[1] =& &9 A& o183t 4 3l Fstre. (103)
€

c've — Cr* ° = 0424V
Cr*'+ 2¢” — Cr(s) e = —0.905 V

(a) Cr*'+ 3e — Cr(9)9) €& #3141 2.(53)
= —0424 V

cr'+ e — Cr* e°
= —0905 V

Cr’'+ 2¢” — Cr(s) °
Cr¥'+ 3e — Cr(s)
e® = 1%4{-0424 + 2x(-0.905)} =-0745 V

(b) ¢ 29 Reduction potential diagram< 121, Cr*'¢] disproportionation reaction®] z}dH& oz <o

A9 9475 2 olF §A ¥EAL.(6H)

-0.424 V -0.905 V
Crs* Crz+ Cr
{ I
-0.745 Vv
Cr*'+ 2 — Cr(s) —0.905 V

2Cr¥+ 2 —> 2Cr* —0424 V
Ag= 0905 V + 0424 V = 0481 V

3Cr*— Cr + 2Cr™
- Ag’<0, AG®>0, Not spontaneous

[2] A8 del A o HHgE o] &3ty FFHAE e gt (208)
MnOs + Zn — Mn®>' + Zn*

(a) Cathode$} Anode A9 ¥&& Z+Z ®7I8ta, HA W3S SAFA L. (53)
Cathode: MnOs4 + 8H30' + 5¢ — Mn”?' + 12H20

Anode: Zn(s) — Zn®" + 2e
AA WS 2MnO, (ag) + 16H50(aq) + 5Zn(s) — 2Mn% (ag) + 24H,0() + 5Zn%'(aq)

(b) EE2HA & AR Ae®S FIA L. (5F)
£%ea(MnO4 |Mn?') = 1.49 V, £%ea(Zn®'|Zn) = —0.76 V
Ag= 149 - (-0.76) = 225 V



(c) 25 °C oA ¢ w89 HIFF(K)=? 6H)
(R=8314 ] -mol*- K F = 96485 C - mol?)
From AG°= nFAe’°= RT InK = 2.303 RTlogK

F 1 0x 96485

2.303 logK = Ae® = = 2.25 = 876

8. 314 x

logK = 380
K = 10*® ( or K= &)

(d) ¥r2E9 sl otgiel oA, A2(25 °C), pH = 2 oA Aes A 2. (5F)
[MnO4 1 = 0.12 M, [Mn®'1 = 0.001 M, [Zn*'] = 0.015 M
Apply the Nernst equation,

R T

Ac = A~ | InQ = 225 - == jog((IMn®'T - [Zn® F)/(IMnO 1 - [H:0'T))

225 - ™= 100(([0.0011 - [0.015°)/([0.12 - [0.011®)} = 2.14 V

[31 49 F 8N A Ga 7.35 x 10" mol& T3 ZHFAEd | E(GaCeHs06 - 3H0)& < 1.00 mL
< B2 AT T 1 A A F, S o 1.00 mLES AHS A HAE E5EE AT 2
7 10560 Ba/mL7t oA | Ga 9 ¥z7]7F 7825 hr G, ©] 3] F FAFS FIAIL. (107)

31

k = - _ =886 x 10°hr! =246 x 10°% s

t1/2 78.25 hor
A=A xe™
105.60 = A; x ¢ 886x 0.001x 9 - A; = 114.4 Bg/mL
A- 1144 X5 ~
A; = k x N; N,-="'=.__\ . x mL*' = 465 x 10’ / mL
k 21%1()_ 6 X5 1

A9 A= 735 x 107 x 6.022 x 10® = 443 x 10" / mL
w2} A, (4.43 x 101)/(4.65 x 107) = 9526 mL = 95 L



[41 NO NO'9] bond order, bond strength, =712 A &S Molecular orbital /H'@& Ab&3le] v, A
A L. (1073)

1

NO: (026)2(0%26)% (T12p) (02p:) 2(3p) " Bond order= 2™ , paramagnetic

2

NO": (026)%(0"26)(12p)* (02p:)? Bond order= 3, diamagnetic
NO"¢] bond strength 7} NO9| H]3] ¢ At}.

[5] 129 AolF% T EL Octahedral TZE 7FXx Ut

A. CoCls - 6NH3 B. CoCls - 4NH3 C. CoCl3 - ANH3
orange green violet
A S8 oy WY ARE AlCLS #AHIeR, W, B o C 899 oy WP & NaCls #4}

o %
stk oelel ol wakA L. (153)

(a) AY F%¢ AE"(systematic name)S oAl 2. (53H)
[Co(NH3)6ICls o1, A58 Hexaamminecobalt(Ill)chloridelor #Alol ¥l & 2 2 79 E (1I1)]
or Ao}l s E F 2 o] = (111)
NH4

NH,
/ 3CI-

NH, Co NH,

/

NH,

NH,

(b) Bs} Co 725 Z7 a8, I 3ES o] & o]#E Ligand Field Theory®] @3 olA 23}
AL, (104)
ol=A UHY &5/ TUYF AoFE ulFo] Mol B, Cx [Co(NH;3)4ClICl1¢] geometrical isomer®] t}.
Bi= green® B A redE FF393 C violet®] BAQ yellowE FF34E2E BY AY ta—ed oA
Ao ¢ F4.

Cl cl
/NH3 /NH3
NH, Co NH,  NH, Co NH,
/ cl /
NH,
Cl NH;

(B) ©)
2 o]+ B9 A% dys, dix orbitale]l 4% Cl 9 p-orbitald]l 93] =7+ AR whdto] CRY Fdi3
o2 MERZ A0 AL Falo HFo] 71 HolA e F4It dojun,



il

[6] ctAEA(CHa)S TA3te AT ES &4 F delocalized m-orbitald] 7oz Hes] HWer L
(104)

H-C=C-H—(x%) C-H, C-C

Z}7Z} C¢] sp orbital¥® Hls orbital ¢] o-bond & o]Fo]A Uot. 283 4 €49 py, p, orbitalE°] ©

v, Tz2] bonding orbital® o] F°] ¥ /12 n-bond7} HElA €@ix-g4 ¥F AFL o).

2p; 2p, 3] a

C C C 2p c e
2py % c

(a) (b) (c)

[71 Cu* (d)9 A%, ZZ ligand 99 ZAdo] thE = Ao Aol vls] FHE ez Ao, AFH octahedral
TZ2E AYrE 3o, olu 3d-orbitalE ] olUA] W3S crystal field theoryS o] &3] o =3AlQ (T,
energy diagramo 2 AWE A). (108/F153)

=, high spin d® ion®] Z$dlE 99 & Wyl ojux FE d, I ol HE AWaAL. (58/15%)

a9 A+,

eg T \T_i dzz L
/

_TL o L/uu L <
_¢_ i l ’

dyz dzx

zFd A= A= T4 504 HoAx g 1 éiﬂri ol =9 AR S A+ HAE, F
d7, drz, dyAETTY A5 A/ELLE FAIER olF ARELS AAFEAY. zAE S 7HA & deévT dy
A= Fdste FUF A7t F7s.

1#1}, high spin d®9] 7Z-$-ol

aly

z%o] Foluhdl A% oUAE %A Ede] 1 FuAt EARA Qerh



[8] The nuclide **S decays by beta emission with a half-life of 87.1 days. (1074)
() How many grams of ®S are in a sample that has a decay rate from that nuclide of 3.70 x 10 s™?
(53)

The decay constant equals In2 divided by the half-life. In this case, it is (0.6931/87.1d)= 0.007958
d*. Two of the three quantities in the equation A = kN are now known. The third is

N=: = [(3.70 x10° s™) + (0.00796 d")] x [(86400 d™*) + (1s1)] = 4.017 x 10°

This number of atoms of *S is converted first to moles and then to grams
m®S =4.017 x 10%tom x (1 mol S + 6.02 x 10% atom) x(35 g + 1 mol) = 2.3 x 10™ g

(b) After 365 days, how many grams of S remain? (5%3)
We know the decay constant of the radioactive isotope, we know how much of it we start with,
and we know that the decay goes on for 365 days.

N =N x e =4017 x 10° exp[-(0.007958 day™)(365 day)] = 2.20 x 10° atoms

m®S = 2.20 x 10% atom x (1 mol S + 6.02 x 10” atom) x(35 g + 1 mol S) = 1.3 x 10™ g.
This number of atoms of **S is a very small mass, only 1.3 x 10™ g.



[1] $2H40] CiHio0:Q) SHHEsel dshd (5 123= 7 43)
. 919 B4 AAE Fed PR FRIPAAES BT 2L,

@21 Ao~ :44, 11-2070:34, 5-10/0:24, 1-574:1 A)

OH
HO’O\/\/ HO/\O/\/ HO/\/O\/ HO/\/\O/ HO/\/\/
LOg s AN O o7

S PN G L
-0 N /\)\ o J\ O\)\
HO HO” ~O HO ~7%0 -
OH OH
/\0)\ /\)\OH
HO/OW/\ HO/W/O\ HO/\/\ HO/W/\OH /OTO\ /Ow/\
OH OH
0 OH Oo. _OH
HO 7< HO/\ﬁ e \ﬁ
OH
)\/ )\/OH
OH OH

v, QoA 28 FRo|AFAAA F Aol B A (enantiomen)E JHA = AL BT A L.

(7 Mol A4 A, 5-60:34, 3-474:24, 1-2710:1 A)

)

OH OH
HO O\r\ O/\r s, Ho - ~o

I

_0

OH

T. B4 A9 FFo)FAA FA diastereomer E VA E AES 2T 1A Q.
43 (T 9 & 23Ho] gled 23)

OH

N

OH



[2] T+& FFHENA 71ZZFA(FAELA, chiral center)E Fo} EASIAILQ. (F8F = 7z} 47)

(BN FEAL4A, 270 BA:34, 170 EA:23)

’ COOH
U IR
| 7/

A9 el F A Aol gAA Y EFER e W olF oFBAE der sl 2T F

Aot T 9 FHET 9oz vhEo] oFZAAE BT F JE IAFES 1EAL. (V)

N
N/ HeC _CHa
N
CH,
SOzH
=, =,

—

Ea=23

1) Albedo

2) BOD ¢ COD

3) AREH 2=vd
4) smog

[3] ok EdEol diste] 1hds] ek (F 838=2 23)

[4] T2 EEo dsle] ol AS AWstet. (F 68=24 33)
1) 248 3(Green house effect)
2) A (Troposphere)® A& (Stratosphere)

(Hint: &%=Wbd, AE7AE9] A9%)
[5] o}elol E3lr%. (F6-= 7 34)
1) AZSAdAY 2&F% 74 7]7(0zone depletion cycles)ZF 2 7}A] o] A& A&}
2) 37 T3 EZ9 SAHEY AHZES, dnt EEEY 2R va AEEe).



[3-1] Albedo:

ATE Aol 46909 T B AAE AA dAE AT E2sE RL(1.95 cal/cm’-min)e] oF
34%E 5 o2 ¥ 2opmoRM, I 25 HPo] fAET 1L o= Wr]Y 24, At bl
o, A, = Ee ojFd €9 B9 Hol, 7FY FH T A= Y9 A} T Y AolE I 8aF
o] #FoNME o] Fof At o5 HS 7 249 Albedo} F-Eth(Table #3)

Zb axzbe] o] AAW Ao sl e WA4svh dojt)

Table
A4 15% A YA 80%
44 20% vt 3-23%
Apet 28% TF 50%
AT AWEA Y °F 34%

[3-2] BOD/COD:
BOD:(Biological Oxygen Demand®] ¢Fx})
k3, FUA 771 LAEZD L EE EAsIE HAEC] B Folle AAE o]& A3t &3 At
(AA7gsh wekd, B St 242 & F L9EY ol& A= T/ A Fe AF
B &3t} (1 mg/L of C — 2.67 mge] At4& =@
(e): <1 mg/Le] 27t 89H= & =1 95
< 3 mg/L =2
< 6 mg/L =3
COD: (Chemical Oxygen Demand®] <Fx})
A Hle T 9ol Algk A9 vAdEe] HAE = glonR oA evt ddEolok ah, Zof =5
S F A= Ao A9 mg/L) Wil Hy0,, Peroxidess2 7138t A4S (forced oxidation) A
719, UV E& Laser ¥ 5& ZRAF4. oju] Q3 A4 @ +%S CODE &

[3-3] A& L=k
A& (Lapse rate); A7 FHOZRE HolAFE Ty subsiAn(hr|ge] ) £EE P
olw mEe] Z/HA7ILY Ha)e wE L9 FaeS

E98hd aitkel] mebA 2R Q3| Frbeth oju], 229 FUHES A(+)e] AF &0

%EHUQ(Temperature inversion): ¥I¥ oW o]f= diFHAUNA AT &7 @& FY FV|HY
EF AT, 932 T FUE AR SHHREA) ZeleE Z7]E 4olX Bt AAEY. o] W 92
= A% (smog) 64”% Ad A " o]d AFe &t B Fo 2EHY F2 JA4E 2k

[3-4] smog
smog(smoke + foge] Ao, @ AAo] 2ste] A%
o Zolgle HEl=A 2% whde] oate] w4l AEs T

H|7]7k2 HC¢F, NOZ} 338 wkgo] ot BHE NO,¢ ¥

O

L%j AL *g* E HC/} E%L0HIYS)
2B} @ AsAk 59

Eanns
%-}oq Hk-S-Ao] & f7]EZ (aldehydes,

of



PANS)S A4 3= Los Angelesd 2=X.17F )

T 7 FEE AR gl & 7] free radical oY 549 EZS X
714, ¢, JE BAE AHA= LS Folvh. =A IAHAA Aiel 93 2=
QA& 7SNl st olsel o3 WFE WelmsomZA A AZdsA | 5
Ale B A, BA AdAdEel 2% wbde] 2nTe IS E Fo] AES ste A¢UF Bed,

9 London®@ ¥} LAY F 7}A %71 tF &4 3.

I-H

[4-1]124 &7 (Greenhouse effect):

A7k (480 nme] max. Deak)—% ek, At ol tE (- 24 m) ¥ Aol
thoojwf AFE AR U= VAT (571, oitst @) 9ty WatEE B(9)Y dF-E AHESHA
At a8y 713 (Atomospheric window, 8-12 oA o]&& WS E4361#] gorn=za A(R)S =}
Fr=s] QAR IAET. ey o]4kst ©ae] go] FUlEtE A ATEY AL oS AFeHA Akd
Heug, AT HF 5% 371 "o 19 CFC, HCFC, Halones & 713l W71& oA F2 W&
FstER, olg°] tr|Fd J& W 2dse ¢S T A ol Ao Bt A& Adske A
% A gyl F2u, olg AdgdE veds A =2E 24 vk FEvh

o
ro

[4-2] FAH 454
o5 A(Troposphere): A7 #HUE Wold Apile] £w7b F7kshe] Asla delA] F& PEdT
ofwl AT EWe Frle AAHe] Foarh webd AFOR B4F FGE 3

g gadth o= AXeIM wWolyel wE FPEs A Frl oY vaA

}(adiabatic
expansion)°ll 7|1gt}. o] dAF2 Xukel| wig} thE24 8-12 km7bA] fAET AfH o R 2 &
gt F7)= Aojx Wor "Wojxal el FU|E JtEEHe R st AdsHgAR dAbo] dids] mf

27 dojdrt

=, o] el A=,

@O =7} Fot ol me 2= #ZAsa,

@ Ast F7]= d3s] mEA 4t} (Vertical mixing),
@ 71%F Wst= gifFdY A | ot o] Folxith

3% A(Troposphere): A FZ5-E 1% 10-50 km7} o] F3koll &3tk o7 37| 7 Ad3s] 8uks
of gk ol #L& 3o (Shumann band, 200 nmo]3h) 9&te] 24 Exp7) Aojx AaQxz W
o2 o] A PAks 910 At EAkeh Adt ES AT o] PRt = kel w7
D 3 g Fole Etetar, ofuf BAs= Aol odte] k= A

"é%‘?ﬂ"ﬂ/ﬂ—t—,
ol 7ol met 2=+ FUHH
2EZFES A AFZ YHLE FE 9 Hartley band (200-320 nm)F&£& #Fctsle] AEA ] F30%

© O N
|:1

= 4
o] &b spetal o] vkl 9ste FU)= AstRe A9 4olA Kt sHoEw 4
{1t} (Horizontal mixing)
@ Fde 37e 2% v widd ASHSREY o)FE AY gfla, =38 dFEnte] =23 il
of 95le] o]ttt oju] o]F3sH= E&o] NO, CFC, HCFC, Halones $1& 749 ol&2 ¢ 100-

&)
ol
A



E59 &L st AT AEHA Avd wgs 2.

o
E%E% 7+4 7]7(0zone Depletion cycles): 47F4] & 271A] o)A

[5-1]
(1) NO cycle (ii) HO cycle
NO + O3 — NO; + Oy HO + O3 — HOO + Oy
NOy, + O — NO + Oy HOO + O3 — HO + 20,
Net: O3+ O — 204 Net: 2053 — 303
(iii) Cl cycle (iv) ClO cycle
Cl+ O3 — CIO + Oy CIO + CIO — (150,
CIO+ O — Cl+ Oy Cl;05 + ho — Cl + CIOO

ClIOO+ M — Cl+ O, + M
2(Cl+ O3 — CIO + 0Oy)
Net: O3+ O — 20, Net: 203+ hv — 30,

[5-2] THEHE SHY o5+
O dut 24 sample] H|sto] S3] W2 FEo|H.
@ A&7} tids] A A= B57F gk o, A45E (30 kmih.
@ BAEY FEY A7} didd] AstAA ARz HlwEA o] dids] offHt & yiu &
dynamic range? 37717} ¥t}
@ wrgo] EA: Gt AEzbe]| AdA S wrSol ALt i AN (chain reaction) 91 A$- Rtk
=, 279 A0, 2%, |5, §) 789 Fdol dds] ¥steto] o|So] o it
® 532, == W4 HFS -H‘?} BAME E(simulation)S 31717} Sdsicl



# olg] WL AL 6-79) (Z 1)
[6] deolA BAe 3dEmE 1%0] oF (10"%~10%, 12 E£E 102 25 Okay)H ALolt}h Hlo
(mle] A= o) B, microwave)d ol A 2] JUAE FFate] BALE o] B At o] g %33}
S AHEEte] BAbe] 339 F2E Qe 24T 4 vk i Bale] e A ERLS o] (HeA,
infrared)d ol A2l F5E o] &3t 3}sbA 39| (force constant, 23 A|7]<]

512
B9 Aolehz sl Bdo] NFAGGY SRS F557] wFeltt,

o)
rok
P
i
ue
o

o]
PR

o
™
e
N—

[7] 1986 1:=Wlslalile s st fofo] Fojxth. FAARES obyE BFE W=
(718, elementary )WF39] d&o 7 AE = QvpeE AL HolFQrh 53] 224 molecular beam
7 (Ho]A, laser)s ©]-&3dte] 54 dAGEH O REEEENY WS AT 4 vk 1999 - &5}
& AR Zewailu = (BESE, femtochemistry)ehs oFe] FAlztek & 4 Qo & Wi oW
7 dojues ddel g A E2¢RA FHE 71533 1992 Marcuse (FAAREe], electron
transfer)ell gk WHEEEE oEAoR Ao FERE MBS ST 19 e 59
driving force”} o} AAWA <23]8 W&Vl Fo9]=+ (Marcus inverted region) ©lg} =2d &4
o] Ay oz FHWHAY] wiEelth 19961 w=ste e (Yiedlst £ Yeidhe] Hofg Ao
MHE AeR A= carbon-602 WA el FAEAY. £ (HETHS AW =9
Krotonl <=9} laser—ablated supersonic—jet A3 dta. YW 1= Smalleynl G592} F5dAT7F 4

o] & ol (F7H)

.
a

[8] W3t Bxe] HEAEOZ Doluke AFA @] el B3} tRo] o}F el F1&sAlL,
o)
%)

00 QOO0 0000000,

A

e
-

0000000, QOO v

Absorption Stimulated Emission Spontaneous Emission
(LASER)



« AR @A-12). AT ARES TEAL. (A7 JolE FE A5 98
[9] the TYe A7t heFEsl BATEAY Relgde BAY B

@3 XA (0 = 0.154 nm) 3|2
pattern®|th. T3 F RS FE Aol AZY} 7 FhhE #2? (Aol A sin20 » 2sin® ~ 260 in
radian). (53)

(7h 400 nm ()40 nm  (tH) 4 nm (Zh) 0.4 nm

[10] th 29& CdS TAS AR A ZE FoIA o|UA7 71 ¥& Bol AP bands

2=
Bt CdS TAC] AL NS BFe BAAD ©, o] 1R BAY e g F
A2 (53)

Density of States

B
Bulk Semiconductor
Semiconductor Nanocrystal atomic
— limit
Dunoccupied
| L fermi
' occupied
Density of States
D) v kel 2717} gl A% P wle] spgo] ok,
(D) Ve Q1A 2717} Aobd s J3 de) o] Folxi,



[11] & 28 ARTHA BB 89 T4 A2k AT 7Y vholAe T2E ehd
. o] 2YE HI GE F &L

Polar
end _
e

Hydrocarbon
Water end

b 2o W a71E AA s bilayer membranes F/d ] a It
(b)) B2 HeEl=271E AA 3 bilayer membranes /gl fel szl

(th) wg)E #A 3A bilayer membranes d Ao ]l Xt}
& 0 mEl7b kel Held B #AE W bilayer membranes ¥4dol f-2] 3] F )
(WP bilayer membrane®| A& Ex}o Wz 37| o] gith

[12] ©}2 Z bottom-up approachZ Y=TZES A= PP 2 Fge A7 (53)
b A 4 B
(4}) self-assembly process
(t}h) lithographic method

(2} atomic force microscopy

Al 24 3hs 44

[13] o 34s D3] AH3iA L. (F103)
D 948 e dFEe 78 98d S W pH oA == €< 71etd Iddd. 43)
<2 pHYlA+= COO ZEE°| protonation® 3L, A3 o2 thilde s FAs7} S diido] H
At e wEo| denature Ho . o], .J——r"é WiR7t vige 2
258 &3S Yk X E diid A4 YR vre g =EFHo] solubilityZl Zaste A

.L

2) RNAE alkaliell 93] 7l=&3] =A%k DNAE 233 Rt (23)

RNAE 2'-OH7F A%, DNATE deoxyribonucleic acid@ TolZ2 2'-OH7F §lth. webA, alkaliol
9l3 2'-OH ¥ZF°] {1t
3) A2 AEZQ X(cellulose)ZHEH FFEE %
AFEe ASHAE o-SEIAE A7 HAE EQ}ZIS—E FA2Q a-SYIAHOME 2 1oy, &
A9 EolA wid AEZQX p-SFINE ZFY —Ey—sﬁ—‘:— g 4 gl

l
;\m
2{_:{
A
Y
ok
_n
1)
i)



4) o}m =4t 2071F Glycine(Gly)2 74 2 B ZEH(highly conserved) o} :=Ato]t}. (273)
Gly € 7FF #& side chaing 7FA3 1o =2 tight turnS T=E © Rolu, @IS ¢ 79
o2 grEolF7] "l o8 dyjde] BE FHoiX]1 Qi

[14] Tropomyosing #A=F 70,0009 ZSdd@deltt, A9 FH= olF a-WAE coiled-coil 7+
£ o|Fa o opr=At g Jje] EAFo] diF 110 o), a-HAFFEE ofr At 3 JiY He
7} 1.5 Aolgta & o, o] ©¥id ] dol tigf dvto|A=71? (43)
A
70,000--2 =35,000 35,000+110 = 318 amino acids 318 X 1.5 A =477A

[15] 5-bromouracil(5-BU)< 5 7}A] |7} 71538}

o OH
H Br Br
\N)‘j/ N =
e
(0] T (o) T
H H
Keto enol

Ztzko] P& Adenine(A), Guanine(Q) 5 A= A} FAZATE A 1z Holt (63)

ZD) NH,
H
N N
= N N
Ly I
AN
Ny N\ H,N N N\
H H
Adenine Guanine
AD)
Sol) Br
Br
O
» ., s ~4
=z O -7\~ |
/N N.. |
H
N N H
P - N \H/
H \H/ H------ I\L/ | \> O. N | \>
© N N ‘ . )\ N
N \ H T \
A H H s H

5-BU(keto) 5-BU(enol)



[16] £xFo] A& #7188 24F 10,000 ol¥e] 18R BAZ $PFFHAT & o, 4715
Bo] WHHOE Z3ojof & F2H AAL TAWN @)

AL Holm 2719 ZE7(NHSA7NE 2T 9lojof ). (Bifuctional 4ok 3

[17] Acrylonitrile(H,C=CH-CN) @A 9] 2}t)Z(radical) T&H 2°]<(anion) T2 ZolHE A3
8k, Z}7re] A9 AA & YERAIL. (8F)

A
-goz 3 F5o] gz & A=Y initiation(FNA]), propagation(’d7), termination(H
A) Lo 2 1}rolxd (AH:i2H)

Coupling reaction

H | Hy H Hy
2
CN CN CN CN
H H
H | | H, H Hp
RO—C—CHWCH:—T—T—CWC—C—OR
2
N CN CN CN
Disproportionation reaction
H
H, | | H, H H
RO—C—CHW(H: (|:o + eC—C~C—C—OR
2 |
CN CN l CN CN
H2 H2 H H2

RO—C——CHM"C=CH + H,C—C"C—C—OR

CN CN CN CN 24)

—gole F8: o] Loleo] s AWM, initiationHA), propagation(§) WO P
AAH, AAAL AR gL DolA g (4824

o o8 34 w3
H
H | Ha

2
Ro—c—CHW(H:—|c@ + HO —> Ro—c—|Cvaﬁ—CH2 + OH
2 2

CN CN CN CN 24)



[18] o} 9] dFAES FHTE € o oA = ZEAEY

(F A F871= B F&719% ¥8) (T84 = 7 23D
1) AB

Linear polymer(X3 &z}

A-B-A-B-A-B-A-B---—-—-

2) AB,

Hyperbranched polymer(B# x| 31&2})

B—p B
B B
\T \A___<B

B

3) AB + B,

271¢] branchE zZte L&A}

B
MNNB—A— B—A—B+B—A—B—A—B—Am
B
|
A
|
B

4) AB; + Az

crosslinked polymer(7}al L83}



