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]sØm-ºXmw \q‰m-≠n¬ a\p-jys‚ icm-icn
Bbpkv tIhew 35 h¿jw am{X-am-bn-cp-∂p.
F∂m¬ Ct∂m? Hcp hnI-k-zc cmP-y-amb
\ΩpsS cmjv{S-Øn¬ t]mepw C∂Xv 60 hb-
 ntesd-bm-Wv.

imkv{X-Øns‚ ]ptcm-K-Xn-bn-eq-sS-bmWv \mw
Cu t\´w ssIh-cn-®-Xv.

GsXms° cwKß-fn-emWv imkv{Xw CØ-c-
Øn¬ A¤p-XI-c-amb t\ -́ßƒ ssIh-cn-®Xv?

$ BtcmKyw

$ hyh-kmbw

$ `t£ym¬∏m-Z\w

$ _lncm-Imiw

$ ]m¿∏nS\n¿amWw

$

IqSp-X¬ cwK-ßƒ I≠p-]n-Sn-°m≥ {ian-°p-a-
t√m.

F¥mWv CXn¬ `uXnI imkv{X-Øns‚
{]tXy-In®v ck-X{¥Øns‚ ]s¶∂v Nn¥n-®n-
´pt≠m?

{]Ir-Xn-bn¬ am\-h-hw-i-Øns‚ \ne-\n¬∏n\v
G‰hpw Bh-iy-am-bh Fs¥m-s°-bmWv?

$ hmbp

$ sh≈w

$ `£Ww

$ ]m¿∏nSw

$

F∂n-h-sbm-s°-bt√? F¥mWv Ch-bn-tem-tcm-
∂n-e-pw ck-X{¥Øn\p≈ ]¶v?

{]Ir-Xn-bnse {]mY-anI `t£ym¬∏m-Z-I¿
lcnX-k-ky-ßfmsW∂v \nßƒ ]Tn-®n´p≠v.
{]Im-i-kw-t«-jWw (photosynthesis) F∂
{]{In-b- hgn-bmWv CXv kky-ßƒ km[y-am-
°p-∂-Xv. ChnsS \S-°p∂ cmkam‰-sa-¥mWv?

6H2O + 6CO2                   C6H12O6 + 6O2

Poh-Pm-e-ßƒ `£-W-Øn-\p-th≠n kky-ß-
sf-bm-Wt√m B{i-bn-°p-∂-Xv. P\-kw-Jym-
h¿[\-hn-\-\p-k-cn®v `£y-[m-\y-ß-fpsS
Bhiyw h¿[n -® -t∏mƒ \mw sNbvXXv
F¥mWv?
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cmk-h-f-ß-fpw IoS-\m-in-\n-Ifpw D]-tbm-Kn-®p
`t£-ym¬∏m-Z\w h¿[n-∏n-®p. ck-X{¥w Xs∂-
bt√ Cu t\´Øn\v ImcWw? Hmtcm cwKhpw
Cß-s\-sb-SpØv ]cn-tim-[n-®mtem? Pohn-X-
\n-e-hmcw Db¿Øm\pw A[zm-\-̀ mcw eLq-Icn-
°m-\pw Btcm-Ky-]-cn-]m-e-\Øn\pw F√mw ck-
X-{¥-Øns‚ \nkvXp-e-amb ]¶v t_m[y-s∏-Sp-
∂n-t√.

saUn-°¬cwKw

]s√-Sp-°p-tºmgpw apdnhv Xp∂n-s°-́ p-tºmgpw
k¶o¿W-amb ikv{X-{In-b-Iƒ \S-Øp-tºmgpw
A\-kvtXjy {]tbmKn°mØ Hc-hÿsb∏‰n
Nn¥n®pt\m°q.

A\kvtXjy AS°w GsXms° Bh-iy-
ßƒ°mWv Huj-[-ßƒ D]-tbm-Kn-°p-∂Xv?

$ tcmK-{]-Xn-tcm[w

$ NnIn’

$ AWp-\m-i\w

$

CØcw Huj-[-ß-fn¬ AS-ßnb Nne cmk-
]-Zm¿Y-ß-fm-Wt√m tcmK-i-a-\-Øn-\pw tcmK-
{]-Xn-tcm-[-Øn-\p-sams° ImcWam-hp-∂Xv?
GsXms° Huj-[-ßƒ \nßƒ°v Adnbmw?
Ah-bnse LS-I-ßtfm? Nne Huj-[-ßfpsS
t]cp-Ifpw Ah-bnse cmk-]-Zm¿Y-ßfpw ]´n-
I-bn¬ sImSp-Øn-cn-°p-∂Xv {i≤n-°q. CXp-
t]mse \nßƒ°v ]cn-N-b-ap≈ Huj-[-ß-fpsS
t]cpw Ah-bnse LS-I-ßfpsS t]cpw ]´n-I-
s∏-Sp-Øm-\m-hptam? kb≥kv Ub-dn-bn¬
tcJs∏SpØm≥ {ian-°q.

(Antipyretics)

(Antiseptics)

(Antacids)

(Antibiotics)

Huj[w cmk-]-Zm¿Yw

Bkv]n-cn≥ 2˛-A-k-t‰m-Ivkn-s_≥
(Aspirin) tkmbnIv BknUv

]mc-sk-‰-tamƒ 4˛Ak-‰-an-tUm-
(Paracetamol) ^n-t\mƒ

]´nI 16.1

Huj-[-ßsf Ah-bpsS {]h¿Ø-\-Øn-\-\p-
kcn®v h¿Ko-I-cn-°m-hp-∂-XmWv? {][m-\-s∏´
hn`m-K-ßfpw Ah-bpsS D]-tbm-Kßfpw ]´nI
t\m°n a\- n-em-°q.

hn`mKw D]-tbmKw

A\mƒP-kn°pIƒ thZ-\-Ip-d-bv°¬
 (Analgesics)
B‚n-ss]-d-‰n°pIƒ icocXm]-\ne

Ipd-bv°¬

B‚n-sk-]v‰n°pIƒ ico-c-tIm-i-ßƒ°v tISp-
≠m-ImsX kq£vamWp
°sf \nb-{¥n-°p-∂-Xn\v

A‚mknUp-Iƒ Akn-Un‰n Ipd -bv°p -
hm≥

B‚n-_-tbm-´n-°p-Iƒ t c m K - I m - c n - I - f m b
kq£vamWp°sf \in-
∏n-°p-∂-Xn\pw Ah-bpsS
hf¿® XS-bp-∂-Xn\pw

]´nI 16.2

XethZ\ A\p -` -h -s∏-Sp∂ Hcmƒ Hcp
A\mƒsP-knIv kzbw hmßn Ign-°p-∂-Xn-
t\mSv \nßƒ tbmPn-°p-∂pt≠m? a‰v Akp-J-
ßƒt°m?

acp-∂p-Iƒ D]-tbm-Kn-°p-∂-Xn¬ \ΩpsS kaq-
l-Øn¬ Fs¥√mw A\m-tcmKy{]h-W-X-I-
fmWv \ne-\n¬°p-∂Xv?

$ kzbwNnIn’

$

$



208 imkv{Xw II

IrXy-amb tcmK-\n¿Wbw \SØn tcmKn-bpsS
{]mbw, Xq°w, {]Xn-tcm-[-tijn apX-em-bh
]cn-KWn®v Hcp tUmIvS¿ acp∂p \n¿tZ-in-°p-
∂Xpw Hcmƒ kzbw NnIn-’bv°p acp∂p
Xncs™Sp°p-∂Xpw Hcpt]mse-bmtWm?

tcmK-\n¿W-b-Ønse ]mfn-®-I-fpw Aan-X-ambn
acp-∂p-]-tbmKn°m≥ t{]cn-∏n-°p-∂Xpw emt`-
—-tbm-sS-bp≈ CS-s]-S-ep-Ifpw BtcmKy-
cwKØp-f-hm-°p∂ {]iv\-ß-sf-∏‰n \nßƒ
Nn¥n-®n-´pt≠m?

saUn-°¬cwKsØ CØcw A\m-tcmKy{]h-
W-X -I -sf -∏‰n Btcm -Ky - {] -h¿Ø-I¿,
tUmIvS¿am-¿, saUn-°¬jm∏p-S-a-Iƒ, saUn-
°¬ d{]-k-t‚-‰o-hp-Iƒ XpS-ßn-b-h-cp-ambn
Bi-b-hn-\n-abw \SØn Hcp dnt∏m¿´v Xbm-
dm°n kvIqfn¬ Ah-X-cn-∏n-°q.

¢n\n-°¬sSÃv
(Clinical Test)

tcmK-\n¿W-b-Øn-\mbn
[mcmfw ]cn-tim-[-\-Iƒ
sNømdp≠-t√m. CØcw
]cn-tim-[-\-I-fn¬ ]eXpw
k¶o¿W-amb cmk{]h¿Ø-\-ß-fm-sW-¶nepw
Nne-sXms° efn-X-amb cmk-]-cn-tim-[-\-I-fm-
Wv. •qt°mkvsSÃv Hcp DZm-l-c-W-am-Wv.

•q-t°mkvsSÃv (Glucose Test)

•qt°mkv Pe-Øn¬ ebn-∏n®v 2% emb\n
Xbm-dm-°p-I. AXm-bXv, 100 mL emb-\nbn¬
2 g •qt°mkv ebn-®Xv. CXn¬ Hcp `mK-sa-
SpØv sh≈w tN¿Øv t\¿∏n®v Cc´n hym]vX-
am-°n-bm¬ 1% emb\n e`n-°p-w. CXp-t]mse
0.5% emb-\n-IqSn \n¿an-°m-a-t√m. Cu emb-
\n -Iƒ te_¬sNbvX aq∂p hyXykvX
sSÃvSyq_p-I-fn¬ FSp-°pI. a‰p aq∂p
sSÃvSyq_p-I-fn¬ 5 mL hoXw s_\-UnIvSv
emb\n (benedicts solution) FSpØv Ch-bn-
te°v hyXykvX KmV-X-bn¬ Xbm-dm°n sh®
•qt°mkv emb-\n-Itfm-tcm∂pw 10 Xp≈n
hoXw Hgn-°p-I. Hmtcm sSÃvSyq_pw NqSm°n
t\m°q.

F¥mWp \nco-£Ww

s_\UnIvSvemb-\n-bpsS t_m´n-en\v apI-fn¬
\¬In-bn-cn-°p∂ If¿Nm¿´p-ambn Xmc-Xayw
sNbvXv Hmtcm-∂n-sebpw •qt°m-kns‚ Afhv
Is≠-Øq. Xbm-dm-°nb emb-\n-bpsS KmVX
If¿Nm¿´p-ambn tbmPn-°p-∂nt√?

Hcp emb-\n-bnse •qt°m-kns‚ km∂n-[y-a-dn-
bm\pw Afhv Is≠-Øm\pw Cu am¿Kw D]-
tbm-Kn®pIqtS?

Cu coXn-bn¬ aq{X-Ønse •qt°m-kns‚
km∂n[yw Is≠Øn {]ta-l-tcmK\n¿Wbw
\S-Øm≥ Cu sSÃv D]-tbm-Kn°mat√m?

πmkv‰n-°p-Iƒ (Plastics)

sshZy-im-kv{X-cw-KØv tcmK-
\n¿W-bw, Huj-[-{]-tbmKw
Ah-bhØI-cm-dp-Iƒ ]cn-
l-cn-°¬ XpS-ßn-b-hbv°v
]e-bn\w πmÃnIv D]-I-c-W-
ß-ƒ D]-tbmKn°p-∂Xv
{i≤-bn¬ s]´n-´nt√?

\nXy-Po-hn-X-Øn¬ a‰v GsXms°
Bh-iy-ßƒ°mWv πmÃnIv D]-
tbm-Kn-°p-∂Xv? \nßƒ D]-tbm-Kn-
°p∂ {][m\ πmÃnIv hkvXp-°fpw D]-tbm-
Kn-°m-\p≈ Imc-Whpw Dƒs∏-SpØn ]´nI
Xbm-dm-°q.

πmÃn°v D]-tbm-Kn-°m- -\p≈
hkvXp-°ƒ Imc-W-ßƒ

]´nI 16.3

Ch-bn¬ GsXm-s°-bmWv Zo¿L-Imew D]-tbm-
Kn-°p-∂h? A√m-Øhsb D]-tbm-K-tijw
F¥mWp sNøm-dp-≈Xv?
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Dcp-°n-t\-°mƒ ZrVXbp-≈Xpw ̀ mc-°p-d-hp-
≈Xpw Db¿∂ Xm]-\ne Xmßp-∂Xpw CuSv
\n¬°p-∂-Xp-amb CFRP (Carbon Fibre Re-
inforced Plastic) Fb¿{Im-^v‰v, \yq¢n-bm¿
dnbm-IvS¿, kvt]m¿Svkv D]-I-c-W-ßƒ,
kvt]bvkvjn∏v XpS-ßn-b-h- \n¿an-°m≥ D]-
tbm-Kn-°p-∂p.

IqSp-X¬ hnh-c-ßƒ ]pkvX-I-ß-fn¬ \n∂pw
]{X-am-kn-I-I-fn¬ \n∂pw CXn-\mbn tiJ-cn-
°p-a-t√m.

t]mƒhmƒ´ns‚ (pole vault) t]mƒ (pole)
\n¿an-°p-∂-Xn-\p≈ πmÃn-°pw, SqØv{_-jns‚
lm‚n¬ \n¿an-°m-\p-]-tbm-Kn-°p∂ πmÃn°pw
Htc KpW-ap-≈hbmtWm?

At\Iw eLp-X-∑m-{X-Iƒ (monomer) t]mfn-
sa-ssdkv sNbvXp-≠m-hp∂ t]mfn-sa-dp-I-fm-Wv

Ae-£y-ambn Dt]-£n-°p∂ πmÃnIvv D≠m-
°p∂ ]mcn-ÿn-XnI{]iv\-ßƒ Fs¥m-s°-
bmWv?

\ΩpsS ssZ\w-Zn\ Pohn-X-Øn¬ πmÃnIv D]-
tbmKw sIm≠p-≠mb KpW-ß-fpw tZmj-ßfpw
N¿®sNbvXv Hcp teJ\w Xbm-dm°n ¢mkv
kb≥kv amkn-I-bn¬ {]kn-≤o-I-cn-°q.

Xmsg X∂n-cn-°p∂ hmb-\m-°p-dn-∏p-Iƒ D]-
tbm-Kn-°m-a-t√m.

πmÃn°pw h\hpw
tIc-f-a-S-°-ap≈ hnhn[ kwÿm-\-ß-fn¬
h\-{]-tZ-i-ßsf tI{µo-I-cn-®p≈ hnt\m-Z-
k©mcw IqSn-h-cn-I-bm-Wv. CØcw bm{X-
Ifn¬ ]ecpw πmÃnIv
hkvXp -°ƒ A{i-≤-
ambn hen-s®-dn-bm-dp-≠v.
Ch aÆns‚ kzm-̀ m-hnI
LS-\-bv°pw h\-y-Po-hn-
Iƒ°pw `oj-Wn-bmbn
amdp-I-bm-Wv. πmÃnIv
Xn∂p-∂-Xp -aqew arK-
ßƒ acn-°p∂ kµ¿`w
hsc D≠m-bn-́ p-≠v.

F∂m¬ πmÃnIv ]e-t∏mgpw h\-\-io-IcWw
Ipd-bv°p-∂-Xn\pw ImcWamIp-∂nt√?

C∂p \mw D]-tbm-Kn°p∂ Itk-c, tai,
Ip´ XpS-ßnb H -́\-h[n hkvXp-°ƒ πmÃn-
°p-Iƒ sIm≠mWv \n¿an-°p-∂-Xv. Ch
XSntbm a‰v kky-̀ m-K-ßƒ sImt≠m \n¿an-
°p-I-bm-bn-cp-s∂-¶n¬ \ΩpsS h\-k-º-
Øns‚ Ahÿ F¥m-Ip-am-bn-cp-∂p? CXp-
sIm≠v D≠m-Ipambncp∂ {]iv\-ßƒ
Nn¥n®p t\m°q.

πmÃn°pw kvt]m¿Svkpw
]e taJ-e-I-fnepw C∂v πmÃn-°ns‚ D]-
tbmKw h¿[n®phcn-I-bm-Wv. kvt]m¿Svkv
cwKØv πmÃn-°ns‚ D]-tbmKw hfsc hep-
Xm-Wv. kvt]m¿Svkvv D]-I-c-W-ßfn¬ XpSßn
kn¥-‰nIv{Sm°p-I-fpsS hsc \n¿am-W-Øn-\p-
πmÃn-°p-Iƒ D]-tbm-Kn-°p-∂p-≠-t√m.
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CØcw πmÃn-°p-Iƒ NqSm-°p-tºmƒ cmk-
am‰w \S-°p-∂-Xn-\m-emWv Cßs\ kw -̀hn-°p-
∂-Xv. Ch sX¿tam-sk-‰nMv πmÃnIvkv (thermo
setting plastics) F∂mWv Adn-b-s∏-Sp-∂-Xv.

Hmtcm hn`m-K-Ønepw s]´ πmÃn-°pIƒ°v
DZm-l-c-W-ßƒ Xmsg-s°m-Sp-Øn-cn-°p-∂p.

sX¿tamπmÃnIvkv : t]mfn-Øo≥, ]n.- -hn.-kn.,
ss\tem¨, t]mfn-kv-ss‰-do≥.

sX¿tamsk‰nMv πmÃnIvkv : t_°-sse-‰v,
bqdnb- t^m¿amƒUnssl-Uv, sS-dn-eo≥.

πmÃnIv aen-\o-I-cW\nb-{¥Ww
D]-tbmKiq\y-amb πmÃn-°ns\ NqSm-°nbpw
a‰p-Nne {]h¿Ø-\-ßƒ°v hnt[-b-am-°nbpw
ho≠pw ]pXnb hkvXp-°ƒ \n¿an-°p∂
{]h¿Ø-\-amWv dossk-¢nMv. dossk-°nƒ
(recycle) sNøp-∂-Xn-eqsS πmÃnIv  aqe-ap-ff
]cn-ÿnXnaen-\o-I-c-W-Øns‚ tXmXv Ipd-
bv°m≥ Ign-bn-t√?

sX¿tam-πm-ÃnIv BtWm sX¿tam-sk-‰nMv
πmÃnIv BtWm Ffp∏w dossk-¢nMv sNøm≥
Ign-bp-I.

AX-ym-h-i-yan-√mØ kml-N-c-yßfn¬ πmÃn-
°n‚ D]-tbmKw ths≠∂phbv°m-at√m. DZm-
l-c-W-Øn\v, km[-\-ßƒ πmÃn-°n¬ s]mXn-
™p-hmßm-Xncn-°p-Ibpw πmÃnIv Iym-cn-_mKp-
Iƒ kzoIcn°m-Xn-cn-°p-Ibpw (refuse) sNøm-
at√m.

πmÃn-°p-Iƒ Zo¿L-Imew \ne-\n¬°p-∂-h-bm-
Wt√m. F¶n¬ Ch-bpsS D]-tbm-Khpw Zo¿L-
Im-e-tØ°v BI-t≠. D]-tbm-K-tijw hen-
s®-dn-bpI F∂-Xn-\p ]Icw km[y-am-b-hsb
ho≠pw ho≠pw D]-tbm-Kn-°p-hm≥ {ian-°m-
at√m (reuse). \nß-fn¬ F{X-t]¿ t_mƒt]\-
Iƒ ajn Xo¿∂m¬ ho≠pw do^n-√-p-Iƒ
am‰nbn´v D]-tbm-Kn-°p-∂p-≠v?

t_mƒt]\-Iƒ°p ]Icw do^n¬sNøm-hp∂
t]\-Iƒ D]-tbm-Kn®pw \mcp-Iƒ, t]∏¿,
XpWn F∂nh Iymcn-_m-Kp-Iƒ \n¿an-°m≥ D]-

πmÃn-°p-Iƒ. Ch \n¿an-°m-\p-]-tbm-Kn-°p∂
tamtWm-sa-dn-\-\p-k-cn®v Ch-bpsS KpWhpw
hyXy-kvX-am-Ipw.

\nXyPnhn -X -Øn -ep -] -tbm -Kn -°p∂ Nne
πmÃnIvkpw Ah-bpsS tamtWm-sa-dp-Ifpw
]´nI-bn¬ X∂n-cn-°p-∂p.

t]mfn-a¿ tamtWm-sa¿

]n.hn.kn hnss\¬ t¢mssdUv

t]mfn-Øo≥ CuYo≥

t_°sse‰v ^ot\mƒ,t^m¿am¬UnsslUv

t]mfn-ssÃdo≥ ssÃdo≥
]´nI 16.4

Hcp IjWw PVC ss]∏v NqSm°n hf®p
t\m°q. hf-bp-∂pt≠m? XWp-∏n-®-tijw
ho≠pw NqSm°n hf-®mtem? ho≠pw hf-
bv°m≥ Ign-bp-∂nt√?

Cßs\ F{X-X-hW thW-sa-¶n-epw, NqSm-
°nbpw- XWp-∏n®pw cq]-hy-Xymkw hcp-Øm-
hp∂ πmÃn-°ns\ "sX¿tam-πm -ÃnIvkv'
(thermo plastics) F∂mWp hnfn-°p-∂-Xv. NqSm-
°p-tºmƒ Ch-bn¬ cmk-am-‰-amtWm `uXn-I-
am-‰-amtWm kw -̀hn-°m≥ km[yX?

 

¬ \nß-fpsS \nK-a-\-Øn\v ASn-ÿm-\-sa-
¥mWv?

¬ kzn®v \n¿an-°m-\p-]-tbm-Kn-°p∂ πmÃn-
°pw, t]\-Iƒ \n¿an-°m-\p-]-tbm-Kn-°p∂
πmÃn-°p-sams° Cßs\ NqSm°n hf-
bv°m≥ Ign-bptam? sNbvXpt\m°q. F¥p
kw`hn®p?
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πmÃnIv AS-ßnb Jc-am-en-\y-ßƒ tiJ-cn®v
th≠-hn[w th¿Xn-cn®v imkv{Xo-b-ambpw D]-
tbm-K-{]-Z-ambpw kwkvI-cn-°p∂ kwhn-[m\w
\Ωp-tS-X-S-°-ap≈ ]e cmPy-ß-fnepw \ne-
hn-ep-≠v.

Jc-am-en\ykwkvI-cWw
P\-kw-Jym-h¿[-\-hv, hyh-kmbh¬°-c-Ww,
D]-t`m-K-kw-kvIm-cw, D]-tbm-Ktijw hen-s®-
dn -bp∂ioew (use and dispose) F∂nh
ImcWw \ap°p Np‰p-ap≈ Jc-am-en-\y-ß-fpsS
tXmXv `oXn-Xamwhn[w h¿[n-®n-cn-°p-I-bmWv.
Blmcmhin-jvS-ßƒ, πmÃn-Ivkv, C˛thÃv,
Ip∏n-Iƒ, Iymcn-_m-Kp-Iƒ XpS-ßn-b-h-sbms°
Jc-am-en-\y-ß-fpsS Iq´Ønep≠m-hpw. AXp-
sIm≠pXs∂ Ch-bpsS kwkvI-cWw Hcp
henb {]iv\w Xs∂-bmbn amdn-bn-cn-°p-I-
bmWv.

bYm¿Y-Øn¬ GsXm-s°-bmWv Cu Jc-am-en-
\y-ß-fpsS t{kmX v? hgn-b-cn-In-epw \Kc-
{]m¥ßfnepw FØp-∂-Xn\p ap≥]v Ch-bnse
ssPh-am-en-\y-ß-sfbpw hnhn-[-Xcw AssPh
hkvXp-°-sfbpw th¿Xn-cn-°m≥ Ign-™m¬
Ch-bpsS kwkvI-cWw Ffp-∏-am-°m\pw aen\o-
I-cWw Ipd-bv°m\pw Ign-bnt√?

B¿°mWv Ch t{kmX- n¬Øs∂ th¿Xn-
cn-°m≥ G‰hpw Ffp∏w Ign-bpI?

\mw Hmtcm-cp-Øcpw Cßs\ Nn¥n-°p-∂-Xn\pw
{]h¿Øn-°p-∂-Xn\pw Xbm-dm-bm¬ {]iv\w
Ipsd-sbms° ]cn-l-cn-°m≥ Ign-bnt√.

CØcw {]iv\-ßfpw Ah-bpsS ]cn-lm-chpw
N¿®sNbvXp-sIm≠v ¢mkn¬ Hcp skan-\m¿
kwL-Sn-∏n-®mtem?

IoS-\m-in-\n-Iƒ
Im¿jnIcwKØv ck-X-{¥-Øns‚ kw`m-h-\-
Isf°pdn®v CXn-\Iw \mw N¿® sNbvX-t√m.

Im¿jnI cwKØv IoS-\m-in\n {]tbm-K-Øns‚
{]k-‡n-sb-¥mWv?

tbm-Kn®pw πmÃn-°ns‚ D]-tbmKw Ipd-bv°m-
a-t√m. GsX√mw am¿K-Øn-eqsS πmÃn-°ns‚
D]-tbmKw Ipdbv°m≥ Ign-bp-sa∂v Nn¥n-®p-
t\m-°q. kb≥kv Ub-dn-bn¬ Ipdn-°q.

Hcmƒ kzbw Xocp-am-\n-®m¬ Xs∂ Ch-bn¬
]e-Xpw \S-∏m-°m≥ Ignbnt√?

Ch IqSmsX ck-X-{¥-Øns‚ \qX\ kmt¶-
XnI hnZy-Iƒ IqSn D]-tbm-Kn-®mtem?

ssPhhnL-S\km[y-X-bp≈ πmÃnIv
(Biodegradable plastic)
B¥-cn-Im-h-b-h-ß-fpsS ikv{X-{In-bbv°v D]-
tbm-Kn-°p∂ \qep-Iƒ ico-c-Øn-te°v BKn-
cWw sNø-s∏-Sp-∂-h-bm-Wv. CXp-t]me ssPh-
hn-L-S\w kw`-hn®v aÆn¬ ebn®ptNcp∂
πmÃn-°p-Iƒ \n¿an-°-s∏-́ n-́ p-≠v. {]Ir-Xn-Z-Ø-
amb hkvXp-°-fn¬ \n∂p-≠m-°p∂ Nne πmÃn-
°p-Ifpw Nne {]tXy-I-Xcw Ir{Xn-a-πm-Ãn-°p-
Ifpw Cu C\-Øn¬s∏-́ -h-bm-Wv.

πmÃn-°n¬ \n∂v Du¿Pw
km[m-cW D]-tbm-Kn-°p∂ πmÃn-°p-Iƒ
ssPh-hn-L-S-\-Øn\v hnt[-b-am-Ip-∂n√ F∂-
XmWv Ch-bp-≠m-°p∂ aen-\o-I-c-W-{]-iv\-
Øn\v {][m-\-Im-c-Ww. Hmtcm Znh-khpw
h¿[n-®p-h-cp∂ πmÃnIvamen-\y-ßƒ kwkvI-
cn-°p-∂-Xn\v Fs¥-¶nepw am¿Kw Ah-ew-
_n-t°-≠-Xmbn´nt√? Hcp am¿K-sØ-°p-dn®p
Nn¥n-®p-t\m-°q. t]mfn-Øo≥, t]mfn-s{]m-
∏o≥ apX-em-bh sIm≠p- \n¿an -°p∂
Iymcn_m-Kp-Iƒ, t_m´n-ep-Iƒ F∂n-hsb
D∂-X-Xm-]-\n-e-bn¬ hmbp-hns‚ A[nI
km∂n-[y-Øn¬ ]q¿W-ambn IØn-®m¬
CO2,  H2O F∂n-h-bvs°m∏w [mcmfw
Du¿Phpw kzX-{¥-am-Ip-∂p.

sslt{Um-Im¿_¨ t]mfn-a-dp-Isf D∂X
a¿ZØnepw Xm]-\n-ebnepw  hmbp-hns‚
Akm-∂n-[y-Øn¬ NqSm°p-tºmƒ t]mfn-a¿
X∑m-{X-Iƒ hnL-Sn®v D≠m-Ip∂ D¬∏-∂-
ßsf C‘-\-ambn D]-tbm-Kn-°m≥ Ign-
bpat√m? Cu hmX-I-C-‘\w D]-tbm-Kn®v
sshZypXn Dev∏m-Zn-∏n-°m≥ th≠ kwhn-
[m\w Ct∏mƒØs∂ \ne-hn-ep-≠v.
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Fs¥m-s°-bmWv IoS-\m -in\n{]tbmKw
sIm≠p-≠mb KpW-ßƒ?

$

$

$

tZmj-ßtfm?

$ an{X-Io-S-ß-fpsS \miw

$ Pe-a-en-\o-I-cWw

$ sNdp-Po-hn-I-fpsS \miw

$ tcmK-ßƒ

$

$

Nne cmk-Io-S-\m-in-\n-I-fp-ambn _‘-s∏´ hnh-
c -ßƒ ]´nI-bn¬ \¬In -bXv {i≤n -°q
(]´nI 16.5).

hocyw Ipd™ IoS-\m-in-\n-Iƒ am{Xw Bh-
iy-ap≈t∏mƒ hocyw IqSnbh D]-tbm-Kn-t°≠
Xpt≠m?

IoS-\m-in\n{]tbmKw \S-Øp-tºmƒ Hmtcm
IoS-\m-in-\n-bp-sSbpw KpW-ßfpw tZmjßfpw
hocy-hp-sams° ]cn-K-Wn-°mdpt≠m?

CXn-s\-°p-dn®v Hc-t\z-j-W-am-bmtem?

Fs¥√mw At\z-jn-°-Ww.

$ D]-tbm-Kn-°p∂ IoS-\m-in-\n-Iƒ.

$ D]-tbm-Kn-°p∂ kµ¿`w.

$ D]-tbm-Kn-°p∂ Af-hv.

$ ]m¿iz-^-e-ßƒ

IoS-ßƒ GsXms° coXn-bn-emWv `£y
[mt\ym¬∏m-Z-\-sØ-bpw tiJ-c-W-sØ-bpw-
_m[n-°p-∂Xv?

$ hnØp-I-fnse IoSm-{I-aWw

$ sNSn-Iƒ Xn∂v \in-∏n-°¬

$ `£y-[m-\y-ßƒ Xn∂v \in-∏n-°¬

$ sNSn-Iƒ°v tcmKw ]c-Ø¬

Cßs\ Ht´sd XcØn-ep≈ IoSm-{I-a-WsØ
{]Xn-tcm-[n-t°-≠n-h-cm-dp-≠v.

ap≥Im-e-ß-fn-ep-]-tbm-Kn-®n-cp∂ IoS-\m-in-\n-
Iƒ GsXm-s°-bm-bn-cp-∂p-sh-∂-dn-bmtam?

$ ]pI-bne°jmbw

$ shfp-Øp≈n°jmbw

IoS-ßsf Blm-c-am-°p∂ Xh-f, ]mºv XpS-
ßnb Pohn-Iƒ°pw IoS-\nb-{¥-W-Øn¬
\nkvXp-e-amb ]¶m-Wp-≈-Xv.

Xh-fsb ImWm-\n√
tIc-f-Øn¬ hb-ep-I-fpw Ipf-ß-fp-am-bn-cp∂p
Xh-f-I-fpsS Bhm-k-tI-{µ-ßƒ. ]mS-ßƒ
\nI-Øp-Ibpw Ipf-ßƒ aqSp-Ibpw sNbvX-
tXmsS Ch-bpsS Bhm-k-tI-{µ-ßƒ KWy-
ambn Ipd™p. sImXp-Ip-Isf \nb-{¥n-°p-
∂-Xn¬ Xh-f-Iƒ°pw ao\p-Iƒ°pw henb
]¶mWp≈-Xv. IoS-\m-in-\n-I-fpsS Aan-X-amb

D]-tbmKw Ch-bpsS \mi-
Øn\v as‰mcp Imc-W-hp-
am-bn. Ch-bn¬ ]e C\-
ßfpw C∂v  hwi-\m-i-
`oj-Wn-bn-em-Wv.

`£y[m\y-ß-fpsS h¿[n-®p-h-cp∂ Bhiyw
h≥tXm-Xn-ep≈ Irjn AXym-h-iy-am-°n.
CtXmsS ssPh-Io-S-\m-in-\n-Iƒ D]-tbm-Kn- -
®p≈ IoS-\n-b-{¥Ww am{Xw aXn-bm-hmsX
h∂p. ssPhIoS-\m-in-\n-I-fpsS ÿm\Øv
cmk-Io-S-\m-in-\nIƒ {]tbm-Kn-°m≥ XpSßn.
CXv KpW-tØm-sSm∏w Xs∂ tZmj-ßfpw
D≠m-°n.
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\nßƒ \S -Ønb
At\z -j -W-Øns‚
Is≠-Ø-ep-Iƒ hni-
I-e\w sNøq. Im¿jn-
I - t a - J - e - b n ¬
h≥IpX n -® p - N m ´ w
D≠m-°m-\mbn \mw D]-tbm-Kn® IoS-\m-in-\n-
Iƒ Nne-t∏m-sg-¶nepw tZmj-I-c-am-bn-́ p-≠t√m?
IoS-\m-in-\n-I-fpsS bp‡n-cln-X-amb D]-tbm-
K-at√ CXn-\p-Im-c-Ww?

knsa‚ v (Cement)
sI´nS\n¿am-W-Øn-\p-]-tbm-Kn -°p∂ Hcp
{][m\-h-kvXp-hm-Wt√m knsa‚ v. knsa‚ v
\n¿an-°p-∂-Xn\v NpÆm-ºp-I√pw Ifn-aÆpw
D¶ X Xm]\ne-b nÂ  (1500°C) tdm´dnNqf-bn¬
NqSm -°p -∂p. Akw-kvIr -X -h -kvXp -°ƒ
{]h¿Øn-®p-≠m-Ip∂ knsa‚ v¢n¶¿ (cement
clinker) I´-Iƒ 2% Pn]vkw (Im¬kyw-
kƒt^-‰v) tN¿Øp s]mSn®v knsa‚mbn D]-
tbm-Kn-°p-∂p. knsa‚ v Pe-hp-ambn {]h¿Øn®v
Dd®p I´n-bm-Ip∂ {]h¿Ø-\-amWv sk‰nMv

(setting). CXv k¶o¿W-amb Xm]-tam-NIcmk-
{]-h¿Ø-\-am-Wv. knsa‚ns‚ sk‰nMv kabw
\nb-{¥n-°p-∂-Xn -\mWv AXn¬ Pn]vkw
tN¿°p-∂-Xv.

•mkv F∂ cmk-]-Zm¿Yw
\nXyPohn-X-Øn¬ hnhn[ Bh-iy-ßƒ°v
•mkv D]-tbm-Kn-°m-dp-≠-t√m.

P\¬Nn-√p-Ifpw _ƒ_p-Ifpw •mkv Swª-dp-
Ifpw \n¿an-°p-hm≥ D]-tbm-Kn-°p∂ •mkmWv
tkmUm-•m-kv. CXns‚ \n¿am-W-Øn\v D]-tbm-
Kn-°p∂ Akw-kvIrXhkvXp-°-fmb cmk-
]Zm¿Y-ßƒ t\m°q.

aW¬ (knen° SiO2)

ssewtÃm¨ (Im¬kyw Im¿_-tW‰v CaCO3)

tkmUm Bjv (tkmUnbwIm¿_tW‰v Na2CO3)

Cu Akw-kvIrXhkvXp-°ƒ GI-tZiw
1500oC ¬ Dcp-°n-b-tijw A\p-tbm-Py-amb
A®p-I-fn¬ Hgnt®m DuXn ho¿∏nt®m BWv
hyXykvX •mkv D]-I-c-W-ßƒ \n¿an-°p-∂Xv.

AkwkvIr-X-h-kvXp-°ƒ am‰p-∂-Xn-\-\p-k-cn®v
•mkns‚ KpW-ßfn¬ am‰w D≠m-Ipw.

hyXy-kvX-bn\w •m p-Ifpw Ah \n¿an-°p-∂-
Xn\p]-tbm-Kn-°p∂ Akw-kvIrXhkvXp-°fpw
]´n-I- 16.6 \¬In-bn-cn-°p-∂p.

\n¿am-Wco-Xn-bn¬ am‰w hcp-Øn hyXykvX
KpW-ap≈ •mkp-Iƒ \n¿an®v hnhn[ Bh-iy-
ßƒ°mbn D]-tbm-Kn-°p-∂p-≠v.

]´nI 16.5

t]cv {][m-\-L-SIw
{][m-\-ambpw GsXms°

hocyw \ne-\n¬IoS-ßƒs°Xnsc
°p∂ ImewD]-tbm-Kn-°p∂p

F≥tUm-kƒ^m≥ Hm¿Km-t\m t¢mssdUv tXbn-e sImXpIv,
(Endosulfan) Iymt_-Pnse hnc 6 h¿jw hsc

ame-Ø-tbm¨ Hm¿Km-t\m t^mkvt^‰v sImXp-Ip-Iƒ, {]mWn-Iƒ 3 amkw hsc
(Malathion)

Pn]vkw

NpÆmºv I√v
Ifn-aÆv

Xm]w kna‚ v
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ss^_¿•mkv (fibre glass)

hfsc t\¿Ø teml-kp-jn-c-ß-fn-eqsS Dcp-
Inb •mkv IS-Øn-hn´v \mcp-I-fm°n am‰n-bmWv
ss^_¿•mkv \n¿an-°p-∂-Xv. Cu •mkv \mcp-
Iƒ t]mfn-sb-Ã¿ sdkn-\p-I-fp-]-tbm-Kn®v eman-
t\‰v sNbvXv hnhn[ Bh-iy-ßƒ°mbn D]-
tbm -Kn -°p∂p. Dcp -°n -t\mfw _e-ap≈
ss^_¿ •mkv eman-t\-‰p-Iƒ \n¿an-°m≥
Ignbpw.

tk^v‰n•mkv (safety glass)

ct≠m aqt∂m •mkvtπ‰p-Iƒ°v CS-bn¬
πmÃnIv jo‰pIƒ h®v sNdnb a¿ZØn¬ NqSm-
°n-bmWv tk^v‰n-•mkv D≠m-°p-∂-Xv. s]m´p-
tºmƒ sNdnb Ij-W-ß-fmbn sXdn-®p-t]m-Ip-
∂n√ F∂-XmWv CXns‚ {]tXy-I-X. AXp-
sIm≠v hml-\-ß-fnepw hnam-\-ß-fnepw hn≥Uv
•mkmbn D]-tbm-Kn-°p-hm≥ CØcw •mkp-Iƒ
D]-tbmKn°p∂p.

\nd-ap≈ •mkv
\nd-an-√mØ •mkn-\p-]p-dsa \nd-ap≈ ]e-bn\w
•mkp-Iƒ \nß-fpsS {i≤-bn¬s∏-́ n-́ p-≠m-Ip-
a-t√m.

Ch-bn¬ ]eXnepw kw{I-a-W-tem-l-ß-fpsS
kwbp-‡-ß-fmWv \ndw \¬Ip-∂Xn\v D]-tbm-
Kn-°p-∂-Xv.

•mkn\v \ndw \¬Ip∂ Nne kwbp-‡-ßfpw
Ah \¬Ip∂ \ndhpw t\m°q.

•mkv Akw-kvIrXhkvXp-°ƒ D]-tbmKw

tkmUm-•mkv ˛ ˛
(Soda glass)
lm¿Uv •mkv knen-°, s]m´mkyw Im¿_tW‰v et_m-d-́ dn D]-I-c-W-ßƒ,
(Hard glass) Im¬kyw Im¿_-tW‰v ^mIvSdn, ASp-°f D]-I-c-W-ßƒ
Hm]v‰nIv •mkv knen-°, s]m´mkyw Im¿_tW‰v, se≥kp-Iƒ, {]nk-ßƒ
(Flint glass) seUv HmIvsskUv, tkmUnbw

Im¿_-tW-‰v.
t_mtdm knen-t°‰v knen°, t_mdnIv HmIvssk-Uv, et_m-d-́ dn D]-I-c-W-ßƒ
•mkv tkmUnbw Im¿_-tW-‰v, Im’yw
(Borosilicate glass) Im¿_-tW‰v Aep-an-\nbw HmIvssk-Uv ^mIvSdn D]-I-c-W-ßƒ

]´nI 16.6

kwbp‡w \ndw

Atb¨ HmIvsskUv Nph∏v

tIm∏¿ HmIvsskUv ]®

tIm_mƒ´v HmIvsskUv \oe

]´nI 16.7

ck-X{¥w AS-°-ap≈ imkv{X-im-J-Iƒ
A[zm-\-`mcw Ipd-bv°p-Ibpw Hcp-]mSv kpJ-
kuI-cy-ßƒ a\p-jy\v \¬Ip-Ibpw sNøp-∂p.

imkv{X-Øns‚ Cu IpXn∏v a\p-jy\v Hcp]mSv
kuIcyw \¬Ip-∂-Xn-t\m-sSm∏w {]Ir-Xn°v
Nne apdn-hp-Ifpw D≠m-°p-∂nt√?

Btem-Nn®pt\m°q: imkv{X-amtWm AtXm
imkv{XsØ ssIImcyw sNøp∂ hnth-I-an-
√m-Ø coXn-bmtWm CØcw {]iv\-ßƒ D≠m-
°p-∂Xv?

Ch-bp-sS-sbms° bYm¿Y-{]iv\w \mw Is≠-
tØ-≠-Xt√? ]cn-lm-ctam?

hyh-km-b-im-e-I-fn¬ \n∂v ]pd-Øp-hn-Sp∂
Bkn-Up-Ifpw B¬°-en-I-fp-sams° IrXy-
amb Af-hn¬ cmk-h-kvXp-°ƒ tN¿Øv
\n¿hocy-am-°p-∂Xv aen-\o-I-cWw Ipd-bv°nt√?

hyXykvX kml-N-cy-ß-fn¬ cmk-h-kvXp-°-
fpsS D]-tbm-K-Øns‚ tZmj-ßfpw aen-\o-I-c-
Whpw Ipd-bv°p-∂-Xn\v imkv{Xw Xs∂ \n¿tZ-
in-°p∂ Hcp-]mSv am¿K-ß-fp-≠v. NneXp t\m°q:
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hyh-km-b-im-e-I-fn¬ \n∂v ]pdw-X-≈p∂ ]pIbpw hmX-I-
ßfpw A¥-co-£-a-en-\o-I-c-W-Øn\v {][m-\-Im-c-W-ßƒ
BIm-dp-≠v. ]pI Hcp sImtfm-bnUv BWv. CXnse kq£va-
I-Wn-I-Iƒ°v sshZypX-Nm¿Pp≠v. AXn-\m¬Øs∂ hn]-
coX Nm¿Pp≈ Ce-Ivt{Sm-Up-Iƒ°n-S-bn-eqsS ]pI IS-Øn-
hn-Sp-tºmƒ Nm¿Pp≈ IW-ßƒ°v Nm¿Pv \jvS-s∏-Sp-Ibpw
Ah ASn-™p-Iq-Sp-Ibpw sNøpw. Cßs\ ^mIvS-dn-I-fn¬
\n∂p≈ ]pI aen-\o-I-cWw \nb-{¥n-°p∂ tIm{S¬
{]nkn∏nt‰-‰¿ (cottrell precipitator) F∂ kwhn-[m\w \ne-
hn-ep-≠v.

imkv{X-Øns‚ ]ptcm-K-Xn-tbmsSm∏w Xs∂
Nne ]mcn-ÿn-XnI{]iv\-ßƒ D≠m-Ip-∂p-
s≠∂v \mw I≠t√m. Ch ]cn-l-cn-°p-hm-
\p≈ am¿Khpw imkv{X-Øn-ep-≠v. ]cn-ÿn-
Xn°v tZmj-ap-≠m-°msXbpw Poh-Pm-e-ß-fpsS
kpc-£- D-d-∏m-°p∂ Xc-Ønepw Dev∏-∂-ßƒ
\n¿an-°p-∂-Xns‚ {]k‡n C∂v h¿[n-®p-h-cp-
I-bm-Wv. CXn-\mbn Hcp ]pXnb imkv{X-im-J-
Xs∂ cq]-s∏-´n-´p-≠v. CXmWv lcnX ck-

X{¥w (green chemistry) cmk-hkvXp
\n¿amWthf-bn¬ A]-I-S-I-c-amb cmk-h-kvXp-
°sf \ncp-]-{Z-h-Im-cn-Ifpw D]-Im-cn-I-fp-am-°n-
am‰ns°m≠v ]cn-ÿnXnkulm¿Z Dev∏-∂-ß-
fpsS Hcp ]pXp-\n-c-Xs∂ krjvSn-°p-hm≥ {Ko≥
sIankv{Sn {ian-°p-∂p. ck-X{¥w Hcp {]iv\-
a√ ]cn-lm-c-am¿K-am-sW∂ ktµ-i-amWv {Ko≥
sIankv{Sn \¬Ip-∂Xv.

1. Jcamen-\y-ß-fn¬ ssPh-h-kvXp-°fpw AssP-h-h-kvXp-°-fp-ap-≠v.

(a) GsX√mw am¿K-ß-fn-eqsS Chsb kwkvI-cn-°mw.
(b) CØcw kwkvI-c-W-Øn-eqsS D≠m-Ip∂ t\´-ßƒ Fs¥m-s°-bmWv?

2. "{]Ir-Xnsb \in-∏n-°p∂ πmÃn-°ns‚ Dev∏m-Z-\hpw D]-tbm-Khpw \n¿Ø-em-
°Ww' Cu {]kvXm-h-\-tbmSv \nßƒ Fßs\ {]Xn-I-cn-°pw? ka¿Yn-°p-I.

3. hnhn[ taJ-e-I-fnse IoS-ßsf \nb-{¥n-t°≠nhcp-tºmƒ IoS-\m-in\n D]-
tbm-Kn-t°≠nhcm-dp-≠v.

(a) IoS-\m-in\n{]tbm-K-Øns‚ KpW-ßfpw tZmj-ßfpw hni-Z-am-°p-I.
(b) ]cn-ÿn-Xn°v tZmj-ap-≠m-ImsX IoS-ßsf \nb-{¥n-°m≥ Fs¥ms° am¿K-

ßƒ kzoI-cn°mw?
4. ]cn-ÿnXnkulm¿Z Dev∏∂-ß-fpsS \n¿am-W-Øn\v {]m[m\yw \¬Ip∂

imkv{XimJ-bmWv lcnXck-X-{¥w. Cß-s\ \n¿an-°-s∏-Sp∂ Dev∏-∂-ß-sf-
°p-dn®v sF.‰n, d^-d≥kv XpS-ßn-b-h-bpsS klm-b-tØmsS teJ\w Xbm-
dm°q.

h
mX

-I
-ß

ƒ

Nm¿Pv
sNbvX tπ‰v

s]mSn

F¿ØnMv

s]mSn,
hmX-I-ßƒ

D∂X
thmƒ´X
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5. A tImf-Øn\p tbmPn-®h B, C tImf-ß-fn¬ \n∂v Xnc-s™-SpØv tNcpw]Sn
tN¿°p-I.

A B C

]mc-sk-‰-tamƒ •qt°mkv CkvXn-cn-s∏-´n-bqsS ]nSn

s_\-UnIv‰v emb\n aW¬ IoS-\m-in\n

t_°-sse‰v B‚n-ss]-d-‰n-°p-Iƒ IÆ-S-\n¿amWw

ame-Ø-tbm-¨ Pn]vkw ¢n\n-°¬sSÃv

H]v‰nIv •mkv Hm¿Kmt\m t^mkvt^‰v sk‰nMv

knsa‚ v sX¿tam-sk-‰nMv πmÃnIv ico-c-Xm-]-\ne Ipdbv-°m≥

6. \nXy-Po-hn-X-Øn¬ \mw ssIImcywsNøp∂ hnhn[ hkvXp-°-fpsS ]T-\-hp-
ambn _‘-s∏´v ck-X-{¥-Øn\v hnhn[ D]-im-J-Iƒ D≠v. DZm-l-c-W-Øn\v,
πmÃn-°p-I-sf-°p-dn®v ]Tn-°p∂ imJ-bmWv t]mfn-a¿ sIan-kv{Sn. Nne ]Zm¿Y-
ß-fpsS t]cp-Iƒ t_mIvkn¬ sImSp-Øn-cn-°p-∂p. Ch GXp imJ-bp-ambn
_‘-s∏-´-h-bm-sW∂v Is≠Øn ]´nI ]q¿Øn-bm°q.

ss\tem-¨, A‚m-kn-Uv, s^¿´n-sse-tk-gvkv, ]n.-hn.-kn., B‚n-ss]-d-‰n-
Ivkv, sSdnen≥, sX¿tam-tImƒ, knsa‚ v, Nmbw, IoS-\m-in-\n-Iƒ, •mkv.

A{Kn-Iƒ®-d¬ t]mfn-a¿ ^m¿a-kyq-´n-°¬ C≥U-kv{Sn-b¬
sIankv{Sn sIankv{Sn sIankv{Sn sIankv{Sn


