Science & Technology
since Vedic Times
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mve travelled acrossthe length and breadth of Im

and | have not seenone personwho is a beggar,who is a
thief. Such wealth | have seenin this country, such high
moral values, people of such caliber, that 1 do not think
we would ever conquer this country, unlesswe break the
very backbone of this nation, which is her spiritual and
cultural heritage, and, therefore, | propose that we
replace her old and ancient educationsystem,her culture,
for if the Indians think that all that is foreign and English
Is good and greater than their own, they will lose their
self-esteem,their native self culture and they will become

what we want them, a truly dominated nation.
X -Lord McCauley (speech of Feb2, 1835 British ParliameM

keu




mtherefore with some misgiving that today | find mm
dealingwith Indians, many of whom do not feel proud of their
Indianness Indians are recognized throughout America as
technicallysuperior. Sincethe day Indianslearn pride, India will
rapidly move out of its third world statusto becomeone of the
world's industrial powers.

-Adam Osborne, Apple Computers
(Dataquest magazine)

How can we lament lack of national pride in Indians without
first acquaintingthem with the country's phenomenalscientific
achievementsn the dim distant past?

-D.S. Kothari

K(Lecture on "Science and Values" delivered at the Indian National Science Acaw

made Iin
India centuries ago




“We owe a lot to
the who
taught us

, without
which no

worthwhile
scientific discovery
could have been
made”

-Albert Einstein

work of these three
mathematicians of India (Aryabhata,
Brahmgupta and Bhaskaracharyg provides the
context of Albert Einstein's remark that ignited
'We owe a lot to the Indians who taught minds
us how to count, without which no B '
worthwhile  scientific  discovery could |§ ‘ﬁ*
have been made.' <
Then comes to my mind the greatest | ’
of all geniuses ever known and Y
acknowledged, and who lived within our

present memory - Srinivasa Ramanujan.”
- APJ Abdul Kalam(lgnited Minds, p. 43-44)
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dk dsUg8FkK FolvkSyy xzgblds pkjksksjpDdj yxkrsgSddeh foKkuds
bfrgkl edals fo'ksT&Urekuk; kgSA




'kwD:kg R I'F"Vdk vkfnvkSyUr
1vkdkBFURZDr LFKKENHZ k] vUrfifk]LoxZk nsoyksdys

[ k§FkL;A x~0 &1/

d%lr [ kkfdo rrnZ' kh"kZ¥KERoZ 026

vafK [ke~A~0 1456

fo"kkfg-x".krs] ke~A~0 412

vk$kaczg~e40 4017
vads"kgyU;foU AdRBoL ;kr~rgn'kkkdk A
rLeknKs;Ko'ks"kesddkudeukér% AR i|jRuekfydk

" kwMkSyuUr

vk$raczg~add a7

okknk®r ~ kb [ka [ksakkrsA
[ kgkjktkeskstHkDr'pkf'k%A
v;euUrkgkf'©o kgj bR;qP;r&Ashxt.kr ' ykss

viLeufodkpo kgjsi jk'kk&

Vi izfo"Vs"ddi%l rs"kgA

cgq"olL;kn- y;& 'V&dky&s

uUrs-P; blavrx Js™ag€Achixf kr yksda
YaHKK"djkpktZ 1}15MZLohY~

10



n'keyo iz.kkyh

n'kkofuH;ks n'kd{;sH;ks
n'k;ksD=ksH;ks n'k;kstusH;%A
n'kkHkh'kgH;ks vpZrktjsH;%A
n'k /kgjks n'k ;qDrk ogn~H;%AA
rs vnz;ks n'k;U=Kkl vk'’ko&
Lrs"kkek/kkua i;sZfr g;Zre~AA &
_X~0 1047 vkSj 8

'kqY c&IwHekkZkS/ukize &

nh?kZprpklk kj Ttgtk'oZekith Z3~ekuh
; RiTFkXdtigvksng etk sfrA
ey

£ o \'x‘
/ﬁ' -
/ { Gl .“N\ ™~
/ By
[ [ TR ff fdlh vk;r dh yEckbZ rFkk pkSM+kbZ ds ox
| h o i 1 % mldh fod.kZ ds oxZ ds cjkcj gkatk g3 A
i o / c?
: : ——
1 l
| |
| i
1 !
[ S i |

ksZa dk ;ksx

11



Vk;ZHKV~V&1 Y:48BR550 72 p >
xzZUFk& vk;ZHkV~Vh;e~ rFkk vk;ZHkV~\ S0 . ° 4
Ni'Foh lw;Z ds pkjksa vksj ?kwerh gS* dkias ;

_ Aryabhatta
vuqyksexfrukSZLFk% i';R;pya foyksemsasgapyA

vpykfu Hkkfu r}r~ leif'pexkfu yadk;ke~AA
VFkkZBtsxfr'khy ukSdeaS B, OfDr dksdukjisfLFkp {k
vkinoLrq,ihNsth vksjHkkxiggbialkrhgSaglh izdkj xfrkhy i Foh
YayaoWEkkBtkyves[kkisz fLFKIQIDr dkspy Iw Arkfnufk=ifpe
dhvksifr djrs gq,izrhr gksgsS&BRkkInAL Fkp S]Folmlds pkjksa
vksifr djrh gSA
YayxHROO0®"KZ ckn dksijfudly&154%

xzgksa dh xfr ds #ayk;ZHkV~V%

d{;k izfre.Myxk HkzefUr losZ xzgk% Lqpkjs.kA
eUnksPpknugykseaa izfrykseapSo 'kh?kzksPpkr~

&vk;ZHKkV~Vh;e~] dykB8a kiknZ-Hk¥oY Mh

NJ

el;e xzg viuh d{kk ij rFkk eq[; xzg vius 0'Rr esa ?kwers gSaA

teZu [kxksyfon-dssyj us xzgksa dh xfr ds fu;e dk
1zfriknu1609 Mhesa fd: kA
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ikbZ S dk eku&

prajkf/kdae"Vxgdk"kf"VLriglik kke~A
v; qr} fo"dkEHRUUKSRrifjkkihA

tc 100$ 4 dks8 Is xokkdjds 6200@stksMtkkk gSks
20000kl okys Rdhifjf/k izkIgksiiSA
C = [(100+ 4) u8] +62000= 62832

rFkki = 20000
blfy,] S=C/d
= 3.1416

ikbZ € dkeku&

kK dky likbzdkeku

egkohj 850 AD
Hkk"djkpk;Z&2 1150 AD
uhyd.B lksek;kti4441545 AD
ra= laxzg%

‘kadjokfj;Kj 15001560 AD
JohnWallis 1655 AD
Abraham Sharp 1717 AD
igrgeu lksek;kth1732 AD
‘kadj oeZu 1823 AD
Jkekugte~ 18871920 AD

(10)1/2

3927/ 1250
28,27,43,33,88,233/ a(10)*
(ek/kokphkrifihite series forg
104348 33215

Infinite series forS

Infinite series forS
31,415,926,536 / (1%
314,159,265,358,979,324 / (10)

vusd foy{k.kv= fn;s] ftulsSds
eku 3]7]8]14}-31 n'keyo LFkku rd
izklr gq,A
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This fascimile is from the
Panchasiddhantika (Five Principles)
of Varahmihir dated around early
6" century. This text graphically
shows how eclipses are to be
calculated. Thus this text
foreshadows what Westeren
Astronomers propounded nearly
one thousand years later

HkkLdjkp$&Z

4118118%p foTtkfni tyxkadegkjkde2

o U;w\s 5500"kgys
xg#Rokddstlke dk
izfriknuA

o xz\&K) karf'kjkdef.k
ftlds nkblkikp&a
(i) Xksyk&¥; Yikxksy'kkb
(i) XZg&Xf.KrA

Bhaskaracharaygl
(11141185CE)
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Hkk"djkpkx@@Rokd"kZLk  Uwwu

vkd f'V'kfDr'p egh r;k ;r~
[KLFka xg# LokfHkeqg[ka Lo'kDR;kA
vkd™:rs rRirrho HKkfr
les leUrkr~ Do irfRo;a [ksAA
& fl)karf'kjksef.k] xksyk/;k;] HkGautlk&'tdjk gk 14%Q M#xr2
i"Folesavkd"KZ kfDr gS¥r %og Aij dh gj HkkipLropkssiuh vksj
[khapdSég oLra Folj fxjrh ggiZ yxrh gSAFolhq dw A/kfnds
vkd"Kds : dhgglmBsr Yog fujk/kkykdk'kedd Fkg3$Fkkius LFkku
Is u gVrhgSkSp fxjrh gS3fydviuh dhyhij ?kwegBA

U;wV1i84&1728 -M#r2> us Hkk"djkdk; ¥E2Hk6500"kksZa ckn
xg#Rokd"kZ.k ds fu;e dk izfriknu fd;kA

xzgksa }kjk lw;Z dh ifidek dktdikly'djkpk;ZY%

Xzg Hkk"djkpk;Z dk eku vk/kgfud eku

i'Foh 36%259 fnu 36%56 fnu
pUnzek 27322 fnu 27322 fnu
eklz 1881 0"kZ 1881 0"kZ
tqfivj 11861 0"kZ 11862 0"kZ

ISvuz ————w 58 0"kZ

Hkk"djkgksvius xzZURKUr f'kjksafZDh&rkCnlegaFoRkjk vy Zdh
ifidek esgxus okysle ; dh x.kuk362575648fhu dhA if'peh
[kxksyfohekWig g x. kukyxHkx5000"kipkr~dhA
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"P, dk eku&

L FkkukUresdkddptdal; kfoHKsnkSLojadS
HkDrks-3~diafReklfu?h FkkysiRdiesrig qfih; kr~AA

. KORLFkiaadkLrn~HKSkGEE
izkXHicsenkkiksnkt. BRp iwoZor~AA

() n fHkUu&fHkUu oLngikgkulksa esa fdrus izdkj Is j[kk
tk [drk gS&1 u2 u3 u4 u5 U......ccceenn... un

(i) n olLrqgvksaesa ,d akygkrh gS rks egymutations

VFkkZP-dk eku gS&
(2 u2 u3 u4 u....un)/ (1 u2 u3 u4 u..... ur)

« Hkkjrhbfrgkl dse/; dky esekkLdjkgkh ig=lyhykor
dk mYyslkrk gSftls firk HkkLdjkpusNkVRE. kr*
i<tk rFkk/iuh igLrd ds?MkVRE. kr* Hkkek uke HK
ryhykorfikkA

 fo}kuldia,slk Hkbar g3d firk Is MKVRE. kr* i<+d|
yhykonnsMl)karf'kjkséfdk yhykodHkkixag ay[kkA

o Hkk"djkgdkh pkj infsksesxf. kr'’kkLek mikld gksdk
mYydpyrkgS&k ekgs'ojp=y{eh/kfFkkSpaxmag

o lu~158Mbsadc] dsnjckjhdfo QSthisyhykordk
Qkjlhesauqokial; KA

* yhykortk vaxzstkaugqokb81@savsyusFkd 81 b4

N

h

eggsujhiFkkVdibkyczofll; KA
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nC. dk eku&

,dk|sdksRE6 in~ew/ZkDeksR @'k
LFkKlzfryksePriaykse? itkkfttgje~AA

n nh ggbZ oLrqvksalasghsa ds p;u ds izdkj"@-kdkZeku &
n(nl) (n-2) (n-3) .......... (n-r+1)
lu2u3 ud U..coeeeeneennnee. ur

czaxgizes
d.kkZfIrHkqgt BdrE Dk kK tbakosr~A
; ksxsikqtizfrHkd@lkkBZTo"kesAA

fo"keprqHkd&iod. kkdz gE cklak ekufuEuw=kj
dsvuglkjgksmS&

ad + bc

(ACQC) = x (ac + bd)
ab + cd
ab + <d

{(BD) = x (ac + bd)
ad + bc

ba
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czaxqlrqHkgZt&

tkR }; dksfVHHgtk kZkgpkqtk'prgfoZ"kesA
vi/kdkdkwehrgsgqfieHkgtkkBAA

nkdedksk f=Hkqtlsak/kkirFkkA | pkhidks d&nwljsds d . kZs

mnkgk dsfy, fp= dsvuqglkjnk$edksk f=Hkiftudh Hkqtida
4 5 rFkig 12 13gSaudpdzh prgHkdzHkqgtkylesdxiu 5

235u 12 6Q13u 3 39rFkk3u4 52 slsprgHka
dkszg~exmigH kigitsg SaA

xckkdjus ij pdzh prgHkagitt vieku Hkaqtkizkir gksrigSajA

pdh praHkdAit=Hkglk {ks=Qy&

L Fkwy @sfarqHkgZtckgdizhooi@ ikr
Hkpoksxk/kZpraittk su ?idaka{ee~AA

fdlh pdzh prqHkZEdgtit=Hkaqts{ks=Qgslw=fuEukuqtkpa&
1- proHkasgy, %ks=Qy [(s-a) (s-b) (s-¢) (s-d)] "
tgki2s= (a+b+c+d)
2-fdlh f=Hkdqssfy,  %ks=Qy [s(s-a) (s-b) (s-c)]V2
tgki2s= (a+b+c)

Zt
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1- ek/kalhT, k(sine)rFkkiksk(cosine)Jsik kWa
Ya;qf DrHKKZEY3 T;s"Bnd&uR1 610 -Mb>
YaU;WhNGAZ1 728 M¥r>
Yaczqd V6881731 M#r2

2- ek/kahLi'kZzk(tangent) Jsfk kWa
Yafdz;kdze@dgigrgeu Iksek;RiB5R1410 M#r>
YatsEl xzs6sB -M#br2
YatMCYyWfCuRt644 M¥#-

AYURVEDA
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* Ayurvedais the earliest
school of medicine known
to humans.

» Charaka the father of
medicine, consolidated
Ayurveda 2500 years ago.

pjd lafgrkeseHk#Ady).k

xHkZpRiokfpraftk&fuHkwrkkrkfir IEHkokfuA
vkgkjtU;kRed rkfBdoZl. lokZf.KkofldsgsAA
pjd lafgrk& ' kjhjLFkk226B00bE#-
xHkZt'k'kalsfukkZjegakj izkkwkjd gksg®a
1- ekrk2- firk 3 vkgkj 4 Lo;a
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fof'k"Vxq.k ;qDr IUrku

Reproduction & heredity beliefs of the Hindus based on their sacred bgoks.

(Alain F Corcus
The Journal of Heridity (American Genetic Association) 75:152 (1984

euglLe’fr] c’gRlafgrk Ysojkfetgjikj,mhmifu”kn~
xkSjo.kZ iw.kkZ;q] ,d osn tkuus okys iq=izkflr gsrq nw/k pkoy vkSj ?kh d&\IkFk iRph Ifgr Lo;a [kk;sa
dfiy 0.kZ nks osn dk tkudkj iw.kkZ;q ig= izkflr gsrg ngh pkoy&?kh ds IkFk iRuh Ifgy [kk;s
";keo.kZ rhu osn dk tkudkj iw.kkZ;q iq= izkflr gsrq ty esa pkoy&?kh ds IkFk iRuh lfgr [kk;SA
tks pkgrs gSa fd iw.kZ vk;q"; okyh fong"kh dU;k gks rks fry pkoy dh flkpM+h cukdj iRuh dks f[kykuk
pkfg;sA
5 tks pkgrs gksa fd esjk ig= izfl) fo}ku~ pkjksa osnksa dk tkudkj cus] rks mM+n]"'gkigky dh flkpM+h cukdj]
uked vkS"kf/k feykdj ?kh ds IkFk iRuh Ifgr [kk;saA
Qzkal rFkk dukMk ds MkDVjksa us mijksDr ij iz;ksx djds mUgsa IR; ik;k gSA
LVkyoksLdh ¥QzkalYz 36 iz;ksxksa esa 31 1Qy %486 izfrkryz
ykjsu YateZuh¥z 234 iz;ksxksa esa 181 1Qy %81 izfr'kr¥z
egRowi.kZ & fyax fulkkzj.k esa eSXuhf'k;e~] iksVSf'k;e] dSfY'k;e vkS| KefldzlksfMigviedk gSA iksVSf'
dh vi/kdrk rFkk dSfY'k;e dh deh Is ig= blds foijhr ig=h

RN

e 0.0 zaA™| ™I g/]j".
o/@

« "“€/ €15 "E O*a“ zam
i ™If2 €' fle "2
cesareans, cataract,
artificial limbs, fractures,
urinary stones and even
plastic surgery and brain

surgery.

e« —I8e "E $!..."" €15|"E
O“a../+€ €1 $™* €™
flel o1 @

* jktk Hkkst dks muds diky dh 'kY;fdz;k ds iwoZ IEeksfguh uke dk pw.kZ
lga?kkdj vpsr fd;k x;k FKKA & HkkstizgtJ/k ¥2927bZ
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anatomy, physiology,
etiology, embryology,
digestion, metabolism,
genetics and immunity

lgJgiafgrkeszirdh 'kY;fd;k

c) xqndjlzkfofk p fLukfLoUWDrL KkksikHksokZe‘poyjeigkiksejkkK mnja
ikVf Robpraf ~xqyizel %tk fu"d;" fujf; c) xgnlkElzfrjkkdj'ekuakyak-iksg
eytkra ok rrks e/kqlfiZkZeFkEkfk ; FkkLFRKtiekiRolkckgaoxkeqnjL IhQsr~A
ifilzkfo; I; soes&Yeaqh,; Relzkokia'kkg rfPNnzeiéek/kk dkyfiihfydkfHknZea]lk
n"Vsp rklkadk kuigjsUdkikafl rr %iwozZoihQsr]IU/kkug ; Fkksilg; sr]

; "Vhikgdfek p d'ke'nk-ofyl  clUksuksipjsr rrks  fuokrekxkjg
izoskpkfideqifykls sPpBsynzkdiiZnzkkaki ; kso fUKT&IBMA

IgJdgrafgrk& fpfdRIKL Fkklidl 7 BO0bE2
c) ksnyksSifjlzkohmnj dh fpfdRIkes&YdeZLaparotomyfor intestinalobstructionand perforation)- c) ksnis ihfM+jksxik Sj
ifilzkoh&mnj@fDr (Case of intestinal obstruction and intestinal perforation) dk LusgyOleatior) LosnySudation) vkSjvH ax
(Annointed djus ds mijkUrukfHls uhpsksejkft(Hairy line, midline) Is ckbXasjpkj vaxqWksM+djj dk ikVu deZdj
(Abdomenshouldincised) pkj vaxqyEchv¥ dkskgjfudky ysakSinldk fujfkk djsals esédkoViSnkljusokysRFkjcky vkin
; keykfntksHkgikenlsnwilj viF dkeM&k s vH axdj iq@% FkkLFkkkkfidj ns&kSmnjckg ok (External abdominalwound)
dklhou dj nsaA
iflzkohmnj dk 'kYdeZ& ifjlzkoh(Perforation) mnj es&lkhkEkdeadlh izdkj djsavkSj kY dksfudky dj vHzkoksa
(Intestinal discharges)dkskQ dj nsafuUrj vkarkdssfNnzokslek/kk vFkkZkl&ikl feykdj d'k o.kZlh phafkda dVoksa
Y edksZarSmzzask okp-1PL10vkSinUggadk |Is dkVnsayXuskigisrdk e~&okaFkK kikstikoghgxk jgusnsaRi'pkr~ox dk
iwoZtitou deZdj ns&klU 1U/kkwk ZReparativemeasuresHkilwaxt kZdsvuglkjdjsafQj ox dkeqygBihvkZfefldkyhfeV~Vh
Is ysidj ns&kSjV~Vekij/ksaAuUrj jksxtksst gokifgr Hkoegh ks&Sjpkr ~deds IEcflkr vkns'ksaksxbksSyniksk X rnkks

egpksBkhdk&vkgkpsARA

«"ijY[ O.0¢ nelsl|Zam™
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lgJglafgrkesa DdFkjhdh 'KY;f@;k

rr %40, sik'osBouh; oeksk eqDrk-opkPNlejhizekanfk krkek fd kIkSdZgsrksfiR Fkkk u
fHK|rpw ZrekrFkkz rsi pvkZeYjeifLFkfg iq@sfjo ™) esfr rLekrelLrkexzoSkknnbi=Hkay
cfLrik'ozZxrik kkZHUud"\JorLekrrklkeqRIlaxoRdMr ; sr-rks: Wk kY oklesizkolozKkisikesr
ikt okewizlsdkkukbgikewejhazkkn filkUefksjsdkk fiu Hkdff}/ KkHkUucikefidkss
fll ; fr] v'ejhokfufe UkiisdHkUucfLifh@hkHkikPNifofgrPNsrkuds Unifio)RokPikYL; sfrA
mnAk r'’kMarwkksndnk&exkg Lossr]rFkkfg cflLrjl'tk u iwZysiwksak {khjkd"klaig"iusk
forl; kr~BRA
lgJgrafgrk& fpfdRIKLFkkuB3 Y4508vbZ
iZkkudeZ(Operativeprocedure)& blds i'pkr ~souhs ckbylesj; oek (Barley width) NksMwjh ds
izelkdscjkcj Hksifincision) djsadqNdh |Eefr Is ; g HksmkfgukiksyFkoR/ kj lgféklkgkdjuk pkfg,A slkiz Ru
djsdd v'ejh u rksvqdM+s&ykekdiismidk pwjghgkD ksafkEkksikekk'k egg tk; rksv'ejh ig@gkskrh
gSW %vxzo(Scoopelike instrumej Is leLr v'ejh dkgudkysaA
fl=; kemkE&iz ksxeso/kkul fl=; ksmewk'k dslehi ghxHkkZgksrgSar “muesiesiz ksXdij dhvksj
(Upwards) dkgdjs&4ihNih vksjdks@osteriorly ughadd Fkkl=; kesemizkoloZ (Urine dischargingulcers) gks
tkrk gShit'kkssdkéemizisd (Trigone of the bladder)dsHkshaiewnkj k (Leakageof urine) gksijgrk gSikejh
dksudkyusisfy, fd; sx; sHksmisvfrfiDr ; fn ewk'k dk HksigksrgSks g kkrdgSBlh izdkjnké FkkijksalkUu
cfLr YacfLdk HksngikgkoZ BhdughgksrgSA

lqJgiafgrkedgkfL\VdtZjh

fo'ysf'krkLRalldk ko kfelakkufdaFkkortklkizeker~fFkoh#dée=ac ghRR&oyfEL; AA
rsuizelkstg x. Mik'okZngRyARoRKfldkxzefedy[ ; pk'kizfriUrkhirr ~k/koSfHKZ %erizer
IglafgriE; xrks FkkoUukstkfHKlebn-okAzksU pBukediBiitay, "VhikqgdkatuS'pAA

laNK IE; d~fipquiirsu rSysflapsnid fUkykukesify,; % uj%qth k§ZukkejsPb ; Fkksins'ke~AA

. <@ IU/kueqikArkrrn/kZ'ksjigafuzd UgbiggudZzfaarsr lekgp dgkZnfiekalke~AA
IgJdgiafgrk& IwL FkktER2&32 BO0b &2

fNnzkfldk dh IU/kku&ftd& ve ukfldkdV tkusdscknmldh IU/kku&féfdk o. kZdjsaxaklk ds
dVeHkkatscjkej dk isMdk iUKlysdj mih dsvkdkj&izdkilk eakikky (Cheek)ij Is bl izdkjdk dkVs
fd og,d vkspxky Is tgM{gsvkSpwljhvksjds Hkkalksuklk dsIVs Hkki ] uklkxadksdgN[ kgjpdi
(Making the noseraw) dq'ky' kYfpfdRId Iko/kkuhiwthicd dezZdj tkshhsAc bl izdkjuklk dks
izkd'r. i nsdjrFKKLFKi] fr; k tkrk gSksnksikfivksaufydkvidiabkikjikzesafo"\wj rFkKAij
mBkdjcki/kn; k tkrk gvkSRij Is jDrpUnbieqygBykSjlkatu dk pvkZNM+ddiFkKQsn diM+Hs
<ddj fryrSy Is fujUrj fipgls flapu djsAiksxtksk rfiykossSih. kgkskusij fofkiwoZajspudjkosaA
tc bl izdkjtksMxik Hkkidkylzdkjjksfg(Healed)gktk; rkscky Is tgMHEkakslkVin; ktkrk gSA
bl izdkjlU/kkudjusij ; fn uklk NksWRrkokM-gks; h gkskssko; drkuqlkjNks\dks<kdj vkSgM+h
dk&kVkduklk dkd.okHkkfad nsosaAA

\
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egkHkkjr esa Dyksfuax
YVaMekyd™ .k x.kifr ekrkigjdj¥2

Xokfy;j ed@4%sa tUeA

xtjkjkts esfMdy dkyst Is ¢ -

ekSykuk vktkn esfMdy dkyst fnYyh esa dk;Z

199%sa 'kjhj ds vUnj gh u;k xHKkkZ'k;@fdMuh rS;kj djus ij ys[k |zdkf'kr

199@sa vesfjdh isVsUV ds fy;s vkosnu

:g 'kks/k cht dksf'kdk ¥LVse IsyY% ij vk/kkfjr gS bltaqBepakiid;k

199@sa vesfjdh isVsUV ds fy, muds vkosnu ds ckn vesfjdk esa LVse Isy ij

dk;Z 'kg# gqvkA
Mkekrkigjdj dk dguk gS fd bl 'kks/k ds fy,egkkdkigr ds vkfesa of. kZr

xkU/kkjhld®ig=ksa ds tUe dh dFkk Is izsj.kk feyhA
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"Her (India's) elevation will
not come in Sir Prafulla
ChandraRay'stime. A small
spare man, in feeble health,
anda confirmeddyspeptic,he
will be spentin her service
But the memory of these

serviceswill survive".
-Sir Edward ThorpeNature (1919.

"While we shall neverbe able
to repayour debtto him, we
must try to emulate and
propagatehis ideals and this
would be the fittest way to

offer our homageto him".
-D. Banerjea,. Indian Chem. So2Q11),

2.8.1861 - 16.6.1944

ukxktqZton HkAP&20% bZ
o 'kwU;okn ds izorZd] izfl) ckS)
nk'kZfudA
e 0S|d rFkk jlk;u'kkL= ds vkpk;ZA |
e egUoiw.kZ xzUFk % v"Vkaxan:] jljRukdj]
ek/;feddkfjdk] foxzgO;korZuhA
e ukxktgZu ds jlk;u'kkL= dh igLrdksa dk vuqgokn
phuh rFkk tkikuh Hkk"kkvksa esa gqykA
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“dky foHkktd

izkxSfrgkfldHkkjr

(4000 B.C.- 1500 B.C.)

gM+lik&iwoZ ¢4opo B.C - 2000 B.C)

gM+lik dky YaflU/kq?kkVh&Hdaks’c - 1800 B.C)

gM+l11kk&vuUrj dkysoo B.C.- 1500 B.C)

oSfnd oavk;qosdky

(1500B.C.-800A.D.)

oSfnd dky (1500 B.C.- 600 B.C.cq)iwpZ

vk;qosdky dkSfy¥avFkZ'kki32]-296 BC/
(600B.C.-800A.D.) pjd Yapjd lafgrk2

lqJgr¥algdar lafgrk¥z

okXHRhvL Vkaxlax2gkaxg]n800-850 ADY4

rkaf=d dky

(700 A.D.- 1300A.D.)

lade.kdky 0 Utafl);ksx¥z
(800AD.-1100AD)  PDikf.kYap@BnRrkY2

jliRukdj¥aukxktgZu¥z] jlk.kZo YaxksfcUnkpk;Z¥%] losZ'oj jik;u] /kkrgokn] jl
xksfoUnYz] dkdp.Ms'ojh rU=] jlsUnzpw.kkef.k Yalksenso%] jlizdk'klg/kkd]
jlifpUrkef.k YaenukUrnso4] jldYi ¥%:nzk;ekyk ra=%2

=y

vkS"kf/k&jlk;u dky

(1300A.D.-1600A.D.)

jliRulegPp; ¥20S|flagxqldsig: okXHKk k] {eh Yfo" kqrisof-ekfydk

YaekFkuflggRiikd) Yafl) fuR;ukFk§UnzfpUrkéfilkj  YaxksfoUnkpk;ZY¥2
Ikjax/kjlaxzd/slkjax/kidUnzlkjlaxZgixksikyd ™ j&tlnzdYinktekrgjRuekyk
jliznhi ] jldkSeqihikkoizdAkHkkofe XkidfDtkdZizdkkleatjh ¥a'kkfyukFk
jljatu ] xuUkddyi

n; YafHk{kq
;"kks/KjY2]
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izkphu Hkkir esa jlk;u fokku dk fodkl

2508C Is 2008C : Gold, silver, copper, lead, bronze, electrum-@g), Some minerals, glazed

1508C Is 808C

608cC |s 408C

10@D Is 408D

400D Is 608D

808D Is 908D

100&D

potteries, porcelain, terrracofajence art of dyeing (with extract of madder rooi
(alizarin), mortar.

: Tin, iron, glass, fermentation (for alcoholic dirnks and curds), tanning.
Emergence of medicinal chemistAyirveda.

: Brass, steal, colorued glasses, solder§R) ink, vegetabel dies, amalgams,
diamond and gem stones. Atomic theory and concept of compound formatio
: Theory of chemical combination, preparation of alkalis, use of minerals in
medicine. Relation between heat and chemical change.

. Iron pillar (Delhi, pure wrought iron), statue of Gautam Buddha (pure coppe
99.7%, Sultanganj).

: Extraction of zinc from calamine (first in the world), use of murcury sulphide
(red and black) in medicine, gemstones.

: Paper making.

1108D Is 120D : Soap indelible ink, sulphuric acid, antimony from stibnite.
1308D Is 1608D : Medicinal uses of calomel, blended perfume, aquaregia, gun powder,

pyrotechny, essential oils, tinctures, opium etc. in medibideyy(Cu-PbZn-Sn).

.

=

;wWjksi esaa vU;=ik;u foKku dk fodkl

Discovery Period

Glass 120 century AD (2000 BC in Egypt, 2600 BC in
Mesopotamia)

Alchemy 13" century AD (2 century BC in China, 1stto 70
century AD in Egypt and Arabia)

Arsenic 13" century AD

Iron 14" century AD

Antimony 1492 AD

Sulphuric Acid 15" century AD

Zinc 1695 AD (Hamburg), 1740 AD(Bristol)

Dyeing 18" century AD (France)
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; wiksiesglk ; u foKku dk izkjEHRZohakrkCnhA.D. esa
fFkksfQyldsIkFk ekuktkrk gSA

1dh&rkCnlesefl) dhfe kxj jkstj cSdu42181294A.D.%%
usiz ksxks&kfujh{kkkga tksj fn; kA

15%hadhakrkCnlesaSiklsyl 44981541 A.D Y5us vkS kf/K
ilk : u ds{ks=esdk Zfd; kA

1@hd&bhakrkCnhesarkafll cSdu 456&1636 A.D.% us
vk/kgfudoKkudh vk/kkifkyK[khA

1HhakrkCnresgkcVZCaky 462&1691 A.D.Yus xSIksds
flykar dk izfriknu fd; KA

izfl)  Ykalhlhjlk ; u oSKkfugokft; s1473&1804A.D.Y4us
Toyu esakDlhtu dh HkwfedikbZA

Indian Paints
Association (IPA)
Award (2010
M+Ilik&ivaéy S
%100020(3%8 c Technical Excellence
( C) in Coatings and
Allied Field Research
K.V.S.N. Raju
Ramanuj Naryan
Kishore K. Jena

ATTENTION!
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gM+lik dky

flu/kg ?kkVh dh I
(25001800B.C.)

1:rk

gM+lik dky

flu/kq ?kkVh dh IH;rk
(25001800B.C.)

34



gM+lik&vuUrj dky
(18001500B.C.)

rkez fufeZr oLrq

gM+lik&vuUrj dky8001500 B.C.

Sa
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osnksa esa&&a&

osnlesty dh mRifUky dk egUoly dsxgk]ty ds
Hksty Is I'f"V] fofo/k/kkrg,jinudkfed. k] mudsfofo/k
mi; ksxyo.k]ty VkSjjRukskk vkS"kftls #i esani; ksx
vkfn dk o. kZieklIr gksrigSA

vKWDIhtwa viXu] fe=] oS'okujviXu] ekrfjyk vkfnA
gkbMakstu Ikse]ty] vki%olfyy] o#. k vkfnA

S vXuh'kksekS foHkzfr&vki br~ rk%A  vFkoz 3135
ty esa viXu ¥avkDlhtuYz rFkk lkse YagkbMakstuYz nksuksa g

S vllg&vklhu~&ekrfjyk izfo"Vo%A VFkoZ 10-8-40
ty esa ekrfy k ok;q YavkDIhtuYz izfo"V gSA

S oSykujks ;klg&viXu% izfo"V%)] rk vki%A -7-49-4
ty esa viXu YavkDIhtuYz rFkk Ikse YagkbM2akstuy2z nksuksa d

S fe=a gqos iwrn{ka o#.ka p fj'kknle~A
flk;a ?k rkpha Ik/kUrkA X -1-2-7
ty dhizflr dsfy, fe= YavkDIhtulEkko#k YagkbMakaitsid=
ysrgSaA

SaA

ks ,d= ysrs gSa#

36



S fo|qrks T;ksfr% ifj laftgkua fe=ko#.kk ;ni';rka RokA
rr~rs tUe mrSda ofl"B] vxLR;ks ---A

S mrkfl eS=ko#.kks ofl"B] moZ';ka eulks-f/k tkr%A

S vlijl% ifj tK+s ofI"B%A
nzlla Ldé-----ig"djs RoknnUrA

S dgaHks jsr% flf"kprq% lekue~A
rrks tkrekggoZfl'Be~A _Xx- 7-3310 Is 13

fe= YavkWDIhtuksjo# k YagkbZMagkaigEd] Yaij[kuyhYesa
ysdj fo|qr izokgdjusls ty dh mRiflgksrgSA

S vkiks ;n~ oks ri% gj% vipZ% 'kksfp% rst%A

YawvFkoZ2-23-1 Is 5%

vFkoZosn esa ty ds ikjp xg.kksa dk 0.kZu gS&

ril~ & xeZ gksuk] xehZ nsuk] rki vkSj larkiA

gjl~ & nks"k ;k ey dks nwj djuk] LoPNrk iznku djukA

vipZl~ & rikuk] jxM+ Is fo|gr~ mRiknu vkSj mUkstuk n

'kksfpl~ & izdk'k nsuk] nkgdRo vkSj 'kks/kdRoA

rstl~ & rst] dkfUr] IkSUN;Z] yko.; vkSj izlerk nsukA

>

SUKA
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S e/kg'pgr% 'kgp;ks ;k% ikodkLrk vki% x~ 7-493
__Xosn ds bl ea= esa ty ds rhu xg.kksa dk mYys[k gS&

e/kq'pdyo &e/kq ;k e/kgjrk nsus okykA ftuds }kjk vdZ] vklo]

lksejl vkfn rS;kj fd;s tkrs gSaA

'kqp;%  &nks"kksa ;k ey dks fudkydj LoPNrk iznku djus @
ikodk% & nks"kksa dks tykus] 'kq) djus vkSj ifo=rk iznku

lajk]

kysA

ljus okysA

ty Is I'f"V dh mRifUk

S rfen~ xHkZa izFkea n/kz vkiks
;= Nsok% lexPNUr foysA _x~ 10826

ty esa Icls igys I'f"V dk cht iM+kA ty esa IHkh
rUoksa ¥ansoksa¥z dk lekos'k gSA

S vki% ---- foyL; LFkkrqtZxrks tfu=h%A x~ 6507
ty IHKkh pj vkSj vpj txr dks tUe nsus okyk gSA

S vkiks g ;n~ c’grhfozZyek;u~
xHkZa n/kkuk tu;UrhjfXue~A tq- 27-25

ty esa loZizFke I'f"V dk cht iM+kA vkSj mlls vfXu
dh mRifUk ggbzZA
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ty Is viXu dh mRifUk

S vika uikn~ :ks olgfHk% Ig fiz;%A x~ 11431
viXu dks “vika uikr~* vFkkZr ty dk ig= dgk x;k gSA
:g Hkh fd ;g olgvksa 4" Foh vkinYz ds IkFk jgrk gSA

S re~ vkiks vfXua tu;Ur ekrj%A _x~ 10917
ekrk #i ty us viXu dks tUe fn;kA

S vXus fiUke~ vike~ VflA v- 1835
viXu dks ty dk fiUk ¥A"ekYs dgk x;k gSA

S RokeXus iq"djknf/k& vFkokZ fujeUFkrA-~ 61613

vFkokZ Rok izFkeks fujeUFKknXusA ;tq- 11-32

0.kZu gS ?k"kZ.k vFkok eaFku Is ty Is viXu mRié gksrh gSA vFkokZ
igys _f"k Fks] ftUgksaus rkykc ds ty Is eaFku }kjk viXu mRié dhA

T~

,e

lw;Z esa gkbMakstu rFkk ghfy

S IksesukfnR;k cfyu%] Iksesu i'fFkoh eghA

VFks u{k=k.kkes"kke~ & miLFks Ikse vkfgvidx 141-2
0.kZu gS fd Iw;Z dh AtkZ dk Izksr Ikse  YagkbMakstgBA
S vika jle~ mn~o;la Iw;sZ IUra lekfgre~A
vika jIL; :ks jlLra oks x g~.kkE;qUkee~AAq-9-3
0.kZu gS fd lw;Z esa gkM@kstu vkSj ghfy;e xSI gSaA gkbMakstu ds
fy, “vika jl%* vty dk Ikj Hkkx2  'kCn vk;k gS rFkk ghfy;e
dsfy, “vikajlL; ;ks jl%* 'kCn vk;k gSA vFkkZr ghfy;e
ty ds Ikj&Hkkx gkMakstu dk Hkh lkj&Hkkx gSA "lw;sZ |Ura
lekfgre~* vFkkZr nksuksa xSlsa Iw;Z esa foleku gSaA

Hi+ HY+ HY+ HY o ,Het+2 ,B+2CF J
+ AtkzZ (24.82MeV)

Hans Albrecht Bethi90&2003 German Scientistin Americk)38




/kkrg foKku&

v'ek p es e fRrdk p es fx|;'p es ioZrk'p es

fldrk'p es oulLir;'p es fgj.;a p es-;'p es ';kea

p es yksga p es |hla p es =ig p es ;Ksu dYiUrke~A
Vaetop4-7-5%%

es|s IRFkj] feV~Vh] ioZr] fxfj] ckyw] oulLifr] lqo.kZ]
yksgk] yky yksgk] rkez] Ihlk vkSj Vhu ;K Is c<+8A

/kkrg foKku&

S gfjrs =hf.K] jtrs =hf.k] v;fl =hf .k rilkfo"BrkfuA
Yalksus] pkanh rFkk yksgs ds Yarhu&rhu¥z /kkxksa Is ;Kksiohr cukus dk 0.kZu g§%2
vFkoZ 5-28-1

S =:% iks"kk% f=0"fr J:Urke~Awrkez2s 3
Yarhu /kkrqvksa ¥;k nzC;ksaYz ds fed.k dks f=0'r dgrs gSa%

S :ks foHkfrZ nk{kk;.ka fgj.;a

| thos"kq d.kqrs nh?kZekg¥adess 2
/kkrqvksiks 'kq) djus dh izfd k dks n{k dgk x;k gSA'kq)
fd; s gq, lksusdks *nk{kk k fgj.; * dgk x;k gSA;tqosZivksSj
vFkoZosresa'kg) I|ksusdh tathj iguus ; k rkcht cka/kuss
nh?kkiZo opZfLork vkSjcyo'f) dk o.kZwSA
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S v;Le;ku~ fo p'rk cU/kik'kku~A VFkoZ 6-63-2

~

S v;Le;s nz'girsA VFkoZ 6-63-3
yksgs dh cuh tathj Yaca/kik'k¥2 rFkk yksgs ds cus [kwaVs ¥nzqin¥z gk
0.kZu gSA

S _"Vhj;Le;h%A VFkoZ 4-37-8

S "VhifgZj.;;h%A VFkoZ 4-37-9

S fgj.;fuf.kZxqijk u _f"V%A _x~ 1-167:3

yksgs vkSj lksus ds cus cjNs@Hkkys v4_'V%2 dk 0.kZu gSA

S ra Rok Ihlsu fo/;keks ;Fkk uks-lks vohjgkA
vFkoZ 1-162 Is 4
vFkoZosn ds bl iwjs lwa esa Ihl /kkrq dk 0.kZu gSA Ihls ds
cus NjsZixksfy;kskszk=gvksa dks ekjus dk mYys[k gSA

S v;Le;sukadsu f}"krs Rok ItkeflA vFkoZ 7-1151

yksgs dh dhy vuv;Le;vad¥: ds iz;ksx Is 'k=q dks Hkxkus dk iz;ksx gSA

HkLe fuekZ.k

S eqDrk HKLe&kq) fd;s gq, eksfr;ksa dks [kjy esa xks&ngX/k ds
IkFk ?kksVdj lg[kk ysaA pw.kZ dks ,d IEiqV esa cUn djds miyksa
dh gYdh vkjp esa Qwad nsaA bl izdkj eksrh dh 1Qsn HkLe

rS;kj gks tkrh gSA ¥jlrjafx.kh¥s

Ikin HKLe& 'kq) ikin 4 rksyk] 'kq) xa/kd 4 rksyk [Kjy

esa ?kksaVvdj dTtyh cukdj cM+ ds nw/k ds IkFk ?kksaVdj feV~Vh
ds pkSM+s ik= esa dgaMs esa Mkydj pwYgsa ij p<+k nsa vkSj uh
eUn&eUn viXu nsaA cM+ dh xhyh ydM+h ds MaMs Is pykrs jgsaA
bl izdkj fnu Hkj ean vfXu esa idkus Is ikjin&HKLe rS;kj gks

tkrh gSA Yi;ksxfpUrkef.kyz

Iksuk] pkanh rFkk rkack dh HkLe Hkh blh izdkj rS;kj dh tkrh
gSA

=iq HkLeA

jkaxs dh HkLevioax HkLe ;k =iq HkLe%2dk 0.kZu gS#¥FkoZ 11-3-8v>

(0]

(0]

DS IS
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HISTORY OF METALLURGY IN ANCIENT INDIA

SN

Period

Item

Location

2500-1800 B.C.

Copper-Bronze Technology
Cire-perduce process
Copper mines found

North West India
Rajasthan
Many parts of India

2. | 1800-1000 B.C. | Use of Copper tools Some parts throughout India
Copper - hoards
1400 B.C. Discovery of the Earliest iron object Ahar in Rajasthan
1200-1100 B.C. | Copper rich areas with Copper smelting Ahar, Nho in Rajasthan, also
Traditions in U.P. and Bihar
5. | 4t Century B.C. | King Purushottam presents Indian made steel of | Taxila
Alexander
4% Century B.C. | Making of pure Zinc by Distillation process Rajasthan
370-375 A.D. (Delhi) Iron pillar fabricated. Shifted to Delhi in Mathura (U.P.)
1050 A.D.
8. | 5" Century A.D. | Huge Copper statue of Buddha 7 ft. 6 inch High Sultanganj, Bhagalpur
& Weighing 1 ton, Fabricated in two layers (Bihar)
9. | 8" Century A.D. | Wootz steel of making high quality swords Export to Damascus, Syria
Onwards
10. | 13t - 18t Large scale production of Zinc Zawar - Rajasthan
Century A.D. Transfer of technology to England

ykSg LrEHk & fnYyh

Detail of the Pillar's surface
showing the excellent state of
preservation of the inscription
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Hkxoku cq) dh ewfrZ
ikjpoha 'krkCrtdk

lgYrkuxat] Hkkxyiqj Yafcg

Kiva

dig &1 Tffavor

&jljRulegPp;] 5@67]74]83

(120ha 'rkCwmt)
ed.M ykSg rh{.k ykSg dkUr ykSg
(Cast Iron) (Wrought Iron) (Carbon Steal)
1-e'nq 1- K] 1- Hkzked
2- dg.M 2- 1kj 2- pqEcd
3 dMKj 3 aUuky 3 d"kzd
4 rkjkoV 4- nzkod
5 okftj 5 jksedkUr
A dlanidee
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'ka)yksgdjtra Hkkugyksgk'elkje~ argal @1 aiffaxo

feJayksta ; eqfnriUkyalkalorze~] (120ha ‘kCah)
IkkrgZykegbfr er %ks-t usdkFkZokphAA
"Kg yksg iwrh yksg fed yksg
(Noble Metals) Yav'kq) yksgk2 (Alloys)
1- Igo.kZ 1- ukx ¥alhlk¥2 1- ihry (Brass)
2- jtr 2- oax¥4fVuYz  2- dkalk(Bronze)
3 yksgk 3 orZyks(Bell Metal)

iwrhyksigia; eqfnrakxoaxkfHk/kkue~A  gjiiruleqrp:] 5/1

V"VHKkxskezs f{HkkxdqgfVysA
fonzgrsikoskalarr~ IkSjk"VaHkgeEke~A

&jljRulegPp;] 5204

Bronze is obtained by| |vkB Hkkxkez(Cu) rFk

melting 8 parts of copper |nksHkkxfVu (Sn) dk$g

and 2 parts of tin together| |lkFk&lkFkkykusls dkal
This was practisedmore in| |izkIr gksrkjSA
Sourashtra

dkalL

(120ha 'rkCih) 'L

44



I A

&jljRulegPp; 837 (1ha 'rkCah)

dkalses&kksMkdkesaky
YavklsZfud QkbM¥eykd;
oadukyesgkd) xeZdjus
Is ?kks"kkd/aaspsVyléu
tkrk g<

AT P ERV—eraT

lgo. k4ima rkezeh{ ka3~xadkqtd~xee~A
yksgUTRIM~aRp ; Fkkiwodlg e~AA

&jlk.kZoe~/@96
dha 'krkCnhz
N%zeq[Kkkrqvkibe{k|. kiks/kilk @e fuEuorgS&
lgo kZ jtr ! rkez! ykSg! Ihl ! ftadA
Au >Ag > Cu > Fe >Pb > Zn

Yavk/kgfud jlk;u foKku diglectrochemical Serieblh @e ds vuq:i gSAY2
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URS &1 frspyor

(Extraction of Mercury)
&jljRulegPp; 7@67 (12ha 'rkCai)

v'kg) ikin dksv/kdkru] A/oZikru
rEkkfr : Zdikru fof/k Yk 'kq) fd: K
tkrk gSAbl izdkj ukx YaysNABkk
oaxt/sfVubks'thwigkskrs gSaA

ardl I[g BT

ukxsykkjjktsu/ekfira'kgf)e PNfrA
rkjaf=okjfuf{kirdi'kkph&rSy&eee~AA

&jijRUKd] 1@13
Boha 'krkCnhY%

v'kq) pkijnhhlk ds IkFk xykusvkSjHKLekisalkFk
xykusj 'kq) gksrigSA
Yavk/kgfw@tallurgy esa ;g fof/Kupellation dgykrh gSY-
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g3l Bl HAIRAT
(Killing of Metals)

ukfLr rYyksgekraxksxa/kdds'kjhA
fugWUknxa/kekks }k ekf{kdds'kjhAA

&jlk.kZo7@13§139

Ahdha 'krkCnhvz
,slh dkshRkraughg3ks xa/kd: ih flag Is u ekjh
tk lds ; k tks ekf{fkd: ih flag ds xa/kek#s u
ekjktk IdsA

YA H—aIC

&jlk.kZoeda4I K51
dha 'krkCnhz
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CLASSIFICATION OF CHEMICAL SUBSTANCES

egkil
mijl
lkekt) |l
JRU
/KKkrq
fo"k
{KK]
VEyY
yo.k

Main chemicals
Subsidiary chemicals
Common chemicals
Gems

Metals

Poisons

Alkalis

Acids

Salts

10 yksg HkLe Metallic powders (compounds)

egkjl
(Main Chemicals)
1- ekf{kd
2- foey
3 f'kyktrq
4 |L:.d
5> ply
6- |ld
7- njn
8 lzksrks-

ekf{kda foeya 'kSya piya jldLrFk
IL;dks njn'pSo IzkstkeFkkLVde~/

Iron pyrites, Fesiron sulphide
Cubic Sulphide of Iron, &
Asphalt, bitumen
CopperSulphate blue vitriol
Some lowmelting sulphide
Calamine, a zinc mineral
Cinnabar

Collyrium

KA
\A
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Mijl (Subsidiary Chemicals)

1- xa/kd Sulphur Allotropes

2- xSfid Hematite (FgO,)+Laterite+Clay

3 dkfKkl Iron Sulphate FeSPO

4-  rqofj Alum K,SO,, Al, (SOQ))3, 24H0

5 rkyd Orpiment AsS,

6- eu%fkyk Realgar AsS;

/- vatu Collyrium

8 dadq"B Excreta of baby elephant
lkekU; jI (Common Chemicals)

1- dkafiYyk Mallotus philipensis

2-  xkSjh ik"kk.k Arsenic oxide

3 uolk]j Ammonium Chloride NECI

4-  ojkvd Marine Shell, Cowri

5  viXutkj Ambergris from fish

6- tkyorZ Lapis Lazuli, Aquamarine blue

7-  fxfj flanwj Vermilion, (HgS) from rocks

8 fgaxqy Cinnabar HgS, Mercuric sulphide

9 eqnkZM 'k axdirarge PbQ lead monoxide
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VEY (Acids)

* izkphu Hkkjr esa dkcZfud vEyksa dk fuekZ.k vusd Qyksa]
rFkk vU; inkFkksZa Is fd;k tkrk FkkA mnkgj.k ds fy,& uhag
ds Qyksa Is Ikbfvvad vEy] VKjVSfid vEy] vkDISfyd VEy rFKK
VSfud vEy] LVKbjsDI csUtksbu YamnL; ig"ivz Is csUtksbd \
LVksjsDI vaf'kykjlvz Is fluSfed vEy] fdf.or vé Is ,sflfVd VEY]
ngh Is ySfDVd VEy rFkk xksew= Is fgligfjd vEyA

» [kfut vEyksa dk Kku @e'k% ckn esa gqvkA laLd r rFkk rfe)

iq"iksa] ifUk;ksa
W iztkfr

Ey]

y xzUFkksa

esa lY;wfjd VEy YankgtyY2] gkbMaksDyksfjd vEy rFkk ukbfVvad vEy

dk 0.kZu gSA
* :nzk;ekyk esa’&rkez nkgtyS;kszZxs tk;rs rgRFkde~ 'kqHke
Cu +2H,S0O, o CuSQ +2H,0 + SO

~A**

VEYjkt (Aqua Regia)

dklhla ISU/koa ek{kh IkSohja O;ks"kx
lkSopZya O;ks"kdk p ekyrh & jllaHko

f'kxzgewyjlS% flaks foMks-;a loZtkj.k
&jlk.kZo 9@2]3 ¥2120ha 'krkQ

dinl] ISU/kadkf{kd]lkSohjlpks"karhielkysé& IksaBlkyh fepZ
vkSijfejpk¥zkU/kd]IkSopZya'kksjlekyrh jl& bu lcdks f'kxzg
Is fla djds tks*foMturk gSpg /kkrqvkisatyk Idrk gSA

bl ; ksxesdlhl dksxezdjds IYY; wfjd,sfIM curk gksxkks
'kksjlj izfrf@; k djds ukfvad,sflM vkSjISU/kd izfrfd; k djds
gkbMaksDyksfijdi1 nsrkgksxkiBu nksukikafeJ.k vEyjkt dgykrk
gSitlesa La kxkSjlySfVuerkin /kkrosblkRkgykrh gSaA

U/kde~]
/oA

VoA
nhvA

S?
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{kKij(Alkalis)

egf'kZ 1qJdqgr 'kY; f@;k esa vusd izdkj ds {kkjksa dk mi;ksx djrs FksA
bu inkFkksZa Is Ardksa dk {kj.k gks tkrk gS] blfy, bUgsa {kKj uke
fn;k& ™Mr= {kj.kkr~ {k.kuk}k {kkj%**
jlk.kZo esa rhu izdkj ds {kkjksa dk 0.kZu gS&

Mi={kkjk% Vad.k{kkjks ;o{kkj'plftzdk**

&jlk.kZo5@35 Adha 'krkCnhz

1- Vad.k {kkj “alqgkRkfaxX/
2- ;0{kkj (Potassium Carbonate)
3 IftZzdk {kk]
fry] vkikekxZ] dnyh] iyk'k] f'kxzq] ekspd] ewyknzd] fpUpk Yaheyh'2]
V'ORFk %ihiy%2] bu o'{kksa dh ydM+h dh jk[k esa o {k {kkj gksrs gSaA

dkfLVd {kkj fuekZ.k dh fgf/k
YulqJar lafgrk] Iw=LFkkue~ 1i1]12%%
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* Dbl fof/k esa fuEu jklk;fud vfHkfd;k;sa gksrh gSa&

IgJgr us {kkjksa dk Hk.Wgdk ik=esa djus dks fy[kk gS&
rr% dV'kdZjkHk"e'kdZjk{khjikd'ka[kukHKkhijfRu&:kk 2%=gfLeéso

{kkjksnds fuf'kP; fi"V~ok rsuSo f}nzks.ks-"ViylfEere~ 'ka[kukH;knhu
izfrokl; IrreizeUk'pSueo?ki;u~ foipsr~A 8qJqr lafgrk 200A.D.%%
y0.K (Salts)

yo.kkfu "kMqgP;Urs Ikegnza ISU/koa fcMe~A
lkSopZya jkseda p pgfYydkyo.ka rFkkAA

&jljRulegPp; (12oha 'rkCx)

jlRulegPp; esa N% izdkj ds yo.kksa dk 0.kZu gS&

1- Ikegngsea salt, NaCl+MgCl)

2- ISU/k¢Rock salt, NaCl+NaS traces)

3 chM@yo.kksa dk fed.k ftudks xeZ djus Is vEyjkt curk gS
4- [KSOPZYKNO ;)

5 jksed yo.k (IkaHkjjiaCl 75%+Na,SO, 18% + Na,CO 5%)

6- pafYydk yo.KpwYgsa esa ydM+h ds tyus tsHz&ily]

e~ izek.ke~
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izkphuHkkjrh xzZUF&kBzEUrhu yo.kkss vkS|ksfxek=k esa
mRikny oafoi.ku dk mYyk g&

1- edj /ot (Cinnabar, HgS)

2- [kSjk"Vatklum, K,SO,.Al,(SO,);.24H,0

3 [kSopZgSalt peter, KNO ;)

» ts- cSalike dsvaxzstf/kdkjhusjkW;yikslk;Vh YayUnuds
v/;{k dksl790esHlkkjresadj /ot (Cinnabar, HgS) ds
fuekZ &h iz'kalkdjrs gq fy[ kkfd bXyS.Mshl yo.k ds
mRiknusiz;kl esasQy ughgsA

o cSalis ;g Hkfy[ kkfd HkkjrdsyksxvPNs1gCl, rFkk
Hg,Cl, dk mRiknuHkHjrs gSaA

jlsUnzeaxy ;U= fof/ktkykxktqZu fojfpr jljRukdj Is¥2

o fkyk ;U= « dPNi ;U=

o ik"kk.k ;U= e pkdh ;U=

o Hkw/kj ;U= » ckyqdk ;U=
 oak:;U= o viXulkse ;U=

o ufydk ;U= * xU/kd=kfgd ;U=
e XxtnUr ;U= « ew'kk ;U=

e nksy ;U= o gf.Mdk ;U=

e v/k%ikru ;U= » deHkktu ;U=

e Hkqgo%ikru ;U= o 7?kks.kk ;U=

o ikru ;U= * xg.kkHkzd ;U=
o fuked ;U= » ukjk;.k ;U=

e Xxeu;U= o tkfydk ;U=

* rqyk ;U= * pkj.k;U=
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fr;Zdikru ;U=
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dks"Vh :U=

<sdh :U=
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JI'kkykazdgoh@Z dkkfooftZre~A

lokSKHs'KB ;sdwilefUorsAA

Yajlku foKkuz ksx'kkyk fuekZ, sI§E LFkku
j djsagkj vk&R ikE&kd& ckgnYgksFkkiehi esa
tyk'k; gksAYz
&jljRulegPp-
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{k&=~K&Iglz{k&fnfX oHlKetss HkusA

ukuksidj.kkstkjddkkksfHkrke~AA

Yijlk u foKkudh iz ksx'kkigagajvkWihigksiuesalkkifr&Hidafid . kmUKmUKj&iwBKok
iwdZ'klegh kgksaAz

' kkyk%iwoZfn X Hkis; snzIHkSjoe~A
ofbdekZipkXusjE ik"kk.kdpEA
uS_ ZRskdekZfdk#.Kkkyukfnde~A

' kks"akkgdkp. kékdeksZiAgRAA
Viz;ksx kbgtwoTkleskin j[ sk k&ivesa
ofDdefhfk lesik"kk.kdek.k&if peeskidey

ifpe esaPNkymUkj&if pesa kkugsndrkk
mUlgsatkdemidj.k j[ksaA

LFKkkitia oLrwikkdqg;kZnh'kdks.kdsA

inkFkZI8mak;ksilk /kugsrqd%AA
YiknopRikngsricexzhd V~Blkds mUkj&ivode 5h kulpkfg, A8jRuleqPp-

ELECTROCHEMICAL CELL
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laLFkke " .e;sk=gkezrdglaLd re A
Nkn; st kxzhqedun zRAKIR i kalgBHAA
nLrkyks'MRsr@ikjnkPNkfnrl% A
la;ksxkTtk;rstksfe=ko#.klafKreAA

YavxLRafgrk1oh&rkChih
Modern Electrochemical Cell
(The Daniell Cell)
Luigy Galvani 1780
Alessandro \Volta 1800
Open circuit voltage £.38v
Short circuit current 23mA

vusuyHkaxksitl. kksnékiziRa
, oakrkukigiHkkarkaxdk;Zd RLAA

ok;dkdoEs.kfug kskuelLrdA

mnkihoy?kdBBE&R;kZdk'k:kAde
YavxLRlafgrd 14oha 'krkCnhvz

Electrolysis of water was described by Cavendish ih781
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d felLo.kZjtry$IRd fr#P;ré\

-o{ kkje:H&kuk By katylfé /kiSA
vkPNkn;frUkkepakgisu ok A
lgo.kZfyttakkeiderdgaHkiefre AA

YavxLRJafgrl 14oha 'krkCnhYz
d'te Lak&FkoKtr dsysi dkslRd fr dgk tkrk gSAksgs
dsik= esdkd ty dk Ikfé/; ikrs gh; ofkkj “lksuk pkinhdk
ukbVasykeézdksLakZ k jtr  Is <d ysrkgSAakZs fylr ml rkezdks
' kkrdgEWold e Lakdgk tkrk gS/ifo|qYysillectroplating4
88&8&&&&EEEEEEEEEESEEEEEEEEEEEEEEEEEEEEEEEEEEEEE]
&

Boris Jacobi, PeteBagration, Heinrich Lenz, VladimirOdoyevshy1839)

AERONAUTICS
&
SPACE SCIENCE
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fueZFn~osnk@Ethiktkegkeqfy%A—— HKjkt
uouhraqnrk; RU=loZLo:ide~AA — =srkigx
izk;PNoZyksdkukehflirkFkZQyizne~A
rfLeupRokfja'kitdkf|s

|[Eiznf'kZre~AA vFkkzrBikt egkeqfus osnih

ukukfoekuoffpk@eckde~A |leandk eaFldjds ; UoZLouks

" . Q- Ldka aslk e ku fudkykglS tk$
v v,kk,SfoZHkatla@adJ.kS,que_,equAePC o BT el

IS8 'krS; oA s Kidkide~m i s anids 4@saf/kdik esa
oSekfullelf.keqdtkxorko;e~Absekfuizdj k ds ftlesa foeki

fo"kd jpuk ds @e dgsx; sg$aA
bles& v/; k100 vf/kdj.§ 500
Wi
S 22 - gSa
&KkkuUn

ukijk;.k foekupfUnzdk
'kkSud O;kse;karu
XXZ ;U=dYi

okpfLifr ; kufcUng
pkdk;.kh [ksV;ku iznhfidk
/kg.MhukFk O;kse;kukFkz izdk'k
VXLR; 'kfDriw=

bZ'oj IkSnkfeuh dyk
HKj}kt va'kqcksfétlbY Lolvkdkik =
'kdVk;u ok;qrUadj.k

ukjn 0S'okuffakwied].k
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Sage Bharadwaja's Spectrometer

bUYKjsM ikjn'khZ inkFkZ

egf"kZ Hkj}kt dh jpukvU'kgcksf/kuh*
MNzdk'kLrEHkukfHkninkkERZ™ds fuekZ.k dh fof/k

;g inkFKZ izdk'k dsUYkjsM {les&jn'khS] fdUfqftfcy {ks= esa
vikin'khZgSA

bl inkFkdk Iw=gS&(Ca0Si0) (Fe;0,) (Ca;P,0,)

bl inkFkZ ds fuekZ.k esa fuEufyflkr ;ksfxdksa dk iz;ksx&

1- [kpj (Si0) 2- Hkwp@lqgjfe=kfn{kkp)

3 v;LdkUr (Fe,0,) 4 :d (CaP,0,)

;kSftxdl] 2] 3 rFkk4 dks De'k8p 5] 4 rFkk6 Hkkx feykdj Hkyh&HkKkifr
?kksa\@j0fMxzh IsaVhxzsM rd HkzkegRkthw ®Rrucible) esa xje fd;k
tkrk gSA rr~i'pkr~'kh?kzrk Is ,d MkbZ esa mM+sy fn;k tkrk gSA
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bUYkjsM ikjn'khZ inkFkZ Y4izdk'kLrEHKukfHKn~ ykS

N.G. Dongre, S.K. Malinya and P. Ramchandra Rao,
Indian Journal of History of Scienc&3(4),1998p.273

g% dk LisDV?3e

punz’kskj gjxksfoUrj
osadV jkeu [kajkZuk
488819765 1,1922&2011%
Physics Medicine
1930 1968
jkeu izHkkd RNA
lgczaU;u osadVjkeu
punz'ks[kj jkekd™.ky
1/11910&1995%> Y41952%
Physics
1983 Chemistryj
puUnz'ks[Kj 2009
fyfev Ribosome|
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u Roga dke;s |kT;a] u LoxZa ukiguHkZoe~A
dke;s nq%lkrirkuka izkf.kukekrZuk'kbe~AA

Yags ijekReu~!%2 eq>s jkT; dh dkeuk ugha gS]

LoxZ dh dkeuk ugha gS vkSj eqfDr dh dkeuk
Hkh ugha gS] dkeuk gS rks ;g fd nq%lkksa Is
rlr izkf.k;ksa ds nq%lk dks nwj dj IdwaA

We are links of a great past
to a grand future.

- APJ Abdul Kalam

Ignited Minds (p. 20)
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