[ESERS

HYDROGEN

ERE)

TH Uoheh o 3TAT o oI5 30—

amﬁamﬁﬁms@ﬁmaﬁﬁaﬁaﬁ
W&QHWWWW
M i faferi 61 qen 3ok aHEenhi
T U HT Gahl;

gEeERgNH fhy TR fafyw a@l §
g TR A, sTfaes qen
IR TRl ol o €,
T e Hohl;

Tk TUT hi THE oh SR W ITART
1At qA Tl qhAh] oF IARA H
U H Fh;

SATERY{E STl Skt Torerl fohd GehX
fafim foem agel W feR o 2, 7
THEA FhT| T & FHIR IR g 5
T 3R T Fohdl qAT Sl oh Ggh0l
I TS Fohl;

IR STt 3R SHok TE ok G o
A AR T Fah;

ERSSM TUFEES i Tlal 9HE
Hohtl qe TH S i Tl SR
Tk U1 oh STHR T ITART WAl
oh IR T TITeR0T hi To=adl hi
5(’14&'1 % 5(’14&"1 l‘ll("?\lch 5(’1%|"|*
W 5|$5l¢|‘1|°h(”| 6|5S|\TI'1 \H%quq%i"{l
Wﬂﬁi Ul I HHF Fehl Al SR
IYFIT T g,

Sl 1 HE o AR T IGh AR
oI Aok U1 T UM Y Fehdl|

Teheh 9

11085CH09

TSI SEIE W faager aed &1 Yeait T WAg ¥ SIfdagerar & od
¥ gz dat @ w g gg iy § Fel & 9gE gid & w7

gfeTier giar &1

Wehfd © T H1d dodl W SIS i AT ECEHT Tl B 6ok
A H TH WH T TH TolRM e g dfes wEee
e fgmams H, o] & &9 ¥ ¢, o <menese (H,) e
g1 1 Y T8 WA € Toh BEgieM o dell i qor | et
At S0 &7 BTEESH 1 ST SS-Hid o &Y H Hieh AU
TR T S ST R G i ST Fehd! 1 W Theh W AT
TSI o ST He oF g’ § {LIT Y Gontl|

9.1 3TMad WRUM H TR ol T

TIESISH 3TMed HNUN <1 YoM deel 8, F&fd e7ad |l | gEgisT
1 ST T o= o1 T @1 81 SE 31 Sd €, e |t
T el el foard o YN W e[ @ 2l

BIESIST 1 SieRieh O 1s!' 81 Ueh % TEh! SR
TSR T &R ¥Igel (ns!) o GHM Bl €, S STEd groft
o W ol § Heiferd €, Seifeh SO @ eetisHl i A (ns? npd
Tl foramg o WY afad |l o wered o | Hefud ©) S
T Ieh 19 T 9 T Soige@ i 81 36 TR EEgeH &R
gl T THA S §, S T Toldei AR TheHTE 3T S
1 | & T8 Sele H A T e T80 F THR A
TN §1 R UTgetl o THH EESISH, SATHIZE, 3EE U Hehiee
T ®, Tty S g § sl AR urget o fauda se
AP et Bl § e enfeaes stfieter Tt swtar 21 gene ®
AP STl o TR W SIS gaiieH 9§ Afersh T <9iien €1 Li
%! AH 520 kJ mol”, F =l 1680 kJ mol™! Ts H %! 1312 kJ mol |
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IE TeAlSi o THM TgaeaToreie a1o] qen fafes qei o
T BT TESIES UG 9gd § Wewars AR aa
21 fepaefierar o ST¥R W g8 SelisHl 1 gorl § %1
e B

% G a% AR et T RelieHl | GHd
<O % aeNE I SEHEay ot gufar @1 s
TR 99 IE € Tor 39 evad @relt | el wan s
BIESISH § Soige w1 IR T i (H) 3 €,
FSTEehT 3R ~ 1.5 % 10°pm B, S WHRT WA
Td A 3MHR 50 F 200 pm T oI § agd HA
21 uRomHd: H e st § el et 8w g
AL A1 SIS Y Y @l g1 374 39k Mg
SRR o HNUT TH e GRUT H Ten @ T
(Th*-3)1

9.2 TIEESA (H,)

9.2.1 wrft

SERIESSH SRlie § sAfdaged a@ (Jaie o |qui
FHH 1 70 Fia9d) © a1 98 SRargHed %1 e
[ %I EK%\' W—Wﬁf (Jupiter) de NG| (Saturn)
¥ stfererierd: eegior BRi ®, Tcilh STo gaih!
Yhfd o HRUT Ig Yedl o agHSd H HH A
(SHMEER. oS 0.15 Wiaed) o 9 <t 2l
T STaed § BIEgeM ad -Tddt 9o He™rR o
15.4 ferera T 1 fmfor e €1 S ereen § ool
o AR I8 TI]Y a1 Siq-SHdshi, hlaeEee, We,
BIELES, BRSIHEH 31 e 31 AT H U Sl B

9.2.2 BEIESISH o THIATIeh

BRSSO A W Wifeam ('H), SIEiam
(>H =1 D) den gEfeam (SH =1 T) B &) A ey
IHH oM Tohd ® o 3 gt Th-gm 9 Y
o g0 87 3 il geeenfe ¥ =g # wen &
YR R Toh-gR F9= B 1 g gigeise (Wfeam)
T i =2 T €1 sgfem (59 it gregem” ot
8 Sl ®) | Uk qen gefeam & e | g =g
B ¥ T 1934 H T R SR Wee G R
difger faferdl g0 2 WA SEE G SEgeE %
TR h1 JIFRRI0T hid TR el JORhR U 3T ol

e fagm

TIZSISH 1 U@ qHeeh Hifead &1 Sgifam
wifersh BESISH W 0.0156 e @ g@r@: HD o
wY o fafed 81 ZEfeam 1 "igar e 10" wifeay
AT W Uk ZEfeTH o TXETY] Shi 1 g GHE R
o ¥ whed grEfeam el |k (t,, = 12.33 o)
@ 1 = Tl ol B kU ol ScfeId el B

<feh THERNR o SoeRIe fo=d THH g,
THAT S9oh TEERTS O F T qHH €| SRl
shad SfafeRan &1 Ta g&F ¥0 § o fafve sy
e Toedt & wRu T e @ (| 9.1)
qenfy iferer o § & et WA R § 3R &
0T T=Ta <eid B
9.3 SIEEIESIST oM <ht fafer=t

(H,)
g3t TN o7 TTESRS! ¥ SRRESNH aH & 3T
fafert 21
9.3.1 TIEEESINA a9 il WARTIEAT

Tafa—
(i) TMEFE: 98 IESR e &1 a9 eEgeaie

A W SAAfeRa ek SIS Sl e—

Zn(s) + 2H'(aq) » Zn’"(aq) + H,(g)

(ii) I8 S o1g *1 Sl &R o6 Wy Afaferan

Foh o S B

Zn(s) + 2NaOH(aq) — Na,ZnO,(aq) + H,(g)

Tifezm fSrehe
9.3.2 SIZBISSINA ohl AR SATEA

39 ol Jga WIFRUT Yeh|l i 0@ 1 & S
@l B
() TIfETH Teleie 1 SYAN H ST S oh

forgq-aTTee 9 SReEeeH W 1 W 2
2H,0(1) —m e T3 9H, (8) + O, (g)

() @I Y5 EESSH (> 99.95%) fehet sl &
= W T IRE eRgieEEe & S faereH
i A TEEe ¥ foEq-3TaHed Ut U Hi
St 21
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(iii) oA fooe o fagQ-oTaeed g KA ao

283

fote o Sufterd A ARSI SR HiEe

Tifeom BRgEe o 3iEfien FE H SrereH
Y- (by-product) & &4 § YIw Bl B
forga-erases o g9 Al sifufwand 2

T W : 2 Cl'(aq) — Cly(g) + 2¢

SheffE W : 2H,0 (I) 2¢ — H,(g) + 20H (aq)
e AffhAT : 2Na’ (aq) + 2 CI (aq) + 2H,0()

- Cl(g) + H,(g) + 2Na" (aq) + 20H Tl

(iv) TTSSIERTeH 3Tdl hich i 3=d AU W T S
=t Suffa o a9 | tfufsrar s W SRRReSH
e Bt 2l
C,H,,,, +nH,0—225 > nCO + (2n + 1)H,
S WUEIARY -
CH, (g) + H,0(g) —5—CO(g) + 3H, (g)
CO TS H, % fasml =i aeX i %ad €1 CO T
H, 1 7¢ e Betel qen o1 e e
GIATOT H T ST €1 o7d: W CEWIAwul W' o
‘fa=a’ (Syngas) *ft #ed 21 Tkl Farg afgdme
(Sewage waste), 3TEER, The! 1 &I, AHS! i
PleM s ¥ W &1 S 21 e § e
I H H1 UThAT i IRl (Coal-
gasification) FEd B
C(5) + H,0(g)—2% O (g) + H, (g)

SR i Sufkerfa d a9 & foran v W SEER e
1 I oG S Hehell 8—

CO(g)+H,0(g) —Z—CO0, (8) + H, (g)

TE 99 SR T gfa-stfafsran’ (Water gas
shift reaction) g %I gdaHE H ~77 ufae
TEEESST 1 SAEifieh I Yol WAl (Petro-
chemicals), 18 P IGEG] Elﬁ?i, 4 gfaerd Siea faeaat
o forRa-2TqeeA e | Wiqerd Seare 37 Fidi 9 2 2

9.4 TISETSSISE ok TOT

9.4.1 siifaer IMUT

TEEESSH TH UEH, TUEH qo1 W@egH g3
T eIt B1 TE 9g W TAB! 91 9A H A
2?1 37k qen FAfET % o wifqe o WRof 9.1
¥ fu M 2

9.4.2 THIAH IOT

TrEREgeH ol (fet ot 310)) 1 TamEfe =EER
FHIH 82 dh 9o fadem el g fraifa foran
ST 81 H-H sy foien woedt fordt @ o Q@
THIISH o kel §¢ o foig afushad €1 39 92 9
39 o T f7ehTerd 872 98 39 eh o 10l ¢ Toh

ARUT 9.1 TIZSISH & GHEATeR! & UXHTUGeR qem sfifaes Tor

o BTG (H) TgEIREm (D) ZrEfean (1)
rifers SgaEd (%) 99.985 0.0156 107
rifarsh TTAT]- 9/ g mol! 1.008 2.014 3.016
ek /K 13.96 18.73 20.62
FaUIh /K 20.39 23.67 25.00
@ /g L 0.09 0.18 0.27
Her Tedt/kJ mol™! 0.117 0.197 -
Ao Tedt/kJ mol! 0.904 1.226 -
ECRCRIER RS

(kJ mol!) 298.2 K ™ 435.88 44335 -
HRATT AR U/ pm 74.14 74.14 -
F Tedt/kJ mol™! 1312 - -
TARI-TE Tt /kJ mol! -7 - -
Heddrsrh 5591/pm 37 - -
smafTes 5541 (H) /pm 208 - -
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SERIESISH 1 $8eh TR | fadisH shaa 2000
K o SR @9 0.081 Yiaerd €1 gl €, St 5000 K
W GgHT 95.5 WY qeh TEH Sl B1 $e9 H-H ¥
Toedt & RO H q/ W SEEEGSH TULTRd
fafera 21 ora: fagq omeh o W fafwon gR
WIS RS T ScaTe feha Sl 1 <ok qehT
Teh Heh 1s' Selaiieh fomme & oy e1qul ®, oa:
& AT HH ool oh HY HAN HLT 2| SILEIREISH
sifaferanett §— (i) TH Solae @1 IREm X H
1 21 (ii) T SVRA U0 ek H ST S 2
(iii) eI 1 T ich Tehel TeHaSTeh o Sl 2|
TSN o1 WA Frefafaa stfafeanet gr
T T S 2
TS & |y Afufwar ¢ SEEEgeH BdeH %
Y AR Hich BESISH TellEs 3d e—
H, (g)+X2 (g) — 2HX(g) (X =F,Cl, Br,I])
TN 1 srfuferan SR # oft 81 TRt 81 oA
o WY I HI SAEIHA TSt B
TSRS oF |1 ATTTRAT : T8 SRS o
Y Afehan weh STl S ©1 T8 AR qere
FeHTET (Exothermic) %—
2H,(g@ + O, (g T S

2H,0(1);

AH® = -285.9 kJ mol '

SIEATZSISH o Arer Tfuferan : SReSH & @
sifaferen ek sl aat 8-

3H, (g)+N, (g) —7*2"*" > 2NH, (g):

AH® =-92.6 kJ mol™!
YA i AR A0 | 39 fafy ¥ g’ 9ehd g
TR S 2

argeft oF Wi foRar : SwEERSSH I=@ AW W
F2 uge o WY foRw #h W EREgRES <A
2 (3 9.5)1

H,(g) +2M(g) — 2MH(s); STel M &4 +1g 2|
T AT AT &1 SAFS oF | ST ¢

e fagm

FTeTTeh AMTeRl oF | TfafeRar : ST Wi

Suferfa # erEeEesH wEe A 9 st

FXeh e HEE@yl ST SRS SR S

HEREUIRE

(i) oFeafa deli i Frohel SR 1 Suferfq o
BRGS0 A W @ F9 (qEE qe
et =) e B 2

(ii) NfARE 1 SRS IHAH FIH T tfeeers
W B B, S M Uekhleldl W SoErdd @l
ST B

H, + CO + RCH = CH, — RCH,CH,CHO
H, + RCH,CH,CHO — RCH,CH,CH,OH

IATEIT 9.1
Frfafed 9 SEaEgsT i sifuferar T feoof
HifeTL-

()FAA (i) Ffeam (iii)HR (1) SFEe

'

(i) STEEEESH FAA &1 FARES (Cl) AP
H Tqefd hidl © 9o T Al grI SAterdiohd
IRt BTSN A (H) SRSaaiREs o &9 o
T 1 H T Cl o 94 T seiae 0 6
T BIh Uk TEHAISh 310 Sl €|

(ii) eTEeESSH Hifead & g TUErd Bt
e TEeEe o 81 Tk o aiead 9
BTSSR TAMIARA &l A% Na' H
femfor e 21

(iii) STEETEGISH HIW (1) SAFEES 1 HIR
1 I AR e | Tq=ifd Y Al €
IR WF WA, S TH GegdASw A €, H
AferefieRa 81 St 21

TRERSS F ©Tg ! i AT faera= e 3ok
U1q (3TERA § &1 fopamfial) sifeuse o sifaferan
e T uge H STTEr Y At

H, (g)+Pd* (aq) —» Pd(s)+2H" (aq)

yH, (g)+M,O, (s) = xM(s) + yH,O(1)

9.4.3 SISEIZEINA ok TUANT

o  TEREESSH & Thd Jeg TIUAN ST o
GYAWO § BT €, S TE(Ih T qe AT
I IAEA § HMH AT B
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HECIEES

o TEERSSH H ITM TgIAqW aTedrd qal
(8- Frare, fadien enfg) o ameta o o
e | gl B

o TEEESSH H SUAM e wE(TR WEE,
qETd: HOATel o Scared | el -

CO(g)+2H,(g) ——= ;W‘f'“ CH,OH (1)

o TEERSISH 1 IUAN Hifcaeh BIEgrRe o fmfo
¥ g ?1 (@UE-9.5)

o TIZEEEISH 1 ST A ST WEE (-
BB FANES) o Ao | il B

o UIgHY Y H TEERGSH H1 STAN AR o1g
RSl i o W TEtd e o e 2

o TGS TEGNH qUl SRA-TEGISHA 2d &
ST hdd qen dfest ® B €1 waifves
TESSH W] (S fag ofeh i FewEar |
TIZEESSH o fodisH | o d ©) o1 QAEE
afceT &1 S aTell ¥1gstl &1 §a8 W AT
4000 K T a9 U1 HT <l B

o TEEESNH H STAN AR FIHUH H Uehe
o & w9 | fopa s 2

o TETIZNH ®1 ITAM TF Tall ¥ fagy ST
fo feram e 21 WoReTe Staredt du @R faga
TR T a1 | TTEEISISH 1 JAN 24 o &9
H F ¥ o o9 B &1 TE ToF YU g
2 @R U del o o I gl W g
T W A el g e g

9.5 TISIES

eTReTEgSH Hfvea uRfeufaal & Scpse i o atefan

ST T el o WY WA e g e S

g, < 212T15S F8d B TR E fordll o o1 Wl €,

ql B85S I EH, (STEWEEEI- MgH,) AME_H

(STETREET- B,H,) 5 F& faan s wehan 2
gEgRel i oW fafys gfori o affera faran

T ®—

(i) 3T a1 Ui A1 TIU-T9H TESES (Saline
Hydride)

(ii) Fegdses a1 offvas TEEREE (Molecular
Hydride)

285

(iii) uifcaer a1 SEEHROHAT BESES (Non-

stoichometric Hydride)

9.5.1 MIf-eh IT AU BISSISS

s seh o SATIRTST T, S = o o g Uepfa ok
T T, SEEESSH % WY WEHEhdE A
T €1 AT Bk Witk B1EgEe (S LiH, BeH,
qem MgH,) H efe Hewdsh O IR S 8
qEd: LiH, BeH, d¢1 MgH, W WEHAST S8l
(Polymeric) T Bl %I A HESIES 39
saee ¥ foptecia, ofarsqRiicl e SiE oTeen H
IR BId €, Aoy aR-uigell o Tield eEgEe
T 1 =o€ 3IR forgq-eTase gR SRerReeH
TAe R T Bl €, S e15ggs H S o St
1 gt e 2l

oH e — T S H, (g) + 2e

U BESRE WA oF WY foEREE ®9 9
Ffferan hteh SEeResH T °d 8—

NaH(s)+H,0O(aq) -» NaOH(aq) + H, (g)

fafersm BrEgse WHRE a9 W O, T Cl, &
Yy AR B SFd: THHT SUAN I I
TGS o H ol Sl 1 SSeturesy—
8LiH + AlL,Cl, — 2LiAIH, + 6LiCl
2LiH + B,H, — 2LiBH,

9.5.2 HEHAISTeh AT ATfUdeh TITEES

TTEETESISH SARIHII p-=ciich o el oh Y G

TR vk Afies ol ?1 ek Fw guRfea

ST CH,, NH,, H,0 @1 HF %1 gfaen & fog

AT o BTESISH ARl I o BEEES W T B

HeEaSieh B o R0 I arqeiiel AR 2
3MfUeeh TSRS 1 A: MRl 39eh ogd

G (Lewis structure) 4 smuferss 3@7’@’7—" EQl

HE qe el i wen W R e 2

(i) 3’?!32}'-[ 7 (Electron-defecient)

(ii) zoERM URIE (Electron-precise)

(iii ) SV WUF (Electron-rich)
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AR < TIEgRS, S|l M W vl o ®,
TR gH-G forad o foe e getee i
T ST et B T ST SRART (B,H,)
Bl o%qQ: oEd GRUN o 139 o @ Wt e
T = AfTH A B1 ST T FGER ¥ F
TeT TEd €7 A ogd ot Hi A % W g1
TR B E

TR RS TR § WA gd-GXeH
o TeTU STrereareh geleia 1 ST Bidl &1 3Trerd |rof
o 149 a1 o Gt qe 3@ UHR ok Al (SHH—
CH,) 9 €, St Sqvhas SAfafa & e &
TR T o ®Y H IUCed B #1 oed grel
159 ® 179 o q o dcd 3@ YRR o Al o
g (NH, ¥ THi®! g, H,0 ¥ I 91 HF ¥ &
Tehish! T B1d €) | 319 Sk SFaeR § o STUel T
£ 3 39 &N o &9 | SRR H &1 A geem
B €1 S g sRUTcHehal ael TCHIY], SE— E2eH,
SRS T2 FAT oF TEgEe W This! Serde
T B o RO ST H BEgeH s Sl €, fieh
HIO Ut | GO B 2l

IETEI 9.2
1 T IS SUET HLd § T N,O de1 F o
TISSSSl oh FAYHIH ok o oh W W&l o
TESEel ¥ = B4 82 SRl FdqEu

&

NH,, H,0 2 HF o 3fifoes AR o STMHR T
Tk FEYAIh W Gl o BRSEEl | A BH
=1feq, WG N,O,F 1 3= Tageeomd o &R
TIESES! U BESISH ¥ S o1 &THdT Seorad
21 3T: NH,, H,0 T HF o Fa¢MI® 3k o
o GeEl ¥ 3= B 2

9.5.3 UTfcdeh AT INHHHITTIHAT
(T SRV ) TESES

3 AR d-scdleh qol foeiieh oh deell § 94 &,

BTeliTen Tred, 3ed qef e =i 1 1y 39 IR &

TSRS T& ol §, B ol | oheel shifiad g CrH

TESIES TN 21 39 UHR o TSRS O TS e

ECIPERERIE]

1 HTeH S €, fohq SeRT STetehdl S oTg i TE
Frdem T €1 BEGSE H1 AT o HRU A0l
TESES o (98 I BHIM SREEHHMHAE B 2l
JEURAET- LaH, o, YbH, . TiH, | .. ZrH, ..,
VH0456’ NiH0.6-0.7’ PdHO.G-O.S e;ﬂﬁl @ g-lgg:l@ ﬁ
feord waA w1 fram oy T&Y B 2

g H T8 Wl S el TR 3 eEgEel
HT-SeTeh W BEgIeH SauehTen fearfd Teur i €,
o 9 o T TR et Se B 3
Terd: 3R ¢ SATREN eRgRS’ Fel W, Jufy a) o
T ¥ 9% W 3T f Ni, Pd, Ce W@ Ac &
TSRS i BIEGHL 30 1 o T TGRS 3TY SIeh
oTg T qorl | it ok Tad &1 ek engetl W
BIEEIS o ST o T[0T hl SR ST STeqal
TRSISHIR Sfafeparetl g oM Aifeh o o
I ®9 U Yg el €1 9 ¢y (- Pd T Pt)
TIZSISH oh Teg ST i THIES T Fehel 81 37d:
3% WeNU-HEAW W ®9 W YgH fRAl S R
TR HENUT TS Feli-9id o &9 § 36 0 &
WA T He GArET 2

SETEIT 9.3

I HIEHRY dEl SR foamd 35°3p° ok
STYR T PH, STT?

'

TR HRHRE +3 T +5 SRIRLT ST <Ml
%, 9ofy o8 PH, =&l SFI 81 o 31 e o
AR STEeEgeH o So4 A, T A H HH P
W Hored SRl SR YRR R qe
T pH, o fated o1 gHed el

9.6 ST

Gl stiel 1 T geg WM Wil gRl fffa €1 e
IR A T 65 WAvd T e Ul § oI 95
ST Sfet BId €1 Siell <l Siifad W o Ty sl T
ool ik 31 78 T tfaeeyel faems 2
Yeall 1 Fg T 5ol 1 Toaeol Tk G e 2| fawe
FT Hfd Tet-2MYfd Gro 9.2 7 f T 2
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[ECIEE]
| 9.2 fava &l TeRfad Se-TYfa

Hrd Hqut % A

T (Oceans) 97.33

WRI e (Saline lakes)
qefl SAd:FACd FHS (Inland sea) | 0.008
fgaﬁ?lr qH (Polar ice) d<nl SHT

(Glaciers) 2.04
qH A (Ground water) 0.61
A (Lakes) 0.009
H’C\T—?:WJEHT (Soil moisture) 0.005
aqcf‘s?ﬁa SAdT™ (Atomospheric

water vapour) 0.001
Al (River) 0.0001

9.6.1 WA ok ifaes TOT

IE Toh TTEM T WIREH 56 8| 5 (H,0) a2 9
W& (D,0) & Hifeeh o WROft 9.3 ¥ fRw M

HEMd Jraeen (39 a1 3 3Taee) | Sd o
ST 70T 1 HROT STt oF STUeT o o fowga
TESISH &M w1 BT @1 TEH av o I qell o
BEYES H,S o1 H,Se &I ol H S 1 3=
fewien, 39 FAHI®, 3= A9 ST, I=d Herdd
oA 1 HROT BIESISH-S4F 1 B 81 37 Fall i
o | STt i fafere e, i =etehdl, gs3-am,
faya et qon wiaedi o O S g €1 5=l o
o HRU SeHed § Sl w1 Hewqul 9kt 2

287

T i 3T AT ST AT ST ST €1
Sitel oF YRR qN Setary oh | a9 i ST W@
& fou soeEr ) sefad wd Wil o SuraeE
(Metabolism) H U o A o foalw a1 T
30 foeias &1 &E e {1 S g e &
Y BIESSH o8 ST B, FSred gedaisrs Aifies Se—
Gehielel o FEREee A S § foed g 2

9.6.2 ST chl LTI
-kl § Sl ek sifehd S10] €| A HI0T qel
O-H 3TaY 4 o A SHH¥l: 104.5° TN 95.7 pm
&, 9@ fot 9.1 (%) o yaf¥ fepan man 21 ercafush
yfad o10] o1 9.1 (@) ¥ e f9 9.1 (1) # v«
o 3] § enfieet sifdearas qwifan T B

28 -

o 95.7 pm o
H 104.5 H H H
(%) (@)

H
m
el 1 3]
ford 9.1 (F) 5T F1 dieha GG (@) 5T 377 f5Yd & &9
T 3R (1) ST & 9] F sqfazer sifasary

RO 9.3 H,0 U D,0 & Hifaes T[T

T H,0 D,0
3MfUereh HM/g mol 18.0151 20.0276
TR /K 273.0 276.8
i /K 373.0 374.4
fa== Q‘"ﬁ?ﬁ (Enthalpy of formation)/(kJ molfl) -285.9 -294.6
areq+ QW}IFEIQ[ (Enthalpy of vapourisation)/(373k)/(kJ molfl) 40.66 41.61
ESIGRE] Q‘-—ﬁ?‘ﬁ (Enthalpy of fusion) (kJ molfl) 6.01 -
3=d ¥ bl di4/K 276.98 284.2
A (298K)/g cm”® 1.0000 1.1059
IMEAT (Centipoise) 0.8903 1.107
TEgdis /C*/N.m” 78.39 78.06
forga-=metehdl (293K/ohm ™' cm™) 5.7x10° -
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S 1 fereeta wed 9t B agHedd <@
R % A1 fohEalIehivl WehiU STepfd o €9 § il
{1 W = Y TR SHHT GO T AT ok wY G
X1 €1 9t o1 Sl STl W W Bl 81 Held: 9t
e Wel W A% el | Yidentet | ghel § 9 R
g W T a% ki Hde FOHNIEH (Thermal
insulation) Y& ¥l 2, fEg el sfem e
T@d 81 98 924 RfEAfaent (Eological) 3t @ @ifd

eyl 2|
9.6.3 A% hHi FIAT

T T sifaqeraferd ffon ergem eefud S
(Highly ordered three dimensional hydrogen
bonded structure) % foa fo 9.2 o <wifan %I

X-ferotl gr1 wlieror ¥ e =en @ fop 9% forea
T SIS Y] IR 3T BIEgie WHST ¥ 276
pm T R Igehashd 9 ¥ o @ 2

TESISM oTeY 9% H 98% f8%gad T YR i
et AT s €1 3 9% SUge R & F9 W
ST 1 BT § T HT Hehel

A / p-... b g
| *lt """""""" =
""" NS Y
T Pt
e j,i_ _" 5"]
St 8 Sl S €20
TN

9.6.4 W& °oF TEEeR IO

S ok qqel o Wiy erfufeRen el @1 %
e fafed Frefatad 3

(1) SUFL Yehfa : Sa oA q gR-IH w9
¥ ogeR HA g1 oW: A% SWEHHl T wiwe
SHAHRON o HeW § Sl NH, o 919 3 o ®9 4
qM H,S o e 4R % FG H FHE Bl g

ECIPERERIE]
H,0(1)+ NH, (aq) = OH™ (aq)+ NH; (aq)

H,0(1)+H,S(aq) = H,0"(aq)+HS (aq)
S o T GIeRTERA (Fd: SAEEE) i fefatad

w9 ¥ wefi oo s wehdr 2

H,0(1) + H,O(1) = H,0" (aq) + OH" (aq)
-1 8TR-2 T2 8- 1
(3T7) (&) (Hg o) (WY AR)

(2) 5Tt hi TUTT=EA TFATeRaT @ 3= foreq o
uTqell N STl STEHT ¥ erEEEgeH § st 8
ST B
2H,0(1)+2Na(s) —» 2NaOH(aq) + H, (g)
31: Ig SAffchan SRS oF Y@ Wid oF &9 H
ERRiild
RIS WSV ki Wfshal H e O, § ifoRfigha i ¢
6CO,(g) + 12H,0(l) > C,H .0, (aq) + 6H,0()
+60,(g)
T R o H,0 T SIS § SRR 2 o
2F, (g)+2H,0(aq) — 4H" (aq) + 4F (aq)
+0, (g)

(3) ST-37aae TR : STt 1 Wi e
B o SHROT SEH Telel STerer 07 TR Sl B e 3T
e TR 1 SieH H Ted 81 Hokeed §9 3
N WeES AMMehi T Sel-STqs Bl Sl §—
P,0,, (s)+6H,0(1) - 4H,PO, (aq)
SiCl, (1) + 2H,0(1) — SiO, (s) + 4HCl(aq)
N* (s)+3H,0(1) - NH, (g) + 30H (aq)
(4) grEge-fawem : Sofa fooem @ oFe oo
SIS ee01 oF ®q § fhieeliha oy o1 Wb 2l
Sl 1 WO fafiE YR 9 g e
() SYEEEAG SIa

(3EETREEY [ Cr(H,0), | 3C1)
(i) STAUHET ST

(STEWETET BaCl,.2H,0 )
(il) TTESISM 3Tt 5

(3TEOREEY CuSO,.5H,0 #

[cu(H,0),]" 0% H,0)
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ST 9.4
CuSO,, 5H,0 H " SIe-317] BggieA o
BN o €72

'

ShIE S T T T, S A HISH o AR

(TEHASH &) T, TEei 5¢ N WU 2|
Sl % I =R STU] SUGEHAISA B

9.6.5 TN TA [T A

e T8 H1 S 1S Y el ©1 (THEd
F9 foemeiiel T el g Tehdl 8) | /@ Sl geat i
e W el €, qe THeh A Suv faeias o &9
H i1 81 98 HE AU i S oidl €1 Sl H Sufterd
forerasiier shfedam qen Srifeem weon, (S eEgeH
FEHE, FANEE A Tohe & ®9 § ©d ) STH!
F3AI o HRUT B | HAN STl TTe o Q1 G
T @ 7 a1 B foereiia hfewsm qen Sfiferam
W@%Gﬂaﬁ‘ﬂg S’ (Soft water) FEd B
g Sl WA o QY STEET @ 9 < 2l

FHEN Sl WG o WY Helh/EEq a1 2l
T, faw wifeam €iere (¢, H, COONa) &l ¢,
HSR 5 oF WYl AfIfeRAT ek Ca/Mg TISTE &
w9 ¥ sraefad gl Sar 2

2C,,H,,COONa(aq)+ M?** (aq) —
(C,;H3;,C00), M | +2Na* (aq): M Ca /Mg

3q: HIR A el oh foIq U &l €1 78
Y FEUS (Steam boiler) o faU ot gif R 2,
Fifer TUEl o ®9 | 3HH @ 5 Wi B, fSred 9
Fafos 1 &l § K 3N S 21 S Bl FORdl &
RN T B -
(i) ST H3Ra
(ii) Tl HIRAT
9.6.6 ITEATAT HIIAT
SR FHENAT Sl § ohfowaH qen HHRREE o
BIESISH HIee 1 Iufterfd & HROT B 21 Sl

STl Al ffatea faferl g 9 1 St 8
(i) SATET : I H SR § Mg(HCO,), T

289

Ca (HCO,), o foerrfiel @@u swaw: sifacaeiia
Mg(OH), T CaCO, ¥ IREfid & S &1 MgCo,
1 el § Mg(OH,) 1 foreiad-urthel = el 2,
3d: Mg(HO), Sa&fad & W 81 39 S8
TR 3T T ferdn ST 21 9 Bfa €t 93 o 21

Mg (HCO,), — ™ FA®_, Mg (OH), 4 + 2CO,

Ca(HCO,), —F9®_, caco, | +H,0+CO,

(ii ) ot faf¥r (Clark's method) : 39 fafu o
B N T
STl €1 heTd s ShieeaH hsE qel HHREH BEgeEs
AT B STl €1 39 BT T Y forn S )

Ca(HCO,), + Ca(OH), - 2CaCO, | +2H,0

Mg (HCO, ), +2Ca(OH), — 2CaCO, 4
+ Mg (OH), +2H,0

9.6.7 TATRN HBIaT

T GhN HI HIA Sl | {aeraviiel shfewam qe
AT o FlNge qel Hohe o ®9 | Yol @A o
R Bl B e (T HaRar) SeleH | R T i
S Hehdl B

= frefafed fafeal g7 R fman s asha 2-
(i) graT |reT (Efeam wEibe ) & Iuer 9 ¢
¥ HreT ol Sl | foersiiel shfeqas we Heifeem
FANEE d1 ok o 1Y fohen wieh Afaerasial
FHTEE T 2

MCl, + Na,CO, — MCO, | +2NaCl
(M = Mg, Ca)

MSO, +Na,CO, — MCO, | +Na,SO,

(ii ) Feria fafr—wifess SRmRIIvhe [Sodium
hexametaphosphate, Na P O ] F ARE €9 H

6" 6 18

‘S’ Ed ©| S U8 HoR Sl § THAE S B,
79 frefafed sfafean 2 8—
Na,P,0,, — 2Na* + Na,P,0%
M?*" + Na,P,0% — [Na,MP,0,,]" +2Na*
(M = Mg, Ca)
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IE FHUMH FFA Mg?* Td Ca?* 3T & faeraq o
Tl B

(iii) 2w fafima fafa (lon exchange
method) : 30 fafy & ‘Shefiemse/wegfee fafy’
ft wed ¥ Tagw wWifeaw toHEfaene
(NaAISiO,.3H,0) Sefielige/qmgfee  (Permuitit)
e ¢ e o fory difean Tt fafaese
%1 Naz ot fr@ gahd 21 #SR Sat o 3eh foam
W frefafaq fafme sfafen 2 d 8-

2NaZ(s)+M* (aq) - MZ, (s)+2Na" (aq)
(M = Mg, Ca)

wefee/ Seeee | 9 59 91 |ifeam g ®9
Y FH Bl Sl €, 6 ST Wiedn FAniEe e
BRI STER T SAhT IH: TN HIA oh folu st
(Regenerated) Y o e %—

MZ, (s)+2NaCl(aq) — 2NaZ(s)+ MCl, (aq)

(iv ) HIATad I (Resin) fafr : sehal #eR
ST 1 G0 & ®9 § Il oA fafaen
SR feran s @1 7 fafyr Shetierge 1 qorn | aifues
T 7| oeeE fafae ™F -SO,H 9Ysgs g8%
el 3T0] B § qU Sl § SAfaeid B g1 3
fafrem 9 (R-SO,H) #I NaCl ¥ SU=R Hieh
R-Na ® qiafdd feran Sar 21 389 Na* 3181 &1 5idl
T 3ufEed Ca Wd Mg?* 39 | faf g iteh ek
Sl ! G5 &1 2l ®, ST (R = P HOmEHA 2) -
2RNa(s)+M?** (aq) - R,M(s)+2Na" (aq)

ST ﬂ"ﬁ'i'ﬂ (Regeneration) Tifeay ‘cﬁﬁ'{ﬁ@
foreram foetent feman man 21

A i ST (Successively) A faf T
(H* 374 o &9 ®) a1 HomH-faf e (OH- &
w9 H) {ME ¥ yEIed w0 W Y foaftea
(Demineralised) d ICEIRIEG (Deionised) il
e e S 2
2RH(s)+M* (aq)= MR, (s)+2H" (aq)

veH fafma & 3@ yem |, H 1 fafa
el | 3ufeerd Na*, Ca2*, Mg?* Td 3191 oFEAl §1)1
Bl ST B| Werd: WEH w1 (TRt B € 9 Sl
A 8l T 2l

e fagm

01 A fafea o T 9ehd |
RNH, (s)+ H,O(1)= RNH;.OH (aq)
RNH;.OH  (s)+ X (aq)= RNH;.X (s)

+OH (aq)
OH 1 fafa St & sufterd umeq (S9- CI,
HCO, , SO.") BRI &1l €1 38 R ol OH- 3T
¥ faf9a ¥ 9o H* oA | sifaforan steh Sia
1 ST HT T 2
H'(aq)+OH (aq) —» H,O(1)
¥R A womeH fafmael & WH 9@ (Resin
bed) 1 STEN ST uf &9 G B S €, T 5= AL

g T q O &R faoradl § eAfuferan et
TSt e feran S 2

9.7 TESIS UFATSS (H,O0))
TIESISH TS Teh Hewqul TP B, S qafervl-
IERENR:] ‘EI'QF;_LH?JT SArenfirr afg @@ (Effluents) &
IYIR o &9 T HH I 2

9.7.1 A ot Tafe=r

g fefefaa fafeml gru o=@ s wehar 8-

() ST RS HI AARd Hleh Al A i

STfueR O 1 FH @ W ARG Hih SRgeA

WSS U TR S 8-

BaO,.8H,0(s)+H,SO, (aq) —» BaSO, (s) +
H,0, (aq)+8H,0(1)

(i) =9 YR Td W Ifipd doehe oo &
TorRq-aTaeet STfaRiTehtsl | U< TRIFIEE Hethe o6
SA-3{TEEA W TESISH GRS U fohan Sl 2l

2HSO; (aq) ™3 HO,SO0SO,H (aq)

STA-3TqEET

2HSO, (aq) +2H"(aq)
+H,0,(aq)
19 = fafyr yEmmemen § (D O ) SHH o &M
o arret B
K,S,0;(s)+2D,0(1) —»2KDSO, (aq) + D,0O, (1)
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(i) T1EgISA qUagse w1 efiwmifre Seured
Z—Wﬂlﬁaﬁﬂ (2-alkylanthraquinol) o T
EicsicTuU BRI I
s fereaterte 2,0, + (i
IAR)
T fafy 9 g (~19faer) sEeeE TedES &
fTehe0T et gR1 T foran STt 81 qeaw=iq 9 S W
TOFT MHEH HUFL TEGH RIFERES FHT FIZ0T
(SSHHMITER 30 W) de e foran S €1 eregre
RS & 85 Ufavd T WEW Bg HH TH W
fIem 1 e graeigds HUHt fHar S 2

3ERY i fewshifad (Frozen) #¥eh g TREGSH
WFAEE Y hl ST B

9.7.2 siifaer IMUT

I[E AT § TR TRIEE T WA (31fd
T Jell) ol B SEeh q&d Hifdes o1 Rl 9.4 |
few

TS TIRAIZS et o Hedleh ST o | faspoiig
1 7€ FESE H,0,.H,0 (Fa¢ih 221K) 1 ol 2
TR | YT 30 UfRIq Higdl At BeenT WaEe
foreTa =Rt ST HigdT (Volume strength) * 100 3T’
B 21100 ST’ H,0, s § e 78 & 7 1mL
H, 0, foretar o quf ST o Ry Hieh 19 a9 31
W 100 mL IS gord Bt 81 19K | 98 ¢ 10 37’
o &9 H S ST 2, 37 SHeR! Wigan 3 Wi et 71

IIEIUT 9.5
10 33 H,0, faee &t amed aRerfad w3

&

H,0, % ‘10 TFad faema’ &1 s1ef €
H,0, % 39 foe=a @1 1 foeX 7k a T <@
R 10 feex siferdsT 3m—

291

2H,0, (1) - O, (g) + H,O(1)

2 x 34g STP W 22.4 L at

68 g

SR FHRT o SER W 68 T H,0, |

A M9 Tol q«@ W 22.7 L O, W Bt Ah

a9 Td g9 W 10L faet 0, S| w3 & fog

H, 0, 3E%a% A= Bifi—

68 x10
22.7

3Td: 10 @A H,0, &1 amed = 30.0 g/L 2l
T 3% H,0, faea 2

g =29.9g=30gH,0,

9.7.3 GITHAT

TSI TIRATEE 1 HEH STEHAC™ gl 21 e
rorEell e 31 I § 39! 3mfUeeh WA Rl
o= 9.3 | <witan T 7

................................................................

\95.0 pm \9848 pm
i\ 1475pm ::\111_50 i\ 1458pm 0z

T 9.3 (%) T green 5 H,0, #T =1 Gae s
111.5° &
(@) 2@ Hree % 110 K a9 ® H,0, =t §=r
fgae @101 90.2° 21

9.7.4 THIA IOT

T el GE—SH Teaq H gEgeH WIS
YT qe SATieh R, Al 1l LAl B S TA
stfaferensti 1 av H9 fF ST @ e

ARUT 9.4 IS WIS o ifaes 10T

et ieh /K 272.4 T (59 298 K)/gem 1.44
FAUAIR/K 423.0 TIMA (290K)/Centipoise 1.25
STI-T7e (298K)/mmHg 1.9 WEgdish (298K)/C°/N.m’ 70.7
T (268.5K R 319 )/gem 1.64 fo =eTehaT (298K)/Q " cm’' 5.1x10"°
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(i) 3Tfta Hieam | H,0, SN & &9 H—
2Fe*" (aq)+2H" (aq) +H,0, (aq) —

2Fe®" (aq)+2H,0(1)
PbS(s)+4H,0, (aq) —» PbSO, (s) + 4H,0(1)
(ii) Fitg wed | H,0, A= o &9 4
2MnO; +6H" + 5H,0, — 2Mn?* + 8H,0 + 50,
HOCI + H,0, —» H,0" +Cl +0,
(iii) & "7 § 1,0, SefieNs & 9 H-
2Fe*" + H,0, — 2Fe®* + 20H"
Mn** + H,0, — Mn*" + 20H"
(iv) & e 4 H,0, S o &9 4
I, +H,0, +20H" — 2I" +2H,0+ 0,
2MnoO; + 3H,0, — 2MnO, + 30, +

2H,0 + 20H"

9.7.5 WSRUT
THIY o HR YA ¥ H,0, 3TTEfed & S 8l
2H,0, (1) - 2H,0(1) + O, (g)

HTgetl 1 Tag q &R wT Gau °e (S hi
¥ fafed wdl €) 1 Sufterfd o Hror swis sifufenan
ARG it B1 o1: 3H HE % W Y g hid A1
A e o SFeR | W S €1 g ueh s
o &9 ¥ e S 21 58 ¥e o 01 ¥ @l S
2, Fifeh o BESSH WS % faehiel ATsed
1 IR R I 2

9.7.6 SUAM

H,0, % 965 &9 § IWAN o R 36k SR

I | gfg gl 5 @ 21 389 e syEm e fie

@ B

@) 3 Sfter o gEehT SHAM TE iR qu Sre
& fated & w9 § fear s 21 gfadeh
(Antiseptic) & 9 § I8 INR H ‘TR’
(Perhydrol) =™ G S S %I

(i) THH ST GfeTH WaRE a1 WieTH WhEHS
o i o fean @ €, S 9= wie %
STITSTRT o T ST 2

e fagm

(iif) TR ITANT BESIRIAM, e 3T, TE-3SCIIRI
qen siferl (FathelenfeT) & deeioo o fran
ST 21

(iv) ST H H,0, 1 YA T, NS H1 I,
m,%,ww&%ﬁwqw (Bleaching
Agent) & ®9 | fepan wman 21

(v) 3TSTRd H,0, 1 ST Faierei (3Rd) e
(SETETET— TR0 H, el aeq
Sirenfier afggma (Effluents) ST=R H, HRFAES
o Sl |, aifed ¥a o forw agsiet
et geetee anfe) o feren < 2

9.8 Wl 1, DO

T vt foega &9 | Tifets Ruged o =geiv 0w
% &9 qen fafrma sifuferenet 1 forenfaferi o
AT W HH Il | TEh ICARA Wl o Aga
WWHWWB@TﬁﬁW(ByprOd—
ucts) % ¥4 § Il 81 W STt o Hifeer o7 Grof
9.3 H fXu T ¥ I STt k1 ITE <gARET ok 3T
itk & o g fepan ST 21 Seretonei—

CaC, +2D,0 — C,D, +Ca(OD),
SO, +D,0 — D,S0,
AlL,C, +12D,0 — 3CD, +4AI1(OD),

9.9 STEETSSINA 389 oF ®U H

6 U SIgEEeeH 3ffue Wl H oA Ho il 2l
$ (S TTEerEeSH, Wi, TA ST, k) St e
3fUeeh |1, SEAM TN 3TGH oF S8 9 o Sosil
o ierg GO 9.5 | <Y T B

TH GO 9 W ? % SEEESsH, U o
(HHH FEHE 1) e | T SATHeh s Jo L
T ¢, BTl STEETEeISH o 381 | Ugus Ueid
% 2 T et SIS o TS 2 Wgue e
(STERTEESA o |Iel SEAEee &1 oWfg & w9 o
Sufeerfa & ®RoT) W fadiet § ot "en o e
M4 (Inject) T T SEARISH LA STERITSH
o1 eafuferen 721 €1 urdt, grttes o (9 SR eH
Tl St €) o SeqdH w1 e W =iey) wdifed
TERIESSH o Teh Tafelel i YR THM Fel arel U2
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wwult 9.5 fafus ol g7 987 § o Fel HiA, SN a9r gad §

293

TET W U T S EECIE SEECIE R Taust | wem At

Feit kJ o (T wrewar) | (EE-Ter) B (ga-37eredT )
gfa o 286 285 2220 880 5511

gfa we 143 142 50 53 47

g ferex 12 9968 25590 B 34005

3o W @ 30 T AferR Bl SIEEESSH i 20 K
W 3T H gfad off oA ST Heha ¢ S9eh T med
eft Ikt BT STTaTaRAl Tedt 71 fom-fom enged, S9-
NaNi,, Ti-TiH,, Mg-MgH, 3T % i 1 Fm
TEEIESS i HH AE 1 YSRUT HIH B fhar S
215 HEt < Teehist i STEEEgSH & Thel WaN
H1 Jhfedd qehR] ®I @Sl HE o AU Geated
ERIL

9 Hed et fasheu ‘gregieT sreiemeen’
2| TESeH erefereRe w1 Hol fagid el 1 gd
BIESIST ¥ TH BESSH o &9 § SARTHT o
TSRO B| EEGNH ieforael w1 &I w3 el

AF-FSl 1 Gl foRA-Fel oF ®I H 7 BT
TIESSH o &9 H el €1 TAR <91 H Ugell IR TR,
2005 § RS i@ A SEERgNH WHlfad awAl
o o o B9 H YR TR TR R H =fen ared
& fou 5 yfava e=eresH fafsa NG &1 v
for T 9§ SRR i Wlavadr eiR-oR
STIheIdd W % dele SIu

HTSTehel SIEBTEgIS ohl SUAM 36 Hall # formgd-
I o T feman ST 21 UE eMmen i St € R
3o &9 ¥ e q SEelEesH o e 9
T U IH AT aH B W TR Ul ST SN
et o €9 H 7 G

QRIIT

BEgISH hadl Teh Sl 4 Jod Tl Bcishl TRANY] B| I8 Sl ol GRM X ol o1 W ol
%l%mﬁmﬁw%lmmwﬁmm(lm,w&m(Dme},gsﬁm[ij‘H) 2
= I o orefem eatEa 1 et aun e ¥ TEae & aeeg 36 farme o &

THIU e GROM § gereR T & T )

FaE § TEger Afdage dcd 81 god 3Teell § Ig Jeelt & agHed | &l uEn S, gt Hge
e H gedlt 1 Gag R Afdeged ddl o hH H TEger %1 T Y B

St TP § A9 SR giq Afafshan (Water gas shift reaction) R STE8RESH w1 AEifieh Scared
o ST €1 9% a5 & fagd-oT9ee | Ue-Sced o ®9 | W Bl 21 SEeEgeH H-H Thas
foraeH Toed (435.88kJ mol ') Tl o < WIS o HeA Uehdl ¢ o foq ifusha® 81 59 701 o MR
T SRS 1 SUART WA 2 (Atomic torch) H a1 ST 1 heea®d @9HM ~4000K d% T84

ST ©, S Se9 e a1t Higel i dfeen o fou suged Bkt

el AI9 TR STEEESeH $vd st Toed! & %Rl Al Bidl 81 98 ot qeft deil o @1l Suge
uRfeerfaal & WY e BRgEe o ¢ Wt eEgRel %l i SfvEi—sEtt a1 wEvig (Saline)
TRGITES, HEGAISrh a1 MU TEgRe qu Hifcsh o1 SRAGHISHHd eRgEe o avfiehd fehan T 2
3T TESRE SFM o foT 4R~ TTEgRe SUgs Sifuswt® 2| eNfvas sRgRe (SIEVRTEY B,H,, CH,,
NH,, H,0) &1 s Siad § oTcafys 7 €1 oifes SEgEel & ST SEeRgeH & stfagfes
(Ultrapurification) el SEERSSH-GIE 8 HIEAH (Medium) o &9 ¥ gial 2|
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294 ECIPERERIE]

TEERSISH U TEGSH SoEe, o, STHIFET ReHld, aedfa it onfg gewgul Hfitewi &1 fokem
o= stfufspaett g/ e 81 ugwdta sfaferanet o gg enfere stfese i org | STq=fad i 2
AR -STTEUH W SEERSISH H1 STAN Yehe o o ®4 | Bl 1 oqa: e o SIZeEgeH i ST
TSI $eF % &9 § Hewqul B (gTESIe sreferered )|

ST Af A, SgATEd q S O SUcted ISt /1 T Ue Sifass sfewin @ 7 sifaregel
B 5o 37 W 319 TR AT Fol STAE hl THIT SFereel § gHeh SR WA €, S Siiamee § Heweyul
fiyeh1 AT €1 STt ok 9] shi sifehd GTET o IRUT STcafersh e Wepfd eidl €, food <ot ot & oo
S TS ey | T FH BRSeH 96 o folt SAErE €1 S (%) e FHfd o $UR R I8 S
q STf¥Teh STafe AfTehl § S0 fociaes & 9 o HaeR il € (W) Tk SHFeHl (370 372ra &R)
Teref o ®9 H EeR Hdl € a1 () € HE YhK oh B2 oAl B1 Sl H 3feh oo0n i SAfereh He
o W Wil R Bl Wl ®, S oA Hewd o oy el RN €1 Wiel shi ST qe Tl el
Sfiefrerge 3R Gyoifa e fafaaeht &1 Swai wieh T &1 S 21

ATt WA D O T 31 Tewqut Aifieh €, frgent fFmio @eme St o fogd-s1asred grr fean s
31 2T SR AR Rl ¥ T % w9 F RRAr S 3

TIPS WISHTEE H,0, &1 SEHIE A1 eidl 81 30 STam sieifies foiom, sfmfy,
TeuoT-FE, ST qen wRe] Sfeue SUUR ¥ 95 w9 9 fwar S 2

AETH

9.1  TIEENM o SoiaRIeh O o STHR W e Arvlt | gheht fearfq 1 gfaadd 3gwsu)

92  BEGISH o ST o AW fafEgy qen aasy 6 37 eefie] &1 $EmE Sua
1 B

93  HEr YRl § SRS U qHIUe i Uel femiiveess ®9 § o qrEn S 22

94  ‘ehiel TR W WK SIZEESISH o ScAIG ohdl S@rEl ST Hehdl €72

9.5  forq-eraere fafy gR1 SEeERSSA 983 R W 6y YR o S Gehdl 82 T WhH
o Sgd-3TTeEA i N e 272

06 frefefed Tl F W i

(l) H2 (g) + Mmoo (S) ;)

@ CO(g)+H,(g) —=—
(i) CsHg(g) + 3H,0(g) —55—

(iv) Zn(s)+ NaOH(aq) —2—

9.7  TIEETSISH Wi sAfufmansiierd o el § H-H ¢ ! 3= T2edl o qRomdt st feemem

EalE !
98  TEENSH % (i) Tolde =, (ii) o RS A (iil) Toiee TS A 9 o
F g 32 SN SR qHAET)

9.9  GTE TS THE SAffRAIEN o YR W SRy fh Selagi 7 TSRS & HH-hH
Y arfireter g )
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9.10

9.11

9.12
9.13

9.14
9.15

9.16

9.17
9.18
9.19

9.20

9.21
9.22
9.23

9.24
9.25
9.26
9.27

9.28
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T AT SR B © 6 (C H,, ) FEH SRS G0 o7 A1 &R F1 ifq wrd
FH? T IW FI G I8TY

SRGHIFHITHA BEgEE (Non stochiometric hydride) ¥ 19 1 Tued €2 1
MY & UTge © UW AfTehT skl M9 I €2 A9 I h] AFETd BT
BESISH HeRUl o oy Ui BEgEs vy TR SUari 27 SHemey)

T 3R afeeT | WATIGT BEgST Ael A BEgeH <€ fhd WhR 1 Hidl
22 THEEy

NH,, H,O @2 HF % ¥ fohTe1 2regiom ot 1 GRAT Ioaad sTufer @ iR o2
AV TTEEEE St o |1l Fae ST ek ST oo A 21 M 38 H CO,, (S
s guifea SAfemE ) 1 ST B9 Y Wehd &7 FHEAE)
frfafeaa # srafem Hifse—

(i) CaH,, BeH, @l TiH, %! S7h! aadl g8 fagdereisal o ohH Hl

(i) LiH, NaH @21 CsH 3T 701 & dgd g 4 Hl

(iii) H-H, D-D @1 F-F ! 37k a¥-foaisq et & =@gd ¢ %A A

(ivy NaH, MgH, @& H,O ! 9gd g 9= 0 o %A H|

H,O el H,0, &1 "= 1 g sy

STl o Tod: WO § 39 91 GHE €7 SHh 9 TE §7

F, o W1 5t ot aafferan o stiafientor qen otoerd o 9ef W faEr Fif T aany
for 1 ot wheisr siferdiepa/ea=taa gt 2

frferfam sifafmna o F-

@  PbS(s)+ H,0,(aq) —

(i) MnO, (aq) + H,0, (aq) -
(iii) CaO(s)+ H,0(g) —
(iv)  AlCI, (g) + H,O(1) —

(v)  Ca,N,(s) + H,0(1) —

ST i (F) STA-2TT5H, (@) A0=ad=d (Redox) e (1) Srerdie eAfaferanett
o offepa i)

T % FHUNO &Y 1 G 1 Seei@ FHifeu)|

STl 1 ST U T A1 o 1 HRU &2 Ui Hifey

Hyolfta e fafmaes fafy g #eR Sia & gea o fagia wa fafy &1 fae=m
EalE !

A oF IVIYH TE 1 A aTel THEfeh g fafan)

TSI WHZS o IR Td U= &9 & faferaneti grr Twemsy)
foraffsia Stet @ s etfuferan 82 7€ @ 9 foran < ek 872

1 forafafera = e1ga St Tg-waisHl § SuArh 22 aft €Y, @t 58 SuEnht Sy o
S Hehdl €7

StaHee Td Sa Ul § el 1 SURIdl ] FHSE)
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9.29 e 1 I @ Ul 38 faetEe o w9 H U a1 €2 98 R YR o Aifieh-
(i) S Fohel € 3R (ii) STol-STTHT FT Hehal 772

930 H,0 T D,0 % T I S0 T N T WA B fF D,0 F STAM TI-FASHI
®Y H A S el 87

931 ‘Sid-31ase’ (Hydrolysis) @@ ‘Sieisq’ (Hydration) Tal H =41 3faX 272

90.32 wavig eEeRe o YR wefen Afiehi @ 1fq geH Sl H1 W1 R g Gehd &7

933 TTE] SHHIH 15, 19, 23 AT 44 Tt dcd AR SRS oH o AAfohan o3 2RgREE a9
&, il ITh! Yehfa @ MY AT S HU? WA o Yfd ok HAER 1 qorl it

934 & Uit (1) FARES T NeRmm ikies i Sfer-3fe (i) e S, (i)
3TATT STt U (i) & et ¥ 1fqeha e S, dt g fha-fore fafim samsf
T TR HU1? ST AATIH &, T8l QA GHih o)

935 H,0, fatsH wRe# % w9 § ¥ Heer ww @7 fafeu)

936 Treifafiaa vaf 9 19 = THed €2
(i) BTEgom steferaeen, (i) eEgiSHIw, (iii) fa<, (iv) W R 79 gfa
arfuferan qen (v) oM g
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