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MEORYRLTF IS TAARKYEA Ay (BF,) BHFELTVHLE, 42 ERCERT O
W, AFVvvIA—2BuiiEREEEERECOVTRITLE.
HEMBBELEVRBCE,BF-RAFVY I r—mMrY ez CHEBLERT 5. KB
BET 55 VERE, REBERC 7 o LAREBICX D BF,- 2 £ERX¥TH L, ARKERT S HHEHE
DBEVRBTE, 5, UDT7T AV HEBRIELKRACLBLAYE, 25V RLERET 5. HICHBZ
29, BF,- #»HHELYMLTHrbAYEOLERTS. BF,- BHEOEXE»LRD 5.
ERLERELAEFVBEL, KUV ABRAZEDARKRAKCERALBRINEHEREZB..

L

U EI R WP T T v {bkFERC XY, TR T
VA vk A F L RERTS.

il

HBO,+3F-+2H+ &< BF,OH- +H,0--- (1)
BF,OH-+F-+H* &= BF,~+H,0 .- (2)

rT#Ro&RREGE [HF]1/[HBO,] % +45K &< L,
RBEXBTITERM TP EICET 5. X, BF, i
AFVTN— L HBIRERA A xELT, 2
W xR HEEhS FEELI A F LT V-2HV
TIEMED & ¥ BRMETREER T 5700, BF-
DEREEDIERFHEFMCBII LY. B
FHEEZEA L TEBORRKFOES Y ROBEEZH
&L,

TEOKKRKICEWT, FORRIKHSHVEEE LT
HFELTNS. B, B ERORIGRD X 5 CiEEE#T
LrdbtoEL7 vy RTHERAROWME— KIUEOEE
R, »2VIREEED KILT AGREK—L EREENR
TWwb., XY IXRRAKITFT S BF- OFFEICOWT
WELTVwEY, ERBECIBRITREALEDD.

73, BF,~ 3k g ARG, ChuHIET 578
i pH 2R ORERDH BY LELNT 525,
VBRI DOWTIB ST . kS Ee% 25 L,
BF,- &0 B ORFERIEE Lixdhidis b7,

BE LI KIUT RABEREKFOL K D EOEREY T
&Lk ZOEBEBERVCHBOEEREY ZEHAL, &

* BARFHITZRTR/AZE  REBTREXHE
BAs 1-8

CERERBEN L, MOk R E BF- ZERICS
RIEET A FEERAN.

2 EBRHERIEBLE

2.1 HREBR

BF,- i2#Ep5% (0.25pg B/ ml) : 2.5pg B/ml Ok v
FRiEuEsE S0ml 2 RV zF Lo X753 LE
D, ZhiT 5% 7 »v{tkFEE 5ml 2T 24 KL
L@t S ZhEKTHRLT S0ml i2¥4%. 20
EEREIESEEE L CORELLRY. X, ZOE#
CEENDRRIED 7 v {LKREBEIT OERICH LT
-0 = B AN

SRS AR SO ml, AREEILT I AT v IR
F OO RIEEIL I 2B RIIBLR VDD KRR ch DR
fER L7,

2.2 ERIEOEREY

EBORRKEIRE Uiz & ZOERIEEOEAIIRK
DEBHTHD.

%9 50 ml oK Y =F Lo BRI B XD,
zhuic IN pifg 3 mll 5% 7 » {b/k#EEE 3 ml X,
Bikz M T 20ml L, ZRTH 30 SRETS.
Wi 0.00IM xF Lo Tv— B 3ml Losorx
%2 10ml 2z T LML IRVIBED. HER
HisHE A4 LT, 0.001 M piASSRIBHE 5 ml A
NTHLHOFHERSCBE L, | SR VIBET®REGT
5. BE#Cseorzs U E% I0mm OEVIZHEL,
vrmxy ok E LT, #fE 660 nm CIRYLE
ZRIET 5. REMRIZERBOBNE & % Ly W THEIK
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T5. BEHE Fig. 1 ® (a) ERTXHSCHTr
gD %A%, (0.05~1.0) g OWEME D+ v #EH £0.02
ug DNORECIIKICERTE 5.
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Calibration curves

(a) Boricacid, (b) BF{-, (c¢) ABS-: For ordinary
natural waters;

Fig. |

(d) Boric acid : For condensed water
from a fumarole; (a), (b), (d): Against blank;
Temperature : (20~23)°C

23 BF ¢ XF LY Th—A X NOMBRE
R Y BF,- 27k D 5524 SR 5 HhitEK
ZRD LD, WMHEREZ T 7. MRt BF,-
AR 4ml 220, IN piEEsE 3 ml RO 5% 7 v 1L
KEHE 3ml 2hnx/ b E, ROThOLOBEMEL W
BEHTOWT, RO KkHE%EZ 20 ml & USKEET,
DAF 22 2 WBNAE R BIE T 5. AL S Lok
HcEE 2 oz sy 10ml 2z < AficigET
L. ZOEREREIC2EEEDER L. ik, EREBRICO
VT HFBROERETT - 72 HhHIEIR & RLEE & OBk
% Fig. 2 CRd. BB, S BF- 2 99% LU il
Ht5700itid, 3 EIoMBRErLETHD, 1ET
i 70% 03 Eh . BENLRWIEEE2ET 9%
DB, 1ET 0%t Sh .

FUFEN BF- OREBTHE, EREHTH L
BT v LKFEBRORMIARLETH D, 2oHhHERY
LEXTHIRMUBRITONEV. 2-4- 1 OFEFERE
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() X o BRBHMAYIERLIcE A, Fig. 1 © (b) D
IowhvE 1.Oug TTEHREL) BFRENRL, B
RIRIMLEBE X VIEEORE L Dlsh - 7.
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Fig. 2 Effect of number of extractions

---- Extraction from acid solution containing 3 m! of
IN H;SO, and 3ml of 5% HF;
solution containing no acids; /\ Reagent blank; O BF,-
(1.0 ug as boron);

Extraction from

Temperature: 23°C

2.4 EA T OVITORH

20401 TERBE () Y ESFVEEORETI,
AFLyT—TX sz il hisnwe
ERFER LD, wUEg: BF,- 25UREER) = F
Uy RS WIRSICE D, 0.00IM X F Lo T — 15K 2
ml BoikEmzC 15ml ¢+5. vrarzi 10
ml 2T 1H5BRVIBELES. BBELTEhWIZ2H
Toahhich, vraiz 2 UEETETHMEL T0.01
M BEEESRIAWE 5 ml TreiB L, LAT 2:2 ERRICLT
WHE (1) %k 5. Fig. 1 OfEH (b) 25 BF-
ERTD.

I BoXBCER 7oz 10ml 2inx, |
SERVIBEETHEBER Y /o vz i R TAC ST
%. 7kfgic IN pEE 3ml & 5% 7 v {b/kFEEE 3ml %
mz, LETH 30 2iRETSH. i 0.00lM x F v
vINV— Bk 2ml Lo s e 4y 10ml BN,
LITF 2.2 @RI UTlEE (1) %k 5. Fig. |1
OREH (a) POFIVEEYERETD.

OEREIAK, WKL ECEMTE, »> BF-
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OhkS A% BRT HEBRCHEDTH D,

2402 HREAFVOEE 2.2 OFEERFIC BT
DIEA F o ORREBITFANCIRE L2?. Thbb,
Lio BF- oEREE (1) ok S, sifmic 0.01
M FEEesRIBH S ml (384 2 & LT 10mg) ZHIVv3
XY, BEHBRECFET SBEONEA A+ 3k
KTxf. —FHEFA AL Smg, BEAFL lmg, =
VA AL ROYFAVT UM A 0.0lmg & ATF
ET 5 &, BF- OZEERK (10~15)%D 75 2D
ExAEU7. L LT 58T 0.01 M BEESIRIAIR 5
ml ZiRmT5E, TOXSMREFELRLKLS. &
B, ZOHFETDH 0.0l mg OIFEES & KUY v sk
4% OEERRETEL .

R, FANKRCZEERLE T VF AR E AN K VB
44 (ABS-) 13, 243 Tit-THE LT NIELD
QRN

2:4.3 FEREHF (2) FESHIECHED ABS-
DAF UV TV—IL X 5B EEEERCOVTHRE L
728, ABS:. xF Ly Tu—AF iR rsorza
EO Z7oosnafc it iidh s, BEWEDO ¥
oSN v v dor sk HEECAHVYTwS. 0.1
ppm FRE® BF,- BEELTDH, Zwvofibailidis
LA EhT > ABS- OEERHI BEY RIFX
v Yoz i o RBuvicigE, ABS- & BF, - o
SEEIR#EThH o MBAEY T ABS- aF L
T—FHNT oy g R FTHEBLTYWSS,
AT L TAHLL ABS- KM L.

ABS-, BF,- RO URERSLEE 0ml 2K ) x
F Lo WA HIRCIR Y, 0.1N Filk 0.5ml & 0.015
Y% ATV TN—HK 1 ml Zinx, (RWTF ook
5 10ml 2z T15MRY BRES. BEHRI v ek
WANAEEE A F Lo T—Buk 10ml AT H53)
DFWRHBL I FRIRVIBES. $FEHRI oo dv
AfA% 10 mm @2 Vic A, KERIBEIZ LT 653 nm
CUE (D) %k, Fig. | OREE (c) »b
ABS- ZE@ ¥ 5. —%, MEEoKECHERS 0ok
VAEME, FoTWDH ABS- ZAWH UAEET 5. K
F2 5L 2-4-1 1Tt~ T BF,- ROk vEEAERTS.

EREOFHEELTER T S0, tUEE, BF XK
O ABS- O Bk L b 2-4-1 WYotie 2-4-3 DRk
VB T 7245 Y % Table 1 TR

FUFEE LT 3.0pg O BF,- BEET S &, KHHiC
BF,~ 2L (II) OWE BR L REN Bk oig
LLUTERINS., UL lpg IFTRE £0.02pg 0L
NOET, BF,- LEFHC A vBAERSNS. X,
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Table 1 Determination of BF,~, HyBO; and ABS-
by the procedure (1), (2)
Taken (pg) Absorbance Found (pg)
BF"" HgBO;— - BF(‘- HgBO;- .
boron  boron ABS I I I boron  boron ABS
— — 0.060 0.097 ~ —
1.00 —_ 0.813 0.114 1.00 (0.02)
— 0.10 0.068 0.175 — 0.11
— 1.00 0.070 0.817 — 0.99
0.10 0.10 0.115 0.176 0.09 0.11
1.00 1.00 0.821 0.809 1.0l 0.98
3.00 — 1.34  0.202 (0.14)
—_ —_ — 0.056 0.071 0.008 — —_ —
—_ — 5 0.060 0.085 0.124 — —_ 5
— — 30 0.057 0.081 0.735 — — 30
0.10 0.10 5 0.122 0.168 0.129 0.09 0.12 5
1.00 1.00 30 0.830 0.805 0.745 1.02 1.02 31

ABS- BE&EFhTWws L Ed, R—HHr5 3%
FETRERERTHINERTEDLZ LD S o7

2:5 BHEA X VDBOEH

KINH R EREAKTIEEA V& SN TH 53K
Ly, RO, Eifi1 A 2H5ATV5. %
MOWEA X+ RHEERA T ThRET 5 2 LITHEET,
fE-T BF ¢~ &Rz 2-4-1 0iET RIFCERT
XU

FTT, WEWEE T VN Y AR LKEKE RV
BOREL, &RV FELERTEY. HKRABE LY 2T
LVoT -ty suntk ik BE - ST 5.
JKAE 7o ) PEBERILKFOKTRIEL, VRO ARZ
sElT 5. BF: REEDE»LROLRS.

2.5.1 MEMEMNMICEHITD BF,- O3 BF- 2
W s, BB Chkily AgREK) 2R LTI
&hic Uiz & Z OERRIRE, SEoaeicit 0.01 N
MTFCH 7. BF- $R#EEMR 4ml 220, 0.00IM
AF LT v—vEuE | ml ROUER 24 0.01 N i
nAHEXSTm, WiKkEmET 2ml L5, U7
g 10ml Zinx L, #$EHC /oS
v R RtBRUEIC LT 660 nm TRIBE kD 5. s EIEK
LIERE OBGEERBR Y SO THRITT S L, BF - %
99% DA EIMT 5 oy, MR fEE SEILETH
2> 7.

2502 AF VLY ITN—DRBILEPDORE ~FU
T~ 3T v ) TR+ 5 &, Methylene Violet
nERAETBD. BE&IHi 0.00IM xF LT
—w lml &b, 0.5N KE{bh U o L8R | ml
L 30% @R t/kFEKk 0.5 ml Zinx, EiZKEMET
18.5ml 3%, hilELTVAEKBHTERREZESE, |
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#ox
N Fife 4 ml 27k 13 ml CHEL, vreorxzx 10
ml THIET 5. BEBAORI AR FLiE 660 nm i
b TrOEIIEAZEL, 570 nm {55 VIRIREER
RRT. CORBIEMBHAETHHT, O ROER
BE (2:2) 2775 LBRBHOBRESFEHCET LIELD
xR EUT. BARIOKE, vrervzsr 0mlT
ey 1 EimE Lo 5 &, ERBOTLER
b Fr®E k52, Fig. 1 @ (d) WRTREB»EDL
hic. .

2:5:3 EREHF (3)  kiliy R EHIK R RRKB
D&k U REOEEBILCHE Lic®. BEHOF VR
DHLOEREE, FROBRIERCLY, TiRORFECR
e
SRR 2 L, 0.001M X F L T v — K
Iml #90% WEE% 12ml 235, oonaxiy 10
ml 2z 1 SRRV IRYE, BEEGTEELTL2CTH
+%5. B 2By ey 2 inROS M2 R
DiEY. AHEASEILIB L, SRR T Lok
5ml Mz 5. ohic 0.5 N KER{LA Y D ARk | ml
L 309% @ER{t/kFE/K 0.5ml Zhnx, WEAPTHERE
®ET 5. 1IN BEs 4ml 27k 13 ml TR LGSR
Qe #l, vrerxzse 10ml 2z 1 5HKRDERE
CHBREE YT 5. KHIC 5% 7 v {bkFEE 3 ml &
Mk 30 HIET 5. LT 2-2 O#RfE v BOLE
(IV) sk 5. Fig. 1| ORFIR (d) LA VEEE
235

T EBRED FEME LD D B oI, REMED & U AR,
BF,~ RUMRER ERIRML, LioBfEcit > Tiiik
g=m % Table 2 R

ks, XL RgEKEKEEL (Table 3, BOKHS 3) I

Table 2 Determination of H;BO,; by the
procedure (3)

HaBOi-boron Adfkd Absor- H3BO;-boron
taken bance found
BF--boron Other
¢8) [(7)) substances v (v
— — — 0.173 — »
0.10 — — 0.242 0.10
1.00 — — 0 816 1.00
0.10 1.00 — 0.257 0.13
1.00 1.00 — 0.820 1.0l
—_ — 0.12N HC] 1ml 0.169 —
1.00 1.00 0.12N HCl Iml 0.809 0.98
“0.12N HCl 1ml
— — i §2- lmg] 0.205  (0.08)t
L5032' 1mg |
0.12N HCl 1ml
1.00 1.00 S2- lmg} 0.851 (1.06)t
SO;7- 1 mg. ,

t These values contain the amount (about 0.03 pg) of boron in
sulfur compounds

s RRADMOMBAVEETF S 7 44w s YBA AV ORRIER
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ST, wUFE (kVEE) 0.20 pg ML, ERNER
BRLfl ZARINE EIRNE & DE1x 0.03ug T, 1T
FHETREEINETH - 7

2:6 KRABDAIBAY BF,- OEREHR

1 & LCiiik, #ikho xofE BF- WO
ABS- T OoWTERBEE (2) kb, kb AR
KDk E E BF- oW TERERE B) KXV ER
Licks iz Table 3 iTRT. 7ads, #Kid 100 fEicfh
MLbo% 3tk e LT 10ml Fvie. BEE® Thk
fic BF,~ 2S1EEE L7\ 2 & &R L7cad, 4Tl
KEEDTHERR LE. ZORICOWTIRATEY bR
BESSmAEE LTS, X, KUAFREHKTE BF,-
2AELLORDY, wUEHE BF - OEAIEENCL -
THIs b OFERLBRED L.

Table 3 Analytical results of BF,-, H;BO; and
ABS- in natural waters

Total H3BOs- BFy~- ,pg-

Date of
No. Sample . boron boron boron
analysis (oo (ppm) (ppm) (PP™)
River water, Dec. 5 0.088 0.088 0 0.60
1 Tama-river 19'74’ 0.085 0.085 0 0.65
Oct. 31, 1974 0.084 0.082 (0.002) 0.60
9 Sea water, Tori-istand  Oct. 31, { 4.6 4.6 0 0
March 12, 1974 1974 4.5 4.5 0 0
Condensed water
3 Kagoshima I6-zima All‘g.',‘?’ { gi‘; g:‘; © 83) —
Okabeshita, Aug. 24, 1973 ' : '
Condensed water 23.8 3.5 20.3
4 Kagoshima 16-zima Sept. 28, iz-&.o 33 207 —
Arayama, Aug. 23, 1973 24.0 3.5 20.5

KILA 2 BB AR R UCER L, BAK, A6
RAKAZBEOEE Lice 25, [HBOJ/[BF -] HJEH
CRER > SRR ERRLUALD, BRUT »
ERERTICL 0, IKRSBIC X > T BF- 23k VERIC
FLLr sExbhd. hE, XUy Ag#EKT 3K
RER D bERTHRATTO, FRBRRFPCFIYERE
BF,- Lt OREHLELT 2HREELS D, X Eidicah
Rk X 5EBrHET 5 &, FHERCET
SUEE Ll 67w,

A[IIKERE (Table 3, HEFES 1) oW, ®¥
F (ko) 0 8EOERDIEHERERIT 4.1%THY,
KL # 2 EERE7K (Table 3, SHES 913 6.7% 257

3 &

ER AR (1) Wik RUY BF Ok &Rl
iR AL LT, TRIFE (D) 13 ABS- 2§
LElikicst LCCGERENS. X, ERERE (3) 133k
(L% DEH B, FHOKILA 2 GMEA LR R KR OHFHIE

=
=
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B Hheacds.

ZOMEICHN L, RIEBIEEHDLD X LB RER
TRMAE MELCERXLET. 2k, BETZRBZ
B LTV Buvit ERTEKRSEEL MR Z5F &
+, H¥H BEALCERLET.
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Fractional determination of the micro amounts
of boric acid and tetrafluoroborate ion in natural
water. Akinori Isozakr (College of Science and
Technology, Nihon University, 1-8, Kanda-surugadai,
Chiyoda-ku, Tokyo)

Boric acid and BF,~ in ordinary natural waters are
determined by the following procedure. Thirteen
milliliters of the sample solution, 2 ml of 0.001 M
methylene blue and 10 ml of dichloroethane are added
to a polyethylene separatory funnel, and the mixture

KAGAKU Vol. 24 (1975)

is shaken, The organic phase is separated from the
aqueous phase and washed with silver sulfate solution.
Its absorbance is measured at 660 nm for the determina-
tion of BF,~. Three milliliters of 1 N H,SO, and 59,
HF are added to the aqueous phase, and the mixture
is allowed to stand for 30 min. .Then, boric acid is
determined by the same procedure as used for the
determination of BF,~. The determination of boric
acid and BF,~ in a condensed water from a fumarole
is as follows. After the decomposition of disturbing
materials in the sample by oxidation with hydrogen
peroxide, the total boron is determined by the above
procedure for boric acid. Part of the sample is taken
into a separating funnel, and boric acid is determined
by the procedure for total boron from the aqueous
phase in which the BF,~ has been removed by extract-
ing with methylene blue and dichloroethane. The
amount of BF,~ is the difference between the total
boron and boric acid. The existence of BF,~ in
condensed water from a fumarole in Satsuma I6-zima
was confirmed. However, the presence of BF,~ in
sea and river water was not confirmed within the
detection limit (0.02 ug as boron) of this method.
(Received Feb. 12, 1975)

Keywords
Boric acid in natural water
Fractional determination

Spectrophotometry

Tetrafluoroborate ion

ToFEOAVCHECOEGFRT I HH

Ic & 5 BRFRESH
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(1975 & 3 B 13 H2m)

BFENEICLLZ27VvFEVERORERNLOBEMNT, 7vFEviavith1A vtk vaviLs

vFEEVERRS A VEERL,
BE5HBEMER SOV TRITLL.

Kz a ks v ABE 0.25M, HENERE 08N [z#HE L,

BoFR7 I V-EIBzF AR L, ARMAZETFREDINTE

Ivoloo B FEB7 I VEERV

CTvFEVERAFVEMBL, ®&-TEFryIr—AT 2175.8A oBEEMTAEL L.
REBBWI7vsevE 100pg $CEHBERT. 7vFEVvE S0pg Thys FHREEA-V I

1.13%¢dH » 7c.

fFEA4 A v ELT8AID, AAD, AN, » F 3wy a(Il), WAL R EREHHELRVL,

AR

(I) ¥ 1000pg DT 30% DADMELET 5.
KR T SFAPOTVvFEVOERLHEHHEFO T vFE Vv OBRIIGH LFRR 2B ..

* BARETERTRCER 85 REPLTE AR
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