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Fe[ppml 

Abs 

2 

0.164 

s 

.425 

8 

,628 

12 

.951 

16 

1.260 

20 

1.582 



CM 433 (H) 

i a q i i ~  CIII' 1~~13.82 ppm cm' fiirnuei CIII' A ~ S  



cx = bc, I mVx 

n ~ i u r G u G u n o ~ 1 m . ~  = 0.512x15.28 I(2.1728xSOx~ 0.072 d 3 ~ ( 1 ~ f i ~ d 3 ~ ~ ~ h ~ d 7 . 5  
d 4 maamlo ~ m o  gnlncmar~umsdwo.~r~m~ 0.072 PnSnfu 

CM 433 (H) 



0.039 = 428.9~1 [Co] + 102x1 x [Nil 

013228 0.000185 = 1.093[Co] + [Nil 

4 e 
[Col = 8.88~10- ' ~~~d~QflYlff~if lV1019115 

0.902 = 3529x1 x [Col + 3228x1 [Nil 

0.072 = 428.9~1 x [Co] + 10.2~1 X[Ni '1 

013228 0.000255 = 1.093[Co] + [Ni 1 

bllO.2 0.0072 = 42.05[C0] + [Ni 1 

d-Q) 40.96[Co] = 0.00634 
d e 

[CO] = L . ~ ~ x I o - '  ~undognuinni~rlum5 
d e 

[Nil = 8.62~10.' ~ ~ n d ~ ~ f l ~ l ~ f t l ~ ~ 6 ~ ~ 5  

t, 8u8rnimainsclnun HIn 1uaisnrniuitaoi~"l~~~mnis 

HIn = H+ + In- 

an& #ass 



a Lull + [UIH]CL'8 = 8ESPOO'O 9011e 

e LUI] I X 1x901 + [UIH] x 1x806 = ZLP'O uUS89M P 



P) naiu(iadiu 0.0592 Q) naiud~diu 99.25% 9) naiu~nni?~ 0.0055 

dclc = -0.434dTIT.logT 

dclc = -0.434~0.00510.26~-(0.585) = 1.4% 

U) naiui-aiiu 49.6% 

ddc = -0.434~0.005/0.496~-(0.3045) = 1.4% 
I 

n) naiugnnn'u i .goo A = - I O ~ T ,  I .goo = - I O ~ T  , T = 0.015 

dclc = -0.434~0.005/0.015~-(1.8) = 8.0% 

dclc = -0.434~0.00510.0592~-(1.227) = 2.99% 

0) f l ~ l ~ ~ 9 d l ~  99.25% 

dclc = -0.434~0.00510.9925~-(0.003269) = 66.88% 
11 

8) naiugmnau o.ooss A = -10g~ ,o.0055 = - I O ~ T  , T = 0.09874 

ddc = -0.434~0.00510.09874~-(0.0055) = 3.99% 
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d n n Cfnaiuuianiu 470 U~IUIURI MIOIY(IJ~~~(IID!~IQUI~U 

, 

Abs 

l ~ ~ l o y i i u  (em3) 

m Gminlriq~niiulmad~1aiuuiannuw" 1do~R'ulwloyl7u~n"~ai5~~a4ouG~u'w(111)1~ , 
' A '  m Ioyliuvlilw'dinaiu~~n~u~~na~w'uuu 1uo~ijR~l3mflaw"nu~5aad dimaiuOslniu~iaamai 

44 4 u dnaiuu~ann'u26ruiIw~um5 I ~ B ~ ~ ~ ~ ~ ~ ~ I I I ~ B R ~ L B  

C M 433 (H) 



A ~ S  k 

~ e * ~  + Y-' = Fey* K,= 1 .00x10~~ 

C U * ~  + y-' = CUY-~ K,= 6 . 3 ~  10" 

CUY" Q ~ n ~ t ~ n a d n a i u ~ ~ a n ~ u 7 ~ ~ u ~ ~ u ~ ~ m a  ~ a o ~ ~ 1 u ~ l ~ ~ ( 1 1 ) ~ ~ i i u ~ u ~ t n 1 m ~ s " d 1 ~ 5 ' ~ 1 n i a  
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Abs u 

Bnnh hulann' 1 ~auR~uma 'I# 0.690 n i ~ ~ n ~ u ~ ~ d n o ~ i n o ~ ~ ~ m ~ ~ # u b u  2 . 3 ~  10 - f undo 

C U A ~  'I# A = 0.690 

A = E ~ C  

0.690 = E X ~ X  2.3~10-' 

E = 3000 dm3.mol".cm-' 

~ ~ ~ ~ Y ~ u V ~ M I I R P ~ . ~ X I O ~  ' M [A"] = 5.0~10- '  M M I ~ ~ I U L # U # U ~ O P I I A P ~ L ~ ~ ~ I ~ L ~ ~ ~ Q ~ O I ~  

~ Z U U ~ % G  A = 0.540 

0.540 = 3 0 0 0 ~  1 x [cu"] 

[cu"] = 1.8~10-' M ~ ~ 4 l l ~ l d l ? i ~ ~ l 5 l ~ l # b ~  1 . 8 ~ 1 6 '  M k i U  [cu"] d l ~ d 8  

8 1 ~ ~ 1 5 l n ' f i ~ 1 5 l ~ 9 # 8 ~  2.3~10.' M - 1.8~10.' M = 0.5~10.' M 



Q~uau'lua Ni"/l = d~wawlua B I2 = ilu?¶dhJn N~B;' I1 
Y 

d@?Ul{W [B] = 2 ~ 1 . 1 7 6 ~ 1 0 - ~ ~  = 2 . 3 5 2 ~ 1 0 - ~ ~  



-~ - - - - -  -~ 

PH 1 .O 2 .O 3 .O 4.0 5.0 6.0 7.0 8.0 9.0 

Abs 1.43 1.4 1.32 1.32 .875 .I94 ,022 .002 .00 



@ti riipq UOI?QOOU 2-i~uwGniioului~u~~diel~zuim 4.00 a i 1 I J r ~ n o ~ I u a n i w n 5 n I p s '  

~na~niiuiman'nnuuiann"u 340 kin: 280~11uw.r ~oaou2-iiuw~nimu1ui~"uu1oi~~n~u 

iman'naiuulanklu 340 uiluiu~r iidQnniiuunaBnaiuuiann"u 280 ~~IUUIPIS I I I ~ G O ~ R ~  

Qath~"J€lldlp~, uaq~ooo~2-nrmn^nrrbu~uiduu n l 5 W R n 0 a ~ ~ ~ " l ~ 6 l . 0 i 1 ~ ~ i i l ~ ~ . 1 ? # # b ~ ~  
I 9 m i r i a  m r n : m u 2 - r r u a ~ i i i u ~ # u G u  l .ox lo  -' Iundopnuioaarumri4ion 3.91 inriinaiu 

Q n n ~ u i m ~ d n a i u u i a n u  340 an: 280 u i h i u ~ s  ?# 0.440 tin: 0 . 0 8 5 ~ 1 ~ b l ~ Y  %OIT 

dduufliasb 

0.085 = 2089xlxc,+ lxbxci, 

012089. 0.000146 = 2.188~ c, + ci, 

b-Q) 0.08485 = 2086x c , 
Clup = 4.07~10" M 

C~ = 6 . l x l 0 - ~ M  

HMR = H+ + &IR' 

2-rruww131.1 

I sssu2 -~ ruwGnr rau lu rduu  

d 9 @a kni.ihodimrnCfinirrrmn~~aoan~au~o.~oo n h  n rn iu~ ia~? lo ia tuud~u im~ 
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log & ff 280nm 

3.82 

3.48 

log & 340nm 

3.32 

0.00 



I ' 

I iuaulunn5m11 = 1.04 cm'x 0.30 MI2 - 0 . 1 5 6 x i o ~ ~ ~ u n  

di!31lsl5 

Abs 

d ? ~ i m 5  

Abs 

CM 433 (H) 

I I 

0.00 

0.62 

0.7 

0.3 7 

0.10 

0.57 

0.8 

0.35 

0.20 

0.53 

0.9 

0.34 

0.30 

0.47 

1 .O 

(0.34 

0.40 

0.44 

1.1 

0.33 

0.50 

0.41 

1.2 

0.33 

0.60 

1.39 
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d3~1~1.j  
Abs 

1.00 

0.18 

1.80 

0.32 

3.95 

0.69 

3.10 

0.54 

4.10 

0.70 

4.85 

0.72 

5.60 

0.72 

7.00 

0.72 



0.701306 ~ ' " .cm'x  1 cm) = 4.22~10' 

r0lruZluma 

cm3~e(11) 0.00 1.00 1.50 4.00 3.00 4.00 

Abs 0.00 0.340 0.5 10 0.680 0.794 0.680 

cm3~e(11) 5.00 6.00 7.00 8.00 9.00 10.0 

Abs 0.565 0.450 0.335 0.223 0.108 0.00 

CM 433 (H) 
t 



u A poh~~k inn i~da ldumfq~e(n )  2.44 ~nuiff6611uh~ml d l ~ 1 1 ~ ~ ~ f l ~ ~ ~ ~ 8 Q l f l n l ~  

doqo 0.84cni.1l3qCulrjini1~~mn6a) n'inaiuq~niiuo,~ocni~~3~4ouini~~~mn~a) 

m ~ e "  + n-ph = Fe,ph, 

4 i u a u l u t i l n ~ z  = 2 . 4 4 ~ m ~ x 6 . 7 2 ~  10" M 

- d m  = 7.56.af1~x6.72~10'~ M/2.44cm3x6.72x 10.' M = 3.09: 1 MQQ 3:1 

Fe+' + 3-ph = Feph3+'- 

[Fe+'], [phi ~m:: [Feph,] mlkinmoid u~aoln'inaiugon&o.84cni5~S~4ouIfiini~~~mn6a) 

n'inaiug~n8uo.80cni5~3d4ouini~~~mnn'a) d 3 u i o l l ~ i ; n  2.44 om3 d?uip i , io -%iuunso2 iu  

7.56 cm3 

d i w a w l u n l n w ~ / i  = Biuau lunn ' r rnu6 /3  = o " i u a u l u n n i s i 3 q 4 0 ~ / 1  

r = [Feph3'*] I [Fe"] [phf 

A = &b[~eph~+'] 

[Feph3+'1 = A/&b 

C FC = [Fe"] + [Feph3+'] 

[Fe"] = C,, - [Feph3+'] 

C, = [ph] + 3 [ ~ e p h ~ + ~ ]  

[Ph] = C,, - 3[Feph,"] 

C ~ e  = [Feph~'] 

C ~ e  = 2.44cm3x6.72x 1 0 ' ~  M/25cm3 = 6 . 5 6 ~  1 0 - 5  M 

c,, = 7.56cm'x6.72~10-~ MI25cm3 = 1 . 9 7 ~ 1 0 ' ~  M 
Y Y  

[Feph,] M~I#QI~~~~~Q~#UA~~HQ~L~UI~~~~ 'UW'U~  A~,= 0.84 d q ~ ~ ~ q 6 H 6 n 6 h d ~ ~ 6 6 ~ ~ -  

n ~ o n ' u l i i r n i ~ ~ ~ 4 o u $ q w u ~  

A,X = &b[~e~h,+'],, = &bC, = 0.84 

n'i~muQoniiuo.8oni~~3~4ouini~~~mn~a 

A = &b[~eph,+~] = 0.80 

.A/A, = &b[~eph~']/  &b[~e~h,+'],, = [~eph,+~]l C, 

[~e~h,''] = (A/A,,)C,, = (0.8/0.84)6.56~ 1 0-5 M = 6.24~10" M 

r = [~eph, '~]/[~e'~][~h]~ 
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f l ? l ~ ~ I J ' l f l l l Z  = AAIAC,= Eblm 

f ~ i ]  x 10% 

Abs 

naiuiiW'lnn: = 0.117 = Eblm 

na iu l#u#u~ i (~~ )o~ i i ,~n '~~~  eraiui/u~u(~m)u"ouZ~ifiu~afii~unn~~i~n~~siSij~dou 

2.0 

' 0.291 

1 .O 

0.150 

[Tm] x 1 0% 

Abs 

4.0 

0.131 

2.0 

0.077 

3 .O 

0.384 

6.0 

0.165 

4.0 

0.495 

8.0 

0.209 

5.0 

0.616 

6.0. 

0.752 

10.0 

0.257 

12.0 

0.297 



nnmorAn'm~~u~~na^un"Un~~u~Iu(i~a'~~nud n~~u~ucnsir l i ian~iu#f~~~~nud 

nnuh8muri = ANAC, = ~ b l n  

nqiu#ua"~muri = 0.217 = Ebln 

n~iugua"rmuai n-J.ru#uIn~z - 0.021710.1 17 = Ebln (I~blm ) 

n ? l u # ~ a ^ l l f l ~ h  QI?~U#U'IRHZ = 0.021710.1 17 = mln = 1.05.39 = 1.05.0 

qrrcnr8~4ou TIL, 



adnmrinrzqu uimrd~oob uimrnidnTnrd~so1r iind-afiii6~ nn0ml011ron nnoR 

oiinluon i n a o i  imru4Fiaiasi m?ul.ToR land uimradn1nrd~op,"hriiuuliitflu 

uimsndn1nrd~oo"hri~uui~flu uimrdondairnau~ mrduuuimrlium~oadQ~8~r 

nir 6 -4asFim -iniIPSiunwu4 

CM 433 (H) 



d d uinniinaiuu~annunqfinn"~ 1mzl4~anilunir~n"mui~uin) 
a, ad- n alauuuidvlpaorrnlaui ~%o~nloozmoulun~~uznrz~ud~our~n~una~uuiana"u 

.4 d ~naiu~)~di&naiuuiannun14n~z~u 
d 1 n) nniuzQqnnm nonirn~uuo~&ndnmrown~~$alu~zmou(tu~n~n)iIi~n'u t& 

I 9  l o r  
I nniuznf~nndw i?anirniluuo~5~ndnwr~uno~~aluozmou(lu1a~n)~u~uinu tt 

K HSO t& nirnil~1~uuulw~u~uu6u~~~yu 

4) nirdaunniulmunirh ~fluflrzuauflim'bmqnd6~~un~iuz~~ndnwr~w"nd'5z~uni5 

I ~u~~~~duuld~5z6unirkud-1~muli!nir~di~f~3oo~ui(niunaiufau) 

u w a) d5inQm5~ni~t~mn$a i i i ~ a i n l u m ~ n ~ m n n u r ~ d d i j ~ a ' ~ ~ i ~ u ~ n ~ n " ~ ~ ~ l d ~ n ~ i u z  
dda I 

~ 1 n d ~ ~ 5 Q ~ ~ ~ l m l ~ l ~ ~ ~ ~ 1 ~ # w ' ~ % ~ ~ 6 ~ ~ ~ i f r ~ ~ ~ ~ ~ ~ l 5 i i ~ l ~  , 

q) drr8n%ni~naoul n'o&ridau4iuaubrnQnd~#f~~prlvlpoo~~n~~u4d64iuau 

CM 433 (H) 
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0 0.2 0.4 0.6 0.8 

u nunisldumr~rruufi18~n8~W'8u y = 22.431~ + 0.0311 , R'= 0.9976 

fl ~ ~ ~ I u ~ ~ ~ J ~ ~ N A D H  12.16 = 22.431~ + 0.0311 = 0.54 dau%u#iudau 

ildmcifiimsniufiqn:d~GuGu 1.0 dwluhudau 0.0, 5.0, 10.0 nn: 15.0 Qnu~nn' 

~ b U u ~ 9 u ~ ~ u l u h u d a u l ~ n a i u ~ G u d ~ ~ ~ ~ 5 n ~ v u 4 ~ ~ m 1 5 1 ~  

CM 433 (H) 

[NADH] 

F ,  

n) ~ ~ ~ u ~ ~ ~ ~ ( ~ I ~ ~ ~ I ~ N A D H  

0.2 

4.74 

0.1 

2.24 

0.3 

6.59 

0.4 

8.98 

0.6 

14.01 

0.5 

10.93 

0.7 

15.49 

0.8 

18.02 



[znl E int 

nisnmiu iooo ~ n u ~ n h b ~ s  ~~~~~3 0.27 hn'niu 

mmmu a Qnuiniaun' iums iitYqn:d (0.27 Gnhiu xi5crn3)/1 000crn3 = .00675 

CM 433 (H) 109 



CM 433 (H) 



I#U#U so, ludiaodi~tlunailrl#u~~~ua~nlu~~rnzn'in~dnu~nuo.jd~'~ui~~an 
4H,+2S02 = s2'+4%0 

s2' = S, + hV 

4iu~ulun SO,R = 4iuauIua s,' 

CM 433 (H) 



n~1ui4upiiiuniau4voe s2* win d?uIulJ so2 ozrnl4ioln s,' Iaui?iuibiiuri~ Aoc 
so2 ijd1t8unociri1n?iui~umu'~Giun~au& S, 

ICL = dddt $ s * ~ ~ ~  $s*,, 

n'iu"ui8unis9#4vlgoo~sn~~u4 u^uul~luuu1hsgiurl1~~~10~1~~4vlgoolst1azuins 

nillnlmrrlgools ~#~o1soliInrcnkcluta~an'iu^uiilnrlu4oiIal#~vlg~ois~1au~ 

~fl54~#ldl.rd?~~u~dofi hydroxyquinoline $ . I ~ ~ ~ U ~ U ~ ~ ~ O I ~ Y J ~ O O ~ J ~ ~ I O ~ & ~ ~ U T ~ ~ ~ T O J  

doi(oy~uhoc p p l e )  

CM 433 (B) 



4 w h u ~ ~ ~ ~ a o u u n b * d a i i u ~ & ~ 5 n i i ~ z ~ ) ~ u i a ~ a i u ~ u 1 a ~ ~ ~ d i ~ ~ d i & & ~ ~ a a ~  

uimslwai? uinsoodRrinlinino45nrwoiQu uinn.aoianiilclnsouGu 

nis la i in~~w~nrroulo l~wss~n)  nis1Jlaiinscwa"nlelgnsoJn) iq'siirnssuwi i&icl 

asruclicaji) imurmc oisG'nmnoankao~ble refraction) Gnsnd?+u imuiclirjnb id 

~zwiubwnilsd P B  P dw a Gnsad?duw~ms'sdszu~ulwai~sd Gnondsguarnsiznssn 

s:uiulwnilsd nisrmsnnow~~szuiu~wai~sar"~urruak~n'uriuauou yu o,o yu 0,45(~ 

/8,1F/4) yOJ 0,90(A 14, W2) OjU 0,135t318A , 3147~) YOJ 0,180 (1/2A,n) 3.p 0,225 (5/8A, 5147~) 3.p 

O9270(3I4A,3/2n) YU 0,3 15(7/81.714n) YU 0,360 (A, 2n) ? 4 a ? ~ n a ~ 1 1 ~ l $ ) l ~ l g ~ l ( d e x t r o r o t a t o r ~ )  
I 

4 W P  B imniudau~uciun~u r~na~nnunaur$uui8ni(1evorotato~) r t ~ n u ~ d a u ~ r i u n d u  i~ i l a -aY  

niur$uuii?nir3us#iu f~3a~j?n~urvduui3nir~u~vai ?~~a~YwaurUduui3nir3u~4iu id 

aqYnauAuuillnirBu~u?i raoipnihiu^n~rrdsnSu n1swyuirn-a rouuoulnloruoi nis 

nyubirwir. nisnyulumqn B w w ^ m l ? ~ u ~ ~ i d r l c l  nSnnisnoa 

nsu 8n"dRGi rdsrruassud r~aa"nlonma 

0' W d  

atuonnaiua~ni i~ i~3 lJ lwai l5~11 rmrzuiulwnibd k3raoi~m%lwai?s i  rmz 

5'siis'BnlRn'a8lwai256 

iqd'ldlwmld ranaoild4lirmi~nicl~nw'mi~ iq#szuiulwailrd ianrmoi 

~ddl i rmitniwlun~~szuiu R8noigniiZlwa-~lsa' ranrmofldPhrR^uni~rruurnZuaniiu 

(circulat he~ii)niomZuanau i~iino%mii;7wnllsa'nilwil ri~loiok3rzrnulwnilsdno~szuiu 
a~uw~s#aunaiurfaii~n'urmn~~daud~~or~uniudaudnaiuui?nXu iq38Sdin'aZl wni 

lsdriiRain~~~szuiul~ailsdno~szuiu~d,~runi#aunaiuraiu rrnziinniwg~niiu 
u w den  P W  d d a  r 

luai$d,l)di.r6u ~nsauuosdnn~isd~.rno~nos~noadmnnalwails uni 

rw'i6uszu~wi~uur~nuso~~is#auszuzwi~uwrrnu~a'n 

CM 433 (H) 



w 49 

le, ~ ~ a S u 1 u ~ a 1 x 1 i i m n d 1 ~ ~ z w 1 1 ~ i ~ d ~ ~ ~ u m 1 i i a z ~ ~ n ~ m ~ ~ ~ u m 1  

kds~~umi~i.rd~zuiu1~a1~~dd~8u~1~&iauna1uifai~i1n'u~n~~w1~(miuiinui~n~ 

iiaz~~ainiiuimunn~~un~wa"n1olaw~nJn~laoilaaii i . rdi iRsssu~ihi~i lst~iulwai  
d r i  rn a e l~n~imu~iauu~mudno~uo~~a"niinulnl~~~nJn~laai~n~~&iaunaiuki'ai~~lad~~niinu~wu~ 

$~i~uunuan~(kdduwi~&iaunaiu~fan~d) 

114 CM 433 (H) 



g mlahmimoi a ~ ~ ~ z n o u ~ o a k ~ s : ~ i f l ' b w a i ~ ~ d d i ~ u ? ~ ~ i ~ ~ ~ ~ n ~ ~ ~ ' b w a ~ ~ ~ ~ i i u u  
A 9 nauduudniiuoyq&inma"i?qii 

d ~ 9 ~ 8 P f l l ~ ~ ~ l ~ i i ~ ~ ~ l 9 ~ ~ ~ ~ 1 9  ORD LLaZ CD 



cr rariiu~mdinirnyudii~izuo~u~~~d ~inirdiinisnyu n - 3.50 o w  ido~inisln 

9.88 nf'unzaiu~uloniuon 94.6 nf'u n0lu~~id3uim!~idduuiu"o~niswnu w"iairnzaiu!d 

imluimti 5.0 iau~ium rsnioanilsznouuoau~~~u~uio~iuoa finisinyuyu~d -11.5 

o w l  ju"o%dinimyuyulunniw~~u 

[al'x = ailc 

niramiu 94.6 niuiiullri 9.88 njU 

116 CM 433 (H) 



99 99d nirdrmaunda lo n&~daPiuin-nalu~i 100.0 pnuin&ru&umr sowiadmrm 

15tfumpn Pimrn~moU'u1~dnnambd6aadia 10 IIUSIUAI d1~61naiud~diusinmf09 

ndnfnr?# 0.40 d i w i u h i l v o ~ ~ n i ~ ~ w n i ~ a ~  d lm:: 0.42 d i w r ~ i a 8 ~ ~ 0 t ~ m i i i f w n i i r ~  
I naiu~6~ai~ruijdi~w'in'u 

naiu~budu l o  nfuda ioo.ognuin6l.au~iu.r I = 1.0 dm 

P, = 0.40 , P, = 0.42 Po 1 .O 

8 = 3305 Iog(P, -P,) / bc 

8 = 3305 Iog(0.40-0.42)/ 1 drnx 1 og.l 00cm" = -56 1 



% M ~ ~ w u ? M ~ '  = 0.08358~100 I 10 = 0.84 

118 CM 433 (H) 
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4 u d~unu'~asruun~ii#adiul&~~n11o:s~pI~pIp1a~o1o1o1iavs~pl'1i~sr'~~&o1aa~~ 
9 d :  ~uiuumuad n i r h  -IIUUBR nuuimr oauuims -iiUUso Jnw~js( 

win& iia~d ii~sntY~iiu n i ~ i i n j ~ n j R i i ~ ~ ~ i i U s C n  uaniZa/ n~iu~rnrimiqnim 
I, 

naiuewn'nyn ngnirfii#on niriinitniRiiousiiuou'n Tumnirh rzKuciunaiumi 

Iumllna -Tum~ni#um3c -lumrlnlriifluihm3 mmaudaionim(ir 5udn i .1~  

uwn'sdiiih iiuud'bnn!issi Inanrii umnamiln'siizrs wns~siindrow wnsm?&bnonrmu 

inrweiniiuou~masn9%A imsudSaiwsi naiu4ew -inas"llo$~dn -bnes"u'arimo~I~ln 

$ma$ -lnro~i8nw?n wiini~qdua (AQ? -a rm~di i i~a  ulm~nidn~w3d~Ljuil iw3u~ 
4 doh U I ~  J~~MT~~BOFI~~I<~TIIOJ zero retardation laser fringe reference uimrirn~nnom~i<s W U ~  

i 44 i mroquouuunr:oiu fidiiiaaron3-ai rroninuyioimai mroQoiiuulrinrraiu uimrimq 

Jntmoi uimriiasliI43a~m~t 

CM 433 (H) 



K 
~n r r u o n i ~ ~ n n i ~ ~ d a ~ d u i d u n ~ d n ~ ~ ~ d u ~ l ~ i ~ ~ m f i u o l ' u ~ ~ ~ o ~ r i  

tuiaqa lqJ~~uu fi15du I 

nildm c - c fi) CHI - CHI 
I 

* 
U) CHI- CCI, fiisu'm c - c 

n) so, nisdmaololisla 

9 CH2=CH2 fi13h C-H 

CM 433 (H) 





o~d iua~ lna ia i /n i~~~n~uuo~n i~koa~~uu8eru  c - H 1clunau~'iinrjdi9u1aLn~ndi 

noqogaou c - H ~ ~ ~ d ~ ~ ~ ~ ~ / ~ u i 1 ~ l i i u a ~ 1 ~ 6 ~ ~ i i t u 0 r l i ~ 1 ~ ~ d  I 5-5 fii~muf H #au D naiad 
II d l  mr~~clnnumi*ii'lr 

v = kln 12 nc (p)IR 

H = 1x10"/6.02~10" = l.66xl0-'~, C = 12~10~ ' /6 .02~10~ '  = 1 . 9 9 ~ 1 0 ' ~ ~  
I 

c1 = 1 . 6 6 ~ 1 6 ~ ' ~ 1 . 9 9 ~ 1 0 - ~ ~  l(1.66+19.9)10~27=(3.30~10~''/2.16~10~26) 
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so, Tunlu'du~dumrqlG~unia 3~ - 6 
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2.0 cm" = 1 1 6  

EJ = 5 . 7 3 ~  10'" erg 

kT 1 .38~  10-16  erg.^'. (273+25)K = 4.1 124x erg 

up(-E,/kT) = up(- 5 .73~  10' l3 erg 14.1 124x 16" erg) = 8 . 8 ~  18' 
e 

NjINo = 8 . 8 ~ 1 0 ' ~  Qln v=Oa4 v =  1 

u a in  v = o b~ v = 2 A v ~ ~ u n o a m i i u e ~ n n u i ~ ~ o ~  = 2x288s an-'= 5770 cm-I 
4 naiuuiannu 100001 5770 cm" = 1.73xio-~ lum~ 

'j = h &= 6.624~10-" ergs x 3.0x10~m.i' I 1 .73~10-~  m 

Ej = 1.486~ 10- l2 erg I 

kT = 1 .38~  loL l6  erg.^". (273+25)K = 4.1 124x erg 

exp(-Ejm) = ap(- 1.486~ 10- " erg 14.1 124x erg) = 7 . 4 ~  10- l3 

NjlN, = 7.4~10'" 

I 
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S I N  = 5 0 / 1 = ( n ) 1 n ~ , / ~ ,  lea 

u i ~ r ~ * l r n n o ~ l u ~ ~ n ~ u d n a i u d ~ n ~ : u n ~ ~ i  1.00 i.ruinrcnreioiui9 a~~ ina iu i f  Cf 
u w s u 4 ~ a ~ a ~ i l d ~ ~ u 1 n u n ~ ~ ~ n u ~ n ~ m n ' ~ t i i ~ u ' ~ ~  

fl) 1700 d 0 l V ~ s l 1 ~ f l 5  U) 1 7 1 0 0 / 0 l V ~ ~ b 0 ~ ~ 1 5  fl) 1 7 1 5 ~ 0 ~ 0 1 1 ~ ~ l ~ f l 5  
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4 w d1un~j~~'eauundi i~an' iul~~~n~i~1~~~~1i~~1air~1n'~ia '~~~~i in~i iU41~0a~a~ 

Eudsirsnsiaanaiq nislm3uuiaadia -Elell -woatwna -woqiiVda iaW0inzniu iannd 

wa% nairmuimGaod~a &(fringe) m~ulnfind mniinbi$n wdnaiui iaaG~d 
d 64 rnuifa~o ntpoaiu'ui nirtdurmurinn~aaa~~ur aaldlmndi4iioiimh ?;inmi&$ 

glu fli5fl%hu -nidqaii -sd?k~d -87i~lu -iiUUi~UnA$4MUA(attenuated total reflection) 

nidnbriinaiaua o'udriirmbaalnb lolaofinu imdaAiiu'nlna nnondnpu irnd 

mash4 ~iolru~~araohiw~i i iar~  o'udsinnbaslnn -uuumdn'a -uuululnr 

n h a : ,  c=o uuu&waa~a~naann~ua~wndod~naiuqnn~u 

u i n  5 -  i a i n z n i u d ~ u n ~ i u ~ n r i z w a n n i a n a i n o  niiuou 

mnrinnolrd'cc~,, mnrinnolrlon'Zu c,~,ci,, lrlnnuniau c,~, , nnohdoiu c~,ci, 

fl Qlf l  A = abc 

0.4 = ax 0.025mm. x 20mg.l-' 
a a 

a = 8.0 pmin&u~iumrdoGan'ns'~~.unniuar 

fiiwum nirrunaufilim~n'inaiu~nndul# 0.001 
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I 

0.003 = 8 cm". mg-'.mm" X 0.025 mmxc 

c = 0.015 cfln^fl?~d~~fl~ifln'b~~560~fl5 

2 
b nbdf lmfuuo4i~naoi f l ld  15-15 i h p ~ l n q ~ n h ~  C,H,O 0~~im' ld5:f l0nru 

ndnmhd$ola~niioanouon CH,= CHCH~OH 

nisiin OH W ' U ~  3300 doi~u61um~ 

fll5$ CH ~¶J( i2800  doiTfu6i~m5 

fl1540 CH W ' U ~  1420 ~ Q L J U ~ I U P ~ S  

d 
CHO WllM 1700 d b l J ~ ~ l ~ ~ 1 5  

CHFH MUG/ 970 d o n u 6 ~ l m 1  

a n n l n m i u u o ~ n i ~ ~ i i ~ u ~ m ~ i ~ u i ~ u o ~ $ i d ~ z n o n r i ~ o ~ ~  97 oamianiQunain~d 15-18 o w  
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X rnr?mnz~d?uiol ia~nni~~ud51~~m ndnm~gmnbuda~un'bw#i~~u#ou naiu 

4 4 luaiwir 7slmrniiuouldiwu'nIuinQndau gmninnrruinfi dnmiugmnnuu'llin 7a.i 
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