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ss\{S-P≥
Nitrogen
Hcp Ateml cmk-aq-e-Iw. knw_¬ N, At‰manI-kwJy  7,

At‰manI`mcw 14.0067. km[m-cW a¿Z-˛-Xm-]-\n-e-I-fn¬ Hcp

hmX-I-amb Cu aqeIw Bh¿Ø-\-∏-´n-I-bnse {Kq∏v 15˛se

G‰hpw ̀ mcw Ipd™ aqe-I-am-Wv. A¥-co-£-Øn¬ ss\{S-Ps‚

km∂n[yw BZy-ambn Is≠-Øn-bXv kzoUnjv ck-X-{¥-⁄-

\mb Imƒ hn¬slw jote BWv. F∂m¬ {^©v ck-X-{¥-

⁄-\mb emthm-kn-b-dmWv ss\{S-P≥ Hcp aqe-I-am-sW∂v

BZy-ambn \n¿tZ-in-®-Xv. {^©p`mj-bn¬ Poh-\n-√mØ F∂v

A¿Yw hcp∂ Atkm v́ (azote) F∂m-bn-cp∂p Cu aqe-I-Øn\v

emthm-kn-b¿ \evInb t]cv. ss\S¿ (nitre) DXv]m-Zn-∏n-°p∂

F∂¿Y-ap≈ ss\t{Sm¨ Po≥kv (nitron genes) F∂ {Ko°p]-

Z-Øn¬\n∂mWv ss\{S-P≥ F∂ Cw•ojv]Zw \njv]-∂-am-bn-

´p-≈-Xv. s]m´m-kyw ss\t{S-‰n-e-S-ßn-bn-́ p≈Xn\memWv Cßs\

t]cv h∂-Xv. 1789-̨ ¬ Cw•ojv ck-X-{¥-⁄\mb sl\vdn Imh≥-

Unjv hmbp-hn-eqsS Bh¿Øn®v sshZypX kv^penw-K-ßƒ

IS-Øn-hn v́ ss\{S-P\pw HmIvkn-P\pw ]q¿W-ambpw kwtbm-Pn-

∏n-®-Xn\ptijhpw GtXm Hcp \njv{Inb hmXIw _m°nbmhp-

∂-Xmbn Is≠-Øn. ]n∂oSv Hcp-\q-‰m-≠n-\p-tijw dmte-{]`p

hnhn[ t{kmX- p-I-fn¬\n∂v e`n-°p∂ ss\{S-P≥ hmX-I-

Øn\v hyXykvX km{μ-X-bm-sW∂v Is≠Øn. A°mewhsc

ss\{S-P≥ BsW-∂p- I-cp-Xn-bn-cp-∂ hmXIw ss\{S-P\pw a‰v

\njv-{InbhmX-I-ß-fpw-̨ -{]-[m-\-ambpw B¿K¨ (0.94 i.am.) ˛

ASßp∂ Hcp an{in-X-am-bn-cp∂p F∂ k¿ hneyw dmwtkbpsS

Is≠Øente°v CXv hgn-sX-fn®p (1891).

{]Ir-Xn-bn¬ ss\{S-P≥ kzX-{¥m-h-ÿ-bnepw kwbp-‡m-

h-ÿ-bnepw I≠p-h-cp-∂p. A¥-co-£-hym]vXØns‚ 78  iX-

am-\hpw kzX{¥ ss\{S-P\mWv. kwbp-‡m-h-ÿ-bn¬ ss\{S-

P≥ hnhn[cq]-Øn¬ \ne-\n-ev°p-∂p. F√m amwky-Øn-s‚bpw

Hcp LS-I-amWv ss\{S-P≥. IqSmsX A\n-en≥, ss\ss{S-ep-

Iƒ, bqdnb XpSßn A\-h[n Im¿_-WnI buKn-I-ß-fnepw

tkmUnbw ss\t{S-‰v, Atam-Wnb XpS-ßnb AIm¿_-WnI

buKn-I-ß-fnepw ss\{S-P≥ ÿnXn-sN-øp-∂p.

teJ-\-kw-hn-[m\w

I. DXv]m-Z\w

II. KpW-[¿a-ßƒ

III. D]-tbm-K-ßƒ

IV. kwbp-‡-ßƒ

1. AIm¿_-WnI ss\{S-P≥ kwbp-‡-ßƒ

i. sslss{U-Up-Iƒ

a. Atam-Wnb

b. ssl{U-ko≥

c. ssl{U-tkm-bnIv Aæw

ii. HmIvssk-Up-Iƒ

a. ss\{Skv HmIvsskUv

b. ss\{SnIv HmIvsskUv

c. ssU ss\{S-P≥ ss{S HmIvsskUv

d. ss\{S-P≥ ssU HmIvsskUpw ssU

ss\{S-P≥ sSt{Sm-IvsskUpw

e. ssU ss\{S-P≥ s]t‚m-IvsskUv

iii. ss\{S-P≥-̨ -Hm-Ivkn-P≥ Aæ-ßƒ

a. sslt∏m-ss\-{Skv Aæw

b. sslt{Um-ss\-{Skv Aæw

c. ss\{Skv Aæw

d. ss\{SnIv Aæw

e. s]tdmIvkn ss\{SnIv Aæw
iv. ss\ss{S-Up-Iƒ
v. ss\{S-P≥ lmsse-Up-Iƒ

2. Im¿_-WnI ss\{S-P≥ kwbp-‡-ßƒ
i. Aao-\p-Iƒ
ii. Aæ Assa-Up-Iƒ
iii. ss\{SnIv Aæ FÃ-dp-Iƒ

a. ss\t{Sm-•n-k-dn≥
b. ss\t{Sm-sk-√p-temkv

iv. ss\t{Sm kwbp-‡-ßƒ
a. Btcm-am-‰nI ss\t{Sm kwbp-‡-ßƒ
b. Ben-̂ m-‰nI ss\t{Sm kwbp-‡-ßƒ

v. ssU Atkm-Wnbw eh-W-ßƒ

vi. kb-t\m-P≥ hypXv]-∂-ßƒ

vii. hnj-a-h-eb ss\{S-P≥ kwbp-‡-ßƒ

viii. B¬°-tem-bn-Up-Iƒ

ix. ss\ss{S-ep-Iƒ

I. DXv]m-Z-\w. hmbp-hns‚ {Zho-I-c-Whpw XpS¿∂p≈
Awin-I-tkz-Z-\hpw hgn-bmWv hyh-kmb Bh-iy-ßƒ°p≈
apgp-h≥ ss\{S-P\pw DXv]m-Zn-∏n-°p-∂-Xv. ]co-£-W-im-e-bnse
ss\{S-P≥ \n¿am-W-{]-{In-b-I-fn-se√mw Xs∂ Atam-Wnbw
Atbm-Wn-s‚tbm Atam-Wnb hmX-I-Øn-s‚tbm HmIvko-I-c-
W-amWv \S-°p-∂-Xv. Atam-Wnbw ss\t{S‰v A[nIw NqSm-°p-
tºmgpw NqSm°nb CuO˛\p aosX Atam-Wnb hmXIw ISØn-
hn-Sp-tºmgpw ss\{S-P≥ D≠m-Ip-∂p. tkmUnbw Assk-Uns‚
NaN

3
 Xm]ob A]LS-\-Øn¬ \n∂v ip≤-amb ss\{S-P≥

e`n°p-∂p.

2224 NO2HNONH +→

223 NO3H3Cu3CuO2NH ++→+

23 3N2Na2NaN +→

kƒ^m-anIv Aætam bqdnbtbm ss\t{S‰v Atbm-Wp-ambn
{]h¿Øn®v ss\{S-P≥ e`y-am-°p-∂p.

OHHSONNOHSONH 2
–
42

–
232 +++ →

II. KpW-[¿a-ßƒ. \nd-an-√m-ØXpw K‘-an-√m-Ø-Xp-amb
Hcp hmX-I-amWv ss\{S-P≥. hnj-I-c-a-√. Pe-Øn¬ Aev]

teb-Xz-ta-bp-≈q. {]IrXym I≠p-h-cp∂ ss\{S-P-\n¬ 7N
14, 7N

15

F∂o c≠v sFtkm-tSm-∏p-Iƒ AS-ßn-bn-cn-°pw.  7N
15˛s\ Hcp

A\p-tc-Jn-(tracer)bmbn D]-tbm-Kn-°m-dp-≠v. Ch-sb-°q-SmsX

N12, N13, N16, N17 F∂o tdUntbm BIv‰ohv sFtkm-tSm-∏p-Ifpw

ss\{S-P-\p-≠v.

1S2 2S2 2P3 F∂ Ce-Ivt{Sm-WnI hn\ym-k-ap≈ ss\{S-P≥

an° -kw-bp-‡-ß-fnepw kwtbm-P-IX aq∂v {]I-Sn-∏n-°p-∂p.

ss\{S-P≥ AS-ßp∂ {Kq∏n¬ G‰hpw Ce-Ivt{Sm s\K-‰o-hX
{]Z¿in-∏n-°p∂ aqe-Ihpw ss\{S-P-\m-Wv (t]m-fnMv kvsIbn-
en¬ 3.04). ss\{S -Ps‚ Dcp -I¬ \ne ˛ 209.97oC, Xnf
\ne ˛ 195.79oC. ss\{S-P≥ X∑m-{X-bn¬ AWp-tI-{μ-ßƒ XΩn-
ep≈ AIew 1.095 A BWv. X∑m-{X-bn¬ AWp-°ƒ XΩn¬
{Xn_-‘\w hgn _‘n-®n-cn-°p-∂p ( )NN    ≡ . ss\{S-Ps‚ hntbm-
P\ Du¿Pw Xmc-X-tay\ Db¿∂-XmWv.

2N (hmX-Iw) 2N→ (hm-X-Iw)     225H Δ =  IntemImedn.

km[m-cW Dujvam-hn¬ ss\{S-P≥ \njv{In-b-am-hm-\p≈
ImcWw Cu Db¿∂ hntbm-P\ Du¿P-am-Wv.

Xmgv∂ Xm]-\n-e-bn¬ enYn-b-hp-ambn enYnbw ss\ss{S-
Up-≠m-°p∂ {]Xn-{]-h¿Ø\w {]m[m-\y-a¿ln-°p∂p. Xmgv∂

ss\{S-P≥
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Xm]-\n-e-bnse as‰mcp {][m-\-{]-h¿Ø-\-amWv ss\{S-P≥
ÿnco-I-c-Ww. A¥-co-£-Øn-se- aq-e-Im-hÿbnep≈ ss\{S-
P≥ kwbp-‡-ß-fm-Ip-Ibpw Pohm-Wp-°-fp-sSbpw a‰pw {]h¿Ø-
\-̂ -e-ambn ho≠pw ss\{S-P-\m-Ip-Ibpw sNøp∂ hn]p-e-amb
{]{In-b-bmWv ss\{S-P≥ ÿnco-I-c-Ww.

XmW-a¿Z-Øn¬ ss\{S-P≥ hmX-I-Øn-eqsS sshZypXn IS-
Øn-hn-Sp-tºmƒ Hcp Cfw a™\nd-Øn-ep≈ {]Imiw D≠m-
hp-∂p. hnZypXvhnk¿P\w \n¿Øn-°-gn™v Iptd \nan-j-
tØ°pIqSn A\¥cZo]vXn \ne-\n¬°p-∂p. Du¿Pw kmh-
[m\w _ln¿K-an-°p-∂-XmWv A\-¥cZo]vXn°p Imc-Ww.
sshZypXhnk¿P-\-Øns‚ ̂ e-ambn ss\{S-P≥ hmXIw DtØ-
PnXambn X∑m-{XnI ss\{S-P-s‚bpw AWp-ss\-{S-P-s‚bpw an{in-
X-am-bn-Øo-cp-∂p. ss\{S-P≥ AWp-°-fpsS ]p\xkwtbm-P\w
hgn D≠m-°p∂ X∑m-{Xob ss\{S-Ps‚ DtØ-PnX cq]-amWv
A\-¥cZo]vXn°p Imc-W-am-Ip-∂-Xv. Hcp hmX-I-[m-c-bn-ep≈
AWp-ss\-{S-Ps‚ km{μX ss\{SnIv HmIvsskUv D]-tbm-Kn®v
A\p-am-]\w \SØn \n¿W-bn-°mw.

ONNON 2 +→+

NO A[n-I-ambn tN¿Øm¬ Ah-tim-jWw sNø-s∏-SmsX
hcp-∂ NO, DXv]m-Zn-∏n-°-s∏-Sp∂ HmIvkn-P-\p-ambn kwtbm-

Pn®v sh≈bpw a™bpw Ie¿∂ A\-¥cZo]vXn-bp-≠m-Ip∂p.

hvNOONO 2 +→+

NO bpsS Afhv Ipd-hm-Ip-tºmƒ AWp-ss\-{S-P≥ A[n-I-
am-Ip-Ibpw HmIvkn-P≥ AWp-hp-ambn {]Xn-{]-h¿Øn®v \oe-
\n-d-ap-≠m-IpIbpw sNøp-∂p.

hvNOON +→+

NO bpsSbpw AWp-ss\-{S-P-s‚bpw Af-hp-Iƒ Xpey-am-bn-
cp-∂m¬ hmXIw \nd-an-√m-Ø-Xm-bn-cn-°pw.

k{Inb ss\{S-P≥ IqSp-X¬ {]Xn-{]-h¿Ø-\-£-a-am-Wv.
_mjv]m-h-ÿ-bn-ep≈ tkmUn-bw, B¿sk-\n-Iv, Ab-Un≥
F∂n-h-bp-ambn CXp {]Xn-{]-h¿-Øn-°p-∂p.

Db¿∂ Xm]-\n-e-I-fn¬ ss\{S-P≥ A\-h[n cmk-{]-{In-b-
I-fn¬ G¿s∏-Sp∂p. t{Iman-bw, knen-°¨, Aepan-\n-bw,
t_mtdm¨, a·o-jyw, Im’yw XpS-ßnb aqe-I-ß-fp-ambn
ss\{S-P≥ ss\ss{S-Up-Iƒ D≠m-°p-∂p.

N2 + 3Mg → Mg3N2

D∂XXm]-\n-e-bnepw a¿Z-Ønepw DXvt{]-c-I-Øns‚
km∂n[yØn¬ ssl{U-P-\p-ambn {]Xn-{]-h¿Øn®v Atam-
Wnb cq]o-I-cn-°p-∂p.

N2 + 3H2 → 2NH3

HmIvkn-P-\p-ambn ss\{SnIv HmIvssk-Up-≠m-°p-∂p.

N2 + O2 → 2NO

Im’yw Im¿ss_-Up-ambn {]Xn-{]-h¿Øn-®p-≠m-Ip∂

ss\t{Smenw F∂ ss\{S-P≥ kwbp‡w Ir{Xna hf-ambn D]-

tbmKn°p-∂p.

N2 + CaC2 → C + CaCN2

III. D]tbm-K-ßƒ. ss\{S-P≥ s]mXpth \n¿ho-cy-amWv.

HmIvko-I-cWw \S-°m≥ ]mSn-√mØ cmk-{]-h¿Ø-\-ß-fn¬

hmbp-hn\p]Icw ss\{S-P≥ D]-tbm-Kn-°p-∂p. Utbm-Up-Iƒ,

{Sm≥kn-Ã-dp -Iƒ, kwtbm-PnX ]cn-]-Y-ßƒ apX-emb

CeIvt{SmWnIhkvXp-°-fpsS \n¿an-Xn-bnepw sÃbn≥sekv

Ãoens‚ \n¿an-Xn-bnepw ss\{S-P≥ D]-tbm-Kn-°p-∂p. C≥Im≥-

U-sk‚ v_ƒ_p-I-fn¬ B¿K-Wn\p ]Icw ss\{S-P≥ \nd-
bv°m-dp-≠v.

Hcp AXn-io-X-{Zm-h-I-amWv {Zh-ss\-{S-P≥. ̀ £y-h-kvXp-°ƒ
ioXo-I-cn®v kq£n-°p-hm\pw d{^n-P-d‚mbpw c‡w, {]Xyp-
Xv]m-Z-\-tIm-i-ßƒ apX-em-b ssPh-km-ºn-fp-Iƒ ioXo-I-cn®p
kq£n-°p-hm\pw ih-i-cocw tISp-Iq-SmsX kq£n-°p-∂-Xn\pw
hfsc kwth-Z-\-£-a-X-bp≈ sshZyp-tXm-]-I-c-W-ßsf XWp-
∏n-°p-∂-Xn\pw AXn-io-X-imkv{X (cryogenics) ]T-\-Ønepw

{Zh-ss\-{S-P≥ {]tbm-P-\-s∏-Sp-Øp-∂p.

IV. kwbp‡-ßƒ. ss\{S-P≥ a‰p- aq-e-I-ß-fp-ambn
kwtbm-Pn-®p-≠m-Ip∂ kwbp-‡-ßƒ {]Ir-Xn-Z-Øtam kwt«-
j-W-{]-{In-b-I-fpsS ̂ e-ambn cq]w-sIm-≈p-∂tXm BWv. aqe-
I-ss\-{S-P≥ hf-sc-b-[nIw \njv{In-b-am-sW-∂Xn-\m¬ kwbp-
‡-cq-]o-I-cWw hfsc Db¿∂ Xm]-\n-e-bntem Db¿∂ a¿Z-
Øntem Bbn-cn-°pw.

1. AIm¿_-WnI ss\{S-P≥ kwbp-‡-ßƒ
 i. sslss{U-Up-Iƒ. ssl{U-P-\p-ambn tN¿∂v ss\{S-

P≥ A\-h[n sslss{U-Up-Iƒ cq]o-I-cn-°pw. Atam-Wnb
(NH3), ssl{U-ko≥ (N2H4), ssl{Ut-km-bnIv Aæw (HN3) F∂o
sslss{U-Up-I-fmWv G‰hpw {]m[m-\y-a¿ln-°p-∂-Xv.

a. Atam-Wnb (NH3). Atam-WnbmehWw £mc-hp-ambn

{]Xn-{]-h¿Øn®v Atam-Wnb D≠m-hp-∂p.

–XOHNH–OHXNH 234 ++→+

Atbm-WnI ss\ss{S-Up-I-fpsS Peo-bm-]-L-S\w hgnbpw
NH3 DXv]mZn-∏n-°mw.

Mg3N2 + 6H2O→ 3Mg(OH)2 + 2NH3

Mg3N2 + 6D2O → 3Mg(OD)2 + 2ND3

Atam-Wn-b- hymh-km-bnIambn DXv]m-Zn∏n-°p-∂Xv tl_¿
{]{Inbbneq-sS-bm-Wv. ssl{U-P-s\bpw ss\{S-P-s\bpw 500ºC
Xm]\n-e-bnepw 1000 an.ao. a¿Z-Ønepw Ccp-ºns‚ km∂n-[y-
Øn¬ {]Xn-{]-h¿Øn-∏n-°p-I-bmWv sNøp-∂-Xv.

N2(hm-X-Iw) + 3H2(hm-X-Iw)           2NH3 (hm-X-Iw)

{ZmhI Atam-Wnb Im¿_-Wn-I-˛-A-Im¿_-WnI buKn-I-
ßƒ°v A\p-tbm-Py-amb emb-I-am-Wv. kwt«-jW ck-X-{¥-
Øn¬ {]Xn-{]-h¿Ø\ am[y-a-am-bn´pw Atam-Wnb D]-tbm-Kn-
°p-∂p. Atam-Wnb hfsc t\cnb tXmXn¬ am{Xta kzbw

Atbm-Wo-I-cn-°p-∂p-≈q.

2NH3 → NH4+NH 2

Cu {]Xn-{]-h¿Ø-\sØ Pe-Øns‚ kzb Atbm-Wo-IcW

{]{In-b-bp-ambn Xmc-X-ay-s∏-Sp-Øm-\m-hpw. Atam-Wnbw

Atbm¨ (NH4), HmIvtkm-Wnbw Atbm-Wn\p (H3O ) kam\-

am-Wv; AssaUv Atbm¨ )–(NH2  sslt{Um-IvsskUv Atbm-

Wn\pw (OH–); AXn-\m¬ \n¿hocy-am-°p∂ {]Xn-{]-h¿Ø-\-

ßƒ Atam-Wnbw eh-W-ßfpw (DZm. NH4Cl) Assa-Up-Ifpw

(DZm. KNH2) XΩn¬ \S-°m-dp-≠v.

A[n-ssh-Zyp-Xn-bp≈ teml-ßsf DXv{I-a-Wo-b-ambn ebn-

∏n-°m-\p≈ khn-tij kz`mhw {ZmhI Atam-Wn-b-bv°p≠v.

Atam-Wnb L\teml-e-h-W-ß-fpsS Peob emb-I-ß-fn¬

\n∂v teml-ssl-t{Um-Ivssk-Up-Iƒ Ah-t£-]n-°p∂p.

FeCl3 + 3NH4OH– → Fe(OH)3+3NH4Cl

[\Atbm-Wp-Iƒ {]tXy-In®v, kw{I-aW teml-ß-fpsS

Atbm-Wp-I-fp-ambn Peob Atam-Wnb ÿnc-X-bp≈ tImwπ-

Ivkp-Iƒ cq]o-I-cn-°m-dp-≠v.

ss\{S-P≥

+ +

+
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[ ]++ →+  )(NH Ag2NHAg 233

ssUAao≥kn¬h¿(I)Atbm¨

[ ] +
→++ 2 

433
2 NH Cu  4NH  Cu )(

sS{Sm-ao≥tIm∏¿(II)Atbm¨

a‰v [\Atbm-Wp-I-f-S-ßp∂ an{in-X-ß-fn¬ \n∂v sh≈nbpw

tIm∏dpw th¿Xn-cn-°m≥ Cu {]Xn-{]-h¿Ø\w D]-tbm-K-s∏-
Sp-Øn-h-cp-∂p.

Atam-Wn-b-bpsS sa¿°pdnemb-\nsb Aam¬K-sa∂p ]d-
bp-∂p. Atam-Wnbm eh-W-ß-fpsS emb-\n-Iƒ XWp-∏n®v
sa¿°pdn ImtYmUv D]-tbm-Kn®v hnZypXv A]-L-S\w \S-
Ønbpw £mc-teml Aam¬Khpambn {]h¿Øn-∏n®pw Atam-
Wnbw Aam¬Kw D≠m-°p-∂p. Xmgv∂ Xm]-\n-e-I-fn¬ Aÿn-
c-amb Hcp kwbp-‡-am-Wn-Xv.

xHgHNH(Hg)xNH 22
1

34 ++→

Atam-Wnbw Atbm¨ \n¿W-b\Øn-\p-]-tbmKn-°p∂
A`n-Im-c-I-amWv "s\kve¿ A`n-Im-cIw' AYhm s]m´mkyw
sa¿°pdn Atbm-ssUUv 42HgIK . Atam-Wnbw Atbm-Wp-am-
bp≈ {]Xn-{]-h¿Ø\w hgn Xhn´p\nd-Øn-ep≈ Ah-£n]vXw
cq]o-I-cn-°m-dp-≠v.

2K2(HgI4) + NH3 + 3KOH → H2N.HgO.HgI + 7KI + 2H2O

{ZmhI Atam-Wnb-bpsS hfsc Db¿∂ _mjv]o-I-

ctWm¿Pw AXns\ Hcp \√ {]io-XIw F∂ \nebv°v D]-

tbm-K-{]-Z-am-°p-∂p. ss\{SnIv Aæ-Øn-s‚bpw ]e Atam-Wnbw

eh-W-ß-fp-sSbpw DXv]m-Z-\-Øn\v Atam-Wnbw D]-tbm-Kn-
°p∂p. Atam-Wnbw kƒt^‰pw Atam-Wnbw Im’yw
t^mkvt^‰pw {][m-\-s∏´ cmk-h-f-ß-fm-Wv. Ae-°p-Im-c-Øns‚
DXv]m-Z-\-Øn\pw (solvay process) Atam-Wnb {]tbm-P-\-s∏-
SpØn hcp-∂p. KpWm-fl-Ihpw ]cn-am-Wm-fl-I-hp-amb A\-h[n
cmk-hn-t«-j-W-ßƒ°pw Atam-Wnb A\p-tbm-Py-amb Hcp
A`n-Im-c-I-am-Wv.

b. ssl{U-ko≥ (N2H4). tkmUnbw sslt∏m-t¢m-ssd-‰p-

ambn ]i-bp-sStbm sPem-‰ns‚tbm km∂n-[y-Øn¬ Peob

Atam-Wnb Xnf-∏n-®mWv ]co-£-W-im-e-bnepw hymh-km-bn-I-
ambpw ssl{U-ko≥ DXv]m-Zn-∏n-°p-∂-Xv.

OHNaClHNNaOCl2NH 2423 ++→+

bYm¿Y-Øn¬ Cu {]{Inb c≠p ]Sn-bm-bmWv \S-°p-∂Xv.
sslt∏m-t¢m-ssd-‰p-ambn t¢mdman≥ D≠m-Ip-∂-XmWv BZy-]Sn.

ClNHNaOHNaOClNH 23 +→+

XpS¿∂v t¢mdm-an≥ Atam-Wn-b-bp-ambn {]h¿Øn®v ssl{U-
ko≥ D≠m-Ip-∂p.

OHNaClHNNaOHNH ClNH 24232 ++→++

C{]-Imcw DXv]m-Zn-∏n-°-s∏-Sp∂ ssl{U-ko≥ t¢mdm-ao-\p-
ambn {]h¿Øn®v ss\{S-P≥ DXv]m-Zn-∏n-°mw. CXv ssl{U-
ko≥ DXv]m-Z-\-Øns‚ ̂ ew Ipd-bv°p-∂p.

24422
NCl2NHHN Cl2NH +→+

A\-̀ n-e-j-Wo-b-amb Cu {]{Inb XS-bp-∂-Xn\v sPem-‰n\pw
]ibpw {]tbm-P-\-s∏-Sp-∂p.

ssl{U-ko≥ Hcp ZznA-æ-£m-c-am-bn-́ mWv {]Xn-{]-h¿Ø-\-
ß-fn¬ h¿Øn-°p-∂-Xv. HCl Aæhpambn ssl{U-ko≥ tamtWm-
t¢m-ssdUpw ssl{U-ko≥ ssUt¢mssdUpw D≠m-hp-∂p.
hmbp-hn¬ IØp-tºmƒ [mcmfw Xmt]m¿Pw _ln¿K-an-°p-∂-

Xn-\m¬ tdm°‰v C‘-\-ß-fn¬ D]-tbm-K-£-a-am-sW∂v Is≠-
Øn-bn-́ p-≠v. ssl{U-ko≥ hfsc thKw ss\{S-P-\mbn HmIvko-
Icn°-s∏Sp-∂-Xn-\m¬ kz¿Ww, sh≈n, πm‰n\w eh-W-ßsf
\ntcm-Ivko-I-cn®v teml-ßƒ kzX-{¥-am-°p-∂p.

4HClNPtHNPtCl 2424 ++→+

12HCl3N4AuH3N4AuCl 2423 ++→+

c. ssl{U-tkm-bnIv Aæw (HN3). ss\{S-Ps‚ Hcp
sslss{U-Um-sW-¶nepw ssl{U-tkm-bnIv Aæ-Øn\v Atam-
Wnb, ssl{U-ko-≥ F∂n-hbpambn bmsXmcp kam-\-X-bp-an√.
Ch c≠pw £mc-kz-`mhw {]Z¿in-∏n-°p-tºmƒ ssl{U-tkm-
bnIv AæØn\v Aæ-kz-`m-h-am-Wv.

ssl{U-ko≥ sslt{Um-t¢m-ssd-Uns‚ Peob emb-\nbpw
ss\{Skv Aæhpambp≈ {]Xn-{]-h¿Ø\w hgn-bmWv CXv
DXv]m-Zn-∏n-°p-∂-Xv.

O2HHClHNHNOHClHN 23242 ++→+

190ºC ̨ ep≈ tkmU-ssa-Un\p apI-fn¬ ss\{Skv HmIv-sskUv
IS-Øn-hn v́ D≠mIp∂ tkmUnbw Assk-Uns\ Xmgv∂ a¿Z-
Øn¬ t\¿Ø kƒ^yq-dnIv Aæ-hp-ambn tN¿Øv tkzZ\w

sNbvXpw ssl{U-tkm-bnIv Aæw DXv]m-Zn-∏n-°mdp-≠v.

OHNaNONNaNH 2322 +→+

342423 2HNSONaSOH2NaN +→+

A]-I-S-I-c-amb hn[-Øn¬ kvt^mS-\-£-a-amb Cu ]Zm¿Yw

hnL-Sn-°p-tºmƒ hf-sc-b-[nIw Xmt]m¿Pw _ln¿K-an-°p-∂p.

Kcal –12.32ΔHH3N2HN                   223 =+→

ssl{U-tkm-bnIv Aæ-Øns‚ L\-teml eh-W-ßƒ

kvt^mS\ kz`m-h-ap-≈-h-bmWv. seUv, sa¿°p-dn, t_cnbw

F∂o Assk-Up-Iƒ ssIt_mw-_p-I-fn¬ D]-tbm-Kn-°m-dp≠v.

ii. HmIvssk-Up-Iƒ. ss\{S-Ps‚ {][m\ HmIvssk-Up-

Ifpw Ah-bpsS t^m¿ap-ebpw ̀ uXnIkz`m-hhpw ]´n-I-bn¬

ImWn-®n-cn-°p-∂p.

       HmIvsskUv t^m¿ape      `uXn-Im-hÿ

1. ss\{Skv HmIvsskUv N2O \nd-an-√mØ hmXIw

2. ss\{SnIv HmIvsskUv NO hmX-Im-h-ÿ-bn¬

\nd-an√

{Zh-̨ -Jc Ah-ÿ-Ifn¬

\oe-\ndw

3. ssUss\{S-P≥ N2O3 \oe -Jcw

ss{SHm-IvsskUv

4. ss\{S-P≥ ssU NO2 Xhn-´p-\n-d-Øn-ep≈
HmIvsskUv hmXIw

5. ssUss\{S-P≥ N2O4 \nd-an-√mØ hmXIw

sSt{Sm-IvsskUv

6. ssUss\{S-P≥-̨ - N2O5 \nd-an-√mØ hmXIw
s]-t‚m-IvsskUv

a. ss\{Skv HmIvssk-Uv (N2O). Atam-Wnbw ss\t{S-‰ns‚
Xm]ob hnL-S\w hgn DXv]m-Zn-∏n-°-s∏-Sp-∂p.

O2HON NONH
2234

             
+⎯⎯→⎯

s^dkv kƒt^‰v emb-\n-bn-eqsS hmXIw IS-Øn-hn´v

ss\{SnIv HmIvsskUv amen\yw \o°w sNømw. \nd-an-√mØ

ss\{S-P≥

240oC
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Cu hmX-Iw-̨ 88.5oC˛¬ {ZhoI-cn-°p-∂p. {XnI _nμp (triple point)
35oC BbXn-\m¬ km[m-cW Xm]-\n-e-bn¬ a¿Zw D]-tbm-Kn®pw
{Zho-I-cn-°mw.

Nncn-hm-XIw F∂ t]cnepw Cu hmXIw Adn-b-s∏-Sp∂p.
t_m[w sISp-Øm\pw CXp-]-tbm-Kn -°p-∂p. ss\{Skv
HmIvsskUv Hcp tcJob X∑m-{X-bmWv N 1.19Ao N 1.12Ao

O
G‰hpw eLp-hmb Ce-Ivt{Sm-WnI LS-\-b-\p-k-cn-®p≈

( )ONN →≡ Zzn{[ph BLq¿W-X ss\{Skv HmIvsskUv hmkvX-
h-Øn¬ {]Z¿in-∏n-°p-∂n-√. AXn-\m¬ hncp-≤-amb Zzn{[phm-
Lq¿W-ß-fp≈ c≠v A\p-\mZ LS-\-I-fpsS ssl{_n-Um-hm-
\mWv km[yX F∂v Is≠-Øn-b-Xn¬ \n∂mWv Cu tcJob

LS-\-bn¬ FØn-t®¿∂-Xv.

ONNONN =
+

=
−

↔
−

−
+

≡

b. ss\{SnIv HmIvssk-Uv (NO). ss\{SnIv Aæw, ss\t{S-‰v,

ss\ss{S‰v F∂n-h-bpsS \ntcm-Ivko-I-cWw hgn ss\{SnIv Aæw

DXv]m-Zn-∏n-°mw.

2NOO4H)3Cu(NO8HNO3Cu 2233 ++→+

NqSm-°nb πm‰n\w Iºn°p apI-fn-eqsS Atam-Wn-b-̨ -hmbp
an{inXw IS-Øn-hn-́ mWv hymh-km-bn-Im-Sn-ÿm-\-Øn¬ ss\{SnIv
HmIvsskUv DXv]m-Zn-∏n-°p-∂-Xv.

O6H4NO
Pt

C
5O4NH

223
900750

+
°

+ ⎯⎯ →⎯
−

hfsc Db¿∂ Xm]-\n-e-I-fn¬ (3000oC) ss\{S-P\pw
HmIvkn-P\pw {]Xn-{]-h¿Øn®v ss\{SnIv HmIvsskUv
D≠mhp∂p.

2NOON 22 →+

\nd-an-√mØ Hcp hmX-I-amb ss\{SnIv HmIvsskUv A¥-

co£ HmIvkn-P-\p-ambn tN¿∂v Xhn´p\nd-Øn-ep≈ ss\{S-
P≥ ssUHmIvsskUv cq]o-I-cn-°p-∂p.

22 2NOO2NO →+
s]m´mkyw s]¿amMvK-t\-‰v, ssUt{Im-ta‰v, lme-P-\p-Iƒ

XpS-ßnb HmIvko-Im-c-I-ßƒ ss\{SnIv HmIvssk-Uns\ HmIvko-
I-cn®v ss\{SnIv Aæw D≠m-Ip-∂p.

32442424 10HNOO4H6MnSOSO3K10NOSO9H6KMnO +++→++
Cu {]{Inb ]cn-amWmfl-IambXpsIm≠v ss\{SnIv

HmIvssk-Uns‚ hnt«j-W-Øn\v D]-tbm-Kn-°p-∂p.

ss\{Sn°æ-hp-ambn {]Xn-{]-h¿Øn®v ss\{S-P≥ ssUHm-
IvsskUv D≠m-Ip-∂p.

2HNO3 + NO       3NO2 + H2O

tIm∏¿, sa¿°pdn XpS-ßnb teml-ßƒ t\¿Ø ss\{SnIv
Aæ-hp-ambn ss\{SnIv HmIvsskUpw KmV Aæhpambn ss\{S-
P≥ ssUHmIvsskUpw \¬Ip-∂-Xn\v ImcWw Cu k¥p-en-
Xm-h-ÿ-bmWv. t\¿Ø Aæ-Øn¬ Pew AS-ßn-bn-cn-°p-∂-
Xn\m¬ {]Xn-{]-h¿Ø\w CS-tØm v́ \oßp∂p. F∂m¬ KmV
Aæ-hp-ambn {]Xn-{]-h¿Øn-°p-tºmƒ k¥p-en-Xm-hÿ
apt∂m´p \oßp-∂p. Xpey-amb thK-X-bn¬Øs∂ ss\{SnIv
HmIvssk-Uns‚ A]-N-b-\hpw \S-°p-∂p.

kƒ^yq-dkv Aæ-hp-ambn ss\{Skv HmIvsskUpw t{Imakv
As√-¶n¬ Ãm\kv Atbm-Wp-I-fp-ambn sslt{Um-Ivkn¬
Aao\pw D≠m-Ip-∂p.

42232 SOHONSOH2NO +→+

OH2NH
Sn

r C
6H2NO

2

2

2

+

+⎯⎯ →⎯+

ss\{SnIv HmIvsskUv lme-P-\p-I-fp-ambn t\cn´v {]Xn-
{]h¿Øn®v ss\t{Sm-kn¬ lmsse-Up-I-fp-≠m-hp∂p (A-b-Un-
\p-ambn {]Xn-{]-h¿Øn-°p-∂p).

2NOXX2NO 2 →+

s^dkv emb\n ss\{SnIv HmIvsskUv BKn-cWw sNbvXp
ISpØ Xhn´p \ndw D≠m-Ip-∂Xv Ab-Wns‚ ss\t{Sm-kn¬

tImwsπIvkv cq]o-I-cn-°p-∂-Xp-sIm-≠m-Wv. [ ] +2 
52 NOO)Fe(H 

ss\t{S‰pI-fpsS \n¿W-b-\-Øn-\p-]-tbm-Kn-°p∂ {_u¨dnMv

sSÃn¬ Cu {]Xn-{]-h¿Ø-\-am-Wv D]-tbm-K-s∏-Sp-Øp-∂Xv.

c. ssUss\{SP≥ ss{S HmIvsskUv ).O(N 32  Xmgv∂ Dujv-
am-hn¬ CXv \oe-\n-d-Øn-ep≈ Hcp {Zmh-I-amWv.  –103oC-¬
Ddbp-Ibpw 3.5oC˛¬ hntbmPn-®p-sIm≠v Xnf-bv°p-Ibpw
sNøp∂p. km[m-cW Dujvamhn¬ ss\{S-P≥ ss{S HmIvssk-
Un\v kzX-{¥-amb AkvXnXzw km[y-a-√ (J-cm-h-ÿ-bn¬
am{Xta ip≤ 32ON  ÿnXnsN-øp-∂p≈p). {ZmhI˛hmX-Im-h-ÿ-
I-fn¬ ss\{SnIv HmIvssk-Un-s‚bpw ss\{S-P≥ ssU HmIvssk-
Un-s‚bpw Xpey X∑m{Xman{in-X-am-bmWv CXv ÿnXn sNøp∂Xv.

2           32 NONOON +

kƒ^yq-dnIv Aæ DXv]m-Z-\-Øns‚ seUv tNº¿ {]{In-b-

bnepw ss\t{S-j≥ {]{In-b-I-fnepw HmIvkn-P≥ hln-°p∂
an{in-X-ambn CXv h¿Øn-°p-∂p. £mc-em-b-\n-I-fp-ambn {]Xn-

{]-h¿Øn®v ss\t{S‰v D≠m-Ip-∂p.

OH2NaNO2NaOHON 2232 +→+

 d. ss\{S-P≥ ssU HmIvsskUpw )( 2NO ssU ss\{S-P≥

sSt{Sm-IvsskUpw (N2O4). Nph∏pI-e¿∂ Xhn´p \nd-ap-≈Xpw

Xpf-®p-I-b-dp∂ aW-tØm-Sp-Iq-Sn-b-Xp-amb hnj-hm-XIamWv

ss\{S-P≥ ssU Hm-IvsskUv. ss\{SnIv HmIvsskUv HmIvkn-

P-\p-ambn kwtbm-Pn®v CXp-≠m-Ip-∂p.

22 2NOO2NO →+

ss\{SnIv Aæ-Øn\p Xm]-hn-L-S\w kw`-hn-°p-tºmgpw
ss\{S-P≥ ssU HmIvsskUv D≠m-Ip-∂p.

2223 O4NOO2H4HNO ++→

KmV ss\{SnIv Aæw teml-ß-fp-ambn {]Xn-{]-h¿Øn®pw

2NO  D≠m-Ip-∂p.

O2H2NO)Cu(NO4HNOCu 22233 ++→+

hmX-I, {Zmh-Im-h-ÿ-I-fn¬ 422 ON  ,NO F∂ c≠v HmIvssk-

Up-Ifpw H∂n®p ÿnXn sNøp-∂p.

F∂Xv Hcp Xm]m-{inX k¥p-en-Xm-h-ÿ-

bmWv. Jcm-h-ÿ-bn¬ \nd-an-√mØ 42ON X∑m-{X-Iƒ am{Xta

D≈q. -11.2oC˛¬ Cu HmIvsskUv Dcp-Ip-∂-tXmsS ̀ mKn-I-ambn

hnL-S\w Bcw-̀ n-°p-∂p. {Zmh-I-Øns‚ \ndw Xm]-\ne Db-cp-

∂-Xn-\-\p-k-cn®v a™-bn¬\n∂v Hmd-©n-te°v amdp-∂p. ss\{S-

P≥ ssU HmIvssk-Uns‚ km{μX IqSp-∂-XmWv \ndw IqSp-

∂-Xn\p Imc-Ww. 22oC {ZmhIw Xhn´p \nd-Øn-ep≈ _mjv]-

ßƒ cq]o-I-cn-®p-sIm≠v Xnf-bv°p-∂p. 100oC an{inX-Øn¬ 90

iXam\w 2NO ˛Dw 10 iXam\w 42ON ˛Dw AS-ßn-bn-cn-°pw.

140oC˛¬ hnL-S\w ]q¿Øn-bm-hp-∂-tXmsS 2NO -X∑m-{X-Iƒ

am{Xta hmX-I-Øn¬ D≠m-hp-I-bp-≈q. Xm]-\ne ho≠pw Db-

cp-∂-tXmsS 2NO X∑m-{X-Iƒ hnLSn®v \nd-an-√mØ ss\{SnIv

HmIvsskUpw HmIvkn-P\pw D≠m-hp-∂p. 620oC˛¬ Cu hnL-

S\w ]q¿Øn-bm-hp-tºmƒ hmXIw \nd-an-√m-Ø-XmbnØocp∂p.

ss\{S-P≥

\nd-an√

N2O4        2NO2
Xhn-́ p-\ndw
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ss\ss{S‰pw XΩn¬ {]Xn-{]-h¿Øn-∏n-®mWv CXp \n¿an-

°p∂Xv.

222 NONaNaNaNO →+

HmIvko-I-c-W-£-a-amb Cu ehWw Cu¿∏Øns‚ km∂n-
[y-Øn¬ hntbm-Pn-°p∂p.

222222 ONa2NaNOONO2Na +→+

c. ss\{Skv Aæw (HNO2). kzX-{¥m-h-ÿ-bn¬ \ne\nev-

°mØ Cu Aæw emb-\n-I-fn¬ ÿnXnsNøp-∂p-s≠-¶nepw
Aÿn-c-amWv. ss\ss{S‰v emb-\n-Iƒ [mXp Aæ-ßƒsIm≠v

Aæo-I-cn-®mWv ss\{Skv Aæ-ß-fpsS emb-\n-Iƒ D≠m-°p-∂Xv.

22 HNONaClHClNaNO +→+

Aæ-Øns‚ Peo-b-em-b-\n-Iƒ t]mepw Aÿn-c-am-Wv. km[m-
cW Dujvam-hn¬ kmh-[m-\-Øn¬t∏mepw NqSm-°p-tºmƒ {ZpX-
K-Xn-bn¬ hnL-S\w kw`-hn-°p-∂p.

2NOOHHNO3HNO 232 ++→

Cu {]{Inb kz-Hm-Ivko-I-cWw (autoxidation) F∂-dn-b-s∏-
Sp-∂p. ss\{Skv Aæw HmIvko-Im-cn-bmbpw \ntcm-Ivko-Im-cn-
bmbpw {]h¿Øn-°p-∂p. s]m´m-kyw s]¿amMvK-t\-‰v, ssUt{Im-
ta‰v, ssl{UP≥ s]tdm-IvsskUv XpS-ßnb i‡-amb HmIvko-
Im-c-I-ßsf Cu Aæw \ntcm-Ivko-I-cn-°p-∂p.

324422424 5HNOO3H2MnSOSOK5HNOSO3H2KMnO +++→++

ss\ss{S-‰p-I-fpsS \n¿W-b-\-Øn\v Cu {]Xn-{]-h¿Ø\w
D]-tbm-K-{]-Z-am-Wv. sslt{Um Ab-UnIv Aæw, kƒ^yq-dkv
Aæw F∂o \ntcm-Ivko-Im-cn-Isf ss\{Skv Aæw HmIvko-I-cn-
°p-∂p.

2NOIO2H2HI2HNO 222 ++→+

bqdn-b-sbbpw a‰v Ben-̂ m-‰nI Aant\m kwbp-‡-ß-sfbpw
ss\{Skv Aæw hnL-Sn-∏n°p-∂p.

O3H2NCO2HNOCONHNH 222222 ++→+
bqdnb

OHNOHHCHNONHHC
22

 
5

 
222

 
5

 
2

++→+

 Aao³CussXÂ

d. ss\{SnIv Aæw ).(HNO3 ss\{S-Ps‚ G‰hpw ÿnc-X-

bp-≈Xpw D]-tbm-K-{]-Z-hp-amb Aæ-am-Wn-Xv. tkmUnbw
ss\t{S‰pw KmV kƒ^yq-dnIv Aæhpw AS-ßp∂ an{inXw
Hcp dnt´m¿´n-\p-≈n¬ h®v NqSm-°n-bmWv ]co-£-W-im-e-bn¬
ss\{SnIv Aæw DXv]m-Zn-∏n-°p-∂-Xv.

34423 HNONaHSOSOHNaNO +→+

Atam-Wn-b-bn¬ \n∂pw (HmÃvhmƒUv {]{In-b) hmbp-hn¬

\n∂pw (_¿°ve≥Uv sFUv {]{In-b) BWv ss\{SnIv Aæw

hymh-km-bn-I-ambn DXv]m-Zn-∏n-°p-∂-Xv.

e. s]tdmIvkn ss\{SnIv Aæw ).(HNO4  ss\{S-P≥ s]t‚m-

IvsskUv \n¿Pe ssl{U-P≥ s]tdm-Ivssk-Un¬ ebn-∏n-®m-
WnXv DXv]m-Zn-∏n-°p-∂-Xv.

N2O5 + H2O2 → HNO3 + HNO4

ªo®nMv ]uU-dns‚ K‘-ap≈ Cu Aæw Aÿn-chpw
kvt^mSI kz`mhw {]Z¿in-∏n-°p-∂XpamWv. i‡-amb Hcp
HmIvko-Im-cn-bm-b s]¿ss\-{SnIv Aæw A\n-ens\ ss\t{Sm-
s_≥ko-\mbpw tkmUnbw t{_mssaUns\ t{_man-\mbpw
HmIvko-Icn°p-∂p.

iv. ss\ss{S-Up-Iƒ. ss\{S-P≥, AXn-s\-°mƒ hnZyp-Xv-
EWX Ipd™ aqe-I-ß-fp-ambn cq]o-I-cn-°p∂ kwbp-‡-ß-

kpam¿ 300oC˛¬ NO2, NO F∂o HmIvssk-Up-I-fpsS Xpey

tamfm¿an{in-X-ambncn°pw hmX-I-Øn-e-S-ßn-bn-cn-°pI. AXn-

\m¬ Cu Xm]-\n-e-bn¬ £mc-hp-ambn ip≤-amb ss\ss{S‰p-

≠mIp-∂p.

OH2NaNO2NaOHNONO
222

+→++

Pe-Øn¬ ebn-°p-tºmƒ ss\{Skv ˛ ss\{SnIv Aæ-ß-fpsS

an{in-X-ap-≠m-hp-∂-Xn-\m¬ Cu Aæ-ß-fpsS an{i A≥ssl-

ss{U-Umbn ss\{S-P≥ ssU HmIvsskUns\ IW-°m-°p∂p.

OH2NO 22 +    32 HNOHNO +

Peob emb-\n-bn¬ NO2 kƒ^¿ssU HmIvssk-Uns\
kƒ^yq-dnIv Aæ-ambn HmIvko-I-cn-°p-∂p.

NOSOHNOOHSO 42222 +→++

e. ssUss\{S-P≥ s]t‚m-IvsskUv )O(N 52 . shfpØ \nd-

Øn-ep≈ ]c-ep-I-fmbn ÿnXn-sN-øp∂ N2O5, 30oC-˛¬ Dcp-Ip-

Ibpw 50oC ˛¬ hnL-Sn®v 2NO ˛Dw HmIvkn-P\pw cq]o-I-cn-

°pIbpw sNøp-∂p. t^mkv̂ -dkv s]t‚m-IvsskUpw ss\{SnIv

Aæhpw XΩn-ep≈ {]Xn-{]-h¿Ø\w hgn-bmWv ss\{S-P≥

ssUHmIvsskUv D≠m-Ip-∂-Xv.

3521043 4HPOO2NOP4HNO ++ →

s]t‚m-IvsskUv Pe-Øn¬ ebn®v ss\{SnIv Aæw cq]o-I-

cn-°p-∂-Xn-\m¬ ss\{SnIv A≥ssl-ss{UUv F∂ t]cnepw

Adn-b-s∏-Sp-∂p.

3252 2HNOOHON →+

iii. ss\{S-P≥-̨ -Hm-Ivkn-P≥ Aæ-ßƒ. ss\{S-P≥ A\-

h[n HmIvtkm Aæ-ßƒ cq]o-I-cn-°m-dp-≠v. hnhn[ HmIvtkm

Aæ-ßƒ ]´n-I-bn¬ sImSp-Øn-cn-°p-∂p.

HmIvtkm Aæw t^m¿ape Ahÿ

sslt∏m-ss\-{Skv Aæw H2N2O2 Aÿncw

sslt{Um-ss\-{Skv Aæw H2NO2 tkmUnbw ehWw

kvt^mSI {ZhyamWv

ss\{Skv Aæw HNO2 Aÿncw, eh-W-ßƒ

ÿnc-X-bp-≈-XmWv

ss\{SnIv Aæw HNO3 i‡-amb Aæw

s]tdmIvkn ss\{SnIv Aæw HNO4 Aÿncw

a. sslt∏m-ss\-{Skv Aæw (H2N2O2). tkmUnbw ss\ss{S-
‰ns\ tkmUnbw Aam¬Kw D]-tbm-Kn®v A]-N-bn®mWv Cu
Zznt_-knI Aæw DXv]m-Zn-∏n-°p-∂-Xv.

O2HONNaHg-Na4H2NaNO 22222 +⎯⎯⎯ →⎯+

sslt∏m-ss\-{Skv Aæw NqSm-°p-tºmƒ ss\{Skv
HmIvsskUpw Pe-hp-ambn hntbm-Pn-°p-∂p.

OHONONH 22222 +→

hfsc t\¿Ø Hcp Aæ-am-sW-¶nepw i‡-amb Hcp \ntcm-
Ivko-Im-cn-bm-Wv. Zznt_-knI Aæ-am-b-Xn-\m¬ Aæ-e-h-Whpw

)O(KHN 22 km[m-cW eh-W-ßfpw )ON(K 222  cq]o-I-cn-°p-∂p.

b. sslt{Um-ss\-{Skv Aæw ).NO(H 22  Cu Aæ-Øns‚

ehW-ßƒ am{Xta th¿Xn-cn-®n-́ p-≈q. DZm. tkmUnbw ehWw

(Na2NO2). {Zh Atam-Wn-b-bn-ep≈ tkmUn-bhpw tkmUnbw

ss\{S-P≥
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fm-Wn-h. Atbm-WnI ss\ss{S-Up-Iƒ, kl-kw-tbm-PI
ss\ss{S-Up-Iƒ, A¥xÿm\ob ss\ss{S-Up-Iƒ F∂n-ßs\
ss\ss{S-Up-Isf aq∂mbn h¿Ko-I-cn-®n-cn-°p-∂p.

Atbm-WnI ss\ss{S-Up-Iƒ. £mc-tem-l-ßƒ, £mc-
arØp-tem-l-ßƒ F∂n-h-bpsS ss\ss{S-Up-Iƒ Atbm-Wn-I-
am-Wv. Ch-bn¬ ss\{S-P≥ N3- Bbn Atbm-Wo-I-cn-°p-∂p.

£mc-tem-l-ss\-ss{S-Up-I-fn¬ ÿnc-X-bp≈ Htc-sbmcp
ss\ss{S-Umb enYnbw ss\ss{SUv DXv]m-Zn-∏n-°p-∂-Xv
temlhpw ss\{S-P\pw XΩn¬ t\cn v́ NqSm-°n-bmWv. πm‰n\w
ImtYm-Umbpw £mc-temlw Bt\m-Umbpw D]-tbm-Kn®v
sshZypX B¿Iv krjvSn-®mWv tkmUn-bw, s]m´m-kyw, dp_o-
Unbw ss\ss{S-Up-Iƒ DXv]m-Zn-∏n-°p-∂-Xv. Ch Aÿn-chpw
kvt^mS-\-tØmsS Ffp-∏-Øn¬ hnL-Sn-°p-∂-h-bp-am-Wv.

£mc-arØp teml-ß-fpsS ss\ss{S-Up-Iƒ cq]w-sIm-≈p-
∂Xv enYnbw ss\ss{S-Up-≠m-Ip∂ AtX coXn-bn-em-Wv.
temlAssa-Up-Iƒ NqSm-°nbpw Ch DXv]m-Zn-∏n-°mw.

3Ba(NH2)2 → Ba3N2+4NH3

Atbm-WnI ss\ss{S-Up-I-sf√mw \nd-an-√mØ {InÃ-eo-
IrX Jc-]-Zm¿Y-ß-fm-Wv. Ch Ffp-∏-Øn¬ Pem-]-L-S-\-Øn\p
hnt[-b-ambn teml sslt{Um-Ivssk-Up-Ifpw Atam-Wn-b-bp-
ap-≠m-Ip-∂p.

Ca3N2 + 6H2O → 3Ca(OH)2+ 2NH3

kl-kw-tbm-PI ss\ss{S -Up -Iƒ . ssl{U-P≥,
t_mtdm¨, Aep-an-\n-bw, Kmen-bw, C≥Un-bw, knen-t°m¨
XpS-ßnb aqe-I-ß-fp-ambn ss\{S-P≥ kl-kw-tbm-PI ss\ss{S-
Up-I-fp-≠m-°p-∂p. t_mtdm¨ ss\ss{S-UmWv Ch-bn¬
{]apJw. t_mtdm¨ ss{S HmIvsskUpw Atam-Wnbw
t¢mssdUpw XΩn¬ X]n-∏n®v CXp-Xv]m-Zn-∏n-°mw.

B2O3 + 2NH4Cl → 2BN + 3H2O + 2HCl

shfpØ \nd-Øn-ep≈ t_mtdm¨ ss\ss{SUv {Iqkn-_n-
fp-I-fn¬ Bh-c-W-ambn D]-tbm-Kn-°p-∂p.

knen-°¨ sS{Sm-t¢m-ssd-Uns\ Atam-Wn-b-bp-ambn {]Xn-
{]-h¿Øn-∏n®p In´p∂ Assa-Uns\ Xm]o-b-ambn hnL-Sn-∏n-
®mWv knen-°¨ ss\ss{SUv ( Si3N4) DXv]m-Zn-∏n-°p-∂-Xv.

SiCl4 + 4NH3 → Si(NH3)4 + 4HCl

3Si(NH2)4 → Si3N4+8NH3

A¥xÿm\ob ss\ss{S-Up-Iƒ. {Sm≥kn-j≥ aqe-I-ß-
fpsS ss\ss{S-Up-I-fm-Wn-h. "MN' F∂ s]mXp-t^m¿ape A\p-
k-cn-°p-∂-h-bmWv Ch-bn¬ an°-Xpw (M-{Sm≥kn-j≥ -aq-eIw).
F∂m¬ MO2N, W2N, Fe4N, Mn4N F∂n-hbpw A¥xÿm\ob
ss\ss{S-Up-I-fm-Wv. s]mSn-bm-°nb temlsØ Atam-Wn-b-
bn¬h®v 1200oC NqSm°n-bmWv Ch \n¿an-°p-∂-Xv.

v. ss\{SP≥ lmsse-Up-Iƒ. lme-P\pIfp-ambn
ss\{S-P≥ D≠m-°p∂ kwbp-‡-ß-fm-Wn-h. ss\{S-P≥ lmsse-
Up-I-fn¬ ̂ vfqssd-Up-I-fmWv G‰hpw {][m-\-s∏-́ -h. NF3, NF2Cl,
NFCl2 F∂nhbv°p ]pdta N2F2, N2F4 F∂o ^vfqssd-Up-Ifpw
\n¿an-°-s∏-´n-´p-≠v. NF3 HgnsI as‰√m ss\{S-P≥ lmsse-Up-
Ifpw {Inbm-£-a-X-bp-≈-hbpw A]-I-S-Im-cn-I-fp-amb cmk-h-kvXp-

°-fm-Wv.

A≥ssl-{Ukv ssl{U-P≥ ^vfqssd-Uns‚ (HF) km∂n-

[y-Øn¬ Atam-Wnbw ̂ vfqssdUv (NH4F) hnZypXv A]-L-S-\-

Øn\p hnt[-b-am°n ss\{S-P≥ ss{S^vfqssdUpw (NF3),

ssUss\-{S-P≥ ssU^vfq-ssdUpw (N2F2) DXv]m-Zn-∏n-°mw.

t{_mans‚ km∂n-[y-Øn¬ sS{Sm-̂ vfqtdm ssl{U-ko≥ (N2F4)

{]mIm-in-Im-]-L-S\w \S-Ønbpw N2F2 \n¿an°mw.

ss\{S-P≥ ss{S v̂fq-ssdUv hfsc ÿnc-X-bp≈ Hcp hmX-
I-am-Wv. 250-̨ 300oC --emWv km[m-c-W-bmbn {Inbm-io-eX {]I-Sn-
∏n-°p-∂-sX-¶nepw 70-oC˛¬ Aep-an-\nbw ss{St¢m-ssd-Up-ambn
{]Xn-{]-h¿Øn-°pw.

2NF3 + 2AlCl3 → N2+ 3Cl2 + 2AlF3

km[m-cW Xm]-\n-e-bn¬ H´p-an° A`n-Im-c-I-ß-fp-ambpw

NF3 {]Xn{]-h¿Øn-°p-∂n-√. tIm∏¿ t]mse-bp≈ ^vfqdn≥

kzoIm-cn-I-fpsS km∂n-[y-Øn¬ NqSm-°n-bm¬ temlw ̂ vfqdn-

\o-I-cn-°-s∏-Sp-Ibpw N2F4 e`n°p-Ibpw sNøp-∂p.

sS{Sm v̂fqtdm-ssl-{U-ko≥ (N2F4) DXv]m-Zn-∏n-°p-∂-Xn-\p≈

G‰hpw DØ-a-amb am¿K-amWv apI-fn¬ kqNn-∏n-®-Xv. Db¿∂

{Inbm-io-eX {]Z¿in-∏n-°p-∂-Xn-\m¬ hmX-Im-h-ÿ-bnepw {Zmh-

Im-h-ÿ-bnepw N2F4 Ffp∏-Øn¬ hnL-Sn-°p-∂p.

N2F4 = 2NF2       ΔH298º = 84KJ/mol

Cu {]tXy-I-X-aqew sS{Sm-̂ vfq-tdm-ssl-{U-ko≥ Xmsg-∏-d-
bp∂ {]Xn-{]-h¿Ø-\-ßfn¬ G¿s∏-Sp-∂p.

N2F4 + Cl
2 ⎯→⎯ μh

  
2NF

2
Cl

RI + NF
2 ⎯→⎯uν RNF

2
+ ½ I

2

RCHO + N
2
F

4
→ RCONF

2
+ NHF2

N2F4 ̨ s‚ ss{l{U-P-\p-am-bp≈ {]Xn-{]-h¿Ø\w kvt^mS-
\m-fl-I-am-Wv.

ssU^vfq-tdm-U-b-ko≥
AYhm ssUss\-{S -P≥
ssU ^vfqssdUv (N2F4)
knkv, {Sm≥kv sFtkm-a-dp-I-

fm-bmWv ÿnXn-sN-øp-∂-Xv.

knkv cq]w (Xn-f-\ne:
˛105.7oC) {Sm≥kv cq]w (Xn-f-\ne: ̨ 111.4oC), {Inbm-tijn IqSp-X-
ep-≈Xv knkv cq]-Øn-\m-Wv.

ss\{S-Ps‚ a‰p ss{Slm-sse-Up-Iƒ {]m[m-\y-a¿ln-°p-
∂-h-b-√. Atam-Wnbw t¢mssd-Uns‚ Aæ-em-b-\nsb t¢mdn-
\o-I-cn-®mWv ss\{S-P≥ ss{St¢m-ssdUv (NCl3) \n¿an-°p-∂-Xv.
ip≤-cq-]-Øn¬, Cfwa™ \nd-Øn-ep≈ FÆ-bm-bn-´mWnXv
ÿnXn-sN-øp-∂-Xv. {]Im-i-kw-th-Z-\-Xz-ap≈ NCl3 Hcp kvt^mS-
I-h-kvXp-hm-Wv. ss\{S-P≥ ss{S t{_mssaUv NCl3 tbmSp hf-
sc-b-[nIw kmZriyw ]pe¿Øp-∂p. km{μo-I-cn® Peob Atam-
Wnb Ab-Un-\p-ambn 25oC-¬ {]Xn-{]-h¿Øn-®v ss\{S-Ps‚
Asbm-ssU-Umb NI3. NH3 cq]wsIm≈p-∂p. B¿{Zmhÿ-bn¬
ÿnc-X-bp≈ Cu hkvXp DW-ßp-tºmƒ hfsc s]s´∂v s]m´n-
sØ-dn-°p-∂p.

2. Im¿_-WnI ss\{S-P≥ kwbp-‡-ßƒ
i. Aao-\p-Iƒ. Atam-Wn-b-bnse ssl{U-P-\p-Isf

Im¿_-WnI {Kq∏p-Iƒ {]Xn-ÿm-]n-°p-tºmƒ D≠m-Ip-∂
kwbp-‡-ß-fm-Wn-h. \o°w sNø-s∏-Sp∂ ssl{U-Ps‚ FÆ-
a-\p-kcn®v Chsb {]mY-anI (primary), -Zzn-Xo-b (secondary), -
{Xn-Xo-b (tertiary) Aao-\p-Iƒ F∂v aq∂mbn Xcw-Xn-cn-®n-cn-
°p∂p.

:N

H

H Atam-Wnb
H

:N

R

R  ZznXob Aao≥
H

:N

R

R    {XnXob Aao≥
R

:N

R

H  {]mY-anI Aao≥
H

N  =  N

F F
N  =  N

F

F

ss\{S-P≥
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Chbn¬ R F∂Xv Im¿_-WnI {Kq∏p-Isf kqNn-∏n-°p∂p.
Pehpw Atam-Wn-bbpw XΩn¬ {]Xn-{]-h¿Øn®v Atam-Wnbw
sslt{Um-IvsskUv D≠m-Ip-∂-Xp-t]mse {XnXob Aao-\p-Iƒ
B¬°-tlm-fp-I-fp-ambn sslt{Um-Ivssk-Up-Iƒ cq]o-I-cn-
°p∂p. Chsb NXp-jvssl-t{Um-Ivssk-Up-Iƒ (quarternary

hydroxide) F∂p ]d-bp-∂p.

OHNHHOHNH 43 →+

OHNRROHNR 43 →+

Aao-\p-Isf Ben-^m-‰n-I-sa∂pw Btcm-am-‰n-I-sa∂pw

c≠mbn h¿Ko-I-cn-®n-cn-°p-∂p. Ch c≠pw hymh-km-bnI {]m[m-

\y-ap≈hbm-Wv. hfsc {][m-\-s∏´ Hcp Ben-^m-‰nI Aao-

\mb ssUao-ssX¬ Aao≥ [(CH3) 2NH] If-\m-in-\n-I-fpsS \n¿am-

W-Ønepw d∫¿ hƒ°-ss\kv sNøp-∂-Xnepw D]-tbm-Kn-

°p∂p. Gsd {it≤-b-amb Hcp Ben-^m-‰nI Aao-\mWv FX-

t\m-fao≥ (CH2OH2-CH2NH2). A\n-en≥ (C6H5NH2), ssU^n-

ss\¬ Aao≥ [(C6H5)2NH], \m^vssX¬ Aao≥ (C10H7NH2)

F∂nh km[m-c-W-bmbn D]-tbm-Kn-°p∂ (Nm-b-ß-fpsS am[y-

an-I-ßƒ) Btcm-am-‰nI Aao-\p-I-fm-Wv. Ben-^m-‰nI Aæ-ß-

fn¬ ˛NH2 {Kq∏v Dƒs∏-SpØn Aant\m Aæ-ß-fp≠m°p-∂p.

R-CH(NH2)COOH F∂ kmam-\y- t^m¿ap-e-bp≈ {]mY-anI

Aans\mAæ-ßƒ Ccp-]-sXÆw t{]m´o-\p-I-fn¬\n∂v th¿Xn-

cn-®n-´p-≠v. Btcm-am-‰nI Aao-\p-Iƒ khn-tij kz`m-h-ß-fp-

≈-h-bm-Wv. Ch-bpsS _mjv]w Pze\ kz`m-h-ap-≈-Xm-Wv. Peob

emb\n Atam-Wn-b-sb-°mƒ £mc-Xz-ap-≈-Xm-bn-cn-°pw.

ii. Aæ-A-ssa-Up-Iƒ. R-CONH2 F∂ s]mXp-t^m¿ape
A\p-k-cn-°p∂ Ch Im¿t_m-Ivkn-enIv Aæ-Ønse ˛OH
{Kq∏ns\ Aan-s\m-{Kq-∏p(-NH2)sIm≠v {]Xnÿm]n-°p-tºmƒ

e`n°p∂ DXv]-∂-ß-fm-Wv.

RCOOH
OH

NH
2

−

+
⎯⎯ →⎯  RCONH2

Aæ-t¢m-ssd-Uv, A≥ssl-ss{U-Uv, FÃ¿ F∂n-hsb

Atam-tWm-fn-knkv \S-Ønbpw B¬ss°¬ kb-ss\-Up-Isf

Pem-]-L-S\w \S-Ønbpw AæAssa-Up-Iƒ DXv]m-Zn-∏n-°mw.

t^m¿a-ssaUv (HCONH2) BWv G‰hpw efn-X-amb Aæ-

Assa-Uv. Ask-‰-ssaUv (CH3CONH2) Im¿_-WnI kwt«-j-

W-Ønepw seX¿ Sm\n-ßnepw kvt^mS-I-h-kvXp-°-fnepw D]-

tbm-Kn-°p-∂p. Im¿t_m-WnIv Aæ(H2CO3)Øns‚ ssU Assa-

Umb bqdn-b[CO(NH2)2]bmWv Aæ-A-ssa-Up-I-fn¬ G‰hpw {][m-

\-s∏-´-Xv. a\p-jy-cn¬ t{]m´o≥ D]m-]-N-b-Øns‚ {]apJ

At¥ym-Xv]-∂-am-Wn-Xv. BZy-ambn kwt«-jWw sNbvsX-SpØ

Im¿_-WnIkwbp-‡hpw bqdn-b-bm-Wv. Im¿s_m-ssW¬

t¢mssdtUm CussX¬ Im¿_-tWt‰m Atam-Wn-b-bp-ambn

{]Xn-{]-h¿Øn-∏n®v bqdnb DXv]m-Zn-∏n-°mw.

Aæt¢mssdUpIƒ Aæ A≥ssl-ss{UUpIƒ F∂n-h-

bp-ambn bqdnb {]Xn-{]-h¿Øn-®p-≠m-Ip∂ Assk¬ hypXv]-

∂-ß-fmWv bqssd-Up-Iƒ (urides).

H2N.CO.NH2 + Cl.CO.CH3 → H2N.CO.NH.CO.CH3 + HCl

      bqdnb Ak-ss‰¬ Ak-ss‰¬ bqdnb
t¢mssdUv

atemWnIv Aæ-hp-ambn bqdnb {]Xn-{]-h¿Øn-®p-≠m-Ip∂

Nm{InI bqssd-Umb _m¿_n-‰yp-td-‰p-Iƒ Huj-[-ß-fmbn

D]tbmKn-°p-∂p. πmÃn-°p-I-fpsS \n¿am-W-Ønepw hf-ambpw

bqdnb D]-tbmKw Is≠-Øp-∂p.

iii. ss\{SnIv AæFÃ-dp-Iƒ. AIm¿_-WnI Aæ-

Øns‚ Im¿_-WnI hypXv]-∂-ß-fn¬ G‰hpw {]m[m-\y-a¿ln-

°p-∂-h-bmWv ss\{SnIv Aæ-Øns‚ Im¿_-WnI FÃ-dp-Iƒ.

sk√p-tem-kn-s‚bpw •nkdn-s‚bpw FÃdp-IfmWv G‰hpw

{][m-\-s∏-´-h.

a. ss\t{Sm•nk-dn≥. ss\{SnIv Aæ-Øn-s‚bpw •nk-dn-s‚bpw

FÃ¿. •nk-ssd¬ ss{S ss\t{S‰v F∂pw ]d-bp-∂p.

CH2OH CH2-NO3

CHOH + 3HNO3 → CH-NO3

CH2OH CH2-NO3

c≠p hym]vXw kƒ^yq-dnIv Aæhpw Hcp hym]vXw ss\{SnIv

Aæ-hp-a-S-ßp∂ Hcp an{in-X-Øn-te°v 0oC ¬ •nk-dn≥ tN¿Øv

ss\t{Sm-•n-k-dn≥ BZy-ambn DXv]m-Zn-∏n-®Xv AkvIm-\ntbm

skmt_tdm F∂ imkv{X-⁄-\m-Wv (1846). ]n∂oSv GXm≠v

Ccp-]Xp h¿j-ßƒ°p tij-am-Wv ss\t{Sm-•n-k-dn≥ Ub-‰-a-

b-ar-Øn¬ (Diatomaceous earth) Ah-tim-jWw sNbvXv kpc-

£n-X-ambn ssIImcyw sNøm≥ km[n-°p∂ Hcp kvt^mS-I-

]Zm¿Yw-˛-ssU-\-ssa-‰v-˛-D-≠m-°mw F∂v B¬{^Uv t\m_¬

F∂ kzoUnjv ck-X-{¥-⁄≥ Is≠-Øn-b-Xv.

15oC˛¬ 1.6 Bt]-£nI km{μ-X-bp≈ Hcp {Zmh-I-amWv

ss\t{Sm-•n-k-dn≥. I´n-bp≈, kvt^mS-I-kz-`m-h-ap≈ Cu

{ZmhIw ssU\-ssa-‰nepw a‰p kvt^mS-I-h-kvXp-°-fnepw D]-

tbm-Kn-°p-∂p. _men-ssÃ-‰v, tIm¿ssU‰v XpS-ßnb s{]m∏-e‚p-

I-fn¬ ss\t{Sm-sk-√p-tem-kn-s\m-∏hpw ss\t{Sm-•n-k-dn≥

{]tbm-P-\-s∏-Sp-Øp-∂p-≠v. hfsc sNdnb Af-hn¬ (0.0006 {Kmw)

ss\t{Sm•n-k-dn≥ lrt{Zm-K-ßƒ°v Huj-[-am-Wv. hfsc sNdnb

tXmXn¬t∏mepw XpS¿®bmbn ss\t{Sm-•n-k-dn≥ hmXIw izkn-

°p-∂Xv i‡-amb Xe-th-Z\ D≠m-°m-dp-≠v.

b. ss\t{Sm-sk-√p-tem-kv. [C6H7O2(OH)2]X F∂ kmam\y

t^m¿ap-e-bp≈ sk√p-tem-kns‚ ss\{SnIv FÃ-dp-Iƒ s]mXp-

hn¬ Cu t]cn-e-dn-b-s∏-Sp-∂p. Cu kwbp-‡-Ønse G‰hpw

Db¿∂ ss\{S-P≥km{μX 13.4 iXam\amWv. Hcp ̀ mKw sk√p-

temkpw 30 `mKw ss\{SnIv˛kƒ^yq-dnIv Aæ-an-{in-Xhpw

tN¿ØmWv ss\{SoIcWw \S-°p-∂-Xv. A[n-I-ap≈ ss\{SnIv

Aæw A]-tI-{μo-Ir-X-ambn \o°wsNbvXtijw DXv]∂w sh≈-

Øn¬ IgpIn FSp-°p-∂p. ss\t{Sm-sk√p-temkv Aæo-I-cn®

Pe-Øn-en´v Xnf-∏n® tijw ip≤-P-e-Øn¬ Igp-In-bmWv

]Xwhcp-Øn-sb-Sp-°p-∂-Xv. s{]m∏-e‚ v ]uU-dp-Iƒ, πmÃn-°p-

Iƒ, em°-d-Iƒ F∂n-h-bn-emWv sk√p-temkv ss\t{S‰v {][m-

\-ambpw D]-tbmKw Is≠-Øp-∂-Xv. t^mt´m{Km-̂ nIv ̂ nen-ap-

I-fn¬ BZy-Im-eØv CXv hym]-I-ambn D]-tbm-Kn-®n-cp-s∂-¶nepw

C∂v Iptd-°qSn kpc-£n-X-ambn D]-tbm-Kn-°m-hp∂ sk√p-

temkv Ak-t‰-‰mWv D]-tbm-Kn-°p-∂-Xv. sk√ptem-kn¬ \n∂v

DXv]m-Zn-∏n-°-s∏´ BZysØ kwt«-jnX XpWn-\mcv sk√p-

temkv ss\t{S-‰m-Wv. C∂v a‰p ]e kwt«-jn-X-\m-cp-Ifpw

CXns‚ ÿm\w ssIb-S-°n Ign-™n-́ p-≠v. AXp-t]mseXs∂

sk√p-temkv ss\t{S‰v πmÃn-°p-Ifpw C∂v D]-tbm-K-Øn-en√.

ss\{Skv AæFÃ-dp-I-fmb CussX¬ ss\t{S‰v (C2H5ONO),
Assa¬ ss\ss{S‰v (C5H11ONO) F∂n-h Huj-[-ambn D]-tbm-
Kn-°p-∂p. kb-ss\Uv hnj-Øn\v {]Xn-hn-j-ambn D]-tbm-Kn-
°p∂ CussX¬ ss\ss{S‰v ss\‰-dns‚ a[pc kv]ncn-‰mbn
(Sweet spirit of niter) Adn-b-s∏-Sp-∂p. B¬ss°¬ ss\ss{S-
‰p-Iƒ sFtkm-ss\-t{Smtkm kwbp-‡-ß-fpsS DXv]m-Z-\-Øn-
\p≈ ssU Askm-ss‰-tk-j≥ {]{In-bbv°pw A\p-tbm-Py-
amb A`n-Im-c-I-am-Wv.

ss\{S-P≥
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iv. ss\t{Smkwbp-‡-ßƒ. sslt{Um-Im¿_-Wp-I-fpsS

hypXv]-∂-ß-fmb Ch R-NO2 F∂ s]mXp-t^m¿ape A\p-k-

cn-°p∂ Im¿_-WnI kwbp-‡-ß-fm-Wv. Ht∂m AXn-e-[n-Itam

-NO2 {Kq∏pIƒ Ch-bn-ep-≠m-hmw. Btcm-am-‰n-I-sa∂pw Ben-

^m-‰n-I-sa∂pw ss\t{Smkwbp-‡-ßsf c≠m-bn-Xn-cn°mw.

a. Atcmam‰nI ss\t{Smkwbp-‡-ßƒ. Ch Btcm-am-

‰nI dnßn¬ {]Xn-ÿm-]n-°-s∏-´tXm imJ-I-fn¬ {]Xn-ÿm-

]n-°-s∏-́ tXm Bbn-cn-°mw. DZm.

dnßn¬ {]Xn-ÿm-]n-X-ambh imJ-bn¬ {]Xn-ÿm-]n-X-ambh

Btcm-am-‰nI ss\t{Sm kwbp-‡-ß-fn¬ an°-hbpw Ir{Xn-
a-ambn kwt«-jWw sNø-s∏-´-h-bm-Wv. Poh-I-ßƒ, kpK-‘-
h-kvXp-°ƒ, Huj-[-ßƒ, kvt^mS-I-]-Zm¿Y-ßƒ XpS-ßn-b-h-
bpsS \n¿am-W-Øn¬ hym]-I-ambn D]-tbm-Kn-®p-h-cp-∂p. Hcp
t{_mUv-̨ -kvs]Iv{Sw B‚n-_-tbm-́ n-°mb t¢mdmw-s -̂\n-t°mƒ
Hcp ss\t{Smkwbp-‡-am-Wv. ss\t{Sm-s_≥ko-\mWv hymh-km-
bn-I-ambn G‰-hp-a-[nIw DXv]m-Zn-∏n-°-s∏-Sp∂ Btcm-am-‰nI
ss\t{Sm DXv]∂w. KmV -ss\-{SnIv Aætam KmV ss\{SnIv
Aæ-Øn-s‚bpw KmV kƒ^yqdn-°-æ-Øn-s‚bpw an{in-Xtam D]-
tbm-Kn®v s_≥ko-\ns\ ss\{So-I-cWw \SØn Btcm-am-‰nI
ss\t{Sm-kw-bp-‡-ßƒ DXv]m-Zn-∏n-°mw. Xm]-\n-e-bn-ep-≠m-Ip∂
hyXym-k-ßƒ°-\p-k-cn®v tamtWm, ssU {]Xn-ÿm-]nX
kwbp-‡-ßƒ e`n-°pw.

an°hmdpw F√m ss\t{Sm-kw-bp-‡-ßfpw a™-\n-d-Øn-
ep≈ ]c-ep-I-fm-Wv. G‰hpw efn-X-amb Btcm-am-‰nI ss\t{Sm-
kw-bp-‡-amb ss\t{Sm-s_≥ko≥ i‡n-tb-dnb K‘-ap≈
a™-\n-d-Øn-ep≈ {Zmh-I-am-Wv. ss\t{Sm {Kq∏p-I-fpsS FÆw
IqSp-∂-Xn-\-\p-k-cn®v Xnf-\n-ebpw Dcp-I¬\n-ebpw IqSn-h-cp∂p.
Ch hnjßfm-Wv.

ssU, t]mfn-̨ -ss\t{Smkwbp-‡-ßtfm, lme-P≥ {]Xn-ÿm-
]nX ss\t{Smkwbp-‡-ßtfm £mcob A`n-Im-c-I-ß-fp-ambn
{]Xn-{]-h¿Øn®v ss\t{Sm {Kq∏ns\ a‰p ̂ Mvj-W¬ {Kq∏p-I-
fm¬ {]Xn-ÿm-]n-°p-∂p.

Btcm-am-‰nI ss\t{Smkwbp-‡-ßƒ hnhn[ \ntcm-Ivko-
Im-c-ß-fm¬ \ntcm-Ivko-I-cn-°-s∏ v́ hyXykvX kwbp-‡-ßƒ

\¬Ip-∂p. Ccp-ºv, kn¶v, Sn≥ XpS-ßnb GsX-¶nepw Hcp teml-
Øn-s‚bpw sslt{Um-t¢m-dn-°-æ-Øn-s‚bpw km∂n-[y-Øn¬
Btcm-am-‰nI ss\t{Smkwbp-‡-ßƒ \ntcm-Ivko-I-cn-°-s∏´v
Btcm-am-‰nI {]mY-anI Aao-\p-Iƒ e`yamIp-∂p.

Ar.NO2 + 6H ⎯⎯⎯⎯⎯ →⎯ A¾wtemlw / Ar.NH2 + 2H2O

Ccp-ºn-s‚bpw \ocm-hn-bp-sSbpw km∂n-[y-Øn¬ ss\t{Sm
kwbp‡w ss\t{Smtkm kwbp-‡-ambn \ntcm-Ivko-I-cn-°-s∏-
Sp-∂p.

C6H5NO2 + 2H ⎯⎯⎯⎯ →⎯ ocmhn \/ Ccp¼v  C6H5NO  +  H2O

ss\t{Smtkm
s_≥ko≥

kn¶pw Atam-Wnbw t¢mssdUpw As√-¶n¬ kn¶pw
Im’yw t¢mssdUpw ss\t{Smkwbp-‡sØ sslt{Um-Ivkn¬
Aao-\mbn \ntcm-Ivko-I-cn-°p-∂p.

C6H5NO2 + 2Zn + 4NH4Cl → C6H5NHOH + 2ZnCl2 + H2O + 4NH3

N-sslt{UmIvkn¬
Aao≥

£mcob tkmUnbw Ãmss\t‰m kn¶pw saY-t\m-fnI
tkmUnbw sslt{Um-IvsskUpw Ie¿∂ an{in-Xtam ss\t{Sm-
s_≥kos\ Atkm-s_≥ko\mbn \ntcm-Ivko-I-cn-°p-∂p.

C6H5NO2 + 4H → C6H5NHOH + H2O
^nss\¬ sslt{UmIvkn¬

Aao≥

H HO

                    C6 H5 N + N.C6H5 → C6H5N  = NC6H5 + H2O

                      OH H

Ãm\kv t¢mssdUpw sslt{Um-t¢m-dn-°-æhpw AS-ßnb
Hcp an{inXw As√-¶n¬ £mcob s^dkv kƒt^‰v Hcp
B¬Un-ssl-UnI ss\t{Sm-kw-bp-‡sØ B¬Un-ssl-UnI
Aans\m kwbp-‡-am°n am‰p-∂p.

c≠p ss\t{Sm{Kq∏p-Iƒ sa‰mÿm\-ß-fn¬ D≈ ss\t{Sm-
kw-bp-‡sØ Atam-Wnbw ssl{U-P≥ kƒss^Uv As√-
¶n¬ Atam-Wnbw kƒss^-Up-sIm≠v \ntcm-Ivko-I-cn®v
ss\t{Sm A\n-en≥ DXv]m-Zn-∏n-°mw.

ss\t{Sm{Kq∏ns‚ km∂n[yw Btcm-am-‰nI dnßns‚ {Inbm-
io-eX Ipd-bv°pw. AXp-sIm-≠p-X-s∂, ss\t{Sm-kw-bp-‡-ß-
fpsS Ce-Ivt{Sm-̂ n-enI {]Xn-ÿm-]\ {]Xn-{]-h¿Ø-\-ß-fmb
ss\{So-I-c-Ww, kƒ^-Wo-I-c-Ww, lme-P-\o-I-cWw XpSßn-
bh {]bm-k-I-c-am-Wv. F∂m¬ dnßn¬ B¬ss°¬, –OH
apXemb {Kq∏p-I-fpsS km∂n[yw CØcw {]Xn-{]-h¿Ø-\-ßsf
kpK-a-am-°mw.

ss\t{Sm-
s_≥ko≥

Hm¿tXm-˛-
ss\t{Sm

sSmfp-bo≥

^nss\¬
ss\t{Sm
aotX≥

β ˛^nss\¬
ss\t{Sm
aotX≥

NO2

NO2

CH3
CH2NO

2
CH2CH2NO

2

} }

ss\t{Sm-
s_≥ko≥

NO2

sa‰˛ssU
ss\t{Sm-

s_≥ko≥

  

KmV HNO3+
KmV H2SO4

100ºC 60ºC

KmV HNO3+
KmV H2SO4

NO2

NO
2

]mcm-˛-ssU-ss\t{Sm
s_≥ko≥

NO2

NO2

]mcm-˛--ss\t{Sm
^nt\mƒ

OH

NO2

 
Peob KOH

Atkm-s_≥ko≥

sa‰m-˛-ssU-ss\t{Sm
s_≥ko≥

sa‰m-˛-ss\t{Sm
A\n-eo≥

 
NH4HS

NO2

NH2NO2

NO2

Hm¿tXm-˛-ss\t{Sm
s_≥km¬Un-sslUv

Hm¿tXm-˛Aans\m
s_≥km¬Un-sslUv

 
SnCl2 / HCl

CHO

NO2

CHO

NH2

£mcob FeSO4

ss\{S-P≥
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Btcm-am-‰nI ss\t{Smkwbp-‡-ßƒ hnhn[ Im¿_-WnI
kwbp-‡-ßsf \n¿Wbn-°p∂ A`n-Im-c-I-ß-fmbn D]-tbm-Kn-
®p-h-cp-∂p. 2,4 ssUss\-t{Sm-̂ n-ss\¬ ssl{U-ko≥ B¬Un-
ssl-Up-Isfbpw Iot‰m-Wp-Isfbpw 2,5 ssUss\t{Sms_≥-
tkm-bn¬ t¢mssdUv sslt{UmIvkn kwbp-‡-ß-sfbpw Xncn-
®-dn-bp-hm≥ D]-Im-c-{]-Z-am-Wv. 2,4 ssUss\t{Sm ^vfqtdm-
s_≥ko≥ kmMvtKgvkv A`n-Im-cIw F∂ t]cn¬ t{]m´o≥
ck-X-{¥-Øn¬ D]-tbm-Kn-°p-∂p. t]mfn-ss\t{Sm kwbp-‡-ß-
fmb ss{Sss\-t{Sm-sSm-fp-bo≥ (TNT), ss{Sss\t{Sm s_≥ko≥
(TNB), ss{Sss\-t{Sm-ssk-eo≥ F∂nh kvt^mSIhkvXp-°-fmbn
D]-tbm-Kn-°p-∂p.

b. Ben-̂ m-‰nI ss\t{Smkwbp-‡-ßƒ. R-NO2 F∂

s]mXp-t^m¿ape A\p-k-cn-°p∂ kwbp-‡-ß-fm-Wnh.
ss\t{Sm B¬t°-\p-I-sf∂pw Adn-b-s∏-Sp-∂p. ss\t{Sm-ao-tX≥
(CH

3
NO

2
), ss\t{Sm- s{]m-t]≥ (C

3
H

7
NO

2
) F∂n-h-bmWv CXn¬

{]-[m-\w.

B¬t°-\p-I-fpsS t\cn-´p≈ ss\{So-I-c-W-Øn-eqsS
ss\t{Sm B¬t°-\p-I-ƒ \n¿an-°mw. c≠p-co-Xn-bn¬ ss\{So-
I-cWw km[y-am-Wv. sslt{Um-Im¿_-Wns\ KmV-ss\-{SnIv
Aæ-Øm¬ 140o Xm]\n-e-bn¬ \ntcm-Ivko-I-cn-°p∂ Cu
coXnsb {Zmh-Iss\{So-I-cWw F∂p ]d-bp-∂p. hfsc aμ-K-
Xn-bn¬ \S-°p∂ Hcp {]Xn-{]-h¿Ø-\-am-Wn-Xv. F∂m¬
sslt{Um-Im¿_-Wns\ ss\{SnIv Aæw As√-¶n¬ ss\{S-Ps‚
HmIvssk-Up-I-fm¬ \ntcm-Ivko-I-cn-°p∂ hmX-Iss\{So-I-
cW(150-̨ 475oC)amWv ss\t{Sm B¬t°-\p-I-fpsS DXv]m-Z-\-Øn\v
IqSp-X¬ A`n-Im-ayw.

CH
3
. CH

2
CH

3   
C400

HNO

o
3⎯⎯⎯⎯ →⎯   CH

3
. CH

2
CH

2
NO

2
+ CH

3
CH (NO

2
) CH

3
+

s{]mt∏≥  1˛-ss\-t{Sm-s{]m-t∏≥  2˛-ss\-t{Sm-s{]m-t∏≥

CH
3

CH
2
NO

2     +   CH
3
NO

2

     ss\t{Sm-Cu-tX≥   ss\t{Sm-ao-tX≥

α ˛ss\t{Sm B¬°o-\p-I-fpsS Pem-]-L-S-\-Øn-eq-sSbpw

ss\t{Sm B¬t°-\p-Iƒ DXv]m-Zn-∏n-°mw.

(CH3)2C = CH – NO2 + H2O → (CH3)2C = O + CH3 – NO2

ss\t{Sm B¬t°-\p-Iƒ enYnbw Aep-an-\nbw sslss{U-
Uns‚ km∂n-[y-Øn¬ {]mY-anI Aao-\p-I-fmbn \ntcm-Ivko-
I-cn-°s∏Sp∂p.

R–NO2 ⎯⎯⎯ →⎯ 4LiAlH R–NH2

NO2 NH2

CH3–CH–CH3 ⎯⎯⎯ →⎯ 4LiAlH CH3 –CH–CH3

Zn/HCl, Fe/HCl, Sn/HCl F∂nh Ben-̂ m-‰nI ss\t{Sm-kw-bp-
‡-ßsf \ntcm-Ivko-I-cn®v {]mY-anI Aao-\p-Iƒ \¬Ip∂p.

R–NO
2 ⎯⎯⎯⎯ →⎯  A¾w/ temlw R–NH2

NO
2

NH
2

CH
3
–CH–CH

3 ⎯⎯⎯ →⎯
Sn/HCl CH

3
–CH–CH

3

Ãm\kv t¢mssdUpw sslt{Um-t¢m-dn-°-æhpw \ntcm-Ivko-
Im-c-I-ß-fm-bn-cn-°p-tºmƒ ss\t{Smkwbp-‡-ßƒ sslt{Um-
Ivkn¬ Aao≥ hypXv]-∂-Øn-s‚bpw HmIvssk-an-s‚bpw
an{inXw \¬Ip-∂p.

R–CH2–NO2 ⎯⎯⎯⎯⎯ →⎯ /HClSnCl2 R-CH2–NH–OH+R–CH  =  N – OH

    sslt{Um-Ivkn¬       HmIvsskw

   Aao≥ hypXv]∂w

{]mY-anI ss\t{Sm B¬t°-\p-Iƒ sslt{Um-t¢m-dn-°æw
As√-¶n¬ kƒ^yq-dn-°-æ-Øm¬ Pem-]-L-S-\-Øn\v hnt[-b-
ambn Im¿t_m-Ivkn-enIv Aæhpw sslt{Um-Ivkn¬ Aao\pw
\¬Ip-∂p.

R–CH
2
– NO

2
+ H

2
O ⎯⎯ →⎯HCl R–COOH + NH

2
OH

ZznXob ss\t{Sm B¬t°-\p-Iƒ Iot‰mWpw ss\{Skv
HmIvsskUpw \¬Ip-∂p.

2R2CH – NO2 ⎯⎯ →⎯HCl 2R2C = O + N2O + H2O

{XnXob ss\t{Sm B¬t°-\p-Iƒ Pem-]-L-S-\-Øn\p hnt[-
b-am-Ip-∂n-√.

α ˛ ssl{U-P-\p≈ {]mY-an-I, ZznXob ss\t{Smkwbp-‡-
ßƒ B¬Un-ssl-Up-ambn B¬tUm-fp-Iƒ°v kam-\-ambn
kwL-\\w sNøp-∂p. DZm-l-c-W-Øn-\v, ss\t{Sm-ao-tX≥ s_≥-
km¬Un-ssl-Up-ambn kwL-\\w sNbvXv ss\t{Sm ssÃdo≥

\¬Ip-∂p.

C6H5 – CHO + CH3– NO2 ⎯⎯⎯ →⎯KOH C6H5 – CH = CH– NO2 + H2O

{]mY-anI, ZznXob ss\t{Sm B¬t°-\p-Iƒ am\n®v cmk-
{]-h¿Ø-\-Øn\v hnt[-b-am-hm-dp-≠v. ChnsS t^m¿am-¬Un-
sslUv, Atam-Wnb As√-¶n¬ Aao≥, Hcp k{Inb ssl{U-
P-s\-¶n-ep-ap≈ Hcp ss\t{Smkwbp‡w F∂nh XΩn¬ kwL-
\\w sNøp-∂p.

R2CH – NO2+ HCHO + NH4Cl → R2C – CH2– NH2.HCl + H2O

ss\t{Sm Aao-\p-Iƒ, ssU Aao-\p-Iƒ XpSßn \nc-h[n
kwbp-‡-ßƒ \n¿an-°p-∂-Xn\v Cu {]Xn-{]-h¿Ø\w A\p-
tbm-Py-am-Wv.

v. ssU Atkm-Wnbw eh-W-ßƒ. Btcm-am-‰nI Aao-

\p-Iƒ ss\{Skv Aæ-hp-ambn tN¿∂v ssU Atkm-Wnbw eh-

W-ßƒ (R2N2X) cq]o-I-cn-°p∂p. Chn-sS X F∂Xv GI-kw-tbm-

P-I-aq-e-I-ßtfm {Kq∏p-Itfm BWv. Ch Aÿn-chpw Db¿∂

{Inbm-io-eX {]I-Sn-∏n-°p-∂-Xp-amb kwbp-‡-ß-fmWv. \nc-h[n

Btcm-am-‰nI kwbp-‡-ß-fpsS kwt«-j-W-Øn¬ CS-bu-Kn-I-

ß-fmbn Ch D]-tbm-Kn-°p-∂p. ssU Atkm-Wnbw eh-W-

ßƒ Btcm-am-‰nIv Aao-\p-Ifpw ^ot\m-fp-I-fp-ambn bp‹\w

sNøp-tºmƒ e`n-°p∂ Atkm-˛-kw-bp-‡-ßƒ Atkm-Nm-b-

NO2

Hm¿tXm-˛-ss\t{Sm
sSmfp-bo≥

CH3

NO2

(Ipd™ e`y-X)

NO2O2N

2,4,6-˛-ss{S-ss\t{Sm
sSmfp-bo≥

⎯⎯⎯⎯⎯⎯ →⎯ \{SnIvA¾wss
]pIbp¶

NO2
O2N

CH3

NO2
2,4 ssUss\t{Sm

sSmfp-bo≥

NO2
NO2

CH3

NO2

⎯⎯⎯⎯⎯⎯ →⎯
{SoIcWw\ss

⎯⎯⎯⎯⎯⎯ →⎯
{SoIcWw\ss

C60
SOH

HNO
42

3

ο
 KmV

 KmV ⎯⎯⎯⎯⎯ →⎯

O2N NO2

CH3

Sn F≥ Sn

NO2

O2N NO2

Sn F≥ _n

NO2

NO2

NO2 NO2

ss\{S-P≥
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