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˙R£-V-∏-Rm

Efl-ß-˘UÙØ

Ck-ßVÙ G]’ SÙ” . Ck-ß-Vo A˚]-Y-⁄m G]-’

EPu ©\k˙RÙo.

G]’ SÙh˚P SÙu E -̈́ -‡m ̇ UXÙL Ußd-°-̇ \u.

ARu Y[mYÙnkR Tp-Y-̊ Ll TWm-T-̊ Wl ◊L-Øp

SÙu ̆ T⁄˚U ̆ LÙs°˙\u. ARt-œjRL SÙu Gu-

flm SPk’ ̆ LÙs-̇ Yu.

Gu ̆ Tt-̇ \Ùo, B£-̈ -Vo, Íj-̇ RÙo CYo-L˚[ SÙu

Suœ Ußl˙Tu.

SÙu G]’ SÙh-•-‡-̊ P-V‹m, SÙh” Ud-L-fi-̊ P-V-

‹m Y[jßtLÙL-‹m, Cu-Tj-ßt-LÙ-L-‹m ÿVt£

˘Nn-̇ Yu.

_] LQ U] Aß-SÙ-VL _V ̇ a

TÙWR TÙdV ÆRÙRÙ,

TgNÙT £k’ œ_-WÙR UWÙhPÙ

ßWÙ-ÆP Ej-LX TeLÙ,

Æk-ßV ∂UÙ-NX Vÿ]Ù LeLÙ,

Ef-NX _Xß RWeLÙ,

RY —T SÙ˙U _Ù˙L,

RY —T B£^ UÙ˙L,

LÙ˙L RY _V LÙRÙ

_]-LQ Ue-L[ RÙVL _V ̇ a

TÙWR TÙdV ÆRÙRÙ.

_V ̇ a,- _-V˙a, _V˙a

_V _V _V _V˙a!



Au-TÙokR UÙQ-Yo-L-˙[,

Bn‹Ls ÍXUÙL‹m, Etfl˙SÙdLpLs YØVÙL‹m, TœlTÙn‹

YØVÙL‹m U≤Ru ˘Ttfld˘LÙiP A±˙Y A±ÆVp. G]˙Y

A±ÆVp Ei˚UVÙ]’. —tfll◊\jßp S˚P˘Tflm UÙt\eLs

Etfl˙SÙd°Ÿm EsYÙe°Ÿm ◊ßV ˘NVpTÙ”Ls A˚Uj’m

Li”©•l◊Ls SPjßŸm U≤Ru ß]k˙RÙflm ÿu˙]t\l TÙ˚R´p

TV¶d°\Ùu. SÙm A˚PkR ÿu˙]t\eLfidœd LÙWQm A±ÆVp

UiPXjßp ̇ RÙu±V Y[of£VÙœm. ·”Rp ÿu˙]t\ÿm Y[of£Ÿm

CXdLÙd°VYoLfidœ A±ÆVp Lt\p Ußl◊ ™dL TÙPUÙœm.

ARtLÙ] A˚Ul˙T A±ÆVp TÙPËpLs.

U≤R ÿu˙]t\jßtœ ◊ßV UßlT∞j’ U≤RoL∞u YÙrd˚L

YNßL˚[ ˙UmT”jRj ˙R˚YVÙ] A[‹ TeLÙt±V A±ÆVp

©¨YÙœm ˙Yß´Vp. U≤R YÙrd˚L´p CqY[‹ RÙdLm ˘N¤jßV

Ut˘\Ù⁄ A±ÆVp ©¨‹ Cp˚X Gu˙\ ·\XÙm. ÆYNÙVm, U⁄j’Ym,

≈h” ET˙VÙLm B°V GpXÙ UiPXeL∞¤m ˙Yß´V≠u Teœ

A[ÆPtL¨V’. G]˙Y ˙Yß´Vp LpÆ U≤R ÿu˙]t\jßu LpÆ

Gufl ·\XÙm.

A±ÆVp LpÆ´u A•lT˚P ÿ˚\L[Ù] ˙NÙR˚] ˘NnRp

Etfl˙SÙdLp, TœjRÙnRp, L⁄j’⁄YÙdœRp B°VYt±tœ ÿu‡¨˚U

A∞j’ A±ÆVp LpÆ˚V B]kRUÙL UÙt\˙Yi”m. ◊ßV

L⁄j’dLfim UiPXeLfim TZdLlT”m˙TÙ’ SÙm £X YÙrd˚L

ÿ˚\L˚[.Ÿm U]lTÙu˚UL˚[Ÿm Y[ojß˘V”dL ˙Yi”m. ÿu

Yœl◊dL∞p ˘Ttfld˘LÙiP A±‹L˚[Ÿm ß\˚UL˚[Ÿm

Y[of£˚VŸm Eflß˘Nn’ AßL EVWeL∞p ˘NpX ˙Yi•Ÿs[’.

ARtLÙL CkR CXdœL˚[ GpXÙm ÿu]˙W Li”˘LÙi” ◊ßV

˙Yß´Vp Ëp RVÙ¨dLlTh”s[’.

TÙPË≠p ˘LÙ”dLlTh”s[ Lt\p ˘NVpTÙ”Ls, Lt\p A‡TYeLs

LXk’˚WVÙPp œ±l◊Ls B°VYt˚\ ÿ•kRY˚W TVuT”jßŸm

Ts∞´¤m —tfll◊\jß¤m BnYLjß¤m °˚Pdœm YNßL˚[l

TVuT”jßŸm A±ÆVp Lt\p CuTUÙ]RÙL UÙt\ ÿVt£l¿oLs

ApXYÙ? A±‹ ˘TflY’Pu A±ÆVp U]®˚XŸm Ußl◊Lfim

Y[odL CkR Ëp YØ LÙhPh”m.

YÙrj-’d-L-fi-Pu...

ÿ˚]-Yo. ©.H.TÙjßUÙ

CVd-œ-So

S.C.E.R.T
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87A™XeLs, BpL≠Ls, El◊dLs

A™XeLs, BpL≠Ls, El◊dLs

EeL[’ Ts∞ BnYLjßp HWÙ[m ˙Yßl˘TÙ⁄hLs

EiPpXYÙ? AYt˚\l TVuT”jß ◊ßV˘TÙ⁄hL˚[

E⁄YÙdœm ˙YßÆ˚]˚V øeLs ˘Nnß⁄l¿oLs.

AjR˚LV ˙Yßl˘TÙ⁄sL∞p JjR ˙YßlTi◊s[

Yt˚\d Li”©•dL EeLfidœ CV¤UÙ?

J⁄ ˘NVpTÙh•˚] ˘NnRÙ˙XÙ.

TPm 5.1Cp LÙiT’ ̇ TÙufl J⁄ ̆ LÙßœZÙ´p £±R[‹

LÙp£Vm LÙoT˙]h G”dL‹m. ß£p ◊]p YØVÙL 5ml
øojR ˚ah˙WÙœ˙[Ù¨d A™Xj˚Rf ˙NodL‹m.

˘Y∞Y⁄m YÙŸ˚Yl ̇ TÙdœ œZÙn YØVÙLf ̇ NÙR˚]

œZÙ´p Es[ RiΩ¨p LPjß ÆP‹m.

TPm 5.1

˙TÙdœ œZÙn

dil. HCl
ß£p ◊]p

CaCO3+ dil. HCl

RiΩo
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109A˙XÙ-Lf-˙No-Ue-Ls

 A˙XÙ-Lf-̇ No-Ue-L-s

TPjßp LÙQlT”°u\ ̇ Yßl˘TÙ⁄hLs EeLfidœ A±ÿLUÙ]˚YVÙ?

ÆYNÙVj ’˚\´¤m, ̆ RÙØp ’˚\´¤m CkR ̇ Yßl˘TÙ⁄hLfidœ

HWÙ[UÙ] ÿd°Vj’Yÿi”. B˚LVÙp C˚Y ̆ T⁄U[Æp RVÙ¨d

LlT”°u\]. ˘RÙØpj ’˚\´p ÿd°Vj’Ym YÙnkR £X ˙NoU

eL∞u RVÙ¨dœm ÿ˚\L-˚[Ÿm £\l©Vp◊L˚[Ÿm ˘R¨k-’-˘LÙs-

˙YÙm.

A˙UÙ≤VÙ(NH
3
)

RÙYWeL∞u Y[of£dœ Cu-±-V-˚U-VÙR ˚ShW_u EWeL˚[j

RVÙ¨dLj ˙R˚YVÙ] J⁄ LfNÙl ˘TÙ⁄s RÙu A˙UÙ≤VÙ.

YœlT˚\´p A˙UÙ≤VÙ GqYÙfl RVÙ¨dLXÙm? J⁄ ̇ NÙR˚] ̆ Nn’

TÙol˙TÙm.

J⁄ £t\L≠p £±R[‹ A˙UÙ≤Vm œ˙[Ù˚W˚P (NH4Cl)G”j’ Aßp

£±R[‹ LÙp£Vm ̊ ahWÙd˚N”(Ca(OH)2)  ̇ Noj’ Su\ÙLd LXdL‹m.

H˙R‡m UQm EQWlT”°\RÙ?

øX, £Yl◊ ≠hUv LÙ°Re-L˚[ S˚]jR ©u £t\L≠u ˙U˙X

Jq˘YÙu\ÙLd LÙhP‹m.GkR ≠hUv LÙ°Rjßtœ ®\UÙt\m

HtThP’?

YÙŸÆtœ A™XlTiTÙ? LÙWlTiTÙ?
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L -̈Uf-̇ No-Ue-Ls

È™´p LÙQlT”m A˚]j’j ˘TÙ⁄hLfim R≤UeL[Ù¤m, A˚Y

C˚Qk’ E⁄YÙœm ˙NoUeL∞]Ù¤m E⁄YÙdLlTh”s[] G]

˘R¨ŸUpXYÙ.

CYt±p LÙoTu APe°V ˙NoUeL∞u Gi¶d˚L ©\ R≤UeLs

C˚Qk’ E⁄YÙœm ˙NoUeL∞u Gi¶d˚L˚V ÆP ™L

AßLUÙœm.

Sm˚U —t± LÙQlT”Y’m TVuT”j’Y’UÙ] ˘T⁄mTÙXÙ] GpXÙ

˘TÙ⁄hL∞¤m LÙoTu APe°Ÿs[’. EQ‹l˘TÙ⁄sLs, B˚PLs,

Gi˘QnLs, ˙NÙl◊, AZœ NÙR]l ˘TÙ⁄sLs, G¨˘TÙ⁄hLs,

U⁄k’Ls, RÙYW ˛ ÆXeœL∞u EPp, ˘T´uh, WlTo, LÙ°Rm

˙TÙu\˚Y LÙoTu ˙NoUeL[Ùp E⁄YÙdLlTh”s[]. ß]m ß]m

◊ßV LÙoTu ˙NoUeLs Li”©•dL˙YÙ RVÙ¨dL˙YÙ ˘NnVl-T-”-

°u-\-].
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Bt-\p ™dL CkRl ©˚Ql◊ RÙu ˚YWjßu L•]j

Ru˚Udœd LÙWQm. CkR A˚Ul©p —RkßW ®˚X´p

GXdhWÙuLs CpXÙRRÙp ˚YWm ™uNÙWj˚Rd

LPj’Yßp˚X.

°WÙ˚Th (Graphite)

LÙoT≤u ®˚Xj Ru˚U AßLÿ˚PV T•L

A˚Ul◊RÙu °WÙ˚Th.

°WÙ˚Th•u £\l◊j Ru˚U˚Vl Th•V≠P‹m.

$ T[T[l◊j Ru˚UŸi”.

$ NÙmTp ®\jßp LÙQlT”°\’.

$ ™u LPjßVÙœm.

$ BÆVÙœm Ru˚U´p˚X.

°WÙ˚Th•u £X TVuLs ˘LÙ”dLlTh”s[].

$ ˘Tu£p ˘Xh RVÙ¨dL TVuT”°\’.

$ T˚N ™uLXjßp ™uYÙnLs RVÙ¨dLl

TVuT”°\’.

$ ßP ®˚X´p EWÙn˚Yd œ˚\dœm(Lubricant)     EV‹l

˘TÙ⁄[ÙL TVuT”jRlT”°\’.

CkRl TVuLfidœl TVuT”jRlT”m °WÙ˚Th•u £\l◊ Ti◊Ls

G˚Y G]d Li”©•dL‹m.

°WÙ˚Th•u T•L A˚Ul◊ (TPm 7. 2) ˘LÙ”dLlTh”s[˚Rl TÙod

L‹m.

TPm 7.1

TPm 7.2

˘TVo-YkR YØ

G›R CV-¤m Gufl ˘TÙ⁄s-T-”m

°WÙ¿u- (Graphien) Gu\ CXj-æu

˘NÙp-≠-≠-⁄k’ °WÙ-̊ Th-•tœ Ck-Rl

˘TVo °˚Pj-R-’. NÙm-Tp ®\-ÿs-[-

’m, T[-T-[l-◊s-[-’m, LÙ°-Rj-ßp

A˚P-VÙ-[m ˙RÙt-fl-ÆdL CVp-Y-

’m B]-RÙp °WÙ-˚Th G›-Rl

TVu-T-”j-Rl-T-”-°-\-’. TZe-LÙ-Xe-L-

∞p °WÙ-̊ Th˚P ˘Xh-PÙ-Lj RY-

\ÙLl ◊¨k’ ˘LÙi-PÙo-Ls. G]˙Y

°WÙ-̊ Th ˘Tu-£-¤dœ ˘Xh ˘Tu-

£p Gu\l ˘TVo-°-̊ Pj-’.

°WÙ˚Th•p Es[ Jq˘YÙ⁄ LÙoT‡m ARtœf —t±¤m

Es[ Íufl LÙoT‡Pu NL ©˚Ql©p HtTh”s[ A”d

œL[ÙLd LÙQlT”°\’. CkR A”dœLs Ju±u ˙Up

Ju\ÙL A”d° ˚YdLlTh”s[’ ˙TÙu\ A˚Ul◊

°WÙ˚Th•p Es[’.

Jq˘YÙ⁄ A”dœm Afl˙LÙQeL[Ùp E⁄YÙdLlTh”s[’.

CkR A”dœLfidœ C˚P˙V NLl©˚Ql◊ Cp˚X.

Y≠˚UVt\ YÙuPo YÙpv Æ˚N A”dœLfidœ C˚P´p

LÙQlT”°\’.AR]Ùp A”dœLs Ju˙\Ù” Jufl Y›°f

˘NpX ÿ•°\’.

NLl ©˚Ql©p EhTPÙR GXdhWÙuLs °WÙ˚Th˚P ™u

LPjßL[ÙL UÙtfl°u\].
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