[ECERS

HYDROGEN

ELE

T Uheh oh 37T o oI5 39—

wﬁﬁwﬁﬁm@maﬁﬁ:&uﬁaﬁ
m@ﬁm&a@amm@rﬁ‘oﬁwm
M ki faferi 1 qen 3o auEenhi
T I HT Gohl;

TRERgNH e &R fafys aal 9
YK B AT, ATfuash den
TR ARl =l ST €,
T4 WA TRl

TGk TUT ki U oh SR W ITART
1T qUT T qheiohl oh SR Wl
TUH HT Fh;

SAERE Sl ki T[orerdl TR TR
farfem forer qerelf @ sl et ©, 97
TH Th | WY € HN AR 75 A
H ST Y Tk qT ST o GEHLU
1 A Tohl;

I STl 3R 39k Hew o Gau |
I AT BT T

BRSNS WIFAES & A= 9ud
ot qel 3W SH Wl fateE @R
TGk O o SMYR T ITART Tl
o SIS qT YATAR0T i =l hi
TS Tohl;

$Q1°h’_l"| :{'—‘T 5(’1'*:‘.["1 ‘4|U{Lo§\ $Q1°h’_l"|—
Y3, SRS, TESeH STefeqaeel
TAME I ! THS Tohvl qqT TR
SR T UL

STl 1 HTE o YR T 3G i
oI AT T[0T T UM HT Tk

Taheh 9

EIESISH NS H Afoeger awd &1 Yot ol Gag U Hfaagerar o d
¥ gz dat @ w g gg i § Fel % 9gE gid & w7

gfeTier giar &1

Hehtd o HEE WA dodl § BIESIST i AT G e 2| 6ok
T H Wk WA q91 Tk Solgeid Bl 1 e SRS o
e fEwATF H, o1 & &9 § 7, 9 emergT (H,) #ed
g1 P AW T8 WA ¢ Toh BESSH 3 dcll i qor § i
lfieh ST &7 BIESISH ol STANT Soli-Gid oF &Y H which A 4eh
TR qh WEdiHn Sl i gid Hi S Wehdl €1 3@ Theh W &9
BT o STEifiTeh Hew o o) § eaF Y Foptl|

9.1 3TTad WRUMN W BIEEIST <kl T

TIESISH 3TMed HRUN <1 Y| el 8, Jefd 37ad Groll o et
o1 Sford T foe=m w1 fawe @1 81 S 319 S ©, Sed ot
T qc SR foarg & ST¥N W Saiked ®d B
BT o TeleRieh [oE 1s! 81 T % SHehT ey
TR famre &R 4Tt (ns) o @M il €, S 3fEd SRl
?HW@?@W&H%,WWWW@%(nﬁnﬁ
s forame o |1 afrerd ARolt & Eered ol 9 Hafud ©) St
T I T fo=ame & UF TR F9 81 39 R TESeE &R
et W HH Sl €, S Ueh SeleRi Aot UhEHI P o
1 WY U8 S H AT Tk e T80 H TR SR
TN 818X eTgetl o THH eIZEISH, SATEE, 3iES Ud HohiEe
I €, FEfa g aRkfeefaE § saet en argett o faudd 5=
AP el B § e e sAfieter Tt swtar g1 e |
AP STl o UG W EEGISH el o SAfereh Il <idr €1 Li
%1 AH 520 kJ mol, F&! 1680 kJ mol™ W& H =l 1312 kJ mol™ |
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Ig Tl o GHM fgaeamoreta @10 qen fafim aet 9@
TIH TR BIESIEE TG g o TEGASH ATk ST
21 Topamsiietdr o SMHR W =€ BelisHl i qerl § &4
i 2|

T WA qF R gl T gaieH | GHEd
T % dENE I SR o gufar 21 s
TR 99 IE € Tor 39 evad wnel | el wan Wi
EESISH § Soige w1 IR T T (HY) 3 €,
TG 3MHR ~ 1.5 10°pm €, S HH= AT
T 3T 3HR 50 § 200 pm Hi o | 9gd &H
2 IRomHd: H* T raee § e e € ue g
AT A1 STUE § T el 81 31 36k Mg
SRR % HNU1 TH e GRUT H STen @ T
(Theh-3) 1

9.2 SIEEREISH (H,)

9.2.1 i

SERESSH s|lle § Afdeaged ad (Jae o 9o
S| 1 70 Fia9@) € a1 98 SRagHed 61 gqE
el €1 o8 UEi-geedfd (Jupiter) 9 WM (Saturn)
o eAfrepisr: BESSM el €, Tl 3aHT geeh!
Yhfd o HRUT Ig Yedl o agHSd H HH HE
(SHMIGER. oS 0.15 Wiaed) & 9 <t 2l
Yo Tae § BIEge a -9l 91 HeMrR |
15.4 fersra T 1 fmfor e €1 S ereeen ool
o AfIRE I8 TIKY a1 Sig-Hdehi, wERRESS, e,
TIEEE, TESEhTE 3R g 3= AMiTeh] § I ST 2|

9.2.2 TISZINA o TUEATHH

TGS o wEeenfie Wfeaw (1H), SFEREm
(cH = D) e eEfemm (GH = T) ¥ §) 1 o
A M Tohd ® TR A et THh-gm ¥ Y
e gt €2 3 Al geeenter @ =g S gen o
YR R Toh-gR 9= B 1 9 gigeee (dfeam)
¥ iE =2 el 21 SeitEm (e i wreger’ o
T WA €) | Th qe efeam o e | < =2
eI B T 1934 T TH ST oReh es H. R
e fafEl g0 2 WA FEME AR SEESH %
TN ST IFRIU i T Alee] JEhR W g3T ol

WA fagm

TIEGoH 1 YW et Hifeam €1 sy
iifeher BTESSHE H 0.0156 Uferd d g@Id: HD &
wq o fafed 81 ZEfeam 1 "igar e 10" wieaw
A | Uk TEfeTn o WA i | T HHEIR]
o ¥ whed grEfeam e |l (t,, = 12.33 o)
@ q1 =g Tl oel B RO Rl SR Ll B

ifeh qEeIThT o SoleRite fo=re @HH R,
THIY 3ok qEMETTH O St ST 6E €1 TRt
Haa ARl i M0 &I T4 9 oA fafyd sy
oo el & wRo fu gt ® (ARef 9.1)
aefy wlifaes o0 o 3 et WA AR § 3@ ok
FHR Fg=ar <9 2
9.3 TTgEEgIS s i Tafaar

(¥1,)

I3l T YT TTESES! ¥ SRREENH aH & 3T

faferi €

9:3:1 TIEBESINT a9 il WARTIMEAT
fafa—

(i) WP I8 AR e #1 a7 sEgreie

e | AfAfehan ik AT STt &

Zn(s) + 2H'(aq) » Zn*'(aq) + H,(g)

(ii) o8 T w1g &1 Seffa &’ o Wy sAfafrn
Fiop o o S B
Zn(s) + 2NaOH(aq) — Na,ZnO,(aq) + H,(g)

Hifgzm fSmehe
9.3.2 STZBIESINA ohl ATUTER IS
TGk foTU U TR YohHl i TH@m = &S
W g

() TAfETH Tolaie &1 SYAN L STAE S oh

foeq-oToeed & STEengeT W H S €
2H,0(1) T 59H,(g) O,(g)

() 31 IS eES™H (> 99.95%) Fchet Seieiel o
o W T AR eRgieEe o Soi faerH
i T TEe § foEq-sTaeed HUHt W Hi
EicId
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(iii) oA oo o fag@-oTaeed g FARA ae
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ot o Sufked weA AeaaREe & 3R HiEe

Tifeom BRSRE o 3iEfien FEl § ererEeH
SY-S@IE (by-product) o &9 § W il €|
faeq-sTered o 9 aeft sifufwmand -

T W : 2 Cl'(aq) - CL(g) + 2¢

Fele W : 2H,0 () 2 — H,(g) + 20H (aq)
el 4AhAT : 2Na” (aq) + 2 CI (aq) + 2H,0()

- Cl(g) + H,(g) + 2Na" (aq) + 20H €I

(iv) TTZSIhTeA 3TEl Shish i =4 dld T T SRSb
ot Ul | w9 § Afufshan = W SERRSSH
I el B
1270K

C,H,,,, +nH,0 ——=—nCO +(2n + 1)H,
BB LIEIEY -
CH, g HOg 1270K  ~( g 3H, g

Ni

CO & H, % fasmt =i areX ¥ ad €1 CO T
H, &1 7 fagor AemTa 9o o1 ¢ gEerheAl &
GATOT H h @l €1 ofd: TH CEywu ' oA
Bl (Syngas) ft Ed ¢ The 9919 afgadd
(Sewage waste), 3T@ER, The! 1 JUGI, TAHS! i
PloH e @ 9 &1 Sl {1 Had 9 oS
IR H Hi GfkA I ‘e’ (Coal-
gasification) ®gd &
C(s)+H,0(g)—2*—>CO(g)+H,(g)

AR i IUTefd | 99 9 fohan A W SRR

<l I eIl ST Hehdl %—

CO(g)+H,0(8) 5 CO, (g) + H, (g)

TE A9 SR T gfa-sifafsran’ (Water gas
shift reaction) &l %I gq = | ~77 ufaed
STEETESISH &1 @i Scued 9l WA (Petro-
chemicals), 18 gfaemd EIﬁFT, 4 gfaera et faea=t
o Torgq- 3T o | e Seare 37 Hidi o el 71

9.4 TISETSSISA <ok TUT
9.4.1 siifaes IUT

TEERSISH U VR, TEH ol WReH <gvid
9 et 1 ¥€ 9 W TR q¢1 9 H ST
21 39k a1 SPAMET & 7= fifdsk o1 "ROft 9.1
# feu MU 2

9,4.2 "THTATTH TUT

grgarzers e (fhret i 319)) w1 qEETH SRR
FHIHI B ah S T Coedt g fuifa fman
Sl 81 H-H ¥ fadisH woedt fodt a0 o o
WA o kel s o foiu sifirshad €1 39 92 9
3 =R R fehTerd €2 7€ 39 e o SR § TR

AR 9.1 ETSSIS o WUEATehl & UTHITUGeR Qe wifdes o

o TTEGIS (H) <Tgeifam (D) grsteam (T)
rifers sgarEd (%) 99.985 0.0156 107
rifarsh TTHT]- 9/ g mol ™! 1.008 2.014 3.016
etk /K 13.96 18.73 20.62
FaIh /K 20.39 23.67 25.00
@ /g L 0.09 0.18 0.27
Her Toedt/kJ mol™! 0.117 0.197 -
Ao Tedt/kJ mol! 0.904 1.226 -
Sy forier Tt

(kJ mol!) 298.2 K W 435.88 443.35 -
FHIATTHH g4/ pm 74.14 74.14 -
FT Tt /kJ mol™! 1312 - -
TARIA-TE0 Tt /kJ mol! -73 - -
Heddrsr 5591/pm 37 - -
smafTes =41 (H) /pm 208 - -
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SERIESS 1 $8eh TATI[STl # faaisH shad 2000
K o S @9 0.081 e € 8 2, it 5000 K
W SgeHT 95.5 WA qeh TgH Wl 81 $ed H-H &Y
T oF RO HE AU W SEEESSH STUThd
e 21 ora: fogq omeh =1 W fafewon g
RIS BTESIS Sl SceA fohan STl 2 <feh ST
Teh Herh 1s' Selaeiien fo=ard & @i e1qul §, o:
& AT HH ool oh HY HAN HLT 2| SILETLEISH
srfaferanetl §— (i) U ot o1 IR & H
2 21 (ii) T SR T80 ik 0 SAEH oA 2
(iii) Sl ohT T hich Tehel TeHaSTeh & el 2|
TSN 1 WA fr=fafaa stfaferanet gr
T Rl S -
TS o | rTafeRan ; SEeRgeH g o
o AR Hioh BESIST TolEs °d 8—
H,(g)+X,(g) > 2HX(g) (X=F,Cl Br.])
TN 1 tfuferar SR # off 81 TRt 81 oA
o WY IAF FI AERIHA Tt 2
STEITaRAS o Trer ITfuferan : oe SEaiieadsT &
iy Afaferan sieh STl S ©1 g8 AR geret
SoHTEY (Exothermic) %—

2H,(g + O, (g

IR LT AT

s 2H,0(l);
AH® = -285.9 kJ mol '

TIEATESISH oF | TTRaT : SrETgeioH o a1y
srfaferen ek St Al 8-

3H, (g) + N, (g) —"5>—2NH, (g);

AH® =-92.6 kJ mol™’
STHITTET i =AER A0 | 39 fafyr 9 gk 9ohd g
TR ST R

argell & W foRar : TmEReSH S AW W
#% ugell & U A Ik W TESES I
2 (3T 9.5)1

H,(g) +2M(g) — 2MH(s); S& M &g =g 2|
&g 3TAT qAT &7 TSEE o |y STFHfewan ¢

WA fagm

TR A1l oh W1 TAfeRam @ SaAHT 1

Sufeerfy o SEeReSH SR Alfen o Afafna

FXh HE Tl EfTE SRS Scas St

HESSUCS

(i) oedfd ol 1 Fiohel Saer w1 suferfd o
BTSSR0 O W @ J@ (AR e
et =) ure B 2

(ii) STfTEI 1 BESIHITTAHT FH R Ufesess
T B €, S S Uewleld W STo=rId @l
ST 8-

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

ST 9.1

Trfefad o Srersgier i sifufehar 1 feouit
HifSTT-

()FAE (i) FifeTm (iii)HR (1) HFEe

&

(i) STEERESNH FARA & FaRES (Cl) A
o ruefd il © qe WE AR g SR
B BIZSIoM 2T9H (H') BESaanEe o &9 4§
T 81 H Td Cl o 94 T seigeid 8
T B Toh TEHANh 319 Sl <l

(il) SRR Tifead & gRI TUAId gt
Hfean TEgES ol €1 U Soie |ifead 9
TEENM W TAMIART gt A% Na* H &1
fomtor e 21

(iii) STEERENH HIR (I1) AFIES Hl HIR
1 I AR e | Tq=fd Y <l €
AR @WE A, S T HegdSEh A9 7,
affereteha &1 et 21

TERIZSN S ©Tg Al 1 Seiid faer=m aen 3ok
U1q (3T ¥ & foraniiar) sifedrse 9 stfaferan
FHToh A eTgat W SroEt T S B

H, (g)+Pd* (aq) > Pd(s)+2H" (aq)

yH, (g) +M,O, (s) - xM(s) + yH,0(1)

9.4.3 TIZEISEINA o STTWINT

o TREREESSH & Thd Jeg TIIAN THI o
G | B €, S AR S qen e
Ak IR § HH M B




HESIEES

o TEERSNH 1 IYAN SgSATqW aFedfd el
(S8— Frar, fadten enfg) o amefa o o
ScareA | gl 2

o TEERYNH H TN 3HF FHEH THEA,
q&Td: WA o Scared | eldl g

COg 2H, g — = 5 CH,0H 1

o TIRESSH H STAN Hifcd BESES o A0
o B 21 (WIE-9.5)

o TEEESH %I SYAM AR ST wWEA (S8
TEEISH FANEE) o o # g B

o UIHH YohHl H TEEESNH 1 STAM IR ©1g
affeRTEEl 1 g W TTErad e | gl €l

o WIS TESSH ql SFH-BEGSH 2 i
IHAM A qUl afesT § el €1 WHIvesh
BESSH W] (S fog omeh i Hewar |
SREIZESH o fodlsH 9 o°d ®) 1 g
afceT &I S aTel ¥1gstl &1 §a8 W AT
4000 K T o9 U1 HT @

o TEEESSH I SUAN ARy TTHUE H Johe
% o &9 | fepan S 2

o TTEEISSH o1 TN 39 el H fagd 3cred o
forq fepan sfran 81 WoRnTa StereH $ue SR faga
T 1 G | TTEEIEISH &1 TN S6H o €4
H % U eFe oY Bid B1 I8 T YSu g
2 3R U qen e SUH Wi qor H TS
TeAUE W e Sl g il B

9.5 TISEISS

STEeTEeIeH fAivea giftefaal § Sepe 76l o aferen

A Hef el o W1 HAN ek TgSATh At e

g, 5= ET5g19S wed 21 3R E Tt a1 wditeh 2,

ql B1EgES Il EH, (STEOREEI- MgH,) ANE _H |

(SIEEET- B,H,) 5N YR fehan S wehat 21
BEgEel & b fafus gt o avffepa fmen

T B

(i) T a1 Ui A1 TIU-THH TESRES (Saline
Hydride)

(i) He&assh I 3Tfuash BEerEe (Molecular
Hydride)
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(iii) uifaer I SREATHRHAT BESRES  (Non-

stoichometric Hydride)

9.5.1 AMH(eh IT AU BISZES

s STk oF AU Teel, ST 3= foE[q o9 Yepfd o
T T, TEEESSE o WY EHHiEwhdE A
I &1 FE goreh Hfaes g1EeEe (S LiH, BeH,
qe MgH,) ® efe Hewdsh O 9E S gl
aEd: LiH, BeH, d¢1 MgH, W WeqdS| S8l
(Polymeric) T Bl %I AES HESEES] 39
e ¥ forelta, STarsaeiial qen 3 ofawen H
=T B B, Aoy eR-wrgetll o T eRgEe
T 1 =o€ SIR fogq-eTase §R SReREeH
THIE W Yo Bl ©, Sl BEgES H- 1A o eific
1 qfte &L 2l

O e — T 51, (g) + 2¢

AU BESRE WA o WY foEREE ®9 9
Fifafsran hteh SZEReSH 9 °d 8—

NaH(s)+H,0(aq) » NaOH(aq)+H, (g)

fafersm BrEggs WHRY 9 W O, T Cl, &
Yy AfRARiT B SFd: THHT SUAN T S
TESEE o H a1 Sl 1 SSeturesy—
8LiH + AL,Cl; — 2LiAlH, + 6LiCl
2LiH + B,H, — 2LiBH,

9.5.2 WEEAISTeh AT AT(Uaeh BISSES

TR ARSI p-sciich oh deall o T Y

Ty oMfaeh Aifieh &Il €1 3Heh e gurtad

ST CH,, NH,, H,0 @2 HF | gfaen & fo

TeTget o BTEgeH ARl i off BEgES WE T B

HEEASTh e o RO 4 aroasie A €
3MfUeh BEgRe 1 GA: MRl 39eh o5d

Y& (Lewis structure) 4 emufien Wﬁ EQl

e qen el 1 Hen W R T e

(i) gﬁaaj‘—r I (Electron-defecient)

(ii) 3@32:7‘[ ‘Tﬁ'@ (Electron-precise)

(iii ) TSR WYg (Electron-rich)
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T A TGRS, S A9 U qdl Jedl €,
TR gH-GTe forad o fore e selaeq &
e AT Bl 81 SHHT I T (B,H,)
Bl o%qq: omad GRoft & 139 o & Wt
Toiae =7 AfTE S §| S Tk FERR |
TUeT TEd 22 A o9 o &1 wifd & wd 1 A
SRR B 2

o IRYS BTEgRe | WO ofgd- S
o TeTU STrergareh Teledia 1 ST Bidl &1 3Trerd |t
o 149 a1 o Gt q 3@ UHR ok Al (SH-
CH,) S ¥, Sl Sqvherhia SATATG & Bid 2
TSR W o ®Y § SUTEYd € B e WRof ok
159 ® 179 o q o e 3@ YR o Al S
g (NH, ¥ TH®! W, H,0 | 91 HF ¥
Ui IH B §) | S S SRR W N e T
#7 3 59 &N o &9 H SRR H &1 A e
B 1 Soo g R uTceha ael T, S AR,
SRS TN HAT o BEgEe W Thich! Seiaeld
I T o HROT T[S H RGN S T ¢, fores
HROT LA § GO el B

30T 9.2

1 3T TE UeT HLd € fh N,O do1 F &
TSIl o FAYHIF 3ok ol oh G A3 oh
TEgEel 9 7 B 27 %R0 «dEy

Kyl

NH,, H,O T® HF o a7ifvaeh 9 & 3R W
Tk FAYIF G TSl o SRERES! ¥ T g
Mfeq, WG N,O,F i I=a fagemomd o &R
TIESES! U BESISH ¥ S o1 &THdT Seorad
71 3T: NH,, H,0 1 HF o Fa¢MTe 3k o
o TeE ¥ $=9 ¥ T

9.5.3 Ulfcaer IT INTHIRIUTIHATS
(T STATRIIN ) TTESIES

3 AR d-scileh AT fciieh o dedl W ad @,

BTeliTeh Tred, 3Ted qe e o 1 YTy 39 YR &

TIESIEE &l ol €, ©S ol | eherel hiTHaH & CrH

TESES SN B T TR o TIEQES HoAT Tq

WA fagm

1 T I €, Fohq ST cTehdl Sk ¢ 1 TG
Frdem T € BRGISH H A oh HROT A9
TESES o ToUH 3 U SRHEHRONHAT B 2
SRR LaH, o, YoH, . TiH, ;| o, ZrH, ;| /.,
VHO.SG’ NiH0.6-0.7’ PdHO.G-O.S S:Hﬁl @ g-lgg’:lgg’j ﬁ
feord we 1 fram oy T&Y B 2

e H T G S o R 3 eseEel
HTg-STeish § gEgier faushren frafd meu w2,
e g far foreht ufted= o1 faerfa saaw et 21
Theld: % | ST BIEerRe’ Fel T, Juft a o
AT ¥ I8 W 3N fF Ni, Pd, Ce Td Ac &
TIESRE i BIGHL TH I o T TRYES 3TI SIeh
oTg T ol | fire Sorh Tad &1 GehHor engetl W
BIESIS oF STALNYYT Sk T[0T Thi ST STTFIA STl
TEgoHeR sfaferas gR e Aifeh I H
95 T U Jgo el €1 B9 ¢qe (- Pd T Pt)
TIZSISH o 83 TG il GHEITST Y Fehell 1 37
T 9SRUI-AEAY % ®U W YgH fRAl Sl R
ETESIeM WeRUT T Fui-Gid & &9 H 39 07 ok
TR T Y e B

SEEIUT 9.3

1 HITRRE 9T SoaRie [aad 3s5°3p° 6
YR W PH, SHTT?

'

Tl HIERRY +3 T +5 STl STaeen Sl
%, i I PH, =&l sl €1 F5 o1 qedli o
AR SEETEGSH o S=9 A, T A_H HH P
H Taed SR SR YRR T qe
e pH, o fated 1 gHeA TEl w|

9.6 ST

Tl Hsfal 1 Tk geg 9N Sl g i {1 "ee
IR A T 65 Wawd TS e drel § o 95
yfasTd St Bl 21 Sial b1 sfifad s % fou s/ &

Hewaqul difies 21 78 U erfmeEyl faemas 2?1
Yool 1 Hae T Wel o1 Traiol U wuH e 21 ferwa

S 1 Sehferd Sel-SMgfd WRof 9.2 W & T -
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AR 9.2 fava w TeRfad SA-STgfd
o Hyut % ar
HMHITX (Oceans) 97.33

Wl 3 (Saline lakes)
el 37d:¥elld ¥95 (Inland sea) | 0.008

%ﬁ?’i{ EEd (Polar ice) a1 Teamt

(Glaciers) 2.04
g9 Sa (Ground water) 0.61
¥l (Lakes) 0.009
H’Q’T—m (Soil moisture) 0.005
W ST (Atomospheric

water vapour) 0.001
qf<El (River) 0.0001

9.6.1 W1 o ifaek TOT

TE Tk TR 71 WREE 79 71 S (H,0) 7o
V& (D,0) & wHifess o WRei 9.3 H fw w E

HEMd een (59 a1 319 STeeN) | Sid o
STMIT 7O &1 RO ST o VA o g fagga
TESISH U w1 Bl 21 s o % 3 ddl ok
BEYES H,S o1 H,Se &1 ol H Sl 1 I=d
fewien, S=a FAh, I=d A0 S, I HAdA
ST 1 HROT BESISH-¥ 61 BT €1 3T Sail i
o § 5 w1 fafire e, arde SreeRdt, Jo-ad,
faya et qon wiaedis o O S g €1 5= o
% HRU SHared § S Ht Hewqul it 2
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S i o9 TSI ST qAT 3o S SHIETRAT &1
Sitel oF YRR TN Serarg oh |HT a9 i ST W@
o fau SRt 21 sefadl wE Wi o Suraed
(Metabolism) q 3T013ﬁ o AT R o 51 T
I foeias 1 & Ll {1 S g e %
1l BIESSH oY S §, T wedEisTn i S —
Gehieliel o FEREee A S § foed g 2

9.6.2 ST el GTEFT
-k W Sl ek sifehd S70] €| A HI0T qell
O-H &Y U o A1 SH¥l: 104.5° T 95.7 pm
g, & fom 9.1 (%) o wei¥a fepan T B ercafies
yfad a1o) fot 9.1 (@)  qen fa1 9.1 () H S«
o 3] § enfieel sifdeanas qwifan T B

208 —

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

H
()
St T 31T
ferg 9.1 (%) 57 &1 qoha G=1 (@) ST 377 fGyd & &9
T 3 (1) ST & 9] ° sqfdeer sifasare

WRUit 9.3 H,0 TS D,0 & wifdaek 0T

T H,0 D,0
3fUaeh FA9H/g mol | 18.0151 20.0276
el Ih /K 273.0 276.8
FIh /K 373.0 374.4
fo=m E‘-—ﬁ?ﬁ (Enthalpy of formation)/(kJ mol_l) -285.9 -294.6
CIEE] Q’*ﬁ?‘ﬁ (Enthalpy of vapourisation)/(373K)/(kJ mol_l) 40.66 41.61
LS IGRE| Q”j?‘ﬁ (Enthalpy of fusion) (kJ mol_l) 6.01 -
I=9 FAE HT /K 276.98 284.2
T (298K)/g cm” 1.0000 1.1059
AT (Centipoise) 0.8903 1.107
Tegdi® /C°/N.m” 78.39 78.06
forga-=metehdl (293K/ohm™ cm™) 5.710° -
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S 1 foheelta greg ot 2?1 agHedE T
R I 1 forEecliehiol Tehivi eefa o &9 § g
21 W = A9 R SR G T AT ok w9 §
Bl 81 9% 1 T 5ot @ A BIdl €1 Herd: 96
TH S H Ol @l ¢ Skl o ghel | I i
e W T a% i Gde SHOANEA (Thermal
insulation) Y& &t % forag sefra e ﬂTﬁ‘d—d
Twdl 81 98 927 Rfeafasnt (Eological) 3fte @ 21fd

Hewayquf 2
9.6.3 I HI FIEFT

T Tk Afqeratera fafan ergem smEfud S
(Highly ordered three dimensional hydrogen
bonded structure) % 59 fa=1 9.2 o <9t wn %I

X-ferzont g wdieror @ e wen € foh 9 foea
T SRS TXHY] TR 3T TRgIe TRATST | 276
pm T R Igehashia 9 9§ R @ 2

BEEISM oTeY 9% H 985 S5go T TR &l
Gelt T S €1 A 5% SUge SR % o T
ST i SFAHIT § YU T Hehdl &

...... t/’ L\ »‘l” 7 \‘l’
Pt ¥
---- R

AN gl

9.6.4 A oF THIATTHR IOT

S o qRel o Wiy erfufeRn T ?1 %
e siffmad Frefafan #-

(1) SwauHl yepfa : 9ia o7 A AR-RAl w6l
¥ FEER &A1 g1 o: TE SWEAUH Bl qRS
RO o HIH H el NH, o |1 37T o &9 H
T H,S % T &R % F9 H hrd HIr §-

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

H,0(1)+H,S(aq)J] H,0"(aq)+HS (aq)
S o T GIERTERA (Wd: AEEE) i fefatad

®q | yefdi fan S wehdl 2—

H,O(1) + H,O(1) U H,0"(aq)+ OH (aq)
-1 -2 T2 -1
(7% (&) (FgH st/a)  (EYTH &)

(2) 5T hi TUTT=EA TFAfeRar @ 3= foreq o
HIqsTl G ST ST 9§ EEeEgeH | oIudatad &l
ST &

2H,0(1) + 2Na(s) - 2NaOH (aq) + H, (g)

3q: g% AR TEESH o Y@ W oh ®9 H
I B
TERTYT WSO ki Wfshal H St O, § SAferfishd il 2|
6CO,(g) + 12H,0(l) — C.H .0, (aq) + 6H,0()
+60,(g)
TG R H,0 T SIS § SRR g o
2F, (g) +2H,0(aq) —» 4H' (aq) + 4F (aq)
+0,(g)
(3) SieT-aTuge TAfehar : il 1 Wegdish 3o
B o THIOT SEH Yool STeer 07 9 Sl B e 3T
e TR 1 SieH | Fed 81 horeed §9 e
A e 2R 1 Sel-3TEe B Sl g—
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) gEge-favem : wofia faoem @ sms o@m
AT el oF ®q | ferteeiiga fhT S Hehd B
Sl 1 EOE fafiE YR 9 B e
() STHEHATS SId
(3TETREET [Cr(H,0), | 3C1)
(ii) SRR A
(STEEEET BaCl,.2H,0 )
(il) BTESSM 3T S
(3TETEEY CuS0,.5H,0 H

[cu(H,0),] s0* H,0)



HESIEES

3ETEAUT 9.4
CuSO,, 5H,0 H fodd Sie-37] BEgiSH e
gN Hfora €2

&l

Sheel STl 1 Teh 370, Sl oS HitSh oh STel
(TEHAST &) T, BEeeH §Y N W €|
Sl o 9 HR ST0] SUHEEASd B

9.6.5 TeR T Hg WA

e : TS T Sl RIS Y el 21 (gHed
&% faeraeiiel T el 8 Hendt ) | 59 Sl gealt i
Hde T a8l &, 79 SHH! SAfkdcd S99 foele o &9
T Eil B1 F€ e avl o Hiet oidl §1 Sl | Sqred
foreraeiiel ehfeqaw qen S oeor, (S eEgeH
FEHE, FAEES qo1 Fehe oh ®9 § ®d 2) IHH!
Al o RO Bl | HAX STl T o T G
Y 7 Tl 21 7| faerashial Shfeaas qen iy
0T § HoRd Sl 1 ‘Hg S’ (Soft water) FEd Bl
g Sl HigA o WY SEET ¥ @ 2

FOR S WA o WY FAR/AEET 2 B
T, fo wifesm ©ieRe (C, H, COONa) Bl €,

FIX T o W AMAHA FWeh Ca/Mg LIS
®q § fgaftd 8 Sl e

2C,,H,;,COONa(aq)+M?* (aq) -
(C,;H;5CO0), M | +2Na* (aq): M Ca /Mg

3q: HIR A el oh foIq SUge el €1 78
qI9 Y3 (Steam boiler) & fou ot sifwr ¢,
Fiifer qUE o &9 W A el 1 W 2, el 9
Fafos &1 T9d § T 31 ST ©| ST I woRdl q
THN T B -

(i) ST wHeral

(ii) TR FHIRAT

9.6.6 ITATT HSIAT

FEUR SN S § ohfowdd qe HEIREH o
TIESISH HEHE 1 IUfefd o HROT Bl 81 STt

IR A Frefarea fafeml g X 1 St 8
(i) ST : I 1 YR H Mg(HCO,), T
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Ca (HCO,), o foemefiel @@ swaw: sAfaeaeiia
Mg(OH), T2 CaCO, ¥ Ufafia & < &1 MgCO,
%1 get ¥ Mg(OH,) 1 feiaal-Turse $=d i €,
3T: Mg(HO), a8fud &1 < 81 39 /a8
TR e Y foran S 81 e s € g5 5t 21

Mg (HCO, ), — ™ F T, Mg(OH), ¥ + 2CO,

Ca(HCO,), — TR _, a0,  +H,0 + CO,

(ii) oer faf¥r (Clark's method) : 39 fafy o
o I H1 URepford AT H HER S H fHen e
ST B Held: hieHaH Hiare ael HHREH gEgaEe
FFETY B STl 813U BT e Y forn S 2

Ca(HCO,), + Ca(OH), — 2CaCO, { +2H,0

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

9.6.7 EIAT hH3ITaT

TH YN 1 HIA S § faergsiiel shfeqad aen
I o FlNge qel Hohe o &9 H ol & o
TN Bt &1 T (T HSRaT) SareH | L ES i
S FHA B

=0 frefafed fafial g7 ) fran st g 2-
(i) oreq At (Hifgaq HEiHe ) & SUeR ¥ ¢
e Tiel ek Sidl 1 faeraeliel shfcaay ud T
FANES qU Gohe o WY fohan wieh faarasia

FHTae T 2

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

MSO, + Na,CO, — MCO, | +Na,SO,

(ii ) orerTe fafar—wifesm SaamerRiede [Sodium
hexametaphosphate, Na_P.O. ] I ARE €9 H

67 6 18

‘ShefTiA’ HEd B S8 T€ Hol Sl H THeA S €,
e frefafea sifafswan 2a 2—
Na,P,0,, — 2Na" + Na,P,0%;
M?*' + Na,P,0% —[Na,MP,0,,]" +2Na*
(M =Mg, Ca)
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TE FHUMHE GFd Mg Ud Ca?* 3T & faerm o
T B

(iii) omaw fafma fafy (lon exchange
method) : 38 fafy =1 ‘SHeticmse/gfee fafu’
ft wed Tl Tagw Gifeaw toHHafaene
(NaAISiO,.3H,0) Stefielge/qgfee  (Permuitit)
FEAM 1 WAl o fo difeay vgHifem fafeehe
#1 Naz *ff @ gad 21 FSR < H 3deh foam
W Frefatea fafme sfafen ed 8-

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

wfee/ Stefiase | § S | wifesm ol &9
T O & S €, 99 weltg Gifeay srize faerE
BRI SUER T 3AHT TA: TN FIH oF fou gt
(Regenerated) <Y Tt <ran %—

MZ, (s)+2NaCl(aq) — 2NaZ(s)+MCl, (aq)

(iv ) HIATNa T (Resin) fafr : 3shel ek
ST 1 Y0 & &9 ¥ Gyaltoa oA fafaes
SR foran sman 21 7 fafr Shteiieree &1 gomn § aifue
T 7 weeE fafEe 9 -SO,H 9YEgH J8%
FTefTeh 1] eid & qu1 9l | rfaeid g g1 et
fafrem 9 (R-SO,H) *I NaCl ¥ SYER HTeh
R-Na ® ufafdd feran Smar 21 M Na+ 317 1 5Tt
T IR Ca2Ud Mg 39 9 fafma &3k #3R
el 1 g3 o <l §, ST (R = A HOmEA 7) -
2RNa(s)+M?** (aq) > R,M(s)+2Na’ (aq)

ISH 1 EﬁTrh'"f (Regeneration) Hifeam FARES
et foemmen feman ST 21

ST Rl SR (Successively) A -fafHaes
(H* 394 o6 ®9 °) d1 sRomeA-fafaaes (OH- &
w9 H) {M™E ¥ yEIed w0 W Y foaftea
(Demineralised) T faI&d (Deionised) &
HIw feman S 28—

2RH(s)+M* (aq)0 MR, (s)+2H'(aq)

A fafma & 3@ wew |, H &1 faf
@ H IURId Nar, Ca?, Mg?* TS 3T ¥FIFAl g
Bl ST 81 Teld: 9 1 FShrA Biar @ aen S
Iredtd Bl S B

WA fagm

F1 A fafwa o g wehe |
RNH, (s)+H,0(1)0 RNH;.OH (aq)

RNH;.OH (s)+X (aq) RNH;.X (s)
+OH (aq)

OH 1 fafa o1 & sufterd RomeA (M- CI,

HCO, , SO)) BN &Il 81 39 YR ok OH- 3T

oA fafma 9 goa H oA § sifaforan oien wid

1 ST HT I 2

H"(aq)+OH (aq) —» H,O(1)

YFEA qel Home fatTagel o WSH 9@ (Resin

bed) T ITIN i uf T G & ST €, T 3% HAA:

g T qA a7 &R fooradl § SAfufehan et
st e forn st 2|

9'7) BISSIeT UUSHES (H,0,)

BIESISH TS Ueh Hewqul TP B, S qafervl-

IEREUR: ‘EI'QFLH%'IT SirnfieR qfg @@ (Effluents) ED

SUIR o ®9 § HH A€

9.7.1 I = faferar

Te frefafed fafeml g @ s gehar 2

() 9T TRAEE F STliRd Heh Ul WA hi

ST O 1 %H I@ T ATRd Hich SRgeH

WHAES W foRaAn S g

BaO,.8H,0(s)+H,S0, (aq) - BaSO, (s)+
H,0, (aq)+8H,0(1)

(i) =9 YR T W I=fipd doehe oo &
TorR[q-oTaeet STfaRiiehisl | I WRFIEE Hehe o
SeA-3{TEE W TESISH TAES W fohal Sl 2l

2HSO; (aq) 25 H0,SO0SO0,H (aq)

STl 3T

—> 2HSO, (aq) + 2H"(aq)
+ H,0,(aq)

19 =g fafa yarmemen o (D,0,) I o HH
T et B
K,S,0, (s)+2D,0(1) —» 2KDSO, (aq) + D,0, (1)



HESIEES

(iil) BTSN UUaEEs %1 etwifis eqred
2-Tfehert-anfaadia (2-alkylanthraquinol) o &&d:
SferdterTor g1 foan e 2

R

H, /Pd H,0, (m

STIR)
39 fafy 9 9 (~19fde) eEeeA WeEs ®
freRtor St g KT foran ST €1 qeavEg FH S| W
TAHT AGIT HUHRL TSN RFERES &1 Gigo
(SR 30 Hfaerd) e T foran S 81 erggior
RFIEES o 85 Wfawd deh HIZU Bg HH I@ W
e 1 SHe EUMHIgds Ut a1 sl 2|
TRy 1 feusifaa (Frozen) Heh S %‘I%Efﬁﬁ

RiFAEE U HI S B

9.7.2 siifaer Ut

IS SOl H BRSNS WeEE A WREHE (31
T Ael) %ol B $eh g Hifden o7 gRoft 9.4 §
fa o 2

T TIFTIES STt o Feieh ST o @t fasoie
1 9% TELE H,0,.H,0 (FeFi% 221K) HI ol 2
TR H T 30 UG Hisdl Al BeenT WIdwse
ToreTam Rt 3TRIa i (Volume strength) 100 3T’
B €1 100 3T’ H,0, Hisdl © 319 78 § 7 1mL
H, 0, forera o qui 3702 o Hereeq HiFeh o1 del &«
W 100 mL SRS Gord eelt 21 ST H 9 ¢ 10 ST’
o ®Y H 51 S ¢, ST SHRT Hiza 3 W gt

33Ul 9.5
10 3T H,0,, faere =t aead aRewfoaa #i

'

H,0, & ‘10 omaad faomm’ o1 o1ef € fF
H,0, % 39 faea @1 1 foeX 7k aM Td <@
W 10 ferer sHerdsm m—
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9H,0, (1) > 0, (g) + H,0(1)

2 34g STP W 22.4 L at

68 g

IR FHIRT & SER W 68 T H,0, |

T A9 TS @ W 22.7 L O, I BTl A

Y T @ W 10L fefeX 0, 30 & oh faag

H, 0, 3TeReh A BRfi—

6 8 10
22.7

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

g =29.9g=30gH,0,

9.7.3 WI=AT

TIESISH TITEE 1 GEAT STEHAed gt 81 T
reET qAT 319 Wreen § 3qeht AU L=l i
o 9.3 ¥ g9t T R

&)5.0 pm \38.8 pm
P\ 1475pm  Nyqq g i\ 1458pm  Ngg o

faT 9.3 (%) 5T grawer § H,0, FT G fzacr i
111.5° 81
(@) 2 Hreren 9 110 K a9 ® H,0, =i /=
fgaa =1 90.2° 21

9.7.4 TwETAh T

AT U ARI—SHl WeAH § BRI YIS
AYETTF q SAFRRE, Al F1d FLT T FS TA
stfaferensti w1 av F9 fR ST @ B

AR 9.4 TSI WIGHIES & ifaes o1

TeHIH /K 272.4 T (%9 298 K)/gem 1.44
FAYIR /K 423.0 T (290K)/Centipoise 1.25
STY-<ME (298K)/mmHg 1.9 TEgdi® (298K)/C”/N.m” 70.7
BT (268.5K T 34 )/gem 1.64 forgd =TeTehdl (298K)/Q ' em’’ 5.110°
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(i) it Heam | H,0, SN o &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) 3Tl Hregd § 1,0, S9=E® o &9 H-
2MnO;, + 6H" +5H,0, — 2Mn*" + 8H,0 + 50,
HOCI + H,0, - H,0" +Cl" + 0,
(iii) & e § 1,0, SedisN® & &9 H-
2Fe”" + H,0, — 2Fe® + 20H"
Mn** + H,0, - Mn** + 20H"
(iv) &g 7e| 9 H,0, {T=de o €9 H—
I, +H,0, + 20H — 2I" +2H,0+O0,
2MnO, +3H,0, - 2MnO, + 30, +

2H,0 + 20H"

9.7.5 WSWUT
T o HZ YA ¥ H,0, TTEfed & S 8l
2H,0, (1) » 2H,0(1)+ O, (g)

ST T T8 A &R KT GEH A (S HiA
¥ fifed Tedt €) 1 Sufkufd o RO S it
IARG eIt B1 31: U W % WY g hid Al
A aE o SFeR | T S €1 g weh s
o &9 ¥ e S 21 38 ¥el o 01 ¥ @l S
2, iR Yol SRS TIHHES o faehiel STuEe
1 URa T <l 2

9.7.6 U

H,0, % Ie5 ¥ § AN o HRT THh SefTeh

S ¥ g Bl 5 @ 1 TR Fw ST e fRu

W@ B

() =R Siem o SHhT SYAT T iR qen el
& fated & w9 § fear s @1 gfadeh
(Antiseptic) & &9 ¥ I8 IR H ‘TEES’
(Perhydrol) ¥ ¥ =1 Sl €|

(i) THHT TN TieTY WaRe qN Hiead WhES
o i § fean @ €, S S=a e %
SUHISIR] o fory S9ant 21

WA fagm

(iii) SHRT STAN TESHIAM, TR 3TRA, WTE- IRl
den et (Fathelediftr) o Gyermo o faman
S

(iv) ST H H,0, 1 SYFN F&, HFS 1 ],
T-FI%T?IF[W W&WW (Bleaching
Agent) o &9 ¥ feha wman 2

(v) SSERA H,0, 1 TR Fiervi (Bfa) @A
(STROTET—ATa0- 701 |, =R den
stk afedm (Effluents) STER o, WEMAES
o SffedR |, aifed A oF g argsiet
Tgmetl qedtee enfe) o fean STt ©

9.8 WIT ST, DO

I @ fasqa ®9 9 A gl | =M 95®
% &9 4 qen fafrme sifuferenen 1 forenfaferi o
AT W HE A | TEHR ICARA Wl o Aga
3TYEA R Al ek &M § IUAR (By prod-
ucts) % ¥9 § a1 81 W STt o ifeer o7 Grof
9.3 H X T 1 9 STt k1 ITE <ARAT ok 3T
A s o e fopan s 21 SermToned—

CaC, +2D,0 - C,D, +Ca(OD),
SO, +D,0 — D,SO,
Al,C, +12D,0 — 3CD, + 4A1(OD),

9.9 STEETSSINT 389 o ®U H

e H SEEEeeH iU Al § S gad il 2
Fo (S—eTEETREeH, U9F, T LS. oY) i wu e
3fUaeh AT, FAHM Al ST o <8 | T Sl
o affere |RU 9.5 | <wiiw T €

0 9ROl 9 W ? f eEEEesH, i %
(T S| 1) A H AR SIfeh St Jo T
TRl B, BTeliTeh SIZeEgisH o & H Ugue U2l 9
T 2 3| et SIS o SIS 21 Weue el
(STEETEIoM o 1ol SEIEeIST i 3RIfg o &9 o
Sufterfd o ®RoT) T faeist § ot wen W S
#Ha:faTe (Inject) FT R STEAELSH T STEATRASH
1 rfaferen 7 81 urh, et wr (R erserEgsT
Tl St €) o SeaHH sl i e W =iey) Fdifted
TIZEZSISH o Teh fafeiet &1 9 T0F el ot 92




HESIEES

|nult 9.5 fafus oMt gRT 987 | U Sl Wiel, TEHE a9 3T §
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TET W O g B ECIE R SAEECIE R Taust, | wem It

Fott kJ W (Tt yremar) | (EE-wmEEr) Bli] (Sa-3Terea )
gfa A 286 285 2220 880 5511

gfd am™ 143 142 50 53 47

gfa ferex 12 9968 25590 35 34005

3 W o1 30 TMAT Afuh BIdll STEREEeH i 20 K
T ZeT T gferd i foman ST Wehar €1 sk ferg WEN
eft Skl BT STaTERAT Tedl 71 fom-fom enget, S
NaNi, Ti-TiH,, Mg-MgH, 3% o i &1 A
RIS i ¥ AT T TSRO A B fohal Sar
21 39 Hwet = WUk i SIEREg S o Hhel FA
FI SRfcdsh qeRThl ® @S HE o AT YieEed
feran 21

30 T3d | el fashey ‘grEgiam sreferewen’
B TEeIeH srefereRe %1 qol fagid el w1 %4
BESIST Y@ THT BESSH oh ®9 § AFH ae
qERU B| BEGNH ifoael &1 gEI g el

AI-FSl w GeRol fagq-sel oF ®9 A A g
TIESISH o ¥4 | 21 €1 TR 391 | Ueell IR TR,
2005 § IRY i@ A SREReNH Walfad aeql
o $o o WY § YR TR TN URE H Srafea o
& fau 5 gfaem emeRgsm. fafyd CNG &1 w=&m
fra T 9. o SRERgeE Hi yfavar HR-oR
STIheIqH W % Selg SMu

HTSIR T STERISGIS ol STANT 2o el | fagd-
I oh feaw feman St @1 U emmen i =t € R
SR ®9 ¥ FeRE A SEEESSH o U dia
T Ul A AT 9Nt H O "R qefl SHHT ST
Fol o &9 H gl Geh|

9T

BIESISH ohelel Teh S § Jod Teldl gelehl TRATY] 8| 98 Soiaeid ol GRANT R ol 1 Fi2iH sl
#1718 3o faRme SR 21 Tk o Wt Wi (1), R (0 @ H), 2R (T H) ¥
= A H Faet T YedrwtEa ¥1 e urget e Sdion § wHmde & aeeg e fafre o &

TR e GRON § gk T e T g

SIS § EgIer Sifdagel dcd 81 Yo o | I8 Yeelt o argHed | el e I, gieith Sge
e § geelt ot T R Afdeged qel o ohH H e w1 T Al

31t T @ A 3R gfa Afafshan (Water gas shift reaction) gRI SERESSH At S
fopan et 81 98 ool STt o foga-oTIeed | Ue-ScuIed o ®9 | WK Bl 81 SEeEesH H-H Thasd
ferdem Tt (435.88kJ mol ) el o <1 TRAMU[ET o HeA Ushed el o folq, atferehad &1 59 01 o SMER
T STEEEESH 1 SUAN WAV 2 (Atomic torch) # TR STl 81 HoRe®Y A9HH ~4000K T U89
S €, Sl S= el ol UTqe w1 afeet o fau SwE el 8

e A9 T SIEEESIeH Sod faaiei Tedt o Rl 31fehd Bl €1 98 or1e Hefi el o |1l Suger
Rferfadi & S St eEeRS S Bl W wEeRel @i dF SfvEi-emEties @ @evig (Saline)
TRSES, HEEaAISTh A1 ek BEgReE qu Hifcaesh o1 SRTHIHHA eRgEs | afiehd fehan T €|
3T TREYRS T o foTT &TR-Tq BTegree SUgH ikt 1 oo BEgRe (SIEWRTET B H,, CH,,
NH,, H,0) &1 & Sfer § srafus wew 81 oifcsd sEeRel w1 ST SrereeH o sifagfesi
(Ultrapurification) 2 E‘IS%‘IS@TTFI—W %‘g[ HqegH (Medium) & ®9 H Bl %I




282 ECIPERERIE]

TEERSISH U BESSH Tolgs, Wel, STHI WA, aredtd s e weverqul ifient < forwer
qeEA Afafmanetl g B 1 uiqedta sifufeansti o ge wifcs sifamge &l g § ora=fad s 2l
SANET-STTHH W SEETZSISH 1 SUANT Uohe $o oh ®Y | il 8| a&qd: Wieosd § SRS 1 STan
TEUUTER $uF % &9 § HEwqul B (gTESre refererean )|

STl AT T, SEAEd qen ST U St geted #1 Tt U Sk sfieswio ¥ e sifeegol
R -1 T 3G ST A1 S ST h1 T ST § T TR T 7, Sl Sereet § wawergol
fifehT FIATT €1 STet ok 1] 1 sifehd GTEHT oh HRUT fcafersh Yeid Fepfd it &, fored wet otk o werdd
SR TS e | ol HH TRgSH S¢F o fau STEE €1 5 (F) Yo Yehfd o SR W I8 AR
TN SifeTe At ATt & S0 foaairash oF €9 § SHaeR Hdl © (W) Th STILH (3T 7era &)
e o &Y H SHEeR Al € a1 () T€ HE YR oh BESE &l ¢ Sl H 3k vl i s AB0
o ¥ Sl 3R B Sl €, S A Hewd o oy elfehRer €1 Wil 1 STEIEl e TR haRel
Sfrefieiiee SR Teelfoq e fafweeht &1 SUE Heh I T St ¢

O S D O Toh 317 Hewaqul ik 2, et fofor wnemor Siat o forga-aTerest gru feran s
21 TR ST AR Rl § T % w9 F fRar S 3

TIESINA WGATSE H,0, H1 TEHACd HL=A il & 391 ST siaifme foiom, sfwfy,
TeuOT-FE0T, SAEifTeh den sRe] Sfede SUER H geg ®9-9 fwa 5 2

AEH

9.1  TIZYISH ok ToIaRIeh O o SR WX 3T ARl § g9t feeifa =i gfaada Sewsul

92  TIEgNH o gHERNfTel o AW fafEy qen SaEt f 3 aHeenfel @1 s S|
=1 2

93  w TRifaE | eEge T Taifvaes i aTien fgueEiivaess w9 | s urEn S €2

94  ‘wid NHH W WG SEEEGSH F I H¥ TG S kel 22

9.5  fo-eraere fafy gRI SRERgSH 985 TR R fhd YhR oE <1 T 22 36 A
o Sga- 1T 1 A gt 22

9.6  frafafed N ®i g0 HIfFT—

@ H,g MO,s
) COg+H,g .

(i) CsHy g B8H,0g _
(ivv Zn s NaOH aq FE

9.7  STEeTSISH i sfufrareiierar o 9l § H-H ¢ w1 a1 Tiedt & Romdi shi foe=rm
it

98  EISM o (i) ToREM =, (ii) SoeR IS a9 (iii) TeHR WS AR ¥ e
1 T &7 SN g WSy

9.9 T TS THEl SAfafRaen o YR W SRy o seiagi[ = SRERE & hH-HH
9 e g 2
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9.12
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9.14
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9.16

9.17
9.18
9.19

9.20

9.21
9.22
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9.24
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9.26
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T 3 T HW & fF (C H,, ) ek SRS 38 7 a1 &R i At &
FHAN? A IW HI FfFETd e

IREEHIHIHATE BEgEe (Non stochiometric hydride) ¥ @19 &1 THzd €2 &1
g & ergett @ U AR R STEN Y B2 S0 ST T AEE SeEy)
BESISH HEN & foaU Ui gEeRe g THR ST 87 T9amEy)

whae R dfeen § WA TEgeT 1o ATl erReieH e fhd YR w1 it
27 gmEmE

NH,, H,O o1 HF & ¥ fohqeh1 Tregior s+ 1 aRAT Swaad oTifer & ofR o2
AU TGRS S & WY YaIel ATfHAT hich S I hd T N T CO, (S
T qUREa A9 €) w1 STAN €9 Y Hehd €7 THARY
frefafea #i saftea wifse—

()  CaH,, BeH, 9 TiH, & 37! =gl g3 foe[qarcishdl s o Hl

(i) LiH, NaH d21 CsH 3T 07 & 9gd gT oA |l

(i) H-H, D-D @21 F-F @i 37eh su-faaism Teedt o agd §¢ o Hl

(ivy NaH, MgH, @& H,O =l 9gd T T=1ae 0 & hH ||

H,O e H,0, &1 SIS &1 g Hifsg)

STl o Tod: WM § 9 o GHE &7 THehl 9 Wewd €7

F, o ¥19 51 %1 SAfafsran § sifeiien on e $T9=em o 9al W foem Sifs Te aamsy
o i o whefs sifefigra =t gt 2l

foetfefan sifafanat 1 ot F

() PbS(s)+ H,0,(ag) —>

(i)  MnOj](aq) + H,0, (aq) >

(i) CaO(s)+ H,0(g) —>

(i)  AlCl, (g) + H,O(1) >

V) Ca,N,(s) + H,0(1) »

I Hl (F) STA-TT5HA, (@) A==y (Redox) qe () SierarsH sAfafsranst
¥ affepd shifaq)

T o TR Y 1 Y= T Sl I

el w1 et U Tl waRdT o N w0 227 g Hife)

Teeifig e fafmeas fafy R wer o & ggehw & fagid T fafa &1 fadsm
Eainiy

W o ITIYHT T i M et qEEE g fafam)

BRGNS WIFAES o 3R Td U= &9 i stfuferanet gr ausmsu|
ferafafsr stet @ s arfaferan 22 9 o4 oI foman ST Hehen @72

1 feraffra = STga wier S-weisEl | SeEnh 22 4 e, 9 38 SuEn Sl am e
ST TRl 27

Segel Te Se Gulterdl | Sel 1 SURFdl i HHSE)
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9.29 STl T HH G 0T 38 fIerash o 9 H SYAN S 22 U8 R YR o Aifih-
(i) et Hehal € AR (i) STol-3Ta5e T Feohal 872

930 H,0 T8 D,O % Tl 1 W4 T I 379 AG € foF D,0 T TR $a-FarsHl o
w9 H A S Hehal 872

931 ‘S@-3T9eed’ (Hydrolysis) @ ‘Sier@sH’ (Hydration) W& § &I 3@ 22

9.32  IEUN BIESRE TRE YRR el ANTHI § TG GeH el HI F1 FI B Hohd &2

933 TTHIY] ShHIE 15, 19, 23 AT 44 A1 T A SEERSSH § Tfafohan X gEgRe a9
&, o ST YehRfd @ 9 a1 SN HU1? WA & Ul Tk SRR i Gl HITS

934 e UeffatEm (111) FNEe Te WefEm FikEs i Ter-3ten (i) | i, (ii)
3T S W (i) &TRT ST & AfeRd w3 s, @t e foRA-for fafim st
T M HT? Tl ATAF &, el THEHS R i)

935 H,0, foisH %R o &7 | %y =R F 2 fafau

936 Trefafed v&i @ o9 o= gmer 22
(i) e srdfeqeen, (i) ewmgeHER, (iil) fam, (iv) @M R 9 gfa
srfaferan den (v) oM g



