HESER]

HYDROGEN

ELE

Y Thh o 1T o 918 37—

Wwﬁﬁm@maﬁﬁaﬁaﬁ
as@msﬁagamwﬁmww
M 1 faferi o1 qen 3o TeEenfent
T U HT Gohl;

TREReSH fhy YR fafys aat 9
Y Bl AAH, AfUaeh qen
TH T Wl

TGk TUT ki U oh SR W ITART
Tqerell qe Tt deRtilchl oh SATEA ohl
U T Fhl;

AR ST i ol fohd. Feh X
fafim faer yerel W s et 8, o
TH T WY € HR AR 75 A
T 3 Y Tk qT ST o GEHL
I THH TR

gt STl 3] 39k Hew oh T |
[ AT H Feh;

TIESNM WS &1 GLET He
Hehtl e 36 S Wi fateEl Sl
TGk TN oF STHR WX SYART T
o IS Yl JATER0T ohi T=sdl i
HHE Hohl;

SeTaRA-—d, SR~ URE[S, Soiae-
Y, RS, TESeH STefeTawel
TG UG bl THH HohTl qAT BRI
WWT@T,

STl 1 HTET o SR T3 e
eIl TEEH O 1 F0H T TR

Weheh 9

11085CH09

TSI SElS § Hfaager ad &1 geat T Wag u¥ SIfIegerar & wd
% gg el T W g 97 9fas ¥ St & 9qE g9id & w9 9

gheirer giar 21

Tehtd o GEE 1 dedl W BESISH shi WHII-HTEH TeTdH g1 6ok
T H T WS q91 Ueh Soieid Bl | difceh BIEgeT o
e fgmms H, 319 & &9 | 7, 5 rergeH (H,) #ed
g1 1 Y F% WA € o SRgieH o dwll w1 qor o stfush
lfieh S0 &7 BIZSSH 1 ST SHSI-Hid o &Y H THich A4
R q WEdiHs el wi gid i S Gehdl €1 36 Theh Y
TSI o ST Hew oF oI} § LT Y Gontl|

9.1 SMad HRUM W TR ohl TAH

BIESISH 3TTed |RUN o1 YoM ol 8, Feid e7ed gl o gEgee
o1 ST T forererT o1 T 1 81 S S Sid €, Sred SRt
T qcl SRl foarg o SM¥N W SErked ©d B

BIESISH o1 TOieRIh Tod 1s' 21 Ueh o SHeh Seiad
TR fama &R u1get (ns!) & GHM el €, S ofed gref
%HW@@WW%,W&FWWW@%(mZnﬁ
TR T o WY STad |RON % H5Es o § Hetud ©) S
T Septe T {978 ¥ T soe i 1 39 TR TRgeH &R
HTgeH & T SR €, S U e TR TR ST S
g1 T & I8 ToloH w1 AT Tk Solde TEU H THAE ST
T B &R HTg3t o T BEgSH, SHATHES, 2SS U6 HohiEs
I €, FEfa g aRfefaa | saet en et o faudd 5=
AP Tt Bl € ol effeares stfierern Tt gwitar g1 gene o
AP Tl o U W BEGeH dolie U Sfereh EHAr < €1 Li
%! AH 520 kJ mol™, F#! 1680 kJ mol™ W& H =i 1312 kJ mol™ |
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IE TS o THM TgaToTeta e70] qen fafie ael 9
T FI B15SIES WS Agd W Hewars A s
2| foramefierar o ST¥R W I8 Telisl 1 ol § %1
afra B

T WA qF &R gl T aeHl ¥ SHEa
WH & dEeR 39 oHHad o gwiar 21 e
TG e 78§ foR 3 stred gRoflt o el @ sh?
TESISH U Soie 1 UREN FT A (H) =4 ©,
TG SR ~ 1.5 % 109 pm €, S FHRT AT
T AR 3R 50 ¥ 200 pm T oI § agd HA
21 ufRomma: H T sraeen | 6t fior @ ud g
AT A1 SO Y WY T@dl ¢ 3Td: 3k Afged
HIER o HRUN 3U 3T WRON § SR @ T ?
(Theh-3) |

9.2 TIEIESSA (H,)

9.2.1 W

TEEESSH FelE W Sfqerged ad (FRNS & "l
TAHH 1 70 Fia9d) B de1 98 SRagHed %1 ¥E
dcd %I Tvrs\’ H@—Wﬁf (Jupiter) e I (Saturn)
¥ sAferierd: wEgoM BN §, T ST okt
Yhfd o HRUT I8 Yol oF agHed H A HEN
(SPHMEER. oS 0.15 Wfaee) ® 9 <t 2l
T 3TN § TEge qd -Tdl qef FeErR |
15.4 faerd s o o e 81 S sraeen o st
o 3fafied I8 TIRY qe Sq-Fdehi, wEreRee, W,
TR, BESIHEH 31 HE 3= AT § U1 Sl 2l

9.2.2 BIEZINA o U

TGS o A SRR Wifeaw ('H), SEIEm
(cH @ D) den grEfemm (CH A T) B9 &) T o
I oM Tohd ? TR 3 et uHh-gm ¥ Y
i gid 82 3 fAl gueenfr @ = #1 gEen %
YR W Th-SR 9= B &1 T ergeiee (sifeam)
o i g T 1 sgifem (58 ¢ i grsgie o
Tl W1 ) W U qe TEfean o e | | =g
B &1 T 1934 T TH ReRT o= Bee G R
Aifqer faferll 50 2 WA FEHE 9 wEeeH o
TR ST JLFRIUN i T Aleie] JREehR U g1 ol

e fagm

TIZSISH o1 T9E FHeIieh Hifeas €1 g
ifensh BEESH W 0.0156 e @ g@ra: HD o
®Y H fafgd 81 Zefeam o1 "igar o 10" wifeaw
A | Uk TEfeTT o WA 1 | T FHEIR]
o o ohael grfesm Afear wiehd (t,, = 12.33 ad)
& A A Fel ol BRI hi ST Ll €l

ffeh TEEATeRl o Solaien T §HH €,
THAT S9oh TEMERS O F AT g E1 SRl
Haa ARl i M0 &I ¥4 9 o9e fafqd 5y
—feris Goedt & RO fom e @ (|l 9.1)
ety sfifaer qon o 4 wEEter THI- R | SR o
ECREC IR RS
9.3 SIZEIESIoH a9 oht Taferr

(H,)

HTql 1 ©Tq BRSS! § SIEBESISH o+ i 3Tk

faferat 21

9.3.1 SISIESISH A hi WANTITAT
fafa—

(i) TEEE: 98 SHR TS 1 A eEgeii

I W SAfafeha eh oS STl 8

Zn(s) + 2H+(aq) - Zn2+(aq) + H,(g)

(ii) I8 S o1g *1 Siolg &R o6 Wy Ataferan

Fxoh off T S B

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

Hifeaw fSene
9.3.2 TTSBISSINA ohl HATUTNER STET

39k ol Jga WIMIROT Yoh|l i ®O@n =i &F S
w2
() I soaie w1 SYAN Y Teld S

fIEq-3TT9eT ¥ TReEeeH W &1 S ¢
2H,0(1) e T3 9H, (8) + O, (g)

i) 31 I eEEH (> 99.95%) fchet Soieiel o
9 W T AIRE eRgeEe o S faereH
I TRA TeEn § fagq-oTa8e HUeHh W i
St B
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(iii) STeT faerEd oF foR[q-sTaeed g FAH e
Tifean TSRS o SRiih FH 4 SEeEesT
3Y-3T (by-product) o ®9 H Y el 2l
fae-sTeres o 9 aeft sifufwand ¥
W€ W : 2 Cl'(aq) — Cly(g) + 2¢
el W : 2H,0 (1) 2¢ — H,(g) + 20H (aq)
el AR : 2Na' (aq) + 2 CI (aq) + 2H,0()
— Cl,(g) + H,(g) + 2Na" (aq) + 20H %I

(iv) TTZSIRTSA 1Al ik i o4 ad T T IUH
! Suftefa § 99 § Sl S W SEERe A
W Bl 2

C,H,,,, + nH,0—22£ 5 nCO + (2n + 1)H,

SRR

CH, (g) + H,0(g) —%7~—CO(g) + 3H, (g)

CO TS H, % fagmn =1 e ¥/ #ed €1 co T

H, %1 78 90 HeAfa q1 3T 63 eEgihE o

GATOr H M M@l €1 ord: TH CEvelmur ' oA

‘fg=a’ (Syngas) *ft FEd 21 Tkl Farg afgdua

(Sewage waste), QAR aﬁ bl 1<, W EQl

PloH e @ wra w1 S 21 Hid 9 o @

SR HH HT UfRAT i RO’ (Coal-

gasification) ®gd &~

C(s) +H,0(g)—>*—CO(g)+H, (g)

283

fore o Sufterd shTeA AFITRIES B S HIHE
I 1 IufRfa § 9rq 9§ fopan A W SEeEeeH

<l SR dedl ST Hehdl %—

CO(g) +H,0(g)—5=—CO, (g) + H, (g)

TE 919 ‘SR T gfa-stfafsran’ (Water gas
shift reaction) el %\'I g4 | ~77 e
STEEREISH 1 A ST e WEA (Petro-
chemicals), 18 PIGE ‘OhﬁFf, 4 gfaema Siefa faesm
o ORI 3799 9 | WfawTd Sedied 37 Fi 9 el 2

9.4 SIZEIEZISA ok IUT

9.4.1 sfifaer IMOT

TREESSH T TR, T q91 W@eeH e el
T eIt Bl T8 91g W TAS! 91 A H ST
21 $Toh a1 SFAFEY & = fifdek o1 FROM 9.1
7 faw T #

9.4.2 THMAh IOT

TrEEReSH Aval (fohdt off 1)) 1 THRfE FEeR
FTRT €S qh o foEer wedt g fuffa famen
S ®1 H-H s foaer wdedt fadt 9 & <

THET % Uhel 5 o foq Afuehad 21 39 qed 9§
g o ek FehTerd 82 I8 39 e o HR0 € %

HRUM 9,1 BTSN o WHEATER! o UUTIUeeh qom sifaes T

o TS (H) TZERT™ (D) Zrsfeam (1)
Hrifarss s (%) 99.985 0.0156 10
afeeh TEAT- ¥R/ g mol! 1.008 2.014 3.016
TR /K 13.96 18.73 20.62
FaUHIh /K 20.39 23.67 25.00
@ /g Lt 0.09 0.18 0.27
Hera et /kJ mol ! 0.117 0.197 -
Ao Tedt/kJ mol ! 0.904 1.226 -
YT Toed

(kJ mol!) 298.2 K W 435.88 443.35 -
FHAITHH gl /pm 74.14 74.14 -
AFT Tt /kJ mol™ 1312 - -
TARA-TE0 Tt /kJ mol! -73 - -
Heqdsh 5591/ pm 37 - -
smafTes =41 (H) /pm 208 _ 3
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SERIESS 1 $Heh TEAT[ST # faais ahad 2000
K o ST 19 0.081 Ufaerd € gl 8, Sl 5000 K
W SEgHT 95.5 WY qh TgH Sl B1 $v9 H-H &Y
THd o RO HE AU W SERGSH  STIATFA
fafsra €1 ora: fagq omeh a1 weT fafeon gm
THIUS BTEgeH T SR fohall ST 1 < S
Teh Heh 1s' Seliieh fo=md o o1 3ol §, o
g o Gt el o WY HAN Al &1 SIEEEE S
arfaferaneti d— (i) T SR 1 UREM #X H
21 B (ii) Tk SoieR TRl ik H 3A1FH ST 2
(iii) SRR o1 T HLoh Uehel HeHASIh &t oM 2|
TGS o1 WA fr=fafaa sifaferaneti g/
Ty fopan S 2—
TN o |y ATuTwRaT : SEERSeH Ao %
1l AffehaT Hich SIEgeH Tollee o B
H, (g)+X,(g) »2HX(g) (X=F.,Cl Br,])
TSN 1 AR e § o € Fehdl 81 SIS
o WY IAF HI EIHA TSt B
TTEITRAS o e STfaferan : o8 SEeiiediy &
a1y tfuferan wteh STt A1 @1 ge ifafeRar Were
ST (Exothermic) ?-

2H,(g + O, (g

IYTE A AT

_ wwema  9H,0();
AH® = —285.9 kJ mol

TIEESISH oF Arer TffeRan : SRS & @
sfaferen ieh St oA B -
3H, (g) + N, (g) —""2"*—2NH, (g):

AH® =-92.6 kJ mol™*
ST k1 =AMIReR AN | 39 faf @ gk 9ok g
TR ST R

argell oF WY foRam : ewEmESH I=9 dM W
#E wuigell o U A e W eRgEe <d
2 (39 9.5) 1

H,(g) +2M(g) — 2MH(s); &I M & =g 2|
ST I qYT &7 3ToTES oF ey STfferan :

e fagm

HTeTeh MRl oF T TTAfRaT @ SAHT HI

Sufeefy o SEeReSH SR Alfen o Afafna

FXh HE Tyl ST SRS SR S

HESGUCS

(i) ot dell w1 fopa Sae &1 Suftfa o
BTSS0I W @ I9 (AR qef
Tt =) 9 giar 2

(ii) STfAEI 1 BESIHITTAHT FH R Tfesess
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

SIMEXT 9.1

Frfafad & sEeEesH &t sifafran W feooh
HifTT-

G)FARA (i) Ffead (iii )HIR (11) SATFIEE

&

(i) STERREEGSH FANA &l FANES (CI) A
T S1q=fad it B 9 T FARH gRI1 Sl
I BTSN ST (H) TESIRINGS o &9 |
T 81 H T Cl o HeT Th oo 0
TS B Ueh Gedarsish 319 ol 2|

(ii) SEEESSH Wifea & g STUard st
Tifeam BRYEe S B Tk soiae difead 9
TSI T TAMIART Bleht A% Na' H o
fowtor e 21

(ili) STEEEESH HIHR (II) SAFIES Hl HIR
1 Y TR0 el W STq=R Y <dl €
IR WA WA, W TH HeHANE A T, §
Aferefiepd B St 21

TERIESN S HTg Il 1 Seiid faer@  aen 3ok
HIq (A § w4 foramhal) sifgarse 9 sifaferan
FHToh WA eTget a1 A 8-

H, (g)+Pd* (aq) —» Pd(s)+2H" (aq)
yHZ(g)+MXOy(s) — xM(s)+yH,O(1)

9.4.3 TIEEEEINA oh ITWIRT

o T[EEESNSH HI Thd d83 STIYAN STHIF oF
Tyeuur H BT §, S ASfek STt qen Aregiert
S IRA § HH S
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o TEEESNA % ST SgsTEgW oedfd det
(S8~ g, fodten onf}) 9@ s=efa o1 o
e | 2l B

o TEERENH F ST 3HF HEH THEA,
qerd: HIATel o Scared | el 8-

CO(g) +2H, (g) — == — CH:OH (1)

o  TEERINH &1 ITAN Ui BEgRe o i
o g Bl (WIE-9.5)

o TIZEESISH 1 STAM A ST W (SH—
TESISH FANge) o fefor & g 2

e YIgHH YohHl H SSRGS 1 STAM TR &g
sfferagel 1 uTg | T e o Bl B

o  THIfUaH TEGNH qA ATFH-TRgSH 2d
ST wdq qen dfeen ® g g W
TIEgeH WA (S fae[ ek w1 Werwd §
SEeRSISH o fadieH § & d €) 1 GIHEn
afeeT & I aTelt u1gstl $ Fde WA
4000 K e dr9 U1 T <l 2

o  T[EEESNM HI SYAN AR FATHUH H Uohe
2o o w9 H feran ST €

o TERISNH & SYAN o Hall H forgq SR oh
fere fepan ST &1 WoRnTa Sfaret $e @R farg
TR 1 G ¥ TTEEISIS 1 AN S8 oF &9
H % T oM o9 T 71 T8 ToH TSUOT G
2 S IS qem o foH &1 ol § THE
T § AU Sl Gk LT 2l

9.5 TISZISS

rEeTReieH ffvea gRftefa o Sere Tl o stemEn

T Wl el o WY WA hieh TG AifiTen st

g, 2 Teeies Fed 81 SR E fordl o &1 vl €,

Al B1Eg1EE i EH, (SIEORE®Y- MgH,) ME _H_,

(STETREET- B,H,) 5N TR faman s wehar 2
TRgRSl 1 oA fafyw afoel o offepa fepan

T B

(i) SR a1 AAUE A1 TIU-THH TESES (Saline
Hydride)

(ii) Teqdiss a1 3Mfuas BlEeiEE  (Molecular
Hydride)

285

(iii) wifeasr o1 SREEHFOHAT eEgRS (Non-

stoichometric Hydride)

9.5.1 3MMAeh IT AU BISSIES

s STk o AR deel, Sl S foE[q o9 Yepfd =
T T, SEEESSH % WY WEHEhdE A
I &1 e g Hfee B1eeEs (S LiH, BeH,
qeT MgH,) ¥ Wi TewdSR O URN S g
IEA: LiH, BeH, @1 MgH, W WeadST Sgh
(Polymeric) T Bl %I A HESEES] 39
aaeen | forieclly, oaruRiial den 3 ofaTen |
A B T, Y R-u1gel o el TEgEs
fereIq o1 =1eT id € SR forga-3Taeie gR1 SRegeH
THIE W Y Bl €, S BEgEE H- oM o i
1 gt el 2

oH e —T5 S H (g) + 2¢

AT TSRS WA o WY fowhRE €9 9
Afaferan #3eh SEERSSH T 3 3

NaH(s)+H,0(aq) -» NaOH(aq) +H, (g)

faferzm BlEgss WHRU 9 W O, T Cl, &
Y AHARIA T Ad: THRT SYAN I SqA
BESEE o H Rl Sl B1 Sty —
8LiH + AL,Cl, — 2LiAIH, + 6LiCl
2LiH + B,H, — 2LiBH,

9.5.2 HWEEHISTeh AT ATUaeh TISEIES

TTEETEGISH AR p-=oiieh o el oh T GIH

TR oMfvass Aifies oAt B THeR $w gukfud

STEW CH,, NH,, H,0 @1 HF %1 gfasn & fag

AU o BTESISH AMMTeh] o1 i BEYES HA T B

HeHaSeh 8 o R0 I areiie Afes
3MfUeeh BESRe 1 YA: MRl 39eh ogd

Y& (Lewis structure) T eufares 3@7’@'_“' Eq)

e au SEyl S e W e

(i) gﬁaaj? I (Electron-defecient)

(ii) gﬁiﬁ.‘jﬂ ‘Tﬁ'@ (Electron-precise)

(iii) 3@3@'\!&[ HY (Electron-rich)
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TR A TESRE, 9l AW ¥ qdl o €,
WA og-T foe & fau s selae &
T SARE e 21 SHH SRR STEEA (B,H,)
Bl o%qq: omad GRoft & 139 o & Wt dq
TSR A ATH A F| ST T FGER ¥ F
TUeT TEd 22 A o9 o &1 wifd & wd B 3
TR B 2

TR RS eRgEe § WRAK ogd-H=
o ToTU STrergareh gl o1 ST Bidl €1 3frerd |rRoft
% 149 a1 o @t q 3@ YRR oh A (SiE—
CH,) SF ¥, Sl Sqvherhla SATATG & 2id 2
TR I oh ®9 H IUfEed BId €1 3Ted "R o
158 9 179 o qeh o dcel 39 YR oh AR &
g (NH, ¥ TH®! W, H,0 ¥ 3 921 HF ¥ &
Tehish! 7 B1d €) | 39 3ok SAaeR § T 3TUeT Ta@d
27 3 g9 &R o &9 H SRR Hd 81 A goeRm
B ¥ S= - MRl Sel WA, S e,
SRS T FS h TEEES W THIHT Saide
0 BH o SR HUST H BEgeH §¢ ol 2, feh
HIROT U § WO B €

3AMEL0T 9.2

1 AT € 3TUeT i ¢ % N,O a1 F o
TISSEEl o FFYHIH 3ok ol o T G o
TEgEel 9 1 B 82 Ru TaEy)

T

NH,, H,0 T HF o 3fUersh R o TR W
TR FIUFIR WA USEl o BEgRel | %hH BH
=T, WG N,O.F &I 3= fo[aswmomr & &R
TEGEE! | TEgeM a4 I T & Seera
1 7d: NH,, H,0 T HF o FaeMieh 3ok o
% T<@l ¥ 3= e T

A NfUhIe d-scdieh qU _f=elih o dedll § o4 €,
BTeliTeh Tred, 3Ted de e o &1 1y 39 YK &
TESES el ol €, B3 o | sheel hilHaH & CrH
TIEYES ST €1 T8 YR o TSRS Hol Ud fagy

e fagm

1 e hd €, fohq Sh1 wTetehd] STeh H1d &1 @
Frfem & B TESSH # A % HROT Ay
TESES o ToUH J U SRHEHHOHAT B 2
W_ LaH2A87’ YbHZASS’ TiHlAE—l.S’ ZrH1A371A75’
VH0456’ NiHO.G*OJ’ PdHO.G*O.S 3:“&' @ W ﬁ
feera @eA &1 fraw @ @ e 2

9 ° e "en W o fh s eEgEel %
HT-STTeth § BEereH fauemeh frafd 180+ €,
Forery T forl Forelt Wi T ot Se B )
Theld: % | ST BIEgrRe’ wel T, Juft 9 |
ST ¥ 9% W g7 fh Ni, Pd, Ce W& Ac oh
TESES &1 BISH 30 a1 % T TRIES S TH
oTg 1 gor o Toe STete W@ €1 HehHor Higel ™
TSI oh TN o T[0T <hl SR ST STea
TR aifaferaneti gR1 e A s |
e F9 Y YIH el €1 9 ¢1qe (- Pd TH Pt)
TIZSISM o 8% TG ol THREITSI T Fehell 1 37d:
% YSRU-TEAH o B9 W WY fRA Sl €l
FIESIeM WSROl T Fl-Wid & &9 § 39 707
AT T Yeel HHET B

SqTEUT 9.3

FN HITHRY Rl sl fo=md 3s°3p° &
YR W PH, ST

'

TR HIEHRY +3 T +5 ST ST S
€, 9ofy 78 PH, =&l sHIT 81 o 37 dedi
AR SEeEeeH o S=4 A, T A H HH P
H Tared S STeRe WERWM T e
FeaEY pH, o fatad &1 TR Tel

9.6 SIA

Teft Hsfal 1 Tk geg 9N Sl g ffia {1 Hee
IR A T 65 Uavd T Fo Ul § o 95
TieId <ot 2l 21 el i Sfifad W@ o forg <ot T
Teaqol difier 21 78 T sAfdmeeye faems 2
Yool ot HaE R e 1 foeRor U a1 21 fowa
1 Sehferd Sel-SMgfd Aroft 9.2 § & T B
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wRult 9.2 fava @t MeRfe@ Sor-MUfd
ra ot % T
HIEMR (Oceans) 97.33

Wl 3 (Saline lakes)
qefl 37d:¥efld 995 (Inland sea) | 0.008
ﬂﬁﬂ'&[ EED (Polar ice) den ferrt

(Glaciers) 2.04
g9 S (Ground water) 0.61
e (Lakes) 0.009
H?{[—E'Tl?f_(" (Soil moisture) 0.005
a'rgn?ﬁﬁzr S[TA™] (Atomospheric

water vapour) 0.001
fear (River) 0.0001

9.6.1 W1 ok ifaek TOT

IE T VTR T WIREH 59 81 5 (H,0) a2 A
W& (D,0) o Hifee 0T WRoft 9.3 ¥ faw M )

TEMHd JTae (59 991 29 31aee) | S &
STHMR U 1 HRU Sl o AU o o foamga
TESISH U 1 BT 21 3 o o 3T dcdl b
TEgES H,S 91 H,Se &l ol § S 1 3=
fewien, I=a FALHlER, =0 A0 ST, I=d Heldd
FT H1 HROT SZEISH-SeH 1 81 €1 37 gal i
T | St ot fafere 7oA, ardta Seehdl, gso-a9md,
faye el qen TEEdiT o I 3= g ¢ g ol
% FRU SfoHed § Sd w1 Hewqul Jfrht 2

287

el T 39 AT ST qAT o9 SHCHTTRAT &
Sitel oF YRR TN Serarg oh |ET g i 91T W@
o forq SwRerl €1 aefaal ud wifvrE o SurEe
(Metabolism) i 3Tﬂl3ﬁ o AT o5 fau 5 T
39 T o1 &E S 21 S e st o
1l BIESSH oY S §, T wedisTen i S —
Ueehlelel qefl HhaerEee Alfeh S o faed g 2|

9.6.2 S el GITAT
-l § Sl Uh sifehd 0] €1 AR HI0T el
O-H 399 g4 o AM ShHT: 104.5° T 95.7 pm
&, s fo= 0.1 (%) o W feran man @1 st
ffaa o1o] fa 9.1 (@) o den faa 9.1 (1) ¥ &
o 0] W afdee AfdeT e @ 2

28 -

o 95.7 pm o
/ii)\ ) /Q)\&
H H H H
(=) (@)

H
(m
Sy
ferg 9.1 (%) 57 &1 afohad =T (@) ST 377 fGyd & &9
q SR (M) A & A H T e

WRUT 9.3 H,0 U D,0 % sitfass Tt

T[uT H,0 D,0
3MfUeeh §HM/g mol 18.0151 20.0276
RSEIEYV 273.0 276.8
FIH /K 373.0 374.4
fo== Q‘W (Enthalpy of formation)/(kJ mol_l) -285.9 —-294.6
CIEE] Q‘r??l?‘ﬂ (Enthalpy of vapourisation)/(373k)/(kJ mol_l) 40.66 41.61
T T (Enthalpy of fusion) (kJ mol ) 6.01 -
I=d F@ H1 dH/K 276.98 284.2
@ (298K)/g cm” 1.0000 1.1059
AT (Centipoise) 0.8903 1.107
T /C°/N.m” 78.39 78.06
forIa-=mershdl (293K/ohm™ cm) 5.7x10°° —
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S 1 foreeta yeY 9t B S 9w
R I h1 forEeelieion Yol epfa o &9 § g
?1 W = A9 R SR G T AT ok wY §
BIl €| ot o1 Sl Sl § A BIdl &1 Herd: St
THSI ST W ol @l g1 videhtel o gl | qe e
e W T a9 I Gde SFOANEA (Thermal
insulation) Y& T % g sefta sfrem ETF&W
@l 81 98 92 Rfeafasnt (Eological) 3fte @ ifd

Hewayquf 2|
9.6.3 I HI FITEFT

T T sifaeraferd fafan ergeH eTefid S
(Highly ordered three dimensional hydrogen
bonded structure) % IECREEVE: @ﬁ'&ﬂ REl %I

X-Tfertotl g wiveror | wen =ren € o 9 foheew
T SRS TH] 9R 3T SRS AT | 276
pm T R Igohashid &9 ¥ o @ 2

TESoH 6y 9 | Je3 foxgad Ush YhR &l
Gelt T S €1 A 5% SUge SR % e T
U 1 ST H TET HT Hehd! &

| = ol p‘/
I . & ....... .............. & \
T LT
S AT
\T ..... 7» .......... \‘[ }. ‘T -°

9.6.4 & ok IR IOT

S e gl o @i eifufea e B 9w
Tyl siffmand Freffad §-

(1) SwayHl yerfa : S o7 A GR-TMT w9
¥ R #A Bl oFd: A8 SHIUH q1 WEe
RO o HH § Sl NH, o WY 3 o &9 o
T H,S % T &R % FY H hEl HIE T

ECIDEIREIE]
H,0(1)+ NH, (aq) = OH (aq) + NH} (aq)

H,0(1)+ H,S(aq) = H,0"(aq)+HS (aq)
STl o T FIeRTIEReA (Fd: AEEE) i fAefatad

w9 o i foFan 1 wewa g

H,0(1) + H,0(1) = H,0" (aq) + OH" (aq)
-1 #R-2 A2 8-
(e7T) (&) (Hgt omt) (W A

(2) I o dT=rET Irfferan : 3=a fogqq =
U3 N Wl STEHT ¥ SEEEeSE W S 8l
ST B
2H,0(1)+2Na(s) —» 2NaOH(aq) + H, (g)
31d: I8 Afufchan BEgeE oF Y@ did o &9 H
I B
RIS HYSTU k1 Wfhal H e O, § Siferiisha il €|
6CO,(g) + 12H,0(1) — 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) SieT-aTue RAfeRar : S 1 Wegdis 3=
B o HIOT SEH Tierel STerier 07 9 Sl B T 3T
A ATk 1 SieH | TeH 71 HoRawy §9 3T
A et 2R 1 Sel-3TTEe €1 Sl e—
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) grEse-faem : <ofa fooem @ oFs oau
SIS o0l o ®q § fheelidd fhT ST 9 2
Sl 1 UM fafiE geR @ B 2
@) SYEEEAIG A

(3TETREET [ Cr(H,0), | 3C1)
(ii) SRR A

(3=BOEEY BaCl,.2H,0 )
(i) TG @ S

(|MEOEEET CuSO,.5H,0 H

[cu(H,0),] " s0* H,0)
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SATEITT 9.4
CuSO,, 5H,0 H fodH Siei-317] BTEgisH e
SN Hfor 872

'

el Wel 1 Th 370], S oS hISH oh STe<

(TEEASH &) T, TESIS SH gR W 2
el o 9N TR U] STHEHATS 2|

9.6.5 HBR TG Hg WA

YT 991 o1 <6l S Y[ 8iel 21 (SrgHed i
T3 foeaeiicl T eft g gehdl &) | /@ St gedt i
g | §&dl 7, q9 3qH1 e 399 faetas & &9
o gidl 81 I8 e 9l ki St ol B1 5ol o Sufeerd
forerrelier shfeeam qen triferm @, (S grEgse
FHEHE, FANES T Fehe oF ®9 § ®d 8) TR
THIAT o 0T BNd & | IR el WM b Tl ST
T 3 T 2 21 faoreiiel Shfewam qen Srifyem
A @ oK STt i ‘g Wl (Soft water) FEd 2l
g Sl W o WY SEET § O I

FEN S WET o W HAhT/AELT T 2
T, for gifeam €ieRe (C, H, COONa) Bl €,
FHSR S o WY AMfhal Fieh Ca/Mg RISTE o
w9 H Sraaifyd 81 S 2

2C,,H,;,COONa (aq)+M?*" (aq) —
(C,;H;5C00), M | +2Na* (aq): M Ca /Mg

d: HER A YR & oI STH &l 21 TE
A9 FafoS (Steam boiler) & fou it wifFwre €,
Fiifer quet o w9 H 390 @q0 51 S ¢, Ty 9
FATerS 1 eTdl § HHT 3T Sl €1 Sl i HIRl &
TR 1 el a—
(i) TR FH3R
(ii) TR FHIRAT
9.6.6 ITEATAT HSIAT
R FORdl S § ohfe@aH ql HEIREE o
TIESISH HTEH 1 Iufeeld o HI0T Bl 81 STel i

el Saral frefafed fafeml gr 9T w1 S 28—
(i) SaTeTT @ e 1 gfea § Mg(HCO,), T

289

Ca (HCO,), o foemefiel @@ swaw: sAfaeaeiial
Mg(OH), T2 CaCO, ¥ Ufafid & < &1 MgCO,
%1 gt § Mg(OH,) 1 fIeiaal-Turse $=d i €,
3T: Mg(HO), @&fad &1 < 81 39 /a8 ®
TR e Y foran S 81 e s € g5 5t 21

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

Ca(HCO,), —T9 R _, a0, | +H,0+CO,

(ii) STk faf¥r (Clark's method) : 39 fafy &
S e e o e e 1 e e
ST 21 Wotd: hfeed sheie qen B SEeeEe
SFEITa Bl Sl €1 S9 BT TR Y forn S )

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

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

9.6.7 TATAN hH3ITAT

T GhN I HIRAl S H faeraviiel shiews™ qe
Y o FANEE e Tothe & &9 | ¥ol WA b
FHR A 71 TE (T FIRT) SareH | &
S Hehdl B

= fafafea fafet g @ fvan st e ©-
(i) =ma Hier (Qifean wEHe ) o U= ¥
e HieT ol Sl | foermsiie shieqam Te Hiivem
FANEE A Tothe oF WY fordl Fteh sifaermia
FHTEE T 2

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

MSO, +Na,CO, — MCO, | +Na,SO,

(ii ) oherT fafr—wifead Saameiehe [Sodium
hexametaphosphate, Na_ PO, | I AMMRE €4 H

6" 618

‘SR’ hEd 1 S I8 HaR Sol | fHen S €,
9 freAfafaa sfaferan a1 2—
Na,P,0,, — 2Na* + Na,P,07;
M?* +Na,P,0% — [Na,MP,0,,]"" +2Na*
(M =Mg, Ca)
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T UM HFA Mg?* Td Ca?* 3T &l faead o
Tl B

(iii) omaw faftaag fafar (lon exchange
method) : 39 fafy & ‘Shefiemge/mgfee fafy’
dt wed ¢ Tagx difeam toqHiifafaee
(NaAISiO,.3H,0) Siiefiellge/q=gfee  (Permuitit)
FHEAM & WAl o fory difgan tqHifem fafaese
#1 Naz @ for@ gahd €| #eR 5ot o 3ok e
W frefafea fafma sfafswa e 8-

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

HYfee/ Sitatialee H ¥ 5@ 91 |ifead I &9
T U g S €, 9 welid Gifead Farge faerem
BRI STAR HYHT 371 H: AN T o faT gas=
(Regenerated) <X o ST %—

MZ, (s)+2NaCl(aq) — 2NaZ(s)+MCl, (aq)

(iv ) HIIad IT (Resin) fafér : el w3k
Sl 1 GEH0 G 9 9 Gyelia oA fafwaes
SR fohan T 21 7 fafy shefienge 1 qom o sifess
T8l 7| o fafEe S -SO,H HHEgs T6g
FTefTeh 1] Bid & qe1 il | eifaeid g €)1 e
fafem 9 (R-SO,H) *I NaCl ¥ SU=R Hieh
R-Na o 9ftafdd feran Siar 21 3 Na* 3181 1 5ial
T IR Ca2 Td Mg 3F § fafma &tes ®eR
STl ! gg o1 < 7, ST (R = P FOmEHA 2) -
2RNa (s)+M?** (aq) - R,M(s)+2Na" (aq)

A 1 EﬁTrh'"f (Regeneration) Hifeam FAREE
IEGRERCCICTEERI S S

T ohi ST (Successively) CEIDE R IR EpED
(H* 3FF o &9 ®) a1 HumH-fafmaes (OH- &
w1 H) ™A ¥ yEifed w0 W s foaftaa
(Demineralised) d faI&d (Deionised) <&
e o e 2
2RH(s)+M?* (aq) = MR, (s)+2H" (aq)

A fafma & 3@ e |, HY 1 faf
@ B IURId Na*, Ca?*, Mg?* TS 3T ¥FIFAl g
B Sl 81 Werd: Wer b1 FehiEe B © aen s
A 8l S 2l

e fagm

FU A fat9a oF SR URAE |
RNH, (s)+H,O(1)= RNH;.OH  (aq)
RNH;.OH™ (s)+ X (aq) = RNH;.X (s)

+OH™ (aq)
OH 1 fafma 5ot o Sufeerd oA (- I,
HCO, , SO7) BN &l 8 36 YR ol OH- 3T
oA faf e @ qaa He oM § sifuferan #es s
1 S HT T B
H' (aq)+OH (aq) — H,O(1)
¥R dd woeH fafmaesl & WSH 9@ (Resin
bed) T ITIN i I0f &Y G BT €1 €, T 3% AL

TJ T q aF &R oo 9 sAfuferan et
TSIt Y T S 2l

9.7 TSI UIGATSS (H,0))
TEEINH WIS Teh HewIqui TP T, S qafeor-
i & =e] qen SiEnfew 9fe@e (Effluents) %
IUER o &9 § M 3@ 2l

9.7.1 I = fafu=r

e frefafed fafisl g0 s@mn s gehar 2

(i) SRTH TS HI TAichd Hieh qdl A i

ST O 1 HH I@ T ATRd Hich BRgeH

WES WIw TR wiar 2—

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

(i) 3=9 YR TMAd W I=fipd doehe e &
o sTaeIet SAfeRdToRhioT ¥ Ui RFHIES othe oh
SA-3TET § BESST YR U fhar S 2

2HSO; (aq) ™3 HO,SO0SO,H (aq)

STA-3TTEET

2HSO, (aq) +2H"(aq)
+H,0,(aq)
19 I fofer gammemen 9 (D,0)) sFH o %M
H ot 21
K,S,04(s)+2D,0(1) - 2KDSO, (aq) + D,0, (1)
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(iii) BTSN U aEEs %1 etwifis eqred
2—11'@0_&1"1‘%%@?7?{ (2-alkylanthraquinol) o Td:
SHRARYOT gRT feram T 1
e =2 H,0, + (s
3IAR)
g fafy @ o (~19faer) SEge TedES &
fTRtur STt SR T fora ST €1 Feav=q FH S| W
TFHT AGIT HUHRL LGN TUFARS HT FIZ0
(SSEHMITER 30 Wiaerd) deh Y foran ST 1 grEgier
RIFAEE & 85 Wfawd d XU ¥ HH I W
et w1 e HEYHee ST fohar S 2
vy i feushifaa (Frozen) Hh s %‘IE?QTFFI
TWHES W 1 St 2

9.7.2 siifaer IMOT
IS ST H TR TR T WH (3
TETehT fiel) 59 1 39k geA wifaes o7 aRof 9.4
fa o €

TESSH WSS STt o Uik STAId o el i
1 9 TELE H,0,H,0 (FeFi% 221K) 1 ol &l
TR H 3T 30 iR Hisdl Al SR WeEe
foeTa =t 2T isar (Volume strength) 100 3T’
B 21100 3T H,0, Hisdl 9 31w 78 & fF 1mL
H, 0, Torera o ui $79e1e o5 Therearsy Hieh i 7ol &a
W 100 mL IS G Bt 81 oo 5 I8 ¢ 10 31’
% ®Y H S S ¢, ST SHRT Wiz 3 W@ gt 8

S 9.5
10 3 H,0, faeraa 1 gmed afewfad w3

T

H,0, & ‘10 g faomm’ o1 o1ef ¢ &
H,0, % 39 foeaT &1 1 faeX 7k a9 td 9
TR 10 ferex sifedise 3m—

291

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

2 x 34g STP W 22.4 L at

68 g

IR FHIRIO o SERN W 68 TH H,0, |

A A9 TF g6 W 22.7 L O, < Bhft| A

a9 e g™ W 10L feet 0, 3= % & fag

H, 0, e H= Bifi—

68 x10
22.7

3T 10 &G H,0, &1 amed = 30.0 g/L 2l
T 3% H,0, faeam 2

g =29.9g=30gH,0,

9.7.3 HITHAT

TIESISH TATEE 1 GUEAT SEHAed gt g1 T
Trewe qA1 39 Ween § k! Afvaeh =T ohi
ot 9.3 o gwitan T R

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

&)5.0 pm \98.8 pm
i\ 1475 ; i\ 14538
b P 5 i PM_o.-Dy0.2’

ferT 9.3 (%) g reer & H,0, #1 &= fgae #im
111.5° 21
(@) 38w # 110 K a9 W H,0, 1§
fgaa &or 90.2° 2B

9.7.4 THIAh IOT

3T qe RIS HIeam g WS
YETIF q SATHIRRE, Al F1d FLAT T FB TA
srfaferanati 1 au e foa S @1 28—

ARUMN 9.4 TETEEISH WIGETEE o Sifaes 1o

eI /K 272.4 T (59 298 K)/gem 1.44
a|T=m=|1.7>|§/K 423.0 AT (290K) /Centipoise 1.25
rI-E (298K)/mmHg 1.9 TSR (298K)/C”/N.m” 70.7
B (268.5K W 3 )/gem 1.64 forR[q =erehdl (298K)/Q ' cm’’ 5.1x10°
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(i) 3Feftg Hregm | H,0, i NH & &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) =ft= 7eqq § H,0, AT=Fs o €9 H—
2MnO, +6H" + 5H,0, — 2Mn*" + 8H,0 + 50,
HOC1+H,0, - H,0" +Cl + O,
(iii) &= "qegd § 1,0, (e Ns & 9 H-
2Fe?" +H,0, — 2Fe® +20H
Mn** + H,0, — Mn*" + 20H"
(iv) &F 7ed 9 H,0, 7= o &9 H—
I, +H,0, +20H — 2I' +2H,0+0,
2MnO; +3H,0, — 2MnO, + 30, +

2H,0 +20H"

9.7.5 WSRUT
T % TS YOG ¥ H,0, STEfed B S 2
2H,0, (1) = 2H,0(1) + O, (g)

HTgatl T TdE TN &R i G&H WA (S HI
¥ fafed wdl @) 1 Suftefa & wHror swis sifufeman
IARG Bl ?1 37d: TH HIY o T Y g shiw A
Al I o SFeR H T S €1 g ueh wereie
o ®9 H fIarn ST 21 39 ool & H01 Y T T@I S
8, iR Yol SRS TIHHES o faehiel eTuEe
1 U w2

9.7.6 SUANT

H,0, % 9e% ¥ ¥ SYAN oh RVl T8k STEifiTeh

I | Ifig et S W 2| 5ok hw ST e Ky

o ® &

@) < Siem o SEeh1 STEIM HE il qen Sl
o foisH o w9 § T wmar @1 qfadied
(Antiseptic) & &9 H 9% 9K H ‘TR@EIC’
(Perhydrol) 1 & =1 Sl €|

(i) SHH ST GfSTH WERE qA WSTH WHEHS
o ffo § fea ST @, S S=w &I W
THTSIR] o feTq SUant 21

e fagm

(iii) SHRT STAN TESHRIAM, TR TR, WIE- IR
qen et (Fatheleaiitr) o gyoro o faman
S

(iv) ST H H,0, 1 SYAN F&, HFS H1 ],
?FI%T?IFI_OHT W*WW (Bleaching
Agent) @ ®9 H fepa wmar 2

(v) SRA H,0, 1 ST Tierui (3Ra) @A
(STROITET—ATau-fa301 H, =R den
stk afede (Effluents) STOR o, GRS
o g |, affed 7l o g amgsiat
Tgmetl qedtae enfe) o feman S 2

9.8 Wl S, DO

I e faega &9 9 Tifvs Ruged § =EM d95H
o ®9 | qen fafma sifaferaet =1 foranfafai o6
AT | T Il T THBT IR S b o
STTEEA R Al 3k el § IR (By prod-
ucts) & & ¥ a1 21 9K <A o fifqss o1 gRof
9.3 H fau Tu B 9 5o 1 S gFREH % o
itk o o g fepan ST 21 Seeeone—

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

9.9 STEETSSINT 389 oF ®U H

T | SEeEeoH s 1 § S ga H 2
o (SH—BEeTEgeH, WeH, el dSh. 31fE) i T|E
TfUereh AT, SEHM el a9 oF S84 | Had et
o iehg GRUM 9.5 | <Y T B

7q 9ol | e ? R emeEesH, Ui %
(T FFAE &) G H AT ST st g e
Tehdl 8, TCiiieh STEERgISH & <& | Ugue Ugiel 9
HH B | hael STEAIEESH o SRS € Ygu Bl
(STEETEGSH o Hiel STEIEeSH i yfg o &9 o
Suferfd o wRoT) e faeler d o Wen | S
A :F (Inject) FH R SEARISH a1 SRS
1 arfaferan &t &1 U, wreiten e (fre ereeregsH
T St ®) ok o 1 ot e T =ifew) geitfed
TS S oh Teh TafcTed 1 YR THM el aret 2ial
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|rult 9.5 fafus ot g7 92w ¥ Yo S A, SHUE a9r e o

293

EERER Cl ) SEIECER] EEIECER] WS | Wm | etew

wolt kJ o (TrdftTr e ) (ga-yrerwn ) el (Fa-3TawT)
Tfq die 286 285 2220 880 5511

gfa 7 143 142 50 53 47

Tfa faex 12 9968 25590 35 34005

o @ T 30 T Aferk BTl SIEEEgeH i 20 K
W 31 T faa i fRa S "okl €1 Wen Tty W
et S T SR Tt T Fo- o emgat, SE-
NaNi,, Ti-TiH,, Mg-MgH, 37§ % JI&f &1 o
TIEEREISM i HH HEAT T YSRUT A 2q fHaAT Sar
215 Hiret < viuehiel i SRR & Thel Fan
Tl dhfcdeh deh-lehl i @IS & o AU Yredrfed
fora 21

39 T3 | et faswey ‘gregiam srefereen’
21 TIZSISH e 1 g fHgid i 1 gd
BIESIST AUEl T BEgiSH oF ®9 H AEH qef
qERUl 2| TEGeM iRl 1 &I e qel

AI-Fsl w GeRol fagd-sel oF ®9 A A B
TIESISH o ¥4 | 21 €1 TR 391 | Ueell IR TR,
2005 H R UfEierT § SEeReSH Welfed aeql
o $o o WY § YR TR T URE H Srafea o
o fau 5 gfaem emeRgsA fAafyd CNG &1 w=&mT
fo TN 9’ H TEERgSH & Ulavad HR-oR
STIhadd W % Sers STul

SISl STERIEGISI ohl SUANT S8 el | fogd-
e o ferg feman Stram 21 UE emren ) S @ R
Soeh €9 ¥ FeRr ad1 SReEeeH o U 9
1 U1 M ATl au B TR Ul SHHRT SN
el o ®9H B FR

RI9T

TESISH helel Teh T § Jod Tad gofehl TRAMY] 81 I8 Soiagid i TReANT R ol H1 Fi2iH sl
%1 8 T folf¥re SeEn B1 gk i wHeth S (H), R (D @ CH), TRfeAH (T H) €
= AT ot Zrfeem ediEa ¥ aR g qen Seied ¥ wEdet & e 39 R o 3

THROT e RON W gerep €M T @ R

seiie ® TR Afdagel q B U el § 7 Yoot o aIgHed W el Wil S, eieiieh qge
e H gesll i Wag W AfGaged qedl o ohH H TEgIeH w1 T A

3l WA 9 91 SR gfd sifufsran (Water gas shift reaction) BRI TIERTESISH i ST e
fohan ST €1 98 et Sl o fgd-oT9ee | Ue-ScuIed o ®9 | U Bl 21 SEeEeeH H-H Thas
foraie Tt (485.88kJ mol ') Tl o 1 THUEH o HeA Uhel §¢ o foTu Sifershdn @1 39 01 & SR
W EEEEINH 1 SUAN WA 2+ (Atomic torch) H Al ST €1 BoRE®Y AYHH ~4000K T TEH
ST &, S S= Torih ol engel i afeet & fau suge e R

el qY T SEeEeeH Sue Tl Tt o SRoT Afehd Bidt 1 I8 o1e @it deell o |1 Suge
uRfeerfaal & G e BRgEe S €1 Wt eEeRel %I i AfvEi-Etts a1 oEvia (Saline)
TESES, HEEASTh 1 A(Ueh TESRES qu Hifcash 1 SREEHISHIONHAT eEgEs | aiiehd fohal T &
3T TGS SM o foTT &R-+1Tg BTEgRe SUY SAfushts 2| oTfvas TrEeRe (SIEURTET B,H,, CH,,
NH,, H,0) &1 3% Sod # srcafuss e 21 oifcoss sreeeel o1 SuanT SEeREeee o Sfayfesi
(Ultrapurification) 0 @"I’sﬁ%‘l’s{@ﬁ‘[—ﬂ;ﬂ%’ %ﬂ HIEIH (Medium) o w9 H Bl %I
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TTREESSH U TIZSISH Bolge, Stol, St HoHlel, aeata =i enfe wewergul Aifiehi 1 fawem
Tqeg sifafsmaretl SR gl 1 uigwHa eifufeanet o gg wifess offese ®i g § ora=fad s 2l
SARET-STTHIM § STEEESIoH 1 ITANT Johe ToM oh &Y § &I 3| T&d: 9o | SrEeEgeH 1 Suan
TEUUTR $uF % B9 W Wewqul B (gTESreT refererean )|

el A HE, Sgdrad e ST § Syered uxied 71 qarath o e gfteskon 9 7 sifareeyt
1 FoI- 37T T S SFerE A S ST i H el H $Heh! TRV TA €, S Seeed § Hewyul
ftrent 971 €1 STt o 37U] 1 diehd G o HRU el e epta el €, TTEd Ser otk § Hed
ST T STy | el FH BRSeH SUH o folt STarEl €1 S (%) e Yol o $HR W 7 St
qen AifeTR At Afienl § 3T foeias o ®9 H Faer #dl © (W) Tk SHFuH! (37 1o &)
veref o &Y W SHEER Il ® a1 () T8 % YN o SRS Sl €| Sl § 3Tk o0 i A(ush AN
Yo | Sl SR B Sl ®, S A Hewd o fou e @1 Wel w1 ot qen et werd
Sfefierse 3R Gyeifa o faf-mashl %1 Swai ik 1 Sl 21

ORI WA D O Toh 37 Hewaqul Afiek 2, e fmfor wnemor siet o foge-oTaeed gry feran s
21 TET ST AR KUl ¥ oo % w9 F FR S 21

TEGISH WIHAEE H,0, F1 SEHCld T Bl €1 38 Swam siaifmes foaiem, sfwfy,
wewur-FEis, Sireifies qen =R sfeue SUUR ¥ e &9 9 fawan S 2

T

9.1  TIEISH o Tolaieh fa=Ie o YR W oTed 9Ro H gHeh! ffq i Jfeasa Sgusu)

92  TESNM o HHEAHI o W faf@y qen Jasy fh 37 Feenfisl 1 §8mE A9
1

93  HH uRftfad § BEee Ueh WWaifUae w1 atien fgqeivaes wq | =i qren S 82

94  ‘whicl TEHIRO W UK SIZEESISH 1 SCUIRA ohdl Sl ST Hehdl €2

9.5  ferg-eraered fafy gr1 SEeReST 988 R W o YR S S Fehdl 8?7 T WehH
H S STIHEd T AT €2

9.6  Trefafed wel w1 qU Hifau—
M  H,(g)+ M,0,(s) ——

A

i) CO(g)+H,(8) —z5—

A

(i) CsHg(g) + 3H,0(g) —5=—
(iv) Zn(s) + NaOH(aq) ———

9.7  STEEIEISH Wi sfufehamsiieral o Tai § H-H ¥ &1 S=a Toedt o TRl i fee=m

EAlE
08  TEGIOM % (i) SO =, (ii) SR IS A9 (i) $eEE WS AR | o
1 GHE 2§27 SN gRI THEAET)

9.9  HIEAl UH THE AU o SMHR R SRy foh o <A BRYES o hiA-hiH
q arfee gd 2l
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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

T T SN FW € TF (C H,,,,) FEF FEIES G0 7 A1 &R H i Hr
FHN? 3T IW H JfFETa 38T

IREGHIHUITHA BEEES (Non stochiometric hydride) ¥ 19 &1 dweid €2 &1
T A urget ¥ TH ARl 1 S H €7 A ST I ARET e
BESISH HERU & foU Ui BEeRe g THR ST 27 q9aEy

FdT IR AfeeT § WAET BRSNS A6l ARl TR 2F fhd YhR H1E Hid
27 wmemE

NH,, H,O @21 HF ¥ ¥ fohqeh1 Tregior s+ 1 aRAm Swaad s7ifer & ofR o2
AV BTEEES STt o |1l TeIet SR hich ST oo I 1 M T8H CO,, (S
T g A §) 1 SUER B9 A Gehd &7 THEE)
frfafea # srafea Hifse—

() CaH,, BeH, @ TiH, ! S7h! aadl g8 fagdemersal o ohH Hl

(i) LiH, NaH @21 CsH 3T 701 o 9d g %4 Hl

(ii) H-H, D-D @1 F-F =i Sk av-feeiis et & =@gd g % d|

(ivy NaH, MgH, @&l H,O =i 9gd §U A= 01 & ohH W]

H,O @& H,0, ! §=1e 1 ger Hifsal

STCl o Tl : FIEHTShOT § ST 1 WHEA &2 TUhT 1 Hew 87

F, o W S 1 SAafohan H Sadhtor e STo=Re o 9ol W faer ST T8 sy
o im o el sifadiera/sraefad et 2

frerferfan stfafas 1 o F-

@  PbS(s)+ H,0,(aq) —»

(i) MnO;(aq) + H,0, (aq) —
(iii) CaO(s) + H,O(g) —
(iv)  AICl, (g) + Hy,O(1) —

(v)  Ca,N,(s)+ H,0(1) -

I 1 (F) TA-3TTA, (@) 3TI=AT=d (Redox) T (1) e sAfaferanst
o Ffiehd hifsTu)

T oh WIHURU &Y h1 Gl FH Ieer@ FHifeu|

el i S Te T AT o A1 HR &2 T HITey

gyeiftd o fafmaes fafy g0 #eR Sia & geeo o fagia wd fafy &1 fag=m
i)

S oh IYFYHT TG hi WM A1el TS THenRr fafa)

TGN TS & STiaieNe Ud 79 €9 &1 sifafsransti g wwemsy)
feraffSra Ster @ =/ stfuferan 22 7€ <@ W fehan S Seha 872

T forafafom a1 e & Ta-weS | SuEe 87 Ak 7, @ 39 SwEnt o S
ST Hehal 872

Stadee U6 S guifedl § Sel 1 SURIdl 1 FHSE)
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9.29  STel %1 S G U 3H Toeish & ®q § YA S 87 T R YR ok Aifireh-
(1) et Fehal € SR (i) STol-3Tase i Fehdl 872

930 H,0 TF D,0 % U I S0 gL F ST TG 2 fF D,0 FT STAM TI-TASH
®Y H A S el 872

931 ‘S@-3Tq9ed’ (Hydrolysis) @ ‘Sie@ed’ (Hydration) W& § &1 3@ 22

90.32 wavig eEgEe oy YR wEfh Al 9 o1fq ged S w1 W0 H g G &7

9.33 TR ShHi%h 15, 19, 23 T 44 el e ATE SILERESH W SAAehT Y TELES S
&, A ST! YRl @ MY FA SN HN? A ok Ul Tk HRR 1 GOl Hiferg)

934 = Uggfafem (111) FNES e Wefem Feiiies i eferm-3fer (i) | 5, (i)
AT STt W (idi) & et @ ifqeha s s, @ g e fe fafvm st
I MM HN? Tl AewaF &, 6l TS GHiho i)

935 H,0, foks w7 & &9 ¥ ¥ =eer i €2 fafau)

936 Treferfaa wei 9 oy @ gHe €7
(i) eEerM sefeqereen, (ii) eEgNmHR, (iil) o=, (iv) 9 3R & gfa
srfuferan qen (v) oM ga
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