjd; %yk; ngl;Nuhypd; 
Mf;Nld; vz;iz mjpfhpf;f 
KbAk;. 

Mrpl;Nlhidr; Nrh;g;gjd; %yk; 
Brypd; rPl;Nld; vz;iz 
mjpfhpf;f KbAk;.  

cah;e;j Mf;Nld; vz; ngw;Ws;s 
vhpnghUspd; rPl;Nld; vz; 
Fiwthf ,Uf;Fk;  

mjpf rPl;Nld; vz; ngw;Ws;s 
vhpnghUspd; Mf;Nld; vz; 
Fiwthf ,Uf;Fk;  

 
Fiwthd gw;witg;G Neuj;ijf; nfhz;bUf;Fk;. cah;e;j rPl;Nld; vz; 
nfhz;l vhpnghUs; xU ey;ypay;G vhpnghUs; vdg;gLk;.  
 
khw;W vhpnghUs;fs;:  
 
G+kpapy; cs;s ,aw;if tsq;fs;ahTk; kdpjdhy; mjpfkhfg; 
gad;gLj;jg;gl;L tUfpd;wd. vdNt> mit tpiutpy; jPh;e;JtpLk; epiyapy; 
cs;sd. ehk; gad;gLj;jp tUk; kuG vhpnghUshd ngl;Nuhypak;> GJg;gpf;f  
vhpnghUshd ngl;Nuhypak;> GJg;gpf;f ,ayhjjhfTk; tpiutpy; jPh;e;J 
Ngha;tplf;$bajhfTk; ,Uf;fpwJ. ,d;Dk; 148 Mz;Lfspy; epyf;fhpAk;> 40 
Mz;Lfspy; ngl;NuhypaKk;> 61 Mz;Lfspy; ,aw;if thATk; jPh;e;JtpLk; 
epiyapy; cs;sd. vdNt> khw;W Mw;wy; %yq;fisf; fz;lwpa Ntz;ba 
Njit ,Uf;fpwJ. NkYk;. gbk vhpnghUs;fs; Rw;Wr;#oiy khRgLj;Jk; 
kw;Wk; jPq;F tpistpf;Fk; thAf;fshd fhh;gd; il Mf;irL> fhh;gd; 
Nkhdhf;irL kw;Wk; ry;gh; il Mf;irL Nghd;w thAf;fis ntspapLfpd;wd. 
gbk vhpnghUs;fis vhpf;Fk; nghOJ cUthFk; ntg;gk; G+kpapd; 
tspkz;lyj;ij ntg;gg;gLj;JfpwJ. ek;Kila Rw;Wg;Gwj;jpd; juj;jpid 
cah;j;Jtjw;F Rw;Wr;#oiy khRg;gLj;jhj xU vhpnghUs; Njit vd;gij 
midtUk; typAWj;jp tUfpd;wdh;. mj;jifa khw;W vhpnghUs;fs; rpytw;iw 
,q;F fhz;Nghk;.  
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caphp – Bry;:  
 
,J jhtu vz;nza;fshd NrhahgPd; vz;nza;> Mkzf;F vz;nza;> Nrhs 
vz;nza;> #hpafhe;jp vz;nza;> gUj;jp tpij vz;nza;> mhprpj; jtpL 
vz;nza; kw;Wk; ,ug;gh; ku tpij vz;nza; Nghd;w vz;nza;fspypUe;J 
fpilf;fpwJ.  
 
i`l;u[d; vjph;fhy vhpnghUs; vjph;fhyj;jpy; i`l;u[d; thA xU kpfr; rpwe;j 
khw;W vhpnghUshf ,Uf;Fk;. ,e;j vhpnghUs; J}a;ikahdJ. Vnddpy;> ,J vhpAk; 
nghOJ ePH kl;LNk ntsptUk;. ,J kl;Lky;yhky; mjpfkhd Mw;wiyAk; 
juty;yJ. NkYk;> fhw;iw khRgLj;jhj jd;ikiaAk; ,J ngw;Ws;sJ.  
 
fhw;whw;wy;:  
 
fhw;whiyfs; %yk; fhw;whw;wy; ngwg;gLfpwJ fhw;W tPRk;nghOJ 
fhw;whiyfspd; gpNsLfs; Rod;W mjDld; ,izf;fg;gl;Ls;s ildNkh 
(kpd;dpaw;wp) %yk; kpd;rhuk; cw;gj;jp nra;ag;gLfpwJ. jkpofj;jpy; faj;jhW> 
Muy;tha;nkhop> gy;ylk; kw;Wk; Fbkq;fyk; Mfpa Ch;fspy; ngUk;ghyhd 
fhw;whiyfs; mike;Js;sd.  
 
rhz vhpthA:  
 
fhw;wpy;yhr; #oypy; khl;Lr; rhzj;ij nehjpf;f itj;J rhz vhpthA 
ngwg;gLfpwJ. ,jpy; ngUk;ghd;ikahf kPj;NjDk; rpwpjsT <j;NjDk; cs;sJ. 
,t;thA ngUk;ghYk; rikf;fTk;. ve;jpuq;fis ,af;fTk; fpuhkg;Gwq;fspy; 
gad;gLj;jg;gLfpwJ. 
 
#hpa Mw;wy;:  
 
#hpaNd G+kpapy; caphpdq;fs; thoj; jFe;j #o;epiyia cz;lhf;ff;$ba 
Kjd;ikahd kw;Wk; Kf;fpakhd Mw;wy; %ykhFk;. #hpa Mw;wy; kl;LNk 
jPh;e;Jtplhj ,aw;if Mw;wy; %ykhFk;. ,J tpiyapy;yh kw;Wk; 
GJg;gpf;ff;$ba Mw;wy; tskhF cs;sJ. ,J Rw;Wr;#oiyg; ghjpf;fhj> 
jPh;e;J Nghfhj Mw;wy; tskhFk;. tha;e;j tskhFk;. mwptpay; kw;Wk; 
njhopy;El;gj;jpy; Vw;gl;Ls;s tsh;r;rpapdhy; #hpa Mw;wyhdJ 
gad;gLj;Jtjw;F vspjhdjhfTk;> ,d;iwa Mw;wy; rhh;e;j gpr;ridfisj; 
jPh;g;gjhfTk; cs;sJ. #hpa Mw;wy; xU Rj;jkhd Mw;wy; MFk;. gy;NtW 
fUtpfisf; nfhz;L Fiwe;j msT Kaw;rpAld; mjpfsT Mw;wiy 
#hpadplkpUe;J ehk; ngwKbAk;.  
 
#hpa Mw;wypd; gad;ghLfs;:  
 
#hpa Mw;wy; mNegad;ghLfisg; ngw;Ws;sJ.  

 
• #hpa Mw;wy; ePh; #Nlw;wpapy; gad;gLfpwJ.  

 
• tptrhak; kw;Wk; tpyq;Ffs; rhh;e;j nghUs;fis cyuitf;fg; 

gad;gLfpwJ.  
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• kpd;dhw;wy; cw;gj;jpapy; gad;gLfpwJ.  

 
• #hpagRik ,y;yq;fspy; gad;gLfpwJ.  

 
• ePh; ,iwj;jy; kw;Wk; fha;r;rp tbj;jypy; #hpa Mw;wy; gad;gLfpwJ. 

rikj;jy; kw;Wk; #Nlw;Wk; ciyfspYk; ,J gad;gLfpwJ.  
 

 


