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Extraction Behavior of Boron with Trimethylol Type Tripodal Molecule
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Abstract: Solubility of alkenyltrimethylol, 1,1,1-tris(hydroxymethyl)-9-decene into organic solvents
was investigated. The solubility of alkenyltrimethylol was significantly higher than that of
alkyltrimethylol due to unsaturated group. Extraction behavior of boric acid with
1,1,1-tris(hydroxymethyl)-9-decene was investigated. Extraction rate was sufficiently fast, the
extraction was dependent on pH value followed by pK, value of boric acid. It was found that the
stoichiometry of boric acid and 1,1,1-tris(hydroxymethyl)-9-decene was 1 : 1 and the extraction
equilibrium constant was estimated. The extracted boron was effectively stripped with alkali solutions.
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Fig. 1 Structures of trimethylol compounds

2—2 MEABROFERBEANDBRE

FUAFO—IB=HRDPFORRAEL TOH
BIREADZ LWARBENRSIN/-0. 8REH
BIEEANOBBENREMEZRG L. SBEE%E
e d oI OFa—TICHD, ERIN/-BED
SNone (3] CH,0H Zfn .. 30°C T 5 /2 EEEZ ik = M4t
L. BRICK2EMEHR L. BFLBRITE.
SISICHMED M) AFO—)U1LEWEMA T, Rk
WCHERR LTz, WDz, M=K STThD
Oct (3] CHOH IZ DWW T B FKICER 21T o /=,

2—3 KROFRDOMHMEESD

AT *None (3] CH.0H DEEEAY 100 M M = mol
dn®) &ER22E2ICF I Y ) —IVICER LU TIREL
7zo KMIEARTED L 00ppm E72 5 KD ITHUEZE
AREKICHEBL TRE LUz, ol 3RV EKERIC
0. 100 MOEEE, F£/-130. 100 M OKEEILY FU L
KIFRZEMATHELZ, MiMHZ%EE(G.00 cnd) iR
AL, 0. 0CTHERMIREL T, /M L&z. KE
wH o pl % pH A—4— (Orion, ¢7204) I2X0,
RURBEZLZ (P BEFREDANKES (ICP-
AES, Shimadzu, ICPS-8100) ickb @=L/, E/=.
R BREEREEOERTIX, pHiX 3. 00 T—&
12725 X D1 E L. None (3) CH:0H D 224k
BCEBRICHRF L /2.

Wi ERTIE. LR X S I EME 2T o7/2%
DOBEHEMZ 3. 00 cn® /2B L. 0. 100 mM~1. 00 M IZi&

fig U7 /KEAE T B U D LKk 3. 00 cn® ZIBE L T

24. 0 B518] 30. OCTIRE L . KIBEF OXR T REBE %
[CP-AES I XD EEL /=,

HET7TZAOEZEBIZIODWVWTIEZ, FUEN
10. Oppn &72 5 XKDz, HEVUFTLES 0. 0100,
0. 100, BELXL00 M E/22 XDITKIBKRIZINAZ T
ERRICHE L 7.

3. HRLER

3-1 HMHEEAROBRBEANDBRE

M aRETH S None (3) CHOH & gD /=DITH
W7z Oct (3) CHOH & D& FEA BRI xS 2 18R EE
D#EFREE1ITRT., BEOEKN MV > TIIER
EiXEN > 7=, 0ct(3CH0H & ke# L T,
None (3} CH:0H 13 iREFEHELTIE1 DN &b dH
), WO TEWEREERT ZEN Moz, K
SRS NIBEEDM LI KELFELZEEZD

N5, MHEAEERTBROMEEMMEN D L0V
BEIN/20, MHEESERERETHS 100
M, EXZ=RmRAELTHI Y ) —IVEBR L=,

Table 1  Solubility of Trimethylol Compounds

into Organic Phase

Extraction reagent *None{3}CH,OH Oct{3}CH.OH

Solvent
Chloroform >200 g dm* <20gdm?*
Ethyl acetate <200 gdm* <20gdm?*
Toluene <20gdm? =0 gdm?
Acetone >200 g dm* >200gdm*
Octanol >200 g dm* >200gdm??
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Fig. 2 Effect of Shaking Time on Percentage
Extraction of Boric Acid. [*None{3}CH,OH] = 100
mM, [H;BOs]r = 4.62 mM, Initial pH=3.00, 30.0°C.
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Fig. 3 Effect of pH on Percentage Extraction of Boric
Acid. [*None{3}CH,OH] = 100 mM, [H:BOs]r = 4.62

mM, 30.0°C.
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Fig. 4 Effect of Extraction Reagent Concentration on
Percentage Extraction of Boric Acid. [H3BOs]r = 4.62
mM, Initial pH = 3.00, 30.0°C.
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Fig. 5 Effect of Extraction Reagent Concentration on

Distribution Ration of Boric Acid. [HiBOs]r = 4.62
mM, Initial pH = 3.00, 30.0°C.
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Fig. 6 Effect of Anionic Species and Concentrations

on Percentage Extraction of Boric Acid.

["None{3}CH,OH] = 100 mM. [H;BO;}; = 9.25 mM,
[each Li salt] = 0.0100 — 1.00 M, Intial pH = 3.00,
30.0°C.
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Fig. 7 Effect of Sodium Hydroxide Concentration on
Percentage Stripping of Extracted Boric Acid.
Forward Extraction : [*None{3}CH,0H] = 100 mM,
[H;BO;]; = 4.62 mM, Initial pH=3.00, 30.0°C, 5 cm’ :
5 cm?; Stripping : 30.0°C,3 cm®: 3 cm’.
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