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BEREVE: LB (FIEMETE), ERE (MFEbLEF
&), 7=vER (BEL¥IY), RUa~7sEB (b5

2HE) 2FhAFhA 4 v REOKZERLKL. £Oofho
KBTI TRCEREERL .
* s kese T A2 A R LRl 0 432 FRE R R TR

it 3-5-1

2.2 ¥

¥ v vHRo TOA Bk L FRERECHBRIFKD
£%8 (10ml) #@AS=A7> 2= (0ml) KA
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Organic acid concentration in organic phase/mol dm-3
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Initial aqueous lactic acid concentration/mol dm—3

Extraction of lactic acid by trioctylamine
(TOA) in xylene

Numerals on curves represent initial TOA concentra-
tions, mol dm-3
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Initial aqueous organic acid concentration/mol dm—3
Extraction of tartaric and citric acids by
TOA in xylene

Numerals on curves represent initial TOA concentra-

tions, mol dm=3; A and O denote the extraction of
tartaric and citric acids, respectively.

Initial aqueous succinic acid concentration/mol dm—3

Fig. 3 Extraction of succinic acid by TOA in
xylene

Numerals on curves represent initial TOA concentra-
tions, mol dm-3.
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O R LT 1moldm-3 TOA & X i3
AR TS L, BERE 7 = B TREBER~DOE
DA% 1 moldm-=3 {3 #LET 5D, #
B Cit 2moldm-3 fHEC—E L B HFAERL T 5
(Fo?2L =~ 7B KI5 BMREE HME L, 0.5mol
dm=3 ¥ TULRETE ih - O THETIR LWL,
HAREFERLEAETRTIO L ExBR5). Fok
HEALEE, (2~78) RO 7= @it TOA L 131
DILFE R.NH A 2T 50 L, AR AMED
RRIREED R 705 L EEREOMMEYY THEINLE
R F B OM L 7ot %8 [R,NH,ATH, A DL
AFEIRD. 2T HA 3B (n=1), BBEBRR
Ca~sB (n=2) RO7=vEp (n=3) »F+hFhkE
7.

—77 TOA MBERT 5 HHEROHRHOKE
oW TR T 5109, EBMO—BREC KT 548
e TOARED log-log 7w, F %EbD, ZoOfHX%
Aok E Table 1 %#787-. Table 1 X b =315k
DIEE L AMTIIH 0.5~1, BHEBRI = ~7BTIL
¥ 1~2 ROV7 = VERTIK 1~3 L &M X v BT

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

w® X g, H, i YU AZFAT I VICk DU, BELE,
Table 1 Dependence of distribution ratio on
TOA concentration
Initial aqueous Slope
organic aCid_ Lactic Tartaric Succinic Citric
concn./mol dm=~3 acid acid acid acid
0.01 0.481 1.6 0.88 —_
©.1~Dft (0.05~1)  (0.2~1)
0.02 0.52 1.7 0.96 2.0
©.1~1)  (0.05~1) (0.2~1)  (0.05~0.2)
1.0
(0.2~1)
0.05 0.58 1.9 1.1 2.3
©.1~1)  (0.05~1) (0.1~1)  (0.05~0.5)
0.1 0.62 2.1 1.4 2.4
0.1~1)  (0.05~0.5) (0.1~0.5) (0.05~0.5)
0.2 0.76 2.3 1.7 2.5
©.1~1) (0.05~0.5) (0.1~0.5) (0.05~0.5)
0.5 0.84 2.2 1.7 2.9
0.1~1) (0.1 ~0.5) (0.2~1) (0.05~0.5)
1 0.84 1.8 — 1.8
©.1~D (0.2~1) (0.05~1)

t dlog D/31oglTOAJequintbriam}
tion, mol dm-3

tt Initial TOA concentra-

RPN IV N o
P EogERizE ST TOA © k3 £ 5B
EHERIKRD I ISCEIND LR TEXS. Thbd

HnA(aq)+mRsN(org) = (RaN) mHnA(org)

ZCTHEC: m=1, BEABR O 2~ 7Bz m=1
~2 B 7 = vt m=1~3 B’ h Fh@EfAshs.
B PERTOEBRHEOMSE/ME LTk, BB fin
Pitc e o £BALRC BEETHEORE kXN ERBIh
5.
FrHH e > b O XS EEREOBEE T
73, [H:Olorg/[HaAlorg D& M HUTWTH & KHEDEE
BEOHME LICEIL, AR TIIKHEOBEEN 8
moldm~-3 ¢ 0.48, HARE CIE 1 moldm=-3 ¢ 1.45,
2~ 78 Cit 0.5mol dm-3 ‘¢ 0.6 R 7 = vERTIL
I'mol dm-3 -« 0.98 DfEXE7. LarLIhbofliz
BB E O > THERBATHEMAED SR DD
T, LFHEOKDOEFEEIXFLS BAT5L E2bh
5.

3¢2 FABBBIANRY I

2EEBREO TR b0 TOA k2 e 3t Lk
SRR A7 + VRITER (T - 7c® (Fig. 4). FLEED =
SR ARIIABEL HaEFEoic 5 OH (i
EB% 3760~2160 cm-! DfEIA BRI v F & LR
3. 21T C=O {hifEirEz 1660 cm~! (LB %
> 1720 cm~! @ BWRIE LT BT Ehb. X C-O0
fiffs L OH HHNEARED »», 7V v 7/ X % 1220

AN, 7= VEROHE 561

U O SO T T Y N W |
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4000 3200 2400 1800 1400 1000 650

Frequency/cm™!

Infrared spectra of organic acids and their
extracts with 0.5 mol dm-3 TOA

B : extract from 1mol dm-3 lactic

Fig. 4

A : lactic acid;
acid; C: tartaric acid; D : extract from 1 mol dm-3
tartaric acid; E : succinic acid; F : extract from 0.5
mol dm~-? succinic acid; G : citric acid; H : extract
from 1 mol dm-3 citric acid

cm- il Lic—BORI S v ¥, -C-OH {ifEiRE)
o 1100 cm-! E4 > 1125 & 1040 cm-! OWRIY,
B 920cm-t o OH EAEARBLRRDHHRD. —
FABMHY D 2227 + A TiL 3760~2160 cm ! K OF
1720 cm-! ORINEHEE TR AW L, R T
HRURH COO- [HfEiEE s 1595 Kot 1370 cm-!
(CH, M AIREE BEH) Bh, X -C-OH {hfgEix
Bt 1095 r 1040 cn—! w380 B, FLERA TOA L%
BLTWBZ ERRLTWA. Lo LAKHEDOFBRBEEN
BN B> TAZ b AR LEWICEB ORI
v EAb %, ZoBEFHBFECE AR OFIN
L7 [R,NHAJHA 2R INhD Z EHFRBRLTW5.
BEBDO A2 b AL KEHE O OH {hiiRE»
3380 K 0r 3300 cn~! K LSRR v K& LT, X
ARV OF Y FEEORINE —FE - T 3300
~2280 cm~! DR ED BRI S. £ LT C=0 {hfiElk
Bom R 1720 cm-!, C-O fhfs . OH EHZE
AREID S o, 7V v X X BRI v FAY 1420, 1335,
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1315, 1255, 1220 F¢x 1185cm-! wHh 5. Fice C-
OH f#fEIRENC & 2 RIL-< v KAy 1130, 1080 K¢ 990
cm-! ., OH BB HIEEHORILA 935 & 870 cm-!
CHEIRD. chiw LEARMmEH DO A7 b AT
i1 3300~2280 cm~! DWRINERE D WA 1@ £E T, 3400
cm~! fFFEDOKEEFIC X 5 OH fifEIRED O 185\ R
HBHREL 705, X C=O {ifEiEE) »° 1720 cm-,  JExt
HROFHR COO- (hfEiEgss 1605 Kt 1350 cm-!
(CH, ##EAREEEH) crhFh Bhs. B
C-OH f##iREh»s 1115 FKex 1075cm-! =, OH Mt
TAEENA 995 KOY 890 cm-! i §F\ MBI RIR S v
FELTREDHLRS. ZOBRMEHO A2+ VILE
ABDOTR X D b 2ie b BMIRRICRABA RS,

AANIBDARY P L A AFEF LD OH i
EHS 2910 cm ! b & LT, 2620 & 2520 cm-! i
INE RN A PE S Fo 3440~1960 cm ! (2 B HEA K
AV rELTERSE., LT C=O {hifEiEss 1685
cm~!, C-O fiffi L OH WAL AREIDO» » 7V v 7K
%% v ¥ at 1410, 1305, 1200 KX 1175 ecm-1, Fot OH
T+ B A IRE) S 890 cm ! i B A > 910 e~ ! D IRUN &
LTERFRhEDBRN, ZhboRIAS v FEEIR T
AL, Zhiew LTz ~27BiMEHDO A2 + T
1% 3400 cm -t R & L WIBIAWBRIRSZED bh b
2, ZRITHB OB AEE L e kS F UKD =~ 278
FEEA 0.5 mol dm -3 C[HOlorg/[HyAlorg @D £ LM
0.60) wrsdbotExbh5%. GO (hiEiREL1720
, FERFRR O ®Fr COO- fHfEIREIRIN - v F Y
1565 K or 1370 cm~! (CH, W#RZEARE) & BEEE) 1
hERBERSE. LHaLIAEF AR RET2 2910
cm-! Bk LBIAWRIR-Y v ¥, C-O (hiEiRE) &
OH HEWEAIEE O» ., 7V v 7ic 3 1245, 1200
ot 1175 ecm~! DWRIY, Ko OH A AiRE) ORIL
BMEXWThIEDL, TOA Ra~I7BOHhrRF
NECHALTWAZ ERRBL T35,

7= VvERD A7 b At KB X 5 OH (hfgEiE
#Ehs 3350~3300cm-! =, H L HF oo OH fhfE
&y 3300~2500 con ! D FHIFW E 7 > THA, X C=0
ffEIESNY 1750, 1720 K0t 1685cm- 1 w481, C-O
fhfEicE) L OHENEAREI O » 7V v 71T X B5HRIN
Ay EMARB LS E- LY FE LT 1420, 1395, 1305,
1295, 1258, 1230, 1210 Ko* 1190cm-!' wHh 5. &
wkmE o C-OH ffEiREnc X 5 i 1105, 1050
ROt 1015cm-! &, OH MEAZEAIRE i X 2 WA
890 cm~! EBdLRL. ZhIERL 2 = vEHEH D
ARZ AT, 7= VvEBBBEOBICE - THEDE

cm~!
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EAED LT, 3350~3300 cm-1 IR IV EE O RAC
ff-T, KE#Eo OH fhfEiRE)s 3400 cm~! ff3T DR
IEWVIRIN & UCHEfEw e 5. C=0 {hfEIRENT 1725cm !
ORI E T b, JERFRROHH COO- fhiEtRE)H 1590
Kor 1370 cm~t (CH, WA ARE S EH) < B h,
¥ C-O fhiEiRE) & OH HAEARED »» 7Y v
ISRV FRERRIL, 2L Tr=v
B X b b B RIUIRAB L 7%, X -C-OH {hiEiRE)
BRIGRELY R LT 1095cm-! wBh3s., Zhbid
r=vB DHAEF LI TOA S T5HM, &
DHNFRF AT TOA b £ 5FIhTw
RN ERTRE LTV 5.

LU E DAL A = 7+ ABITE O KSR 81RO i
EEofms LSRHIELTW5.

3.3 HHBEYR

HHEE % 20~50°C L 2L 3¢, whEEECXT%
BB OB OEKERICOWTER LR %Y Table
2 CRT 5. ARROSERZHMEBEES ERACH 5
TEAL, COBRFIMHFERRELIHATIERL
T EN B,

Table 2 Temperature-dependence of distribution
ratio for the extraction of organic acids
with 0.2 mol dm-3 TOA

Initial aqueous Distribution ratio

O;%iaé"c organic acid
concn./mol dm-3 20°C 30°C 40°C 50°C
Lactic acid 0.1 0.153 0.129 0.099 0.084
1 0.163 0.142 0.114 0.094
5 0.074 0.068 0.066 0.066
Tartaric acid 0.0t 0.188 0.133 0.097 0.075
0.1 0.310 0. 145 0.087 0.039
1 0.147 0.128 0.098 0.053
Succinic acid 0.1 0.069 0.041 0.034 0.027
0.5 0.167 0.069 0.040 0.033
Citric acid 0.01 0.374 0.100 0.059 0.039
0.1 0.735 0.266 0.110 0.051
1 0.167 0.139 0.134 0.114

¥bbic TOA BERRILETEKRRASHEC 7 = VER
RERC¥TERISEI VREShAZb D THD T 2
ZREL, #BEET .
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Extraction of lactic, tartaric, succinic, and
citric acids by trioctylamine. Taichi Sato, Hiroshi

i, ﬁiﬂ, FPH: FUFZFATIVICE SHER BARE,

aNJF, /xvBROME 563

WaTtanaBe, and Hiroshi Nakamura (Department of
Applied Chemistry, Faculty of Engineering, Shizuoka
University, 3-5-1, Johoku, Hamamatsu-shi, Shizuoka
432)

The extraction of lactic, tartaric, succinic, and citric
acids from aqueous solutions by trioctylamine (TOA,
R,;N) was investigated under various conditions. As a
result, it was found that the concentration of acid in
the organic phase increases with increasing aqueous
acid concentration and this tendency is little influenced
at different TOA concentrations. The log-log plots of
distribution ratio vs. [TOA] revealed the following
power dependence: 0.5~1 for lactic acid, 1~2 for
tartaric and succinic acids, and 1~3 for citric acid.
Hence the extraction of organic acids by TOA is ex-
pressed by the equilibrium equation H,Aq) +-
mR 3N org) = (RgN) nHzA org) where n and m=1 for
lactic acid, n=2 and m=1~2 for tartaric and succinic
acids, and n=3 and m=1~3 for citric acid. The
formation of the organic species is also supported by
infrared spectral results. Moreover the temperature-
dependence of distribution ratio indicates that the ex-
traction of organic acids decreases with increasing tem-
perature.

(Received March 7, 1985)
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