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(A) %R P i
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(C) kM 5 Bt fo #i R b Ik

(D) BB 250 % il ($£38)

4. TEHRZ#B22BAASREL AR TN T ELS, THANLHAZZHT 2EX
B, ey B 18]

i, 4= 0.000 000 4 0.0055
WA g e

ﬁﬁ/ﬂ; B3R 0.0000027 & 4.75 0007 773 20 274 345247
' A

EBUFC 22 7CHT50004F—ATCHT30004F 1637 1827 1808 1807 1808 1807 /
PRbY ;) HLHY %P

($4)

5. FeCly A2 Tk & T bk 20 48 96 b BB AR . A bk 220 i o T o o7 B0 R4 OF 4 20 T 7
£, mEMEAT (G8%H 200 ):

(20 (FeCls)
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[B] 2T 71 o] AR

(1) 5 W FeCl, 4k % 47 6 K B2 o & F 7 2 A

(2) NEMR & 28 47, R X B4 W57

(3) & FMERME A N, RAAM L E?

*6. Fl A, BFETH|HA,

Invar, invented by Ch. Ed. Guillaume in 1896, has a small coefficient of thermal expansion,
about 1.2 X 10 °. Since then, no better invar has been obtained. I have, for the last six years, been
engaging in the investigation of alloys having a small coefficient of expansion and obtained in
June, 1929, an alloy containing about 63.5 percent iron, 31.5 percent nickel and 0.5 percent cobalt,
which has a smaller coefficient of expansion than that of fused silica.

Several explanations of the small expansibility of invar have been proposed, but none
can be considered to be satisfactory I also tried to explain this phenomenon and developed
a new theory by which the small expansibility of invar can be satisfactorily explained from
magnetic data. Following up this theory, I began to investigate the thermal expansion of the
ternary alloys of iron-cobalt-chromium and found that an addition of a small quantity of
chromium to iron-cobalt alloys containing more than 50 percent cobalt considerably reduces
their expansibility. In July, 1931, I obtained an alloy having a much smaller coefficient of
expansion than that of fused silica. For example, the coefficient of linear expansion at ordinary
temperature of an alloy containing about 36.5 percent iron, 54.5 percent cobalt and 9 percent
chromium is less than 10 " in the annealed state, and that of another alloy having a very similar
composition to the above has even a negative coefficient amounting to —1.2 % 10 °. These
alloys are so resistant to corrosion that polished surfaces can be left for several months in a
moist atmosphere, water, sea water, etc., without showing any rust spots; they have been called
“stainless-invar”.

( /5 CHL H : Kotard Honda. A New Alloy, ‘Stainless-Invar’ [J]. Nature, 1933, 131: 587.)

(1) Do you know the use of invar alloy in daily life and industrial production?

(2 ) Why do alloys have some superior properties over pure metals?
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XERNRMEER? ZOTLMNUTRANGEKRINR: —2HFER
R TRYIRIE, BMEERMNERER; —2UERNBTHREE,
RN FEFEER .

ERBIMMBEHNTRANEBRUZRNAEZNEM . £4XF
&, FAIEEINZERMERMUFEFERIERIIR, THEZINW
FRMERNMUZFENEERR, URNAMUERNBTES
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1

H= 32 (A
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6.1 | Ht=KhiE

ATV IE 45 A AL 2 R AT IS AR BN, TR 0 2% ) ER A e
B v A0S0 BRI BERE S L, AR AE B NR B R o nwesmmikie
A, T AT R T ) 42 PACAE A RRIE . L AR N B R MR
22 SO R P, AT LAY 22 B R I, AT LR e AR A T3k
Tolk A =2, W, VR 2 O 8 LA Y ARSI R R
me) PR 25, AT LA G b R TRl A R H R A A S B
WE

> B 30 [] BT =eeeveeveeeeenenenens

LJPEES

H A Y
. UF I iR ER o el

Mo R He A R AR A, g A
e 2R AT RO DR TR 2 B AR R 7
PR, Tl 1A B — i BRI e A 2 T
SR T, T, LRI SR I A e
HHR

KIBA SR R AESR A

(1) B—Tr g AR fE S T RF EARE, RER PSS,

(2) BHGE R 1.0 mol - L' Fidh R & TR, BEGCH m, R E
0.001 g ).

(3) KBt my, FHOR I AR, i 2 AR, i RO IR G
Yt m o

(4) NENVRIR &G HF RIS, B3R 10 s iR R AR AW B i, HE RN
GE, BRI SR AE TR

B8] /s
RE /g

0 10 20 30 40 | e B_R %k &

(5) i AEARpR I S WS P m o B RIS AR R

41



»/8

& 6.1

(Al FEASSLER A,
RS e vy = 3 0p A g

£

42

Fs ] /s

RBRAT SRR ISR 5 ) o B s ] (922 1

PRANAT 3 A 122 A5 S R R BRAEE 2 e TR IR R BT 2506 i

Pz A A OB A IR AR R SO PR . Al
FONPIR s LB IVA /] s N T R A e S R 7 IR = N i
M, FATTH AL [ PSS ST e JEE A i A
JERIREIN (RBOE(E ) AR E S HZos e O A, H— i
Rk

_ Ac

YA

e o Ronfbra RO 3R, At FoR i A 22 4L, Ac R
TE At 3K B i (8] 5 — B 0 4wl 2 1l i ) Joi ) e 2 A2 4
e B Y B — A mol - L', B E] B9 B2 AT B s . min
Ao PRI AL 2 S T A Y B AL GE R 2 mol - L - s i
mol + L'+ min' &5, R o FIR% Ar X B H] A Ak 2 S R
(- 42 R

<55 J

B A +2B == 3C +2D £E&RFH#AT, Rt A
RAEREA 1.0mol - L', £ Imins, AMREZTRT
0.8 mol - L', W X 1 min A v(A) & % V7 v(A) T K
FAZACTF B AR i i Fevly 7 =



I F 2 MR ZRAY ] 2=

(2 I B IR Z N A . I 6.2 R, Al
ST, [RIBPRRRE AR R 4 ACRR [R] e B4 i PR s T
it B IR AR LS ] e 5 R I I A )
R H B 5 A 7 BT 22, DT L Y
ERRIR], FEWI L I R % 5 1 R SO
SR Sh . RIS AR R A P T A R I o
RIS, BAISN I A PR R R A M.

I e SE ORISR M7 SN R A SRR B6.2 . HISMHI SRR
PRV

A=A AL 5 0PI A

1. M Bk 27 2 I3 3R P52

WY i, SHE— mi£$ﬂwmAlmﬁ%mm£%Tﬂ%@m
BEHT, SRIGAE S —M S R B 4 mL 0.1 mol « L', 4mL0.5mol + L' AYELAR,
BRI, Wik 6.3 fis., sl RIS, %WiY%ﬁ&ﬁﬁﬁﬁ fii
R IR A KIE T, BB R A L oRAE S B A 1 AR 1k

B 6.3 N[ BEEh R -5 B S P S B 2

2. I EE AR 2 BN R A5

3530 mL 0.1 mol + L' Na,S,0, AP LKA, i —30= AR
KIBH, FH—LRAVKKIBT . FBER 15 mL 0.1 mol - L™ RN A7 4N
THRRE, B KIRE B EARPAS K, WE 6.4 (a) iR, #fEk
BRI .

B HBebl, ZEARINTEIG E A X7 B4R, 5 R R IR R A S
WA AR EIARAMIE TR e, ERIBMIE X" BAWER, WK 6.4 (b)
I N 0 1 I I T 2 51 O S A S A 2 B W

Na,S,0, + 2HCl == S | + SO, T + 2NaCl + H,0O
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(a) {RAHI (b) BAG

6.4 A[FEE T BB RR -5 ERRR Y S

3. PREATR XA 2 BN SR A S )

FEPI SR 1IN 3 mL 3% /Y HyO, ¥, 10 Herh— SOl i A D[]
PR AR, LB S v 7 A SR O

B LRSI ML TR,

EALKIAY - Grk-E D) MEITFR KU LER
K
B
T

[ R SCRe e Al A T AR B A R A 7 2 AR S B AR R /N 7 ISR E
I E FIRMESE ROV R, AR SRR el R S

13,
S 2
‘:;g. . £—

ST AW RS G B, R &SRR ik F AT %
Wy ? HE B 6.5 F B R R E AT B R B4 % ek 34T TR Ae

R
i
4 4t | p: 4t |ps
3F o« 3 3
2te ® 2 2
I—Cbe l.ﬂ"%?
3 %038 E',_. ‘::
(a) p (b) p=2p, (c) ps=dp,

6.5 iSRS MRHRSE M s

>~
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F L R e A A5

RRAA—FELZHNEHRE, MERABER T RO RERA, XK
LOBRARBEZFNMEGARTRZ—, mRENRRABITAENT
W, BRLARAATA LR KA S W mAF B, m BLiEAL# % K K AEHB
XSG ERERA, R, SRAABFTABBNUFELF, RAALTH
EFEZRSATHR, MPTREREEREREL, HFREIAT RAKE, #
A & A AL R 48 A GAEELR, PR IHERFHHES, X
—BAR G TR AT, AARASA AT IRBETRETE, EEH. K
b St TE AT A2 R AR,

Xf EIRIRGTASIE A TR, AN RLEZE SR S B
PR AR IR, SERL R 3R

g3 2“2 = »”»
By (R ) MET K Ok Ord OFRP@
BAL K ]

By (BR) BT O¥K Ord OFRPa
¥ K B AR D%k O OFYh

853
N B ) O%x Omed OR#w
I iE A Ok Ord OFRP@

=E
MR O¥K Ord ORP@
s ¥R R O¥K Ord OFRPa

£ K =R 5 , .

(AASHRESOER) | 4 msm Ok O OFY%H
HRAL I Ox%K Ord OFRP@

B, SOSTIRORLR /N . R IR AR JRSRAE
SIS R AT RERI A A S N = A . BRAE, IRAES 4
R ORI 5 R IR S B AR 5 vk 1
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EA — ALY F R R, ek, A8k
K RS TR R AR A F L REENF T AT SR
FARK FA P AR R F D7 HxE 6.6 6956, HLIAAAN
i A TR AR A K R ik

-

SRR AT SO

B 6.6 SPFAMEXIAL A RN A

@REF

CHUEIIRBRUER NG

EEWER L, WFRGEFERNFARAR, EHNER L, BB PHF
BRI BT SR GRS, A KRG E LS (ps, 1ps=10"s) £2&F (fs,
1 fs=10"s) B8, WEFHF R4 beik 69 R BT A2 F 5 F N3RS AL Mg Tk,
FEAERACT B 5T ARSI F IR IR T A, X E R AT
Fo AR A5 RS 3h 71 5 6 IR ARBF R A B

KegAEFEEA3IXI0 m - s, A1 EEE, RRGELA03Ium, £, BA&
WEEEHEAFREFFER (Ahmed Zewail, 1946—2016 ) A A K42 £ kL 5] &
B RT A 5P, A KA RIRM B AR, W T F AL ko BR S, XA
AN FIE B ARUER T AR midAE, KKIE#H T AL RS EITFE
BNk, FHF RELEHRIET 1999 FiE N RALF L,
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HIRS5]
B 7% ;

SR

o E—EFUT, AN, H, FERREG KA, MET B2 & 45
BRI T %o

B BB 4 21 JR N, H, NH,
#2453 % /(mol - L) 1.00 1.00 0.00
5 min B /(mol - L) 0.95 0.85 0.10

(0.95—1.00) mol - L
5 min

=00l mol - L' - min

RAEFR FHAE, H i o(N)=—

AR o(Ny) BIH R, %R T A A

(1) 5 v(H,) o (NH;) B 1E.

(2) v(Ny)\ v(Hy) #1 o(NHy) BB E R THE? I ILEET 2
D7 WHESHFEFRR FE T LFETHBRZA M 4

xR
(3) & FE Az Kb a2 & Tumﬁ%%#%?

o (1) MR R PP H 2 F oy — Mk ik fw—— HATIHH .
(0.85—1.00) mol - L™ L

v(Hy)=— - =0.03mol + L " + min

5 min
(0.10—0.00) mol - L™ L
v(NH;) = =0.02mol * L " * min

5 min

(2) o(Ny). v(Hy) F1 o(NHy) By # (8 B A AH 25, (2 o(Ny) o(Hy):
O(NHy=1: 312, HH % T 2R R o 4 4 8 12 it
EHZ

(B)ZE-NEASYRSEWRN, Bz NEXNERH
WE. RE. EBRMENFEF, HAREH N, Hy WKE,
FreEaE . HAEBSERGE B, Aoz KN
Wy R R
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HIINE

1. RENFERNAFHNAERZRZ ( )a
(A )5 7n k58 (B) KB4 ik &
(C)RZ R4 B & 8 (D) 1 5

2. THAEF, FEMBRNEERNZ ( )e
(A) 4G 1k (B) &4 8 &
(C) %4 (D) #rHEA

3. TR F: CaCO, + 2HCl —— CaCl, + CO, T + H,0, T7|#H k&

T FER SR EER ( )o

O B {LEt A N ER S B E R A

Q) et jE WA AR B B

() AL A R pH & 0 AE

(A) RAHEDD (B) RHEDG®

(C)RAEQD (D)D2B®

4. £ 10 L B EFHATR I : A(g) + B(g) == 3C(g), B W4 i th &% fb4n

EArw, W 2min WHAMFE C R rWFHRMEE (C) £% D7

20

g

= 1.6 -

:_Eﬂi

E{ 1:2

08+

04

0 |
1 2
I [E]/min
(F45m)

5. AMEBEREFRR AW ER AR IRE N BRI R, 152|625
W R

KI5 FHIR S B3 . 1°C AR 100 mL AT E B /s
@ ] 15 200
@ ] 25 90
® BE 25 10
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(1) ZROFRDEHA , LSRR A

(2) il P 380 B A RURL A/ A 5 BB 28 3 % e B SE 3 G 5 2 o
(3)Z L H B 2R A \ EREMFRA LR R
oL 3 2 0 B o

(4) & Bt — N 5L e 7 2 30E WA 2 BR B9 3R A 122 R B 2 3 8 3 v
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TERM AR ST T A = o, HSCTEA~2 ON R R A
Wiy, T B A A O TR . s i, S
VIR s A A A A WAL O ASREREA 758
47 AR SOV AR RE SR A P B K

( wigREE

E—EANT, MR 2 e, A
Hugm—Jr AT s, AR A AT . [HIE,
FER b2zl N, RN ISR S R4, WNTEER 2 TEtfad
B 5K R, CL, #1 H,0 & A % HCL 1 HCIO, [
i HCLATHCIO X4 A2 i CL, FTH,0 ., 7EAHRI SR, 1F.
W Ty A AT AT RO, FRATIFR A AT SN o AT s
=" £ ks Wm) i) s g Rl 2647 o Sl s R AT AN
] A= B 7 1) A T O SO SR A S W T, o — 1 IR NE 7 1) 3k
eI N T ]

2 s ?
.&\

a =

5iE. &)E
FEALF)
ER N FH0IARERMT L7 AR VAWK, £, iF
R ik B RN 2dlT? SIPREM R RE, ER Tk
Riaih R ik B g A Mweit A 4R

BREAF T AZR A+ Ny(g) + 3H(Q) 2NH,(g)

( #FE

A CE T, RN A A A R RE N, T H, [
6.7 (a)l, FFUR I W I A& A A9 4k 2 SO A Ny(g) +
3Hy(g) —— 2NHy(g) [ Bl 6.7 (b) J; BliE W AT, FFURA
NH, 2B, AR 2NH,(g) —— Ny(g) + 3H,(g) K4, H
T A NH; W BEAR /N, BT LI R w0 46 B B A 3 s o 8
AR/ BEAF R EAT, N, FIH, B9 EE B/, NH, A



JESE R o DRI T S5 N7 o 3R R i/ ) | 300 S 7 S R R K
HENAHE IR, TE SO R 5 30 S B R AR S, I N, |
H, I NH; 59#& A FHREIS R 22 A mi 22tk [ & 6.7 (¢) (d) 1

(a) Nyg)+Hx(g) (b) Ni(g)+3H,(g)—> 2NH;(g)

<
5?2?;?‘ﬂsbgrb CZ';; tgf?,ia

D ‘p O, ¢ VD o ,p"g e
300 J64:p
e 09 ® @c @

(¢ ) Niy(g)+3Hx(g)+= 2NH;(g) (d) Ny(g)+3Hx(g) = 2NH;(g)
B 6.7 —E&MT N, Ml H, NI Z ARk P

USRS EA S AL, ATA Al 300 S A T 31— e
JEIT, TSN G3 S  B4 B R AR A, 3k BN IR R
FAH G RFAL, Rk PR s F
PR E T30 S REAE %A F B ITREEA T I o R AR

Ak SR B, BRSPS A B S A
ARSI T ae St AP (S VN @ e = N S TR U kR e
BT, FURPIEIHERATS, RIEEAMY B AT AE R AR i
HARE, I, s PRl sh A

( wxTEmBEs

SR B P ERIRAS S, A RO AR (U |
MRS ) BUE T, JFORECE BRI TRE, 1E . WO
(AR, PR G A 4D ) 5 R il f
U H ZIRFVH AR, X R e P A 80

= S JZI R (mol - L1 +s71)

Vi

Ay

'T.JI]-_:'UE

o
fod

) /s

A 330 5 7 3 R B ]
AR A

51



000
O W FEHS A

B—3 R, A 3 mL 0.02 mol + L' FeClL, %, FHMA 18 mL 0.0l mol + L'
KSCN AR5 KA RO Ak =R .

FeCl, + 3KSCN == Fe(SCN), + 3KCl
FARE)

A4 R, M1 SREP AL 4mL FRIEGW, m25. 35, 4
SIE T IMAZ 3 mL EIRIEEEW K69 (a)l, B 25, 345, 4 5
A HMA 1 mol » L™ KSCN . 1 mol » L' FeClL ¥ 1 1 mol -+ L' NaOH
VWAS 1 mL, XFHOEWE A2 te, Wik 6.9 (b) Fims.

i )
TILRLLE

(b)
PRICE: o
LHLEIE - o
[ ARAEIMT 4 SAETCE S R AR 2 T Y S Pl s 2

a

B 6.9 {2 FAirsh

SEOGFBH, RN A TR N, AE AR A 2R T B R
B, 25 P RN IR AW B MR T, BB «(KSCN)
H8 K, KSCN Fl FeCls 45 A 4 i ¥ £ 1 Fe(SCN);, - fiif 1]
IER N RS, T8 3 S E A FeCly J5 1 c(FeCly) 14
K, RBHEGWBAIGE, 3 ¢ [ Fe(SCN), ] #EK, FeCl,
1 KSCN %5 & A= i £ ) Fe(SCN),, -4 1] 1F 52 )W J7 1]

*szjo

MR UL, TR RS, 5 B
TT0, JFaE DRSS X RS A7 1 A 8l , AT A 4 T

SEASET P
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¥

n)

A2 N,O, oA, WHIBE B —3eh D kiZ
AN#AK P, B = RIEAKRKF, B
6.10 Pr .,

e — A3 89 AU B 2 8 AT NO, Y /7

2NO, =—=N,0, (#L#E 3 )
(i) (R&)

FIRIN, REAARTHRE TR, #H
B NO, IR E I K, RAEAKRLIG, RE T
&, BLIA NO, KB R,

TR BT TG IA T @A 7 ARER B LR AT AL 3 6 % e
BetE 2R B F TSI a, TR T A

B 6.10 {2~ F-finats sl

B A A5 A5 3 7 19
. ¥ KA AR (SR R IE)
R
B B R (338 KA R AIRIE )
‘ & E
=
AR 8 B

AT R B SERR RIS, DGR EIME A A —E
T ARSI 1 . AN AP MR SRS

AU e S LD S (1P L S e S G A s o R
SRERD,

o) 7 ; o T EKHEHW —EZRENLMNEEBRENY Itk E, ZHRWN
4 B, Cas(PO,);OH, E "R P HAE T 7T
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MUE &

Cay(PO,);0H(s) == 5Ca’" + 3PO; + OH"

RPN AF AR ER L RE D, 2 AR, NTIFER
HABRBEM, EXRMAE, RASETHFEE R, RAL
FV R R R A B AT S A R

A o EERFHF, ERNSF I Cay(PO,),OH A, T K B
f# Cas(PO,);OH 4 i, AHLERR R H 28 OH KM 4 & H,0,
& c(OH ) W E WA, FHmERNF w3, (37 HELBR
HEM, EARTEEEET ST, BATT UE ¥
Ty R kiR, R AR TR SR B S AR

ZI[E]

1. THIARR T 3Ry £ ( )o
(A) AATAK KP4 R B Fn ok A8
(BN, § H, £E—E &% T, 4K NH;, [ & NHy X7 244 N, f1 H,
(C) WAL R H, #1 0,, H, f1 O, KB 4 kK
(D)SO, %&-T A&

2. X R RN, + 3H, == 2NH, B3k P05k A By 4434 b 1E # i 2 ( )o
(A)F#BAMFN,, H,. NH, W THZ 2 1:3:2
(B) BRI H v (Ny) = (Hy) = v (NHy)
(C)-FHRAMF N, Hy, NH, 5+ %
(D) F#RA4+ N,. Hy, NH, WK E 7 i la & & &1L

3. —FEAMHT, SO, MO, ZE2L E A KB T AL T KA 2S05(g) +

0,(g) = 2S04(g), K it # SO,. 0,. SO; HHHEL T HH 7~

0.20 K
S0,

0,
0.10 )

Py /mol

SO,

0 5 10 15 20 25 30
I 8] /min

(%$3:)
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(1)RALE 15min B, SO, -F¥ R NEEZ % D7
(2) 9t AL TPk A oy Bt ] SE
(3)20min B, O, M EH K G, HBEMWFRD RN ERET A,
R A A AR R IR B T B
PCl; ==PCl, + Cl, ( ## K fi )
H R AT TEH o E
(1) 4 PCl, A&,

(2) %/ Cl, Ak &,
(3) FEARIEZ .
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O 85 5 BE £ o DK T B AR FEAL T 7 G AT B A 72 K

F TR N PPRLERE . RRUETHAE . T AW IR ET
 TRERSmssEery 2 M. AR EZ TR GG, AU TR
gz e bR, BB SRR L A SRS Z (A Y
V RSTHORE. RPRErs BEIKAR
SEEREIR

> 50 IR BB ( TvsimRse R R =g

o AL

o FIRENAYIIIME FRUR B L B AL T dh 22—, 2018 AR i AR 1Y 7™
o (kI NhER %Eﬁ[}%ﬁ 9.1x 107t®o thﬁﬁigﬁﬁﬂ:’ﬂﬁﬂeiﬂ, Fﬁﬂéﬂﬂiﬁ
o T TEBERAYG . B S A BRI S o BOBR Tolk P 5 FH R IR AT 1R

Ve BRIRFISALES (CaF,) SO A A AL =, T2 BACH
TolkryReat . Bz, T, Atk BT, 9581 AOiReE.
R Tl AR 2 BIBR

=y

\

2, ?

J

[

I H,SO, #9528 5%, . H,SO, ¥ S 491LAH5 A B obr, 4k
SR Rk, i B AR A RS Bk R A7 2] H,SO, 7

y

1. REJREE

Tolb BRI T EA 2R, UG BRSO R
RN e W VA BL D P o4 3N W 7 R A G S W
N FeS,) 2 UBAR Ml 25 R AbmR, AL EE 2 AR
JE AL A VR FT R S A B SRR, P — AL A %
RBRR . ik # i K i =A> F2 B S 4 TGRS

S +0,=——=80,

1]

SO, + H,0 = H,S0,

@ &HRR - (2019 F Bt 5 ) (P REARSER RZL A% ).
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HIEF H

AR Ml i R 1) Sz by JE B, A 7 ek AR AT LAy Sy
B e ol =R B

X
X L
55 J
BT B RA R R, RS A2 X AR R R
B 64 B R 22 P 2

y &

2. ERLERE

T i B R Y 3 OB B . BT . YRR
AL A LA K Tl R A5 . A Tk A=, BRAR 3 = bz it
kPRI, R ELGEEFIEFZH R, WEE. B
. k&S, TAWE., iz, BERP LA
i 5 o

DRk R JERR B iR, A A < =R (EA
JEW . s ), FETEIRIRRIAR K . REFES o B BEUE R #AIK
AR, JEAER, FRE DI B ER iy i R R S
1Y LB T R o

T B A 7 B R D0 o SR . A TR AT T B R
1 L S A Bl Yy AN 7 S NS B W N - P 1
A R ITIRA 2, v LG o e gl . R
b BN Tad AR P A B, R S A R Y 45 SR
.,

BHHS BB BEE OSBRI AR, BNEGEEeR
WAL A Ja A b & A AR, o R E R KA HERL,
RER 2% 505 S5 YL IR EE, BAE F R AR iR, v AR B
Fo AagE Tay k& B B AT 3 1165 AW R 1 &
e, HATFR ENG R SRR Y e E RSB

3. At

M A sy RSP, XERIE R T A TAE = W
B, RS AT REZ AL R = b, R R e
. PRI L B R iy DG

SRR EAH L, BRI e, EA
LR B KA T, XL F s i R i
A . AR Be s A AR 2 . R, FEEATEE 1L
( Btk sA i ) 2, s bRy . TR LI A ok B
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MUE &

Fox ey, hJa sk R A fln, A g
i 25 8 2 folT PR A TR RE AR A L 2k ALV, XA S:
ISR P8 5 Ko X BE 8 M A P AT AR

[OOSR\
-z e

FBRE A
FRAEKFT R RRBR 09 55 — 5 RO 2 B i MOR AR A 1T B —RALRR, B e AR
R I% T 09X & AT
B BB R BHE, AP RIBNIE K8 S AR, ARSI m R PEIX,
XA HREIR LT A BT AR, Rk B, ST RAGFAE,
A L AN e X A A ok s e (B 6.12 ),

TLEkE"

B 6.12 FedpBElr BB Rk e 17 A

AL BOR SR A= RO, B, AR A A
e, MEREERSER /N, g A BRI R E S
A TR HAMAR . R A A = AR R —
AL NG, X A O R A R A A LR AT Y (BT 6.13 ).
B S kA FH LS8 A AL R, 75 475 CIY B AL B
R A R R S5 T 1.6 x 10° £%.

B 6.13 —HAAbmAEiibay
T@g&@%%%
JINEL
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HIEF H

F\gd - ?

1. £5 3 TRFR Pk Rl T iR s, RIAHIR
Mo BB S T DIARAE Z BAC BB B LR TT AL % Mo B AL R = A
A2 ARG RN G EIRA & R B —87 A4

2. R ME e T A HANELE R (B 6.13), MEEHLE
PORTHRENE AT, BRBTHEABCF E, W5 MK
RB:BEINRE, EANT—EOELF, RERBHELE,
XA A 25T '

MEE A AR DR A, e =R AE R, L
T T 4 (4 5 B I 1 A8 SR — AR . Tl b B 4 Bk
98.3% MY &L IR A W = AL B, Z T AAS 3% FH K 2l A
PR A WML = S AL, e DR O I sl PR P ISR e,
GRS, AW A R B B e W s B AT
[, ARG IS R EE A, 98.3% MBI ER IS TS T,
P WAL Ak, R WSO AT A A IR R | e A PR S AN )
75 o

EHARMER B =

F£ 1000 %5587, shAREGARBRIEH, RELO T HERTHER, AEM
(FeSO, + TH,0) A RAMATIE, & #4 MUG i SO, = SO5, SO, 5 A AR af
A AR B, AL WE L. REERREN (EH RS2k )
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*7. P, BT A,
Chemists often need to know more than the average reaction rate. A pharmacist developing
a new drug treatment might need to know the progress of a reaction at an exact instant. Consider

the decomposition of hydrogen peroxide (H,0O,), which is represented as follows.
2H,0,(aq) == 2H,0(1) + O,(g)

For this reaction, the decrease in H,O, concentration over time is shown in Figure. The
curved line shows how the reaction rate decreases as the reaction proceeds. The instantaneous
rate is the reaction rate at a specific time. It is the slope of the straight line tangent to the curve at
A[H,0,]

At
the rate of change in H,O, concentration relates to one specific point(or instant) on the graph.

a specific time. The expression is one way to express the reaction rate. In other words,

TA[H0,]

Instantaneous rate =
| | | ] Ar—|

y
1 fline =——
Slope of line Ax

ATH,0,]

Instantaneous rate =
At

—
O
Q
E
=
A
o
i
jusi
—_

Ay _ A[H,0,]
Ax At

2 3 4 5 6 7 8 9 10
Relative time/s

You can determine the instantaneous rate for a reaction in another way if you are given the
reactant concentrations at a given temperature and know the experimentally determined rate law
and the specific rate constant at that temperature.

( %2 >CHU H : Thandi Buthelezi, Laurel Dingrando, Nicholas Hainen, e al. Chemistry: Matter
and Change [M]. The McGraw-Hill Companies, 2017: 578. )

(1) Do you know the difference between the average reaction rate and the instantaneous
rate?

(2 ) By what means can you get the instantaneous rate of a chemical reaction?
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%, BABIEARGARER, FEIBEERTH, FTREARGRELX
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FAS. THHER, PATAETRP I —FERFHAGRL, NELE
st bty g A ENF LR, RESAKRE KRG YR, StmFIERE R
TIRM. FEAESE, SARGTRENET TR, AT HRIT4H TR L
WRABYEREN, ETAALLR T, BHT ., RERBHT . HiF. H
FF MRS

i <6g
il 25-30 ¢
o B Ay il & 300 g
KT RRR 25-35 ¢
BEEN 40~75 g
7K 7 i 40~-75 g
wk 40~50 g
i/ 300~500 g
KRS 200~350 g
BHELK 250~400 g
EHRYMIET 50~150 g
% 50~100 g
K 1 500~1 700 mL
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(A)H. C. O (B)H. C. S
(C)c., 0. 8 (D)H. C. O. S

3. B RAEREKENAB R F, ERINRKEFaE, RARRFEE ( )o
(A) & (B)## (C) k% (D) # % 1

A, BB A N A BT I T U R e B R AN ( ) o
(A) BB R (B )CuSO, A&
(C) A7 Na,SO, ¥ & (D) A B

5. 0 BEAGALPHATEMRED, HHEAE, UEERAKTEENEE,
CeH .04 (s) + 60, (g) — 6CO, (g) + 6H,0 (1)

Imol T AN, #H% 2804 kI Y&, H—# 500 mL & H K&
SBAS% MEAE TR, EPNEHEIEEAEER AR RS D TE
WE? (FTENEIET B IR EATEERNE)
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( C )C2H2 iﬁj C6H6 ( D )CzHGO ﬁn C2H402

2. THIMIR P, A de 5 B M v 4 B 4 v R 2 By 2 ( )o

(A) W (B) LM

(C) .8 (D) T 50 B 44 6
CH=—CH,

3. XA AW PR, B B2 R A LA A

BHAHA S RE R, EATRATGEEE (). CH.—COOH

(A) #f# B £ KMnO, 7 AR &,

(B) # & 4 B 1k 72 CH,OH

2k N~ N
(C) §&f7 NaOH & & XML (% 357)

(D) fb & £ KR AL

4. BEBRS TR RE T SR EMN 2R E ( )o

(A) B R B (B) B &5
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REGRFH . BRI, FRALPRLFERERE,
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8. A EEL # FWZBEAY, KHAELHEHEF
Fd, e E TR,

(1)5 HFEE TSN 2>F R

(2)E®EETE AL FHE A,

(3)FM 5 AR F &0 BT, BB m8AaILE R KA K7

0. TW FMAFRERAEHARALY., £F. KRTRE, HHEAELEF LR,
R £ E R R

C,H.OH + 0, ™. CH,COOH + H,0

(1) BR#FI 7B AN, BYIEE BN AR A&,

(2) NgeatxmE, EHERAR AT RZA,

(3) BA ERABRFELR, EMEREHTEFS RN T &, HFHLAER.,

*10. A, BATFE A,

(AP EMEEL T LXEZ? CIIEEFEAMEENNFENX?
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(2)BaFHlREFHRELEPEEHh a7
(3)1-T B (CHy—CH,—CH,—CH,0H) # — # [
CH,

o AR 2- B H-1-7 B (CH;—CH—CH,0H ) ¥ # &
Z18C, BT HmX 5 AN A REHFAERR? £F
£, R ABKAT? W IiEL?

*11. /WA X, BETH A,

Halogenated aliphatic hydrocarbons have been added

to the natural environment in steadily increasing amounts
SN T R T R
O R RIS

(%10 )

over several decades as a consequence of their growing
use, chiefly as aerosol propellants and as refrigerants.
Two chlorofluoromethanes, CF,Cl, and CFCl;, have been detected throughout the troposphere
in amounts (about 10 and 6 parts per 10" by volume, respectively) roughly corresponding to the
integrated world industrial production to date. The most important sink for atmospheric CFCl; and
CF,Cl, seems to be stratospheric photolytic dissociation to CFCL,+ClI and to CF,CI+Cl, respectively,
at altitudes of 20—40 km. Each of the reactions creates two odd-electron species-one CI atom and one
free radical. The dissociated chlorofluoromethanes can be traced to their ultimate sinks. An extensive
catalytic chain reaction leading to the net destruction of O; and O occurs in the stratosphere:
Cl + O, Clo+0, O
ClIO +0 cl+0, ©

This has important chemical consequences. Under most conditions in the Earth’s atmospheric
ozone layer, ) is the slower of the reactions because there is a much lower concentration of O
than of O,.

( 45 >CH # : Mario J. Molina, F. S. Rowland. Stratospheric sink for chlorofluoromethanes:
chlorine atom-catalysed destruction of ozone [J]. Nature, 1974, 249: 810 ~ 812.)

(1) How many ways do you think can the substances such as CF,Cl, and CH,CHF, be
obtained among the organic reactions which you have learnt?

(2 ) What do Ozone Depleting Substances (ODS) mainly consist of and what are the main
causes of ozone-depletion?

(3) In your opinion, what measures have been or being adopted by people to reduce the
depletion of ozone layer?
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