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a1 1]

RDX &FHH [BFRFED] %, BB T
ST X,

BESHEMEE WVNDDDILZETERIC
BUNT2DHBNEZENULEDRE
DB THEEIDIENDBHETI D,
CNISEICMEZREICHD. ZL
TINSOTEDEREDIEL T
HNENTULEY.

[ property (@Y (BEOD)IFE, 15
4
[ element (B)({tZ) Ttk

Allotropy (=@ % %) 1is the
property of some chemical
elements to exist in two or more

13



different forms, in the same
physical state, known as
allotropes (=[@3R{K) of these

elements.

HREZEEF. TRD.REO>EBEL
NDRZETTI;

ZORRDRFIE . REBDIEANT—
BICREESENET.

[0 modification (&ZYZ P {Z1F.
S
O manner (F)J57A. BRIV

Allotropes are different structural
modifications of an element; the
atoms of the element are bonded
together in a different manner.
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| Itab A NE ADIEEI"NEN G
TEVRQI(ERR T XOEEDIS
FNEINTETOTR_E=NET).
[(RIBO)(RRRFEBEDIBF
DY —MRIEEFTOTHBEENET)
ENDS-LYV@I(RRRFFIKE
THID.ERTHDID. HDNIE
AORBICELT > THRSINEI) =
SHET.

[J arrangement ()&% &
O spherical <EYIKIRDIKFED
[ tubular (FZYEDEIRD

For example, the allotropes of
carbon include diamond (the
carbon atoms are bonded together

15



in a tetrahedral (=4 @{AD)

lattice (=18 %) arrangement),
graphite (=2%3) (the carbon
atoms are bonded together in
sheets of a hexagonal (=B 0D)
lattice), and fullerenes (=2J5—
L>/) (the carbon atoms are bonded
together in spherical, tubular, or
ellipsoidal (=f&H D)

formations).
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eV

BERMEEVNDRER TRIETIC
ER=NtESBICEERASNIE
hue

O term (B (FPIDHTO)1MI5E,
FB5E, &F958
[J compound (&Y UUtZFILEY

The term allotropy is used for
elements only, not for compounds.
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B D—EBVAEIE. DO KD DIE 6
KOO DYEICERNDIBDT
DN . BBERETI,

[0 material {(ZY¥)E8

[0 < 3polymorphism (ZY{}58)
. BEREZ (L ZFHE/MEEL
EHERBENERDE) >

The more general term, used for

any crystalline (={5 A L5 D)

material, is polymorphism 3.

BExREE. GUE (TR0 5E. B
DIZBIRRIAD DN RDIZRR)
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THOTTERDEDEREICHNTDH,
[FENET:
CNEDOERBZDRREIFI.ZNEST
(FBARDOFTHDEEZZE5NT
WEE .

O referto (---DEZIEI . FS

[] phase {(&)H8.{I18

O ie. 7305, BEITNLELS
T id est (=that is) H'DH >

Allotropy refers only to different
forms of an element within the
same phase (i.e., different solid,
liquid or gas forms); these
different states are not,
themselves, considered to be

examples of allotropy.
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B <DHDTRICESTIE. BFRE
LI BEBMUBTHERIDEN
TEDERRBDIDFALBVET:
ZEZE BR(BRDF@).0:&
(FV>Y@) 0s) D 2 DDORAFREIFE
BIC.BEGRIE D Z2ADREBTERE
TBRCENTELT.

molecular {(FZY)DFD
formulae (B)I\

molecular formulae 3 F I\
persist (B)FF#Hid D BFHi I
D, £EED

[0 gaseous (FYHIAD

O ooof

For some elements, allotropes
have different molecular formulae
which can persist in different

20



phases; for example, two
allotropes of oxygen (dioxygen (=
=9 ), Oz, and ozone (=4
>/), O3) can both exist in the solid,
liquid and gaseous (= 2M)

states.

3
A bQ?SA
hl()ﬂhag“ (=)

T

B C.W\<DHLDRE.BED
UBICHBNTIEIBIEB D EREZ T
LEE A

EEZFNUXEBOEEDNDE R
EZFO>TNEIT O ZNERED
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RRECBD=NDES. INTEL Py
DIICRDET .

<HOEABEDVVOL R Y@)EFEZES
9>

[0 Conversely (BIYRITIC

[ distinct {EMBEFo7Z<BIR,
BUIE D

0 numerous {FYZHD

[ revert (BYERTD

0 melt <BYBIFD

Conversely, some elements do not
maintain distinct allotropes in
different phases; for example,
phosphorus(=!J)>/) has
numerous solid allotropes, which
all revert to the same P4 form
when melted to the liquid state.
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a1 1]

RDX &FM 1A V5RO % &
B CmBPE L.

B Ok EXDIBIETNIDL (BIR) G

selBIS

O crystal {F)¥5&
[0 structure {ZYHES
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Sodium (=7 J/,) chloride
(=181t) (halite (=5&18)) crystal

structure.

B Cx EX:) N\BEDORQZTE,
BRDORFICIE 6 BDZRETLMPE]
DRFTZFHFO>CLNET.

[J neighbor (&) M. Bk FBEA
[0 geometry (B)&&{o=t

Each atom has six nearest
neighbors, with octahedral (=/\B

K) geometry.

W ER:) COB I I RBFR
18 (cep) ELTRISNTLNE T .
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SR T7)L—= Na*
& —071)—=Cl-

[0 arrangement (RB)Y&%,G&
O cubic {FEIILTS (1K) D
O pack (fE)FRB=ED

This arrangement is known as
cubic close packed (=15 R BFEIE)
(cep).

Light blue = Na*

Dark green = C1~

B 72 VER0O)I.BS5NEES|
‘;J:D-t‘f‘ 35’(2"/73\537‘&5 &)
T9.

[ crystal (&)i5&
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0 attraction {&)Y5|1.KL3|

An ionic crystal is a crystal
consisting of ions bound together
by their electrostatic (=g2&E D)

attraction.

WZDLOEBERDBIIE.PILA ).
NOT N THD. ZNICF Ty
IEA DL IRIEA IO L RBIEH D
LI L TUAETFTRID L
PEENTHOMICE. FRIDLAL
IO L IWET D LBDNEIFD
LAY E TV 216 181k
WMEZEINCD AV EDEEE
DNEENTLNET.
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Examples of such crystals are the
alkali halides (=/\O5 {t &),
including potassium (= /') /)
fluoride (=2wit#)), potassium
chloride (=181t¥)), potassium
bromide (=821t%)), potassium
iodide (=3{t¥)), sodium (= =k
)9 /y) fluoride, and other
combinations of sodium, caesium
(=239 L), rubidium (JLE'I'™
/), or lithium (=!JF7)/\) ions
with fluoride, bromide, chloride or

iodide 1ons.

BNaCl (Z[E. 63 6 DESHHOE
EE
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NaCl has a 6:6 co-ordination (=%&

S XUERBR).

BNaCl DM 723V DBICEFERE
IO VEEFRZRIRLET .

[ property () (EOMN) 458,45
14 (of)
O interactions {(ZYME{ER

The properties of NaCl reflect the
strong interactions that exist

between the ions.

HZNE RELEKEBIODEREL)
BETIH.BEDREDEEIC(E
EXDEEHEEREZLINTT,
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O

conductor &) (IR) EIKXEN
A

electricity {(BYBX,;E R
molten <melt(=;81F725)Di1B
=05

solid <FZYBE AR

It is a good conductor of electricity

when molten, but very poor in the

solid state.

WRBLIEEES BRI DTAVER

RzBL CERZEUEY.
[ fuse (fth)BER [RIRISE DB

0

Hg
charge (8)ET
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[ liquid (B)RIK

When fused the mobile ions carry
charge through the liquid.
WZNSICE BFEICEIVRTDIEE
DHOET.

[ plane (B)B.K¥B

[0 cleave (B) (MARRED) (KB

REICZODORITD

They have planes along which
they cleave easily.
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Sl 111

RDX =G [N ITFLIFL T
Z—hD)Z  RFBTHRBPE L.

f fo] 0 i
(A e}
\ ! i

MNITFLYFUIHS—h

B JITFLYFLU TIPS —MNPET)
Ol TFLYT)2-ILEFT LD
ILEE DB EEEN.

Polyethylene terephthalate (=7R'J
IFLYFLUI55—k) (PET is
produced from ethylene glycol (=
TFL271)3—=)l) and
terephthalic acid (=1L J%)LES) .
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HMPET RHECRIIBSESOIR
i

FUIYIBETE. TFLYT3
= ILEFUIDIVBD IR IUEIE
EPEJ“EFO)J_D (2.7-5.56 N=)L)PLX

U'E38 (220-260°C) TEETHN
2.

[J conduct {fEYHDITIHND
[0 moderate {FEYDRRED

Polycondensation (=8 &5)

reaction in the production of PET

In the terephthalic acid process,
esterification (= T 25 /)U{k) of

33



ethylene glycol and terephthalic
acid is conducted directly at

moderate pressure (2.7-5.5 bar)
and high temperature (220-260 °
C).

WKEIRISTEREEN.RBICKD
TEERNICERESIND:

n CeH4 (CO2H) 2

+ n HOCH2:CH:0H

—[(CO) CsH4 (CO2CH2CH20) ]n
+ 2n H20

[0 eliminate {fBY)frETD
[] remove {fIYPRETD
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Water is eliminated in the
reaction, and it is also
continuously removed by

distillation (=3%28):
n CeH4+(CO2H) 2
+n HOCH:CH20H

—[(CO) C¢H4 (CO2CH2CH20) In
+ 2n H20

n G, —CH, + ”mm('—@—cumt -5
OH O '
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Sl 111

RDX & Fu M [ELEEHIDE/ND]) %
REBCHRPE LR

MR DB RRICAN SRV,
TETE—EEDZE INDE
MEBHRIESN T\ D <EFFER
LZTRUSAEICRE I SRS (3)
BFr¥=.2017F 11 B 1588
HTHR) >

BEERECKED T T 3O
MLDKFEARE 1IIHA—RLDE
FRHREDBDRIGICE DT I 211
IA=MLDPIEZPZEEMRT D
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O ¥3E:STP=standard
temperature and pressure &
BREEIE

O cubic {EIYLTZD

[0 hydrogen (&g YKZ=

[0 nitrogen (BYEZH

Under STP, a reaction between
three cubic meters of hydrogen
gas and one cubic meter of

nitrogen gas will produce about

two cubic meters of ammonia

BtZ T FEIC [TIL—REID
BRI F2E— MDA HDLN
[EREDERDEINEEEEN DS,
[BLLBIDZRIOIRRDECBIC
FNIEFAISOILENEZDRD T
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REeRIC(BELCBNTO —EDLEE
CTSATHD, ZNIEZDIROAR
PACREGENZLNELDCET
Hd.

[ definite {(FZ)—TED.BIEICFR
ESNniz

[J proportion (B)LEHI.EIS

[] composition {ZYFHEAK.ES

[1 constant (B)EE. IR ZED.
—ED

[1 the law of definite proportion
=the law of definite
composition=the law of
constant composition —7E#8
D AR =BARFBTIEELLH
)y R:UN

[ state {fYIRND,8ETLED

[J compound (BEMESYIESH)
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[J component (Z)EML TL\D,
WAkl

[0 mass (B NEF)ES: XSS,
g,/

O source {ZY&

[J preparation (B)%E{@E.F/S

In chemistry, the law of definite
proportion, sometimes called
Proust's law or the law of definite
composition, or law of constant
composition states that a given
chemical compound always
contains its component elements
in fixed ratio (by mass) and does
not depend on its source and

method of preparation.
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| LIArN:EFE¢ 1} 2Yaw SOk S1))
BE0K 8/9 &5 HD—15. KFEE
BED19%558HB.

0 make up (BRDZWDHD)(E
K% ) 1B 9 D (of)
[] remaining (F)&D7Z, BHOD

For example, oxygen makes up
about 8/9 of the mass of any
sample of pure water, while
hydrogen makes up the remaining
1/9 of the mass.

BBHLLEBDENONCNZ T (B
LB DEAONS (L FERDERZ
ZRLEY.
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[0 along with &—#&(C,BfT:IC
M=, DfEIC

O multiple (8 (=) B

[J proportion (B)LEHI.EIS

[] the law of multiple proportions

fEHULE B DIER

Along with the law of multiple
proportions, the law of definite
proportions forms the basis of

stoichiometry (={t Z235) .
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a1 1]

RDOX 7w B [PLUZD2ADEHED]
Z REBCTHRPE LK.

PULZDR

WD FORBICHTB. [BO)ENLE
HEOIDRDORATOERSEL (PU
ZOAD)NCEL>TERENFELE.

[J definition (YT
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O acid (B)8

[0 base (B)EHE

[ devise ()T K9D,EEXID,
ZEBHISHEEITD

The first modern definition of
acids and bases in molecular

terms was devised by Arrhenius

(=PULZDR).

BPLZOD)CL>TERBEBEND
KDIC:

[(PLZO200BO)E KR1AY
(H*) ZF B9 DIZOHICIKDP TRERE
ISYWETI;
DFEDBEIKBRDPT H1A
DIREZIBOLET.
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0
0

substance (B)Y)E&.Y)
dissociate (fB)S|=BET,DEET
)

concentration (B)EE
aqueous (FZYKD

solution (& )BHK,BE|

As defined by Arrhenius:

an Arrhenius acid is a substance

that dissociates in water to form

hydrogen ions (H*); that is, an

acid increases the concentration of

H* ions in an aqueous solution.

BCNE KDKFRTA/IN. HD
WEEROZYLMHONTAYDOBIE
H3|ERCLET.
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This causes the protonation (=

ObV[=KZR1AVIID0) of water,
or the creation of the hydronium

(=EROZD L) (H30%) ion.

XEROZDLTAIE(AFVZD
LTAY@)DE>EE&E M.

BCDKRDIC R TR EES HH &
H:0* DB CEBRSNTNEY
D ZNEBER BOBFHKBER
PTEHIEELTEFEELZCE
BSEMENTNSHSTT.

[J symbol (&)5&£S,LDL.TS

[0 interprete {{B)(+B+as #)
(%) G- DRIRE) BRI SR
MIB5,mBPTD
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[J shorthand (&) S.FEI8FEC
i

[0 bare {FEITSHLDRD

[0 species (Zyi&[#a]

Thus, in modern times, the
symbol H* is interpreted as a
shorthand for HsO*, because it is
now known that a bare proton
does not exist as a free species in

aqueous solution.

BPL_J2MEEONE. k#1k
¥) (OH-) 7 A& B3 DIZ8HIC
KDOPTEREIDNETI:
DFEDBE(E. KBRDPTOH1F
JDOREEEBOLET.
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U
0
0

substance (B)Y)E&.Y)
dissociate (fB)S|=BET,DEET
)

concentration (B)EE
aqueous (FZYKD

solution (& )BHK,BE|

An Arrhenius base is a substance

that dissociates in water to form
hydroxide (OH") ions;

that is, a base increases the

concentration of OH- ions in an

aqueous solution.

WEBEMEEPILAIEDOPUZ02ADE
FEKBRICBRENTNT, Fe.
BROTZYDIREICEELTNE

ER
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[ restricted (F)HIR=NZ.BR
5nrz

[ refer to (---[2)BFEL TL\D

[ solvent &) BAI,BHE

The Arrhenius definitions of
acidity and alkalinity are
restricted to aqueous solutions,
and refer to the concentration of

the solvent ions.

BCNICKD. CNSDIEKBHEDH
ADEBBHZERBPI DIEHIC.[TLY

2T ukO—)—DEBEOIELED

LT R@TRDFEICEIELE.
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[J subsequent (FZYZDRD,Hil\
TRID:HED,ZDED

[0 account for (). B)DIBB %R
B89

[J constant (Z)EH.EITED.
—ED

This led to the development of the
Bronsted-Lowry theory and
subsequent Lewis theory to
account for these non-aqueous

exceptions.

BE=FELTIIPLZOADBOIE
L CEBERDEDICE . KADE
AERFIC BEHDUNIBIRIRE
TLENER U THEESH %S|
SRISFEINERDEREA:
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KBHREROZDLREDBIEE
(FKB M KBILDRE DB .

[ Overall 8|) [(NXZAZIZEM]HE
SHICLZIE,EEBICHNIE

O qualify {(fE)EEEITD. ER%E
525

[ chemical (B)ILIELIZEEH
THES M E [(R5B, % 6]

[ otherwise (@I)=EEI NI,
BU7R T3 A T, IEH DIRREIC

Overall, to qualify as an
Arrhenius acid, upon the
introduction to water, the
chemical must either cause,
directly or otherwise:

an increase in the aqueous
hydronium concentration, or a

51



decrease in the aqueous hydroxide
(=2KE&{t¥)) concentration.

BT IC [PUZODREDIEL
TEBERDIEDHICIE KADEA
EREIC. BRHDERIZIKE T,
EZNEELUTDEESH%ZSISHE
CERINEEDE R A
KBHEEROZDLIRBDBDEE
(FKBMEKBIEDREDIBI.

[0 Conversely BI)W¥(C,ZXTIC

Conversely, to qualify as an
Arrhenius base, upon the
introduction to water, the
chemical must either cause,
directly or otherwise:
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a decrease in the aqueous
hydronium concentration, or
an increase in the aqueous

hydroxide concentration.
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Sl 111

RDX &FHH [BICHD]) % =55
ST X,

BE{CHONL A ZSHAD DD
RFTOBt (BFDEKX) DEE%ZT
MmLET.

[J describe (f2){---%Z&)SETih
N, 92,5 T D

[J compound (B)ESY),SMYD.
=}/

(0 atomic mass RF&

The oxidation number describes
the degree of oxidation (loss of
electrons) of an atom in a
chemical compound.
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B Z8 (. (BIEHON(ZENEED.
B0 XZREEBOTHIBETHBDZE
IS BERDITERDRIFIADIAN
TORBEH HB/BESNTE R
100% 1AM THDESE RFH
FOTCL\BIEED RBNDERTY.

Conceptually <BI)BI=69(C
positive () (EZF)IED
negative () (HZF)BD
hypothetical (MR [1RA8.
REID

charge (B)E

component (&) WPEBZF) DD

O ooof

O O

Conceptually, the oxidation
number, which may be positive,

55



negative or zero, is the
hypothetical charge that an atom
would have if all bonds to atoms of
different elements were 100%
ionic (=17 AVIMHED), with no
covalent (=HBIHES D)

component.

-:n‘g\ iﬁ.;@:%%‘:ﬂb\ UZ‘QJL/
EIERICE TEEO>TL\BNITTIE
BOFEE .

This is never exactly true for real
bonds.
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WELEVNDABIE. SR PITICEK
DT BREDNEDREZEKT
DD BHMEARLSNELE.

O signify (B)RIKITD
[0 substance {&Y¥)E

The term oxidation was first used
by Lavoisier to signify reaction of

a substance with oxygen.

WO BZDRICIEI NEF . BIE=ES
NDONRWO . BF 2R OEEBES

N.ZLTZNOEBKE. BRS/SEN
B ZER[HT . 8FHKRHND

FOBRMEDRIEZESTRDICLTS

nxuic.
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O oxidize (fE2)BIL=ED

[J upon ~ing FDEHEFFIC. I
LVZRXD

[] regardless of whether THAD
ER”RDBDE

Much later, it was realized that
the substance, upon being
oxidized, loses electrons, and the
meaning was extended to include
other reactions in which electrons
are lost, regardless of whether

oxygen was involved.

WESEZERBLR . BRFIIE.

[ approach (BYEWMEH A &
A FEERRRE
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[J consideration {(&)YZE

Simple approach without bonding

considerations.

BHDIEZETE RBZERNET:
EZENCRTDOEDDTROEIL
HEI TR THOERHSTE=N. B
DETCHRFT DBEIEHEOLS/RE=N
9.

[0 Introductory (HZY#DERD
[0 postulate (ZYRE

[0 formula (&)

[ overall {(FZYEERD

Introductory chemistry uses
postulates:
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the oxidation number for an
element in a chemical formula is
calculated from the overall charge
and postulated oxidation number

for all the other atoms.

WEMZAIE 2 DOREICEINT
LWET.

BB =K &I +1

Bt =BRE—2

A simple example is based on two
postulates.

Oxidation number = +1 for
hydrogen

Oxidation number = —2 for oxygen
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B OBMDEH LA BEWD—D
DITEDEIEWEKBEBILYPTD.Z
LT P =L HaSOsFE 72 (E HeCr207
DEDBRBICHNT T ELLEIE
H=EBIZHLET.

O approach (CBYNDHEBDEIE
A FEBAMRE
[ yield ({BYEITD.BELHI. E
B
0 correct (FZYIEtE7S

This approach yields correct

oxidation number in oxides (=f%

{E¥)) and hydroxides (=KE{t¥))

of any single element, and in acids
such as HaSO4 or H2Cr207.
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WZ0EHE (. FIADIZAMNZKOT
D FEF ZDRECBEEZH T
[EHBCEICLOT LT DIZENT
SENC

[0 coverage (&)Y&HE
[ assign {fBYEINBTD
[ priority {(B) BT

Its coverage can be extended
either by a list of exceptions or by
assigning priority to the

postulates.

WEE (X H:0: (CE=18B{LKFR) IC
BNTHELTIH ZDREICHL)
TIEGER 1 DBFEHECKI NS D
BROBILHZ—-1ELET.
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The latter works for HaO2 where
the priority of rule 1 leaves both

oxygens with oxidation number
-1.

WENNRRESZNSDFEIE,
HREDEBICSNHEDZHIC L
SNDEBEZILKIDHTELNEE
hue

Additional {FZ)IENND
ranking (&)F3.52F0
textbook (BYHARIE

scope (B)EH

OO o0o

Additional postulates and their
ranking may expand the range of
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compounds to fit a textbook’s

scope.

BAELTEEUTDRDZRENDTT.
ZIDYREMEDSD 1 DDIRENDE
s

BEEDBOTND—EDED:

[0 algorithm (B)WEHA[HIN],
BXRPIVIIT L
[0 possible (B)OJEEI%E. 12T

(0 atomic mass RF&

As an example, one postulatory
algorithm from many possible;
in a sequence of decreasing

priority:
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B 1. EADOEDTRTE BILE=
0TY.

1.An element in a free (8{XJKEED)

form has Oxidation number = 0.

B 2 {ESPFTEEATVICHT,
BBt LSMEERE1Z
JDBHEDSEHCEFELINTI .

0 sum (B)E5

2.In a compound or ion, the
oxidation numbers' sum equals
the total charge of the compound

or ion.
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B 3.{tSNDPDOIVRIS ERILH
=—17T9;

FOBEWN\DTY BRFILZEERE

BELRWRET. . COZEE 'R

ERFRICBRUET.

3. Fluorine (=7Jw%) in
compounds has Oxidation number
=-1;

this extends to chlorine (=123%)
and bromine (=83%) only when
not bonded to a lighter halogen,

oxygen or nitrogen (=Z3).

B 4. ZNZNALSRDDOPDTIL
—J1GEX=PILHIER) &7
=T 2NDEBRBCEX=PI7H
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DIRER) (S BILH = +1&
+2 [C7RDET

[0 respectively (gl)&~<

4.Group 1 and group 2 metals in
compounds have Oxidation

number = +1 and +2, respectively.

B 5. KRCEBILH=+1 THdH.
ERILCEFEBADKRILADEL
TRESNdEE—1 ZHRALET.

O (%3 metalloid (BYFERE;

UEHI*ER (T TR ERG
&)
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5. Hydrogen has Oxidation
number = +1, but adopts —1 when
bonded as a hydride to metals or
metalloids (=3EERE).

C3E:BI 2 [E, KF|IL NI L NaH
O HRFDOBILEE—1)

(AR ES)

68



a1 1]

RDX&FHHM [F _TILEBD]%Z.
REBCHRPE LR

I\ 150, K214

o

SZTILSEM

WY —TILEHROII.ZEDIE
BTHDIY ZTILICLDOT. 1836 F
CHRBP=NLELZHTHRO—&E
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CT.MBEBHEB RSN D
PHELLTRVBREESEDSRENE.
&N (DB R CRzENdMONR
W HASREDELTE

(0 N 1 B R B O

O

chemist (BMLZE

cell (BYE

be consisted of ~ ~H5HD
copper ()

solution (BB RK

immerse (%) CRIKREID)
29, D35 (in)

container {(ZYBas. ANY)

The Daniell cell is a type of

electrochemical cell invented in
1836 by Daniell, a British chemist,
and consisted of a copper pot filled
with a copper (II) sulfate (=i
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[18]) solution, in which was
immersed an unglazed (=%&REE0)
earthenware (=[828) container

filled with sulfuric acid and a zinc
(=d§8) electrode (=FE1®R).

W& RILYBM@ITR DDD
KRBDEBEZRHEZEZZLTL)
FUED BRDERRE. BNDDERE
DICFOTEESNDKRZHET
DIEDIC.F2NEBMBZEDLT
L.

eliminate {fB)FR<
hydrogen (&)KZ&
pile (BIEHETLZEBM
solution (BYRRIRHE

O odod
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He was searching for a way to
eliminate the hydrogen bubble
problem found in the voltaic (=7R
JUA) pile, and his solution was to
use a second electrolyte (=FBfEY))
to consume the hydrogen

produced by the first.

WRBERL D RZEEMBHO SN

BENdTLLD.

0 substitute (YK =D
O dilute KEZY®BIRLUIEEBHZ

Zinc sulfate (=fR#E2dbE5) may be
substituted for the dilute sulfuric

acid (=HRES) .
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BY _TILSEE. ShEHEOME
DOBRICEONIZERFEDORMICITL
TOKREIRNETLE.

(] battery (B)&Eith. /\w!)—

The Daniell cell was a great
improvement over the existing
technology used in the early days
of battery development.

WY _TILEBE EBEDDENMT
HD NSO IRKDEZEDELD
BERTEHDNDTI.

0 contemporary {FYIR{XD
[0 definition (FEYESE
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The Daniell cell is also the
historical basis for the
contemporary definition of the
volt, which is the unit of

electromotive (=8 E () force.

W188l FOEHEZZE TRESNE
ER/REMUDERS YT ZIILEBD
BENHPBLZE 1L.ORILNTHDED
IC.&RET=nELC.

[J Conference (F2YEFD.BIED.
EIVIONZIION H VI

The definitions of electrical units
that were proposed at the 1881
International Conference were
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designed so that the electromotive
force of the Daniell cell would be
about 1.0 volts.

ERADEET.250° CHOY T
B DRENZBNIIE RERICE
1.10V T9.

[] potential (B)BNL;TEENM
[ actually (8I)ERICIEEE

With contemporary definitions,
the standard potential of the
Daniell cell at 25 ° C is actually
1.10V
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WY ZITILEMCHNT. SHETERD
BRI ZNZNHBRAIDIEERH
BBDBOBRICBENET.

[ immerse {f8) CRIAZED) R
9,085, DIF S (in)
[0 respectively (B|YZFNZ&MN

In the Daniell cell, copper and
zinc electrodes (=B R) are
immersed in a solution of
copper(Il) sulfate and zinc sulfate

respectively.

BESET.BBEUTOFEDDORIG
CEICBIELET:

O per GIY--[CDE,--C&IC
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At the anode (=8&1®&), zinc is
oxidized per the following half

reaction:

BAZETHOEBHRBDZHD. Y=

TILEBD 2 DORBDEBDEfAE
Zn—7Zn?*(aq)+ 2e—

(RERZERENL—0.7618V)

[0 demonstration {&)EMIIZ,
Stk

The two half-cell form of the

Daniell cell for classroom

demonstrations.
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Zn(s) — Zn?*(aq) + 2e-
(Standard electrode potential
-0.7618 V)

BEET.RIUTORBICLDE
TTENE9:

Cu?t(aq)+ 2e —Cu
(IBEEM 73 EBE(I+0.340 V)

[J reduce {{E)EITID

At the cathode (=B FMMNDIER),
copper is reduced per the
following reaction:
Cu?t(aq)+ 2¢ " —Cu
(Standard electrode potential
+0.340 V)
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B AORISEUTODEOTY:
Zn + Cu?*(aq) »Zn?*(aq)+ Cu
(Z|BE 1.1018V)

The total reaction being:
Zn + Cu** (aq) »Zn* (aq) + Cu
(Voltage 1.1018V)

B ZETHOEREFRRBICHNT 2D
HEBMELTRHOSNTWNDY ZTIL
SMOERED . ZDEMSDIZHIC
LIFUIEERENET.

[ simplicity By
In classroom demonstrations, a

form of the Daniell cell known as
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two half cells is often used due to

its simplicity.

W2 DD OB/ IE. L DRIE

D—DDHPEERZZET.

(] describe {{BYs2h 95

The two half cells each support

one half of the reactions described

above.
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NETOERBIEIHESNTOET
DT, LLTA 2019 FHRE, ELLVESE
EHRTY,

$5(2. KADOKAWA i H kiAo D #r
LLyV O—FI)—X 3 fitl& 2014 FH
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>\

- tA—HRHEBL AL < =FhE
w> .
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