
1. n l f  B ~ ~ ~ 7 ~ < 7 ~ 7 8 f ~ 7 ~  (liquid-liquid extraction) 

2, n l 2 0 f l ~ ~ 7 ~ n 7 ~ l r l ~ ~ L l I B  (add-base extraction) 
A 

3. n l f  fffiadElLu04 (continuous extraction) 



u v 
6.8.1.1 ( I ~ Y ~ U O P ~ I ~ U ~ R A ~ U ~ ~ ~ ' ~ Q ~ ~ ~ U  f i i i u i ~  x dii0~n7~ahazai~afl  

~ u ~ u v o ~ f i i i a r a i u a ~ ~ n ~ n d ~ d a r a ~ u ~ ~ u ~ d ~ ~ ~ u ~ n ' u  oinnqajn~$n.r:a7u (Diatri- 
w w E 

bution Law) r(lIj7 % J I ~ ~ ~ ~ O J ~ ~ ~ ~ L P ~ ~ Y ~ P ~ O J ~ ~ J ~ ~ ~ R L ~ ~ ~ ~ ' ~ ' I ~ ~ ~ ~ ~ O J ~ ~ ~ ~ ~ ~ ~ ~ ~  

, # J : J . Q J P : ~ ~ I ~ J ~ ~ ~ ~ ~ Y L L ~ I ~ ~ T U H Q ~  6~auni.r 5.1 

41 K tfunji # u ~ ~ ~ z f i n h ~ ~ n ~ : q i u  (distribution coefficient) UOJ x I U ~ ~ ~ I ~ L ~ ~ ~ # J A D J  

u"u 

nioh~rdu a~1d~:finfni~ n~roiuuo~nfa 2-ufiaIw~cviIuiin (2-methyl 
C 

propanoic acid) ~ u # u t ~ n ~ i ~ ~ a r n u ~ i i c i i ~ ~ l ~ n ' ~  3 dqmnlJij 25 'a &in  JRG 4 n % h  
' Y  A' GI coo urn. ~ ~ h a f i n i u t n a f  coo ua. dqrungij 25 "a srri~u7a~~iuiruuotnsnu 

C :: ~ a ~ a o o n o i n n u u 7 I ~ a u ~ ~ u n 7 ~ r i ~ u ~ a ~ ~ a u n i s  5.2 
< 

K = 3 =  i ~ n ~ n u ~ ~ n . m ~ u # u t ~ n o f / i  oo us. 
E K 

(5.2) 
~inlinua~n.r~lunuui/i oo ua. 

3 = 
~in~nuo~n~alu.a"u"o~noi l i  oo urn. 

(5.4) 
(4 - ~ ~ ~ C n ~ o ~ n ~ a l u # ~ f ~ n a f ) / ~  00 ui. 
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Y oinaunif 5.4 ~~iiuaa~iui~Jn~a~n~alu~~n~fldi~vi~n'u 3 nfu K J ~  
L: Y ~~~Jnuo~n~a~uauuioe~viiflu I nfu ~ ~ a a ~ i ~ a i m u i ~ f i a n ' a n ~ ~ 8 ~ n d i q i 7 u q u  

E Y 
3 nfu (75%) o ~ n ~ i n a ~ u i \ ~ ~ ~ u n ~ f a n ' a ~ ~ u ~ n ? d ~ ~ u ~  

&~in~~ian'an.ra6~ndi~di~u~mofi iu~u~Y/7n'w~o loo ua. ududdniran'a 
t: E ~Ouaatnm q fie 50 ua. f i t u ~ u n i . r a ~ n ~ ~ ~ ~ f n i ~ u t ~ n o f i ~ u ? u  50 ufi. seiiuqw 

~ i i i ~ ~ n u o ~ n r a 6 a ~ a r n '  njaunir 5.5 

3 = 
i i~Jnuo~n~~lu&naf /so ufi. 

(5.5) 
(4 - Ci~linuo~n~dlu%mof)/ioo ua. 

q1naurn.r 5.5 s a i t i i  
t: Y oriln~aaiiaIuauui~Vhfiu 1.6 nfu 1~oeafiatio\3ii?t1i~nafin 50 ua. f i a u r n ~  5.6 

3 = 
$i~Jnuom.mlub~noflso ua. 

(1.6 - i i ~ t i n Y o J n ~ m I d ~ n o f ) / i o o  ua. 

oinauniq 5.6 ~ c i i u ~ m J ~ ~ ~ n n u o ~ n f ~ ~ u # u i ~ n o f l ~ ~ ~ l ~ ~ u  0.96 n L  ua: 
t: Y t: r Cnra~~iiooaIuauui~Vli~u 0.64 nfu f i u ~ ~ i ~ ~ n # ~ ~ u a u ~ ~ n ~ a 6 a ~ a d i ~ u i ~ n ~ ~  

~tlirtt 2.4+0.96 nfu ~io~rhn'u 3.36 nZu d ~ i i a ~ ~ u i i ~ ~ n n i o a a e ~ i ~ ~ l i ~ u  84% 104 

n~a#d~ua  ae~ud~uiliulm~o~ni~~ifi:aiud~Ou~~an'ad~hn'u ~ i ~ ~ d d n i r a r i R ~ ~ u ~ f i i u  7 

nfd o:an'nai~~&inh ~ru~i ' lduhdiuin~uo~K~~15~:aiuan'a6~d' Iun~~u~un 

o:lail~:uiliulm~d~Iuuiuu o~d^3ui~~uo~ai~ar f i iudio~ni~c1n'~  
Y U  4 1  Y 
fii~ul~.~:~nfni.sn.~esiuuniuaum~i 5 n~r'la'K~viia:fiiuun'~~~'~J3uif~uin 

tu4~~earik\&di~Cdf::1na^niw nifud.r:f nfni.m~rsiuijw'ounii~So~vlin'u I 

nimn'alau~uhlun.r~u~~unU'ns:\u'r'&wa n?rIa'iWmiotdo.s (Hit 5.2.3) unu 
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4 V 
~ ~ ~ ~ ~ ~ ~ I Y U ~ I ~ ~ : C J I U E J ~ I ~ ~ ' I ~ U U U ~ ~ H T U O ~ ~ J ~ ~ T ~ ~ I U ~ ~  ~::c~iuaanni~fian 

D ~ ~ i l n  n q ~  Rntquuunluviqwiin (iron ring) dafl~ed~u~iuka~fiunlau viqarwan AIa' 
- 

air~u~~uauwatAa~aafiun7~uu~nn~:nu~~~1n ifiriifita ~muuia~~uviauku 9 
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P Y P Y  & al3R~Rlu ju  7 d~funii OUR$' (emulsion) ouwnu~iimsinnirunsnuo~hii~;fiiu 
v  t:nY ~ ~ C n o n i i I u ~ a i i ~ r ~ ~ u ~ u ~ ~ ~ u $ a ~ i i ~ ~ n i u ~ n n ~ m ~ d ~ d ~ C n o r ~ ~ u ~ i  nwtndiuiu q 
t: l V  Y n ~ o ~ ~ b b ~ d u n " a ~ 6 ~ i ~ n r n i u b ~ a  q ~ ~ 1 & u ~ i o s ~ ~ i u ~ d ~ & i 3 ~ r ~ i u b ~ u n b ~ u 6 ~ o d n u  wmudt).~ 

~ i l u ~ ~ ~ a i u o ~ f l < n m ~ o ~ ~ ~ ~ ~ m i u u " u m o u i o 1 ~ 2 ~  ~ f t u n i ~ ~ r ~ i u d u f i u a J I a L i u u -  
~ u a n i '  naa\.1~d11.rruim 2-3 UR. L L ~ ~ L V L / I  n i u ~ ~ ~ u o ~ ~ d l ~ o ~ f i ~ f t u ~ 1 3 a r ~ i u d ~ ~ a u o ~ I ~ ~ ~ u ~ -  

nao'l~bian 2-3 UA. Q I ~ O ~ I ~ ~ ~ T I ~ R L R I ~ ~ L ~ ~ I L ~ U ~ ~ ~ P U I ~  ?l$lq~G~~Un~oldl,dii  

d v  ad BunS6d.r :~~LIIJI,MGLI? (gummy organic material) ~ ~ L L ~ I ? w A € I u o ~ w I ~ ~ R  ZAIU I3195 



7. Y Q J ~ H ~ ? ~ ~ ~ ~ ~ ? ~ U H ~ I L I J W  (density) d l 3  ~ ~ # u n l ~ f d l n ?  
Pld d t: ~ u ~ u ~ u u o ~ n i d i a : s n u A I ' ~ ~ ~ ) a u d ~ ~ T : u n d G ~ I ~ n ~ ~ ' ~ i ~ ~ a i ~ ~ : a ~ u ~ G m l ) r l ~ ~ : o ~ ~ u ~ ) u  

L: .I& t A ~ i o n u i l ~  ~ d d d n t a i u  (solute) ~ i ~ ~ i ( m n ~ u i ~ C n l ~ r a q ~ u i n  7 LUDLOURI.~~:~IU~( 
E : c l  w d a d  ii~slur$u~uu~no~~~~I~n~.r~~mnt~u#uwo~~a.iiia:aiuijmldl< n j u u ~ r n o ~ u m  

b u ~ E :  f: f i g ~ ~ u ~ m ~ i ~ u ~ ~ ~ r ~ u ~ u u o ~ ~ a ~ i a : a i u o : ~  $o,~in1un13n~munuauu10 ~ i a u  

d o ~ u n l a u i ~ 0 u n i ~ ~ o 6 ? R L l n i ~ ~ m a 1 ~ a r ~ i u # u ~ u d u i  U w:: 2-3 ( I ~ ( I I R ' I U H R Q ~ ~ ~ ~ Q J  

d r  :: .I uhnuni ia~dd3:ulru 0.5 ua. ~7~7n?rUu~Ou#u~aJ.jiin:wiu3un3u ulnwum 
I W  b a ~ l d ~ : l r i u a u ~ ~ l u ~ ~ ~ r ~ u a n ' u  unninuuur~urtisar~iuwoa~i ~ I ~ H U R R J I Z ~ ~ : U N U  

a r l r l r  Lau~to;ta?riw 0a~~~~:~ i~ f i~or i i i a"u~~ub~uPuw~~~~ . i i i a ta iuo t13~a iu  2nnn 
E: i Y 

dqd~:~~~~~na~uij61~~i61n"~orn"~u~an~ai~"onnun~~~Pi~niin~3n~63o~~rbaa"~~u 

s. ~~onin~ia:aiuaflu6~G1ata1u3un"s~<91'1~ rbu d~nof 73 n f i  a i u v n  
b A d w a r s n u i i ~ & d n i u  ~i~uni, ~i~uuruouunfiarindrilu~ai1a:a1u~un"afl~~~8~ sanoa 

r i i ~ ~ i o o n ~ a u ~ d a l s ~ n ~ ~ m a ~ d  4~~nraurnlioo~uv"adAda1~~7nJ1~6n (anhydrous 
" A  d d' 3 

inorganic salt) ~inLnao~H( i iu~m1~'3:nn~uL~ui i~~n (hydrate) uoan8ok~hu ln% 
d r r l  w u  .r rrl  o~un~unlmdua~sam~~c1aadqmau~~l r id~d~~~u~n 'uw~a3un~un~i iml~  batn2.r 

Y w w  A 
~ : : i n ~ ~ a n i ~ ~ ~ ~ ~ ~ Q ~ l ~ s i H A j ~ i n ~ n ~ ~ ~ a ~ ~ ~ ~ ~ o ~ ~ ~ ~ n ' i ~ m o ~ n ~ ~ ~ u n i . r ~ u ~ o ~  

aiTn:nluoon (ciccantation) ~ i o ~ m u n ~ ~ n ~ o ~ ~ o i a i ' ~ ~ m $ ~ o o n  a1.r0a~~di(uu~&Yu 

vlnflo rrunii~4uu$nrvtn larbuui7'abdn anar4uuqaol~R' unaduu$arvla lv lun~duu- 

~ I ~ U Q L U @ ,  L L R L ~ U L R ~ R I $ ~  (molecular sieve) ~ ~ u ~ r u ~ ~ ~ m ~ ~ m X ~ ~ ~ I ~ ~ ~ t u ~ r u \ r ( d a  
Y 

I u ~ l r w o t ~ i u i m ~ u a ~ ~ i f a z ~ ~ u  ~ ~ ~ ~ 1 n C t l i a i . r ~ m l i 1 ~ ~ ~ ~ n 3 ~ ~ ~ n ~ ~ w a a ~ ~ u a ~ u 1  7 
Y Y  

n w  &~,IITIJT:UIN 10-20 u ~ C i i a n 3 o ~ ~ i ~ ~ m ~ i t ~  ~ I J ~ ~ Q U U U ~ T : ~ I ~ ~ ~ Q J ~ ~ U  

K~Giatniu~lnaiou 





~LLMLI 'LUT~J~J I~ IR  (vacuum rotary evaporator) & ~ I W  5.8 ~ ~ ~ ~ I R L I I U ~ ~ Q J ~ ~ S  

da E 4 A d . r r ~ ~ e o o n ~ : u . r ~ g o ~ l u ~ a m f r ~ ~ ~ ~ ~  J 7 u a r j u o ~ l u m ~ o ~ b j ~ i  ~ m r n u ? n u r . r g  
w.: x 

f f l f a ~ ~ i u M y ~  w U ' J ~ ~ U ~ U ~ ~ J Y ? R ~ I ~ H ~ W U W M H ^ ~ W ~ ~ ' I ~ Q J  

aiuf~uJao~~uIdotji~i3d~rQnf n i ~  
# A #  samLsauJ'uu 





riidfj fiiuiiii~n~aEwn?flG~ 

Qw q 6lrik0un.r a .I#- a ounsuaaau 

RCOOH + NaHCO3 

RCOOH + NaOH - RCOO'N (5.8) 

.* 

" d- d c 1  nisw ~a iuvo~nswlw~inwer i2~nn '~~ '1~~^own3f lwK~~ ia t~ ia~w~aernoa is~ :6~ i~  
P dd w w  voJnsmmwonun?iubuuuu 5-1096 n ~ ~ b n ~ ~ ~ ~ i i d ~ i i ~ u 7 n ' u b ~ ~ i i w n i f l 6 b n i 5 ~ ~ ~ ~ ~ ~ 6  

d~wtwiuluJi6~~a~nis 5.9 d ~ w ~ ~ ~ S o d w h ! d ~ ~ u ~ ~ ~ ~ t ~ ~ ~ ~ o d l ~ w ~ o ~ ~ ~ ~ i ~ t ~ i ~  u 
a A C u  a 
Q ' M ~ 3 U ~ J b f l U  

RNHz + HCI -------t R N H ~  Cl- 7 p  (5.9) 

a taiuluJi 

5.1 1) 

RCOO-Na' + HCI -RCOOH + NaCl (5.10) 

RNH3 CI- + NaOH -RNfiz + NaCl + HtO (5.11) 







d n~qnmae~n I n ~ ~ ~ ~ ~ r l ~ : ' i n ~ n ~ m a ~ ~ ~ ~ ~ ~ ~ ~ n a m ~ ~ ~ w l ~ ~ n  
v v #wmn : m ~ ~ i n a i w ~ a w ~ u ~ s ~ n ~ m ~ n i ~ d ~ r ~ n l u ~ i r i ~ u n i a $ ~ n " ~  riouarsrin 
K d  c, wiaaraiuuosnrm~uuIa5nIwvin~mauu9a'~au~un^~obnao'bai IKQnfinuinimaiu 

~<uCwua~nar~uuIaBnriou l m u l ~ ~ d m p m n ~ a ~ r ~ i u w ~ ~ n a m i i ~ a u  50 up. I l i l ~ u 7 ~  , 

~dnaaouuim 250 ua. la~uoarn'lu 1-2 YILIFIL!~^OU@L~L(IO~ (indicator) k~a'bnmlm 
P, w 

(titratu) n'uw1aaraiuui~a~iu'b%~~uu'b~~aon'ba6n"dmaiu~u~uu 0.025 N au~6wiaarmu 
a ~aucydowaditni~a o~diuimaIa~aulamaon'ba~a"~~iaBiiu~mImo~.a'qm~~~~unia 



nao\.riloanlduci? ~ n r n ~ a : a i u u a ~ ~ ~ d ~ ~ u # u u ~ a ~ ~ u u ~ a ~ d n ~ ~ ~  c~&lnm.ma~ 
V V 

n : ~ i u u o ~ ~ i & u a i ~ ~ z a i u u i n ~ ~ ~ u ~ " a ~ ~ u ~ ~ ~ a ~ a n 1 ~ 6 ~ n a i u r u u u u  0.025 N t ~ u i j  

fluawni#u~fluZuG~n~~~af ~grdfu1~1auas~ariiuu~era~an~~fl7" Giwani.rhrn.r~~~L( 
4 r %' diuam~id~uiruua~n~anr~aa~~#uui ~ n n d ~ ~ u r f i u u d a z ~ n ~ n i ~ u a ~ n i f  aflmlmu 

I+ruiu~ltunaal.rcinf.~~~ua, l o  ua. uazuli~aflmao~nfd q RE s ua. 

d mmaasq s maaln~nrnuTlnaan~ in~ iarn~a i~11~Tn~~~aR'a~1~~a  
i id i  lhnr-uonnw.lidiw~~.r u a ~ ~ i ~ ~ ~ r ~ i u u ~ ~ n . r a r u u l ~ ~ n l u l n ~ B u i i ~ a u  30 UB. 

~ndun~auuun t~ua~armu~aduu'2~~~an'2~6ddc1~1utu'aiu 10% (iu?u 15 us. 
P: rl d 

ajlun3auuun rudi l r a i ~ ~ z m u a u d i ~ s l ~ l ~ ~ ~ m ~ d n ' ~ ~ u l u n ~ ~ u ~  l d ~ i ~ a z ~ i u k ~ # e u -  

laasanlln4id~n~iuru'uu'u 10% 'in 15 ua. n~lunr7ouuniutQu rudin.r?urrun l v  
d rl n.rsl:aiufu~ia~1uu~n~dnf~01udua~ d?uburodn8du~~n~d%?~~i8'o\~a~~aun 

V w ai~afl~$nlu ~ai.rn-.nuua~nrn~n~addn~iuruuuu 10% a~~uu~m~dn.r~u#aaad 
11 a u~3~ai~n:niufu~iu?nn: is  un. rwrnnrnn~~~n2ian~ld~t:~n^nazna~ui~?1u nnaou 

Y 1 u giimrnauriiauu~unuh~3aud~audou.) ~ S i u f f i 3 a r a i u u a d n ~ ~ ~ n ~ ~ ~ n ~ ~ n u ' a u a d u ' i d  7 
Y 4 u?madn.r?u h ~ ~ l i n r n o a ~ a # u u f f ~ ~ i i 1 1 1 ~ n a u ~ f i n i u ~ ~ ~ ~ u ~ ~  fiiiinmautfinuuan 

flHiSiuai~nzcnuua~n.r~~nijaa~~dT6n~u1~~nrniu~J3;~6n~o~d n3adnrnauuaJnm 

~ u u l ~ ~ n ~ i k u ? i $ n . r e ~ ~ p ~  lun:n rtiniiau viilSn,unilurrS~l~tl~i~utb 
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w A .  I A  ~ u n n i n i r n ~ ~ ~ ~ o ~  ....................................................................... nqun ................................................. 
4 mmaaew I o1~~141fidrra~7nf irnsr~1uuaqn5atuulrdn 

Y Y 4w1m : rnr~in~iu~rusl~.ue~n~~~uuIc~~inluu'in'~unisan'~ 

J?UIPI~%O.I 0.025 N NaOH dl$ - - ............................. .. ........................... Utl. 

ll~uiruslo~nrmlud~n'ounfin = ~n.uoq NaOH x 0.025 N 
1000 

d5uirusloqnrmludi~fi~nfin = un.910~ NaOH x 0.025 N 

- 7000 d 
- ......................... x ............. : ........... nfunuqnu 

1000 
= .................................................. nfunuynd 
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1 

d3ui9r1~'~a\1 0.025 N NaOH $14 - - ............................................................ un. 

diuifuuo~nsdudi~~~01nnfimna~n40 = un.uod N ~ O H  x 0.025 N 
1000 



4 mmaaoqn s m m n 5 l n r ~ ~ u w h e ' n o 0 n 0 1 n ~ 1 i 1 ~ ~ ~ 1 ~ 9 ~ ' I n ~ d ~ ~ ~ u ~ u a  
4 4 

fii~~~nvs~n~duu3eilunwu~ - - .......................... ! ............................. niu 
dm ~ n v n ~ n r f l h ~ 3 ~ 1 1 1 d a 6 . j  - - ......................................................... niu 
I ~ i u u 1 d u u ~ ~ ~ ~ n a ' m w ~ o ~ n i r a f l ~ ~ 1 4 ! ~ ~ ~ d . j ~ ~ ~ ~ 1 . j d n ~ ~  ................................... ........ 

................................... - ................................... - + niu 


