Bk 0614
JBAVENE Y a~ N T T 40— C A HTHAA BT R BTG A O L S AT iE O B FE

FF R R et S R AT e R

B E (] AEAXEMIRDIMIENTEYAIEL TEY Y N7 2 =/L7R T (TPBP) AMEA S TNDH 3,

BRSBTS ICBL IR S S, 2 TARFZE T, v 7)) —E & IkEhE (CE) 12k% TPBP
BIOTPRESND SRR ThHY 7 ==/)LR) i (DPB) . 7 ==/ g (MPB) D5y BEE BIEZ R T 5720
(2L AT SRR BAL TR R A1 T o 72,

[3E8R] W75 um, 2F 72 cm, H%hE 50 cm OF X7V —% o, MHE T8RS — s g Th b, 70T
ST, R UkEhR (BGE) @ pH, BGE (ZIRINT 2 miE Al O FESA S 2 O EE (FiEER 72 L R A,

SDS(0—40 mM) | it T FF TV NI AF LT o E=T L TTAC(0.2—50 mM)) ZZ{kSH 72, £7-. TPBP, DPB,

MPB OREHAERHEEL T 0.01%E VP ZRINLTZ 10 mg/l 72 h=hUEKARBLT-, 7ok EERE T O 0
IO EE T ARDT2DIT CUD VAR MEERRIRS TR LTz, SHI2, EEEOUEEZ IR L T ¥y —
R (25 97 cm, A%E 75 cm) DFEBIZ OV Th LI,

[FEREEZR] MR O BRSO —7ESBLO /A XD KESEZFEL, 210 nm £L7-, BGE @ pH 2
9.2—10.5 TiX, TPBP, DPB, MPB % 1| T&7z, pH 235 <725IC 0 C =F OKEIR HIER <720, DPB & MPB &D
TRENRF I D FEIT R &L 22> 72, TPBP % DPB LN MPB 7545 B C& 7273, DPB & MPB &3/ i C&727~7-, BGE
(12 SDS % 20 mM AL, pH % 9.2—10.5 (LS HT-LZ A, ZFHOKBNRFHITHL /2572723, DPB & MPB &3 /7BEC
X727 o7, BGE(pH 7.0) 10 SDS #RE% 0—40 mM L {bSH7-L24, SDS EL Tl =FH bt T&7an o7z, 20
FE 040 mM TiL, TPBP ($#HTE72723, DPB & MPB (3 i T&7eh 72, BGE IZ TTAC % 0.2 mM iRINL7=35 4,

ERIRB (EOF) & N5 CX7eh 72, 1 —4 mM Tk, TPBP (38 T& 9, DPB & MPB 38 i C&7223, Wi O 4yHf
IXTEAeD o7z, 20 BEUN50 mM TliE, =FEBRITE/A) 572, pH 10.5 O BGE &\, AR HEFRIR TV O F
[ZOWTRRILIZEZA, BV HVOHA1E DPB IZH~T MPB O8N EL BV L OB AL DPB O3 EL
SNz, £EFMITIIE Y HVO S KB RIITED 7203, REZREWIZ AL e -T2, FrETV—FZhEN
75 em OEFATE, 50 ecm DA LT, KEIFEF AN 1.2 f5E0 o728, DPB & MPB LD/ BEE T& 7 o7z, 514
X, AL AE R A I ETL . KRB FEERAZTTHIZEIZEY, CEIZXS TPBP, DPB, MPB D43t i #5414
ZRESTLTZUN,

1. EER

FRAAD K T OERII A &+ DU EAIL, AT
PUE RS TR EZ T D720 | IIEBEHIIZ A O
(& Z BRI G TS, BEARRZRBERIE,
RO PR N LT R ICE G S R e
T DN BB LT Db D THD, ZNET
S OB EARE A I E AR T 23
DR, ZAUCRDDFHIBITE AR SN TND, £
D—2NZEYI N7 == /)LART (TPBP) 7345, TPBP
X HARTRFESI, 1995 FFIZZnE & TREBEIEL T

rfisdvie, TPBP (3/KITHE T DI DMEN 2D IZ B
THER P WK PIE IR 2 iR 3 H e
WHITWDAS D BT R Do it iR E R
ZeSIZBL T AR i, OB\ EL T, Bh#EL
RO PR TICB WAL E THHILE, TPBP 38
IRUTAERLIZARTERE HE SR PICE LTS
RIRELZ X B TE/RNZ L, TPBP BL VTS D5 %
AR D SHHEDRHES LS TR W ENEIT NS, &
ZTCARWE T, FvE T —ERIKENE (CE) I2X5
TPBP B LU TAEENS TPBP DR ThHY 7 =
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= /LAY 2 (DPB) . 7 ==/,LRha i (MPB) D4y BT
EVEZ BT D7D, T SR EAL TR R A
1To7=,

2. RAE
2.1 TPBP 8&UZ DR EERY

Fig. 112 TPBP, DPB, MPB Oz ~d, £z, /K
TR HIZE1T D TPBP O43 it x, (1) —B3)D LI
FsnsrinbnTng b,

(C6H5)3B-Pyridine g (C6H5)2B(OH)

+ C¢HsOH (and/or C¢Hg) + Pyridine @)
(C¢Hs),B(OH) — (C¢Hs)B(OH),
+ C¢HsOH (and/or C¢Hg) 2)

(C6H5)B(OH)2 — H3BO3+C6H5OH (and/or C6H6) (3)

Amey & Waldron V (%, 50 ppm ¢ TPBP Z& e N\ Lifi
KA, ezl L g L7=&ZA, TPBP 28 (1)—
ONTR T RENTZER RTINS, 7235, iR
BIOHRMNKEOELLOHAICB N THRU BT
BEsnis T, 1613 FE=, 7.5 ppm @ TPBP 25T
N THRERR LMD, AREKERT 7 (5.5 Tk, 254
nm) & HH L7, ZDFER, TPBP, DPB, MPB (X—K§fH]
DINIZ RSz bk R Tnd,

2. 2 TPBP B8&URREMMD A HTIE

ANEB P X, KERE O TPBP ZEMHIHE, 7k
F=RULCIEHHL, RIS B 2R E AT TN
R IAR v~ 57— (HPLC) IZEVE & T 5 k%

T U

Fig. 1 Structures of TPBP, DPB, and MPB.

BAFEL 7=, skHE 250 mL % 1 mL ([ZEMELI-SHE O

TPBP O HBES (LOD) %, 3.23 pg/L Th-o7- (AR
VEZATHOIROATE 810 pg/L) . #iuK, 1)11K, K% H

VT TPBP OUSINEILEBR AT 75 Fe, MK DS A

VL EIERIT 90—99%. I E O HEHER AL 7.5—

10.1%& LR B A 7afb AR U7, Lo, KDY
BATiE, [BIERIT 39 —56% ., AR HE R 221 6.8 —

20.1%THY, WEKDGEITIL, FIULERIE 46 —50%., FHXT
FEHE(R 721X 7.1 —32.8% THY, [EIICRB IO FHMLD

i e CEDHEFITES 2D o7, Takahashi & ¥ 1%,
RN SIEK PR L7 TPBP Z [, 7

Br=RIVEEV D DIRGEIE T L, HPLC (2X0

EET D ITEABFE LI, #UEHE 100 mL D54, TPBP
DERRFUT 0.5 pg/L Thol- (EHEERIEZI T
A% 50 pg/L), Fiz, WEAKE FAWTZEINE SR ORI

RIE 96—97% TV, A{EA TPBP DY HE I E I

FAL7-, Hanada & ¥ | %, /K& o> TPBP ZEeM:SE T

CEMAMHL HPLC, & &5 H11E (MS) IZEW E & T 5

FEZBHFE LT, 500 f5=#E L 723555 TPBP @ LOD I,
0.023 pg/L Tho7 (RMEAEZIT DRV EIT 12

ng/L) o MK K YgAKo B SR I 35

(7% TPBP DENERIIZNZET, 92.3, 85.3, 100%E R4F

IR RGO TND,

725, Amey & Waldron V {%, HPLC (29, 30 ppb LU F
@ TPBP, ¥y 7= /—/L ¥V DPB, MPB %
IHTTE, BRI, AIED SR LAY e E 15 S
AT TODHERRTNDN, FEMZ e B EIA I RS LT
720,

a, pyridine triphenyl boron (TPBP); b, diphenylborinic acid (DPB); ¢, phenylboronic acid (MPB)
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2.3 FvES—BERKEEOHE

Fig. 2 IZ¥ v 7V —EXvkEEE OIS 2~ 3, £3°
FEAG DUKENK (BGE) A &ENEE 50— 100 pum D7 2—X
R U B H v 7Y —IZ BGE %3724, DWW THEIOF
YET) I R A AR I AL £l BGE &F#l%
WIEL ., SEEF Y ETY—NICRE 5, FARIOFFEZ
V—¥iz 0" BGE A#HIREL ., mEBEERICLY, 24
® BGE #eaH OB & BIEAFIINT 5, 3k O%
AT, FrE T —NTHRAETLESIRE N (EOF) &
OBERIKENCEVF Yy ETV—NEBEIL, EXUKEEE)
FEDBNZ Lo THBES L, RO R KRR iS5,
W, BEOF (X5 BEEMIC 723> TifidL, TORES
XESIKERE N LD RE,

AL, T TV —WimEIZI1T D EOF OMEENZE
B —Thsried, mOWoBEE A 35, — ., X7V
— R R L7 DT | JREERREE D143 TS,
INEMIT-O ., FFA L TAVRMIEBREI LT

60
Capillary (ID = 50~100 um)

UV-Vis detector

|

sample

high voltage

electrodes
BGE

Fig. 2 Basic schematic of CE instrument. BGE, background
electrolyte

2.4 SELBE/OINF5T1—

PR3 IE EOF ORIV ET 5728, % D CE
TIEHFMER S EILE BT D2 LN TERV, 2O X7
A REIEMAIZ BGE ICIRIIL CIBAAIBAL .,
PRy EX L EOFE AR (BOKYEFR BAER B L O
WA BAEH) O ZZFAT 5280 ER S ESL
EOBETHZENTEDINNTD, ZOTEEI B LVENE
su~<h7T7 4— (MEKC) &V A A MRy B L OV
PERS A O ST 38 AL TOBERBID SHTIZ VB LS,

2. 1 C/RLTZEDIT, TPBP NS Hidfe ¢ HPER
PPECHZENTRRSND, £ TAMFETIT MEKC (2
DUVTHIRFLT,

ZIT IV EIEBL T OISt D& W), BGE ([ZHIN
D TS TEAIBE FE A D8 (2 VIR ) 2z
L& AH & DOFEIEMEA 3 F OEE WL T D, 21
ZIRVERES S TE PR OB 1% B D
BGE LHHAMER LWz &, Bhiadb o7 8l
KMEDERS31E, BGE DI D TIv/MIERIEIC 25,
Fig. 3 IZfE2A A ML OWEEZ R T,

Fig. 3 Structure of anionic micelle

2.5 & &
Yl SRS — FTUOCHR B i 2 7 S — =

N~ — xR T —ERIUKENEEE 270A-HT 2V,
I — IV — NP A AT 0 — AR I
(PNEE 75 um, M 375 um, &K 72 HHWE 97 cm, A
hE 50 HDVNE 75 em) Thd, 7 —HALBRZIE, HAL
#l D-2500 /7~ AT L —2E L, pH JIEIZ
V., SR 2 # =—LAB pH A—4%— F-22 Z{HHL7=,
2.6 & E

IR T T TRRRL A V=, BGE @ pH 1%, BL RO
I T L=, pH 7.0 DAL, 20 mM PURT RS
RIT L (FHTATAZHL) 20 mM YR~ /KFET R A
(FATAT AV OIRGENGEEZ TIHEELTZ, pH 9.2
—10.5 1% 20 mM PUARYERFRID A 1 M S (Fieid
) HDNT 1 M KB NIY A (F 747 278 %
MZCHFE LT, €V N7 2=V T7 (TPBP) , 7
==/LARY W% (DPB) . 7 == /LR g (MPB) %, dt6l
b T30 AFL7-, TPBP, DPB, MPB DFEEVSHEIL,
FEEEN 1,000 mg/L E72 559127 Bh=RIV (F T4 T A
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I8 2 HVTGREL | S Ra RS2 572012 1% BV
(FHTATAZED) RN, TIAIBA—/VTHEEL, %
EIARTE LT, 7288, BV EIRIL W 0L RS
7o ZNIVIKIRE OO, 7=/ Tl EARL
7oo Fio, BBAZ U FEIETERE L THREER 72 LD
L (SDS, T HIATATEL) | A SrmiE AL L TR
(BT T F LIV RIAF LT o E=D A (TTAC, Hatfbhk
TR 2 e, IR O BRI L7 Mok X, v
~ MR WG220 BUZE K BOEAEE IS LOV A AIUART L
3 Milli-QILMi K RIELE B I L0 EONT-b D TH D, 70k,
BGE, HEUERRHE I3 DRI 0.45 um DAV T T 7 4
NWE— (TR T 78 ClEEL7z,

2.7 $BEE

LU OEIEIC IO T2 T o7z, 3, BRIEHEROBH
Fe% 210 nm, (E{EMIRE % 30°CIZRRE LT, HLWFx
EZU—, BEHATC 1| M KER{EF R AT 40 57, filik
T10 504 LT=, DUV T, BGE 2% ¥ 7)) —IZ 3 /) Feii
L7z, TPBP, DPB, MPB DfEHERRRA ELZ2W 51354 (5 in.
H) 12D 1 B (v ETV—2EMN 72 cm OEEIIH 21
nL, 97 cm DAL 15 0L) HDOWNL I T (EALE 4L 63, 45
nL) AL, SEHEAMZ GRS L T 10 HDHWE 15KV
DOEEZHINU T, 550072 B IRE ] X0 43 Bk i 2 e
L, E—Z &k O —7 @\ S & O TR e ER L
7o, 7235, 7 HTIRE, BGE #8321 0.1 M ZKER{L
TR LA 3 iRl THR Y E T —E Wi A LMD
BUWIERN SO,

FREEMEEICH ST MR (190—220 nm) . BGE
@ pH(9.2—10.5) . BGE (IR 2 S mls MEAl OFEsE S
ZOPRNE (SDS 1% 0—40 mM, TTAC I 0—50 mM) 2%
b7z, 61T, DRI IR T oIy 0
HEE XTI —A%40E (50, 75 cm) DFEIZOWTE
Rl

3. MRBEREBR
3.1 BHEE

BGE &L T 20 mM SDS #&¢e 20 mM ARV EE R A
ik (pH 9.2) & vy, M R4 190, 195, 200, 205,
210, 215, 220 nm 28X+, 10 mg/L TPBP AREAERRIK
(0.01% BV v ZETT2h=RNWER) 250U,
DOFER. Fig. 4 1RO, WENELRDIZONTYE
— I ESIEELIR TN, JARDKESRAR—ATA LD
BEBEE KL, Lo TR R 1T 210 nm & L7=,

h/hyy

6.0 T T T T |
4.0 i
2.0 I -
0 I I 18
190 195 200 205 210 215 220
Wavelength, nm

Fig. 4 Effect of wavelength on peak height for TPBP.

h = Peak height; hy;o = peak height at 210 nm. Electrophoretic
conditions: capillary, Ly, = 72 cm, Ly = 50 cm, ID 75 pm, OD
375 um; BGE, 20 mM sodium tetraborate + 20 mM SDS (pH 9.2);
voltage, -15 kV; wavelength for detection, 190-220 nm. Sample:
10 mg/L TPBP in acetonitrile containing 0.01% pyridine; vacuum
injection period, 3 s (63 nL).

3. 2 BGE ® pH

BGE &L T 20 mM ARUEEF N LE KA VY, pH &
9.2, 10, 10.5 LZ8{k=+, 10 mg/L @ TPBP, DPB, MPB
iR (0.01% BV ag e T Eh=R IR &L
7o ZTORER, Fig. 5 TR T I, pH BE<RDIZoH
T OB RIT R0, pH 10 L = TlX, TPBP &
DPB 525X MPB &% 520l HZ LN TET-, pH
10.5 Ti%, DPB & MPB & DUKEIRERI D 21T H - Lt K &<
RoToiR, WA Z M D28 TE Do T,

N
~

N
N
T

N
o
T

Migration time, min
=
(o]
T

16
14 ' ' ' ' 1 ' ' ' ' 1 ' '
9.0 9.5 10.0 10.5
pH of BGE

Fig. 5 Effect of pH of BGE on migration time for TPBP, DPB,
and MPB.

O: TPBP; [I: DPB; A: MPB. Electrophoretic conditions:
capillary is as shown in Fig. 4; BGE, 20 mM sodium tetraborate
(pH 9.0-10.5); voltage, -10 kV; wavelength for detection, 210 nm.
Sample: 10 mg/L of each analyte in acetonitrile containing 0.01%
pyridine; vacuum injection period, 3 s (63 nL)
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a b c a b+c

A ® © (D)

Absorbance
0.001 a.u

|

|
Lol
2|5 1|0 1|5 2|0 1IO 1|5 2|O
Time, min Time, min

.

1 L 1
10 15 20 10 15 20
Time, min Time, min

Fig. 6 Electropherograms for the separation of TPBP, DPB, and MPB.
(A) TPBP; (B) DPB; (C) MPB; (D) TPBP + DPB + MPB. BGE, 20 mM sodium tetraborate (pH 10.5); sample: 10 mg/L of each analyte in
acetonitrile containing 0.01% pyridine and those mixture; vacuum injection period, 3 s (63 nL). Other electrophoretic conditions are as

shown in Fig. 5. Identification of peaks: a, TPBP; b, DPB; ¢, MPB

Fig. 613 pH 10.5 DA DTL 7 ba7 =07 T L ThHD,
ZZC, pH BNELARDIZHON T, ZF OB A KL<
STRENZOWTE 2 THD, Fig. 1 22bb0bEolz,
TPBP, DPB, MPB |77 (pKa = 9.23) LA EMEL T
B, RTERIEFHV—HEILEE TH D)3, B(OH); © H 37 mh
UFRBET O TR B AVLA AR LTIV T, HyO
5 OH-#MHZ L IitEz 535 %, 370bb,

B(OH); + H,O0 — B(OH), +H" @)

L72H3>7C, DPB LU MPB OHAB[FEERIZ, pH 23
E<72DIZONT OH #8HZ LI L > TRENE (EOF O
A& LR DMER L VKENRE N B<le o7 B 2 Hild,
TPBP DAHEUT DL, [AIERDRE RITIR>T2b D
LHEZREND,

Takeda 5 @ 7 1%, [&A 4 FmiEHEAIEL T SDS #H
W MEKC (128D, ERXT7 = /— /)L A BEXOT LF /L7
= IVED B DWW TRREIL Td, 2T, BGE (2
SDS % 20 mM #sAIL ., pH % 9.2, 10, 10.5 EZE (LS H T2,
ZORER, Fig. TITRT 8T, =F OUKERF#IL SDS &
WAL 72712356 K FIK 72 o7, pH 10 UL ETIE,
TPBP & DPB 52\ E MPB L& 5e 2T/ B CX 7273,

DPB & MPB L1355 BiE CE7ah o7z,

= = N
o (e} o
T T

Migration time, min
H
N
T
1

12 + .
10 L L L L | L L L L | L L
9.0 9.5 10.0 10.5
pH of BGE

Fig. 7 Effect of pH of BGE on migration time for TPBP, DPB,
and MPB.

BGE, 20 mM sodium tetraborate + 20 mM SDS (pH 9.2-10.5).
Other electrophoretic conditions, symbols, and samples are as
shown in Fig. 5.

3.3 SDS MERE
3. 2T ~7=HHRIZEY, pH 2MEWIEA 2, TPBP,
DPB, MPB &4 HIEDIRRETHLZ LN TSNz, 20D
FOREAITIE, 2. 4Tk _7= MEKC A% T& 5,
ZZ7C,pH 7.0 ® BGE Z M\, BGE H® SDS #2/¥%
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A (B)

=

Absorbance
——0.001 a.u

©:

rﬁ*
it ted —————
1 1 1 1 1 1
10 15 10 15 10 15
Time, min Time, min Time, min

Fig. 8 Effect of concentration of SDS on the separation of TPBP, DPB, and MPB.

(A) 0 mM; (B) 20 mM; (C) 40 mM. BGE, 20 mM sodium tetraborate + 20 mM sodium dihydrogen phosphate containing 0-40 mM SDS
(pH 7.0); sample: 10 mg/L TPBP + 10 mg/L DPB + 10 mg/L MPB in acetonitrile; vacuum injection period, 3 s (63 nL). Other
electrophoretic conditions and identification of peaks are as shown in Fig. 5 and Fig. 6, respectively.

0, 20, 40 mM L2 LS HET, TORR, Fig. 8 (TRT 8D
IZ SDS HEL CIX=FZMHTHIENTERMN -7, 20
FL 40 mM Tid, TPBP |3 T&7=7%, DPB & MPB
I3 C&E 2D o7, TPBP (% SDS SAHAAMEA 45241
J. mitEh=LE 2 b5, —7F . DPB 38X MPB 1
SDS tFol=LFH AR L2728, iHShzi-o
TebDOEHELRSND,
3.4 TTAC DERE

MEKC 3V NTiX, 4347 B #Rsy & et D B A& F¢
OIvNERACIUL, EEOM BRSNS Y,
Takeda & 7 1%, A4 REiEHAILL CRILT T
NWRIAF LT = A (TTAB) % FV = MEKC (240,
EAT /=)L A BLOT VRN T = /) — VDSBS
WTHRFIL TV, 22T, pH 10.5D BGE IZ TTAC % 0.2,
1, 2, 4,20, 50 mM IRINL7=, ZOFER, 0.2 mM RINL
7= %5\ TIX EOF & s C&ER) 72, 1—4 mM Tl Fig.
9 |Z/RTEH1T TPBP (3% HT& 9, DPB & MPB A%
TEZN, WHEOSEHITE ) 72, 20 BIO 50 mM
Tk, ZF LRI TE R o7z, ZRHDFIKIZOWT
. KOFEIZR R R 223D,

3.5 BERBIOE)OUDHE

pH 10.5® BGE % ]\, TPBP, DPB, MPB D43 BEiZ %}
THEMERE T O ) DEBIZOW TR LT, £
DOFER, BV A ETEA1E DPB 12T MPB O
WL BV a2 G E20 A 1E DPB O s s
e BIRBNIIEY VU %2 B TIRERIR L0 & FR R
YEPIR D 7 DIUKBIRF R I T o 723, RERZET RO
72077,
3.6 FYET—BHE

pH 10.5 ® BGE Z i\ >, DPB & MPB D43 Bl =545
FYETV—HREDEBEIOWNTHEILT-, TDOREE,
75 em OBFEIE, 50 ecm DGE LT, KEIRFHEDK)
12D > 7223, DPB & MPB LD/ Bl X FERL TE20) o
77
3.7 BREIIHTESFrET)—HEDMR
Vg, B EE, kBN O AL T 5%
BTV — PO RAET 572012, pH 10.5 D BGE %
U, #REEL T 10 mg/L MPB FEEHERIG % 4 [AHR L CToy
Hrliiz, ZFOfES% Table 1 1T5R T, BN v 5 —
Z 0.1 M KEELT R LT 5281280, iGN
HHom ERALZ,
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©:

@ ®
g
£8
é’o
b+c b+c§ b+c§
1 1 1 1
8 12 8 12
Time, min Time, min Time, min

Fig. 9 Effect of concentration of TTAC on the separation of TPBP, DPB, and MPB.
(A) 1 mM; (B) 2 mM; (C) 4 mM. BGE, 20 mM sodium tetraborate containing 1-4 mM TTAC (pH 10.5); sample: 10 mg/L TPBP + 10
mg/L DPB+10 mg/L MPB in acetonitrile; vacuum injection period, 1 s (21 nL). Other electrophoretic conditions and identification of

peaks are as shown in Fig. 5 and Fig. 6, respectively.

Table 1 Effect of rinsing capillary with 0.1 M NaOH between
run on RSDs (%) for peak area, peak height, and migration time
for MPB

Area Height Time
Without rinsing 4.4 43 0.95
With rinsing 1.8 0.79 0.61

a) Electrophoretic conditions are as shown in Fig. 6.

b) Sample: 10 mg/L MPB in acetonitrile containing 0.01%
pyridine, four determinations; vacuum injection period, 1 s (21
nL).

3.8 BRER

BT 0—10 mg/L TPBP & &0 7 Eh=h)/LIRHKE
(0—0.01% EVURIMN) ZFH#L BGE £LT 20 mM
SDS ZIANL72 20 mM ARV g R A i#E (pH 9.2) 2 H
VY, TPBP DR EfRAERR L7, ZOFER:, Fig. 10 IR
JOIL  BE—JEE B EmSDELLE NG A TH
B MED KU B3 S BT,

v — 7 g %E 235460 TPBP (x, 0— 10 mg/L) DR
BT,y = 7.13x10° x—1.38x10° (r = 0.9979) THY, &’

—7ESE AV AIT, y = 1.22x10° x—1.82x10% (r =
0.9986) Cdro7z, RIEDFIXHEUEMR 7= (RSD) & A H RS
(LOD) % Table 2 {2739,

[ee)
=
ol

Peak height, arb. units (X 10'3)

[e2]
T

N
T

Peak area, arb. units (X 10
~
T

o

1 1 1 1 0
0 2 4 6 8 10

Concentration of TPBP, mg/L

Fig. 10 Calibration graphs for TPBP.

O: peak area; @: peak height. Wavelength for detection: 210 nm.
Other electrophoretic conditions are as shown in Fig. 4. Capillary
was pre-rinsed with 0.1 M NaOH for 3 min between each run.
Sample: TPBP in acetonitrile containing 0-0.01% pyridine;
vacuum injection period, 3 s (63 nL).
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/NS D O HPLC (2L E T, I EE 11070
o 124540 TPBP O LOD (4 810 pg/L Th-o7=, [FEEIC
TEHEERER T ) =354 | Takahashi & ? O HPLCIZ
KBTI, TPBP O E&RAIL 50 pg/L THY,
Hanada & ¥ ® HPLC/MS (2X5 )5 Tl TPBP &
LOD (% 12 pg/L Th-o7o, Lizind->T, AiklZL% TPBP
@ LOD X, /NHBD H1ELVEL | Takahashi HX° Hanada
LOIIELIZZFRE THhHEE 2 D, 4 lalld, TPBP
TE RO BEEEAIZ OV TIL, BT CEolony, 3k
HEABZBINC, AL TR EEE T 281280,
AVEE MO FIELY SR AT IE LRV HZ L3R
2T gl

Table 2 Precision and detection limit of determination of TPBP?

RSD (%)” LOD (ug/L, S/N=3)
Area Height Time
L5 3.0 0.42 7.3

a) Electrophoretic conditions are as shown in Fig. 10.

b) Sample: 10 mg/L TPBP in acetonitrile containing 0.01%
pyridine, eight determinations; vacuum injection period, 3 s (63
nL).

3.9 Jz/—I)LDOKRE
2. 1 CRLIZESIC, TPBP O RAERMD—oL LT
T )= NVNEZBND, T T, 7=/ — VORISR

4% BGE O pH D SO\ THREILT-, £ Ok &, Fig.
1R TN, pH B RELKRDIZONTT =/ —/LOPKH)
REIEEL</R0, pH 10 TIEi Ve —27 L THitEhT,

ZHUE, pH DR EEBIZT7 =/ —/1 (pKa = 10.0) O
WHETT= | 7 =/ —/VOBBYEL (MEIEL EOF LAk 23

HAR L., IKENRE DN EL o722 Th D,

4. SHORE

CE (2&% TPBP, DPB, MPB 04y i B4 2 BIL T
TARBIRRESZAT o7, TOFES, DPB & MPB &34 HET
7237278, TPBP &> —# L1345 EE T, TPBP O
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Fig. 11  Effect of pH of BGE on the detectioin of phenol.

(A) pH 9.2; (B) pH 9.5; (C) pH 10. BGE, 20 mM sodium tetraborate + 20 mM SDS (pH 9.2 —10); sample: 10 mg/L phenol in acetonitrile.
Other electrophoretic conditions are as shown in Fig. 10. Identification of peaks: d, phenol.
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Summary

We describe separation of pyridine triphenyl boron (TPBP) which is used in commercial anti-fouling coatings
for both hull and fishnet applications and its decomposition products such as diphenylborinic acid (DPB) and
phenylboronic acid (MPB) by capillary electrophoresis (CE). The following analytical conditions were
examined: detection wavelength; pH of the background electrolyte (BGE, 9.2-10.5); kinds and concentrations of
surfactants added to the BGE (0-40 mM for sodium dodecyl sulfate (SDS) and 0.2-50 mM for
tetradecyltrimethylammonium chloride (TTAC)). We also examined the effects of pyridine in the standard
solutions of TPBP, DPB, and MPB and capillary length for the separation of these analytes. As a result, complete
separation of TPBP and DPB (or MPB) was achieved although DPB and MPB were not separated. The LOD
(limit of detection) for TPBP was 7.3 pg/L at S/N of three when 20 mM sodium tetraborate solution containing 20
mM SDS was used as the BGE. The respective values of the RSD (relative standard deviation) of the peak area,
peak height, and migration time for TPBP were 1.5, 3.0, and 0.42% (n=8). It was suggested that the proposed CE

method could be useful for the investigation of decomposition behavior of TPBP.
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