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ABSTRACT 

Water quality of Kokchang were determined by 7 parameters. Three 

samples had been collected from 5 stations along Kokchang canal Muang District, 

Phitsanulok Province during three seasons, since 2000; rainy (August), winter (December) 

and summer (April) seasons in 2001. Temperature, pH and turbidity were in the range of 

26.2 - 28.7 'C 7.2 - 7.9 respectively. DO and BOD were in the range of 3.10 - 6.40 and 

1 .OO - 2.2 1 mgll respectively. Upon using colorimetric method, the phosphate and nitrite - 

nitrogen concentration were in the range of 1.61 - 2.60 pprn and 2.10 - 3.60 ppm. The 

determination of cation of lead and zince by an atomic absorption spectrophotometer had 

been showed that the cation of iron and lead in the water samples were in the range of 

0.10 - 0.021 and 0.10 - 0.03 ppm respectively. 

According to the water quality parameters studies. The turbidity value and 

cation of iron were higher than the standard level. The water quality of Kokchang canal 

were met the standard requirement of the national promotion and Environmental 

Protection Organization the standard qualities in 1 992. 
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C = degree celsius 

ppm = part per million 

% = percent 

mg/g = milligram per gram - 
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crn = I?nu~admun'~unr 
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'Y Yd 

duifiBU C~~IJOU~~OIN~UP 160-18d~ l8~17fl12 &IU~ ~~III M~ U U~~ N~~ UP~ Y O~ 

~in~uhod1d~dszd1 n4~6;n"uu1~a~~~iina0~~mn~1~0~l~~a0eii~~~ 

n:iiwalumr viirno~~11~~ffu'1un'~ocii~~1 h~fiuk.rAi$~ilioriou LumGumsa:mul.aiiiaumTs 

Gmdn d~iin~iu~u'ub~r 10% iiuw 0.1 i?nu~ntilauZlums a~~uu~nu~h~fiou~~~~ou%ji~~o 



2. nis~iua~s~fiij 
M - ~  a d.4 r, 

n) biocidea i~nuuGqm~ri~a~uaoan?n~Bunr unuuul4 ldu HpCI, ~ZU~V 

!dildi$un'?u mrinuiQrumwri~od~9G'iQzL~u~6pd1u~~ 6 b!ou uniiuluntrnroa Hg .~zv:~xi~lu 

mr~iu?nui$rnni~~n+f:iw 

3. B~IIR~IRWI:~O~A ~l~ln~&i 1 idu n1.iim~i:~m~~~~m!~eri1~~ Yrlu~qru 

~ ; ~ ~ ~ ~ ~ ~ ~ I Y ~ Y I ~ ~ ~ ~ ~ L ~ I J I ~ L ~ U U I ~ R ~ O ~ ! ~ ~  4; PH 0dlu$19 10-1 I rn~?~mirdm xg uan 



Determination contained 

Acidity 

Sample 

Size( mi) 

Min~murn 

P, G(B) 

Storage andor Preservation 

1 Alkalinity 

I 

I 
200 1 24 hr; refrigerate 

100 24 hr; refrigerate 

BOD 

Boron 

Carbon, organic, total 

Carbon dioxide 

COD 

P, G 

P 

G(brown) 

Chlorine dioxirlc 

P, G 

P, G 

I Chlorine, residual 1 P, C 500 
- 

1,000 

100 

100 - 

P, G 

Analyze imincdiately 

6 hr, refrigerate 

- 

Analyze as soon as possible 

100 

LOO 

Analyze immediately 

Analyze as soon as possible 

500 

add H,SO, to pH 5 2 

Analyze immcdiatcly 



coh 

c& 

Fbde 

lodine 

Mta 

Nitrate 

Wdrh 

- 
Odor 

Ozoae 

h&;ats (organic) 

Samnle 

siZb( @ 

500 

500 

300 

1,m 

500 

- 

100 

100 

500 

500 

300 

I,ooo 
- 

~ooraiaer+ 

G 

P, G 

P 

Calihted 

P, G 

P, G 

P, G 

P, G 

P, G 

G 

G, BOD tm& 

G 

G (9) 

Soon* ador Preservation 

- 

24hr,addNaOHtopH12: 

~ ~ t e  

- 

~dd~cltop~<2 

h~imm€diably 

For didwed metnb separate 

By6hTa~~te~s Qd 

5 mt cwc moil 

Analyzeaasoonas~k; 

Add 0.8 ml corn: qS0dl; 

Re-te 

~~mnasposs %k; 

Add 40 ?ng Hgcyl snd rC*te 

Onkat-M C 

~as~llspossible, 

Rehte 0s rdd 0.8 ml cwc 

H,WJ 

~assoonas~k; 

RE 

Arulpimmedkkly 

~ ~ ~ l y  

- 

PH 

Wewf 

p, 

G 

- 

500 

* 

24hr;~ki~~m~EI~4.0 

ad 1 g m, 5%0& 



+ see text for additional detai ts, for determinations not listed, no spccial requircmcnts 

have been ser: use glass or plastic containers, preferably refrigerate during storage, and analyze as soon 

as possible. 

+p = plastic (polyethylene or equivalent): G = glass, GIA) or P(A) = rinsed with 14 1 

HNO, : G(B) = glass, borosilicate; G(S) = glass, rinsed with organic solvents. 

( din : Standard Method for the Exarninalion of Water and Wanewater, 14Ih Edition, 1975. 
p.42. ) 

Deter~ninatlon 

Pl~c?sphatc 

- 
Residue 

Salinity 

container+ 

G (A) 

P, G(B) 

G, was scat -- 

- 
Minitnum Storage and'or Preservat~on 

Sample 

Size( n~l) 

100 For dissolved phosphates 

Separate by filtration 

I 
Irnrnediately ; frecre at 5 -1 0 C 

And or add 40 mg HgCI,/l 

- - 

240 Analyze immediately or use wax 

100 

Sulfate 

Sulfide 

Sulfire 

Taste 

Tcmpcrat urc 

Turbid~ry 

Silica 

I 

Add 4 drops 2N zinc acetate/ 

P, G 

P, G 

PI G 

G 

P, G 

P 

- 

----< 

- Analyze immediatcly 

Rc Srigcratc 

- 

- 

- 

Analyze i~nmcdiatcly 

Analyze samc day : storc in dark 

For up to 24 hr 

- 



P 941 
iouilmn63 lnuou (weakly ionizing acids) I ~ U ~I~RRI;UO;~ nrmrtnuu"n ~i=!~~~~milma"il 
A 
r.rlaln~ lan'ldi iiu irlefiaGalvln o~gii~iiun.a'nldo lip: wlnns~~li mpiiP;X-ruiri~u&iu 

n ~;urilunrn~u"o$~ali~~~~i~~~~ov~i n.n~~$unr aiirl?1ad16~~ws1:~8un*a~.ii ilw"j1 I% 

mr riclniou 11a:G5~s'narions:u~pdni~w1~1~~t~a~'(11~~3 msmn~~.uii!Junsmuo r A'ld 
Y Y  

1muni5 Ywlwsnb~~u~~udi~~~ti uacw~~url~~u~.u"%~~wa~~wou !$w NaOH ~]MZJ?ID%$I 

1. Carbon Dioxide Acidit! 





n~i~i~un~n~n~iudi~~~u~~~n~surn~d~u qu~iiuiniin: ins~?ora;uiln: 
ci B 

dir~~ruuo.rn~~unu1~00n?~49,~1~~~~~~~i1 7 CR ilrl I ndid5odmvnr ~%ITI~J~~~LLG.;G~~~I~~; 
* I 

~cli I U ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ I I ~ O ~ " U S ~ I W ~ O ~ ~ I I L B D  dlii \Ilnci~I Acidity I~UI?-IYII~~?I-, nliiij I 
.' Y 

" ~1?~nn~d~6~'limn~~~n1~1dfl"11dqwi~~~ia n1ru1flunrillu1ii~u~8'11.I"i~~kn15n'~ninu $1 

~ ~ ~ I ~ ~ I ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ I ~ ~ ~ ~ ~ ~ ~ ~ I I I ~ I ~ ~ J I ~ ~ I ~ ~ ~ ~ ~ ~ ~ ~ : I ~ ~ ~ ~ I ~ I ~ ~ ~ ~ I ~ ~ ~ : ~ ~  3 ~ 1 4 

&iRU% lime sod. unns~n$lurn~ti~k$~ldulmol$n~ :umn 1mm~9~zs~n'o~~m~u;j1~"tl 
B 

%dodlusz~tl~, 6 - 8.5 .aai$ui~oq~annn-ns lunlr~6n'o.r9$alsm~~~fiisti~i16iuam 

d?~r?m~~:%~i0~~7~tl~lna?~~1~~95~63~ 

il~~rn~~ud~Pi8una~u~l'1J1Tnvfl~~i~o:4u"bdsauuw?o!8z~ q~~nl~~irarivc capnclt, 
P, Y 

sla~~~fi~i~:~iiunsn~~~~u~~~~o"tl~~~~ni~ ~ill"l%dlilwin~ I~~~J'I~J~~A~LLY~~R~RP ( cnd 

paint 6lo.a A1~lurnm~n~i~~~udi~w~ ~~~cII~~sTu"III~~~~c~~~ D 177 

1. brl$FIi1~9fl5~$)0~ (salt of wcnk acids) 1i11 ~11Td'll~l~Fl ¶'IJDLS$l TIBR~TI~ +$!i)Ti 
ur .=I R 

waanbuln?~ilw~ ~ ~ ~ . ~ F ~ ~ M ~ I ? ~ E J ~ ~ ~ ~ I ~ P J R ~ I ~ ~ ~ I ~ I ~ ~ ~ ~ ~ ~ O ~ I ~ ~ O ~ ? ~ I R ~  IIIG.I: id14 ili ~ z 1  in 

d~ulnnjua"ai~:ll~ili co. - H.O - lint msii8urimi8 

2. aL!i~~!~dlifi:LfltT~n~ (rlrons ancl \r,cnk b;jsc) ~.?th~ Ubkl~158fl'l?l;$ 11111 13 ~7n-11: 
- 2  A s  

sssuviiin ~ ~ ~ ~ - ~ ~ ~ ~ I ~ P I D ~ I J F ) ~ ~ ~ E ~ u R ~ o ~ ~ ~ T ~ ~ ~ ~ I ~ I I ~ I J ~ o ~ ~  ilir~ 11v1r4 ),a11 ~N.IU~III~II~U~~T 

mniruiimr tYalnsi-H' CO? u-in~i~lll~li~nir d;doinls (pl~o~asyn~~~csjs) dil~~liii~~~~ if, 
2 * I Y Y Y  

ytrudsrmm 9 - lo di$lrinhbii (boiler tv;.ille~.) o:~~RLo~~J ~?~{L.IYS l~~~i)$1~~11~ 

~1~usru~~iin~lu~iar~n~d~~'1d~w"1~~~1~~~~~~~~a~n1f~~1~'1~~0fi~1~~ $snl;umuno: 

a y  
c,ndduu~~~~~~u~a~~~n~~&fi'~ m~~~~~~~~fi~ttr6 ~~~~L Q~~uDo~!~L~JFI~~L~oR!Y~ $0 

d-4 d 
Y 

lanron'lan.aa~Judi~i~ri iltJuIuuiaanl~:o:riil~i~~o"~~p~ 

~idimnrsuitvn~mii T~u~arnzni~ri~ldw1un5:~i~ (wiltc~. soitcninp) r0~1nY 

~ni~a~illoalj;wlnd~:ii~B~~a ~wn:iillan~sn'~snin ~ooi~ui~ n3d~~hn~iu~9udic 

a~mnPi~uIn~li~nnnad~~~n~u~o;1~~sa~aiu 3 TU'A~YXIF~U d~~uaiiu111 ~UGOIZ~~I 
V.'d 1 d 

~~is~sj,4~'lweriun~'~10~~~0in~~in~n]~~G $0 

1. ?ams~nl~i 

2. ~~~IIDIUR 





3.3 aon~~uu~n:snalfa& (Dissolved Oxygen, DO) 
ev cia 

oon~nuliuii~du~~n~w~1na1'1181~~%~i~i~u~1~~ rtinunsnu ria; imGa 

nri:P;ocgnQ11dl41~~~1auni~~1~ 1 iru'oriol$~iinw5:41u uu?urnwi~a 7 ihtrnr 

oonJuudun aerobic process il%d13 7 ~uurrulmmea ~u&~~u~nw"&~uii~n'u~~a"a ilia: 

~tkuoa~Rn din~u1ul~~ou~iarnnn7Loui~ui~$sT~o:aiu~~la*u*otln im:bUdn-rr:nli*in~ 
Y Y 9 

I! illfif?uiw~smDfi'u Ji &rjurnr a-rnuihu'u odfiuil~~utiuusr vimn (partial pressure) 
d 

'Fl31UIFIOI (snlinily) LL~Z~LIJ W QG 

Filn7554tnl~ (solubility) $10980fi$b~~~ld~l~:~~~~~2914.6 iha"n?udni%isii 

o "C brat 7 ifi~n?~i0~a5$35~~ n-1~liwaiu~Yu~5511~n-1~ I u~~u~ni~r~~ozii;pdi~w~a;~~~~ 
ed j Y 

v d m  ' d  . 
~ ~ w ~ ~ a vl u u w n a ~ xl o ? ~ ~ ~ u ~ ~ ~ ~ ~ ~ ~ n ~ w ~i ~ ~ ~ ~i u ~ ~ n ~ ~ ~ ~ n ~ ~ ~ ~ ~ w ~ ~ ~ a ~ ~ ~ ~ w' % ~ ~ w ~ ~ a 

e A 2 d J 
qtungumuwu iia:~~iun'otmroon~~~usz&uvu~6a~oln~~~.~~u ~uuru:dooniiPud 

u 2 
a:aiulu&u'oun.r n?isri~uoua:~iul4<~9ui1qel'i:~n~ ~'i~~~fi~~dlirlls~m~~n~~o~ n'~ 

Suq$oudiuioloonilau (DO) a:a~u'lu&u'ou~ ~i w~i:ii~u~~~i7~~ d ~ldliinnimi~rndu 

voqil~uLLIiil 8~11104 I~B~~I~Bo~G~uI~wB~IM~"'u.~~~I~"Lz~ aerobic proccss I~u%o[~I& 

i~u~+m~u$o.ri 

low solllbility uoc~on~~ou~~u~~dn~~~~~i~~~8'1n'~n~i~~d~%~1~01uni~~~: 
d m 

rian6~lo~9$uiqn<va~~i~~~xI~I~ o~o~l8u~sr~ioafiitnmsandr nlu&ri7tltiouie: 
2 

d~ovn ~d JI ri~nnor ~~dd~6~~uotjnu 
-2' 

nnixuodl dun'75rns~~inn:~~1~~~~7n~~~d?uim~~n~lu~1~~ jim~nta~aauu un 

n'i~rn~aa~u~~i.lua~a~~~uw~t;fi~~w'~~n~~~u~ud~~n~~~~~~Gu dilnproonilQulu$1ozan 
* 944 

ns uoncinQllgnsuimij41~ q mroonf n~vo~lanr~i~ q tili FC", MI)'. s2. IU&~SU~-IH 
A 4 0  

Y 

~~s~~~%Xd~u~moonEii~~~IwJ~ana~ 
Y ,  
1 a4 

n~~nrmuuotoon~~auluuinlumiiouioz~ounii1uli'~~z~i~ ~ciu a olqolnpri 
4 & Y V  

pnrru~ msa~aiuvotoo~~~~~~~~~~~~~i~tl 7 nmac iuori~riui;~lna'n:invp q 4 iio rnr 
J 

a~~~uuna~on~lauuuo~t;u~~~porn~ii~~a:d~u~tunaolrn'lu~i (nao~4i?u&nr1~4 

d3:lnor 20,000 iia8nYuriafns) aa:luiiuocl~u~riului1L~u ci~duhumoonimud 
Y 

aznitlosPd*ounii'$uii~t~irn 



Salinity = 1.80655 x Chlorinity 
- A eY 

o~nnn~adiu~tu ~diniv utylin: qunquiwuwu ~~~~~oo~~LouIPIu~~~"ou~~ 

nnudiCqvo4 DO 
4- K 

1. DO 1u~ildui$u6~<~id~~oiy17a~-~EnLnmuu r~~ii~T~u~8udb 

I ' aerobic 74% anaerobic organism dsrlnn aerobic organism I J Q B ~ $ ~ u s R ~ : L W ~ Q B ~ ~ G I ~ ~  

141. 

rnr 5unfb ~bn:rnr ou'unlu~n~l~uw~wn"f~n'~~~ij~u~~~o ~uuruzi anaerobic urguism d-i 
an d a 

1lii~oon&tlfu'u~om~55~7~tl~na FJO~;UW:?~IJI~& ~du so,: ~n'~~15ariarn'ddf1ipd~~i3~ 
a gtul'l?; $4floPa~Rw~~3d~Tf o~$aduivz~'u.rinu~fin~~:i~v~fl ncrobic 

organism T O U~~ ($D!DD~~%~N) A Z ~  anaerobic organism OZI~IU~U~WU~ nlf ~l(i1 DO 16~ 

dszfnlnamw aerobic condition IUI~I~T~UT~R ~ o : ~ I I u I I ~ ~ u ~ ~ ~ ~ ~ ~ ~ o I ~ ~ ~ w s ~ ~ F ~ ~ ~  7 

uon a1n~~~1~unir~nw1~n~3~~~n~11~~0~1u~flaufl~~ aerobic mament process h;?~ 

2.61 DO iinn~rh~1un1~do~in~~~ni~iuo~~1l8~~uiznu~un1~ 
d: A 

roiqlriiubro.tdini~~~~w~tr~~u 7 n'olGC DO J?u~orwornui: leu 7airiauni14 5aa"niu 

idns du6u 





3.4 BOD (Biochemical Oxygen Demand) 
4d 4 A1 

BOD Go fl3~ir~~~n~~ou~~1~n~~u3~~ni~ci~~~a1u~i~~~~~~~~~n~0~~(a1u9X 

mu1n'nm2:Aiioon~iou a~nuu~rrrn~~i~uniidu~z~~f'uwa"~~~ui~~l~un~i~o~~i~ul~ 

~~nrud~ii~n'olll wiipl~m~i~nn~iuvo~ni~Don~indmsolnisindldo~oidu 
J 

rnfuoulnnnn7an' & n4n~1ouTulu'u vunq'riuauPnuo~rnsoi~~~ 
B 

~ ~ ~ ~ ~ B ~ ~ ~ ~ ~ U V ~ ~ U ~ R ~ ~ U ~ U ~ ~ J ~ O U ~ ~ ~ ~ U S ~ ~ ~ ~ ~ ~ S O O ~ ~ ~ U  2 5 ZUE C1IJD1(111flR.;l 

liix~ BOD curve 

carbohydrate + 0, - CO, + H,O 

protein + 0, - CO,+NH, 
riiro~~~n~muluri?oi1~~n~10~~ud0~0in~~~1n~~~441d~~d1 BOD Gm14 

5:u-d 2 i~umrooni?nriuo;r NH, --, NO-, - NO., mudiriulnuwm 
A uA 

dl  

auiotraphic bacteria WUTB~~ ni~rifying bacteria &~B$OUIU raw sewagc nl>iiiP~mmljldA 

20 oc 4~~SuqolnQ~d~~'luni~niil BOD Gotluin kZudiuIoloon~ioudiiun~~uw3nd 

941w+a45:i: s 5u &~fiu~mii~~uni.j~~i~ BOD ~.n~~eruin ~c4oin 10 5u 11ern;iukw 61 
B 

~~:ii~iu-ruu~nwo~a:l~~'oon$~ow9wn15~~n4~1ndai~ NH, vqo:ri~lnnlkindiuioluo.i 

m5m BOD i8u bioassay procedure J ~ ~ ~ U ~ ~ D ~ T ~ U ~ ~ ~ R ~ ~ D D ~ $ L O U ~ ~ ~ I U ~ ~ ~ ~ I ~  

~ F ; Q BOD ~1~5~1~0114 incubate &~YI @ 20 5 1 OC d~i?n15 %I a~in~d~+~run~~ 
Y O  

Lla:i7mknri116~w>xi 20 OC ~~u9mnO~d9n~~~u~n"ui~w'a1fl Linz nitrifying bacteria LO?Q 
vw A 

v 

ii5u~nkaTn~oln~u'f iwrnrldon14im7d incubate 5 Tu ii~w~i:?~i~-~n~~oun jlii 1J?~lar 

~fliCtJu~~dmdvo;rfil BOD 414nn7 incubare 5 <U ;I BOD, 





Y Y  

5.lh73oqolrnwunc effluent ~dboun'~n9ii 

mnsg~un'o.1 incubate dqmnrJ~ 20 f 1' c ~flunm 5 iu 

-4 4 

3.5 ~nnai~?ba~~maar~ai~~o~idnIf.~~~ln~ (Ultraviolet and Visible Spectroscopy) 

mrr?~niiuiin~nioi.r~do(?'lu4i~;1~il~5~l~l~~nn~~ilz~5i~n J~D~IU~N 
n~~uu~~n$udr:u~tu 190 - 800 UITUIU~~ (~1) ~o.r~~smij~fu ri?ulnqjlnYiiriw~nmr 

o'u~?b(or~anic compound ) niom3d.i:nouA &h'ou (complex compound ) ~90 HIS 0Cua6 
dud 

( inorganic compound ) ~~VIUIIAII W~S ~ u G ~ ~ Q J ~ ~ ~ ~ ~ ~ I ? ~ I & J I I J ~ I ~ L ~ u = ~ ~ ~ I ~ ' ~ ~ ~ ~ ~ ~  
ad U 

d';u~cuiia:qwmw~d1~n$14uai~ I~~E~~;I~~?IU~~~ O~I tiui~~~a:aniw~a (sensitivi~) 

~Fimn?~nnuIo idu I8nnu'nm.r IR nto NMR Spectmscopy i8udiU 

~nuhld mn~nmsimsI-~'du~Jni'j~ou~uni~ y"??iiGn a~rlnTnrTrlTn~un'i 
Ad,!, 5 44 4 

1dK~rn~Avi1rnrlmri~:~ij3n~~i19X~n"w~ ~1rnunuuo:~~na'u~i~19iw4a~3~~~ n odun 

il &ILSIO?LXI& ( colorimetry ) 

incident 

radiation 

J 
reflection (Pr ) scattering (Ps) 

absorbed 

radiation 

transmitted Po 

radiation - 



ei 4 
~dolddiim~nmnouifod~aoin~u'o.riiu (continunous beam of radiatioh) dlui&ldlu 

mo~dic~unudtd~udwiu~dd~unii fiidn~l?ugnnn'ull~s(abso~tion spectrum) ~fi(1ud~t-1 

g n n n " u ~ ~ ~ u a: ~i ~ ~ u ~ af! ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ d ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ u ~ ~ n ~ ~ ~ u ~ A ~ (ground state) Id 

~~H~IIUXKIE~U (excited state) h2dd 3.5 

9- 4 A 
~awi~u~s~~s~~~n~n~~n~f~d~~u11dn~'i~~~1wda~1uvo~~~dnu (electronic transition) rs 

u ad 
Tnulnno~lh~~~~uJs:uiu 30-150 kcal/ moI 1in:~~~nasou~~6u~~o~noo1an~~ou~o~a~ 

u -d rr n d  
uonrlnnr oornnmr ou~~fi"aw'ufrLIBa nmolannr oud&~imn"~w'~~z (non-bonding electron) 

B r 2, 
a~~dn:.au'no~~wd~~~uq~uuu~fun~~ antihnnding nrbitals k~naa&~~ 14 3.5 

0 * ,* antibonding 

;di 3.4 llffla electronic energy levels bin:: transitions 

~tu~nn~~mrgnnduim9~0~0~61~~1~0~~1q~1~ 7 L~ O ~ OI ~ O ~ ~ A D U! ~ ~ vibrational i~ilt. 
I ayg 

Y 

rotational energy level ~d~~~Turn(~n&d~:no'~~~au energy levels lWi?lUR?U &riu 

antibonding 

+ IT* 

mtibonding 

o* 

ng 

7C"+O 
A 7E: 9 

A A A 

n+ O* 

n+ 7C* 

n 

0 

IT 

7 P  n* 0-+ 

71: 7C non-bond 



E ,, = electronic energy 'UO~ ~ UI~ Q W 

Em = rotational energyufl4hiapa 

E, = vibralion energy %a.lt~ifl?fi 

E,, orijri~u~nn-h E,, un:E ,ib kifu Boimrldbuulcdn t electronic 

energy levels ~ninll:jini~~l(i/uu~idm vibration energy rotational energy FI~u~T~U 7dR~t 

HLJ FJ LAL~FN am energy level I H ~I ~ O~$X~UUI~ Y/I!T? E, absorption spectra %ninbl~1:d~ 

sharp lines &~l] 

Vibrationai Levels 

;di! 3.5 ~rnrtms~ii~imrw~~uvosla~a~a 

a I%! electronic transitions 
4 

b 1 tnS c lnFl rotation iifiZvibrationa1 Ili'i:vibrational transitions 



CI ee 

~lr~un~i~~d~ unsaturated functional group mU73 0q~n$~bhtf.lh339tp-3~~ 

iu'n 1k;dq~lnnqrinvolznuu7~0~.1~'~ rjn9nu~mnnido witt 1~un~on~dmdi~ui~ Inrlu 
w 

4~; (chrornophore) ~4119'~ Fl.U. 1879 

fnsluvlo~ai~~i~u Z&?un'u 3 i~unl$o 

1.1nsludoiiii multiple bond 5zni74 2 ~:nouvo.la~? ~auili9 lone pair 

electrons 14it.i OII~IL~OU~~:~ = c = C: 

2.lnr~urloidil multiple bond iznj14 2 BLC18UUD467q I~U~D:RDUU€I.II~? 

nudtij lone pair ofelectrons LJU mnIxnoudiinTd = c = c : 

3.h TIJ~ D~;~ benzene ring 16~~6 IIII~I:~OLI arornatic!(l~~~~ni~~uG~~:~~ 

absorption spectra $4 3 bands ~UL~O.IUIOVI~IS I~~LIULI~LI 1~ ~ WIU 

wnsios~ai~azn~udon~f~mfia"~'~~~~~~~ (solvent effects) 

#=id 2 
idoi-i~nr ~uvlo~nuu? idu rn3 ~un?d~~~~ m<~u~n~d~~~~u~u~ai~a:a~u~ 

0, - J Y 

3 (polar solvent) d~1n~jim~~n'~~unsn~uiwp15:~ii~~~5n'~~o~ n'~riin:muoz~u'ihJ 
d 

nx?yu rnsiiiR6unrffu~&~l$ii% n -+ ~t * IL~TU~~U~OP~#M~'~~~UL~~~JU OY-iiilnY 

ifin ndn* I~wa'~.nu~~unc8~~~8~lordi~~~~~ A -+IT* ~inz 

n-+ T[ * ~a~ln~1ud~i#~~~l~wa"~q~ui~iui4na"i~u~n'u i~~~~wdulwm~ff uo-rri?ii 
J 

a~a~u~~uinuu ~duhou~~u~ndnn~ni~fir"~~~ solvent shift uo~mri~nunsuG$u n+ X * 

cyclohexane >diorane> ethanol > water ~IMYUA~~A~AIO~~~UII~W~~~~~~DU WFI~~TEYIU~ 
II 

I!UGIJ h m,n ilil:h, ~;~DUU~~~IUII~UF~~I~*~~~U~SO~RG~~~ 

wa~lo~nisnino?n~oms~~na'u~rac~ (stirric effects) 
,, a J 

~ ~ ~ 1 ~ t r % ~ ~ ~ ~ ~ 4 ~ i % ~ ~ ~ ~ ? ~ ~ l ~ ~ l ~ ~ ~ n " ~ ~ ~ ~ ~ ~ t l l ~ ~ 9 ~ ~ d ~ ~ 3 0 f d l ~ ~ ~ ~  M?O 

IJ 
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3.5.4 ngd~cl d~du~~o~lurnrilnn-n"~11~1n~l~u?1 Photometry 

1. Bouguer 's law W?B Larnbert 's law 
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3.6 ezrne~rGnrrouclre~wiwa~dnTp1~uIn~ ( Atomic Absorption Spectroscopy, AAS) 
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5. in$oplls:u~nwaun~d~uwa (data system and read-oul unil) 












































































































































