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Table 1

Metal borides used in the experiment

Method of preparation

Phase identified by
X-ray diffraction

Impurities (%)

Mn-boride Sintering of manganese-boron
mixture at 1300°C
Fe-boride Sintering of iron-boron

mixture at 1200°C

Cu-boride!1? Crystallization by cooling

copper-boron melt at 1500°C

Al-boridel?2? Crystallization by cooling

aluminum-boron melt at 1600°C

MnB O: 1.2 Al:  0.007
Orthorhombic Fe: 0.16 Mg : 0.002
Si: 0.023 Cu: 0.0006
FeB O: 0.70 Cu : 0.0009
Orthorhombic Si: 0.0l
Mg : 0.0003
Rhombohedral O: 0.036 Si: 0.1l
Fe: 0.40 Mg: 0.019
Al: 0.14
a-AlB, O: 1.8  Mg: 0.001
Tetragonal Fe: 0.18
B-AlBy2 Si: 0.052

Orthorhombic

2 U H U ROED & v b kA ka2 s 50 2 v v
~OBFRIC LTERE Lz, & O LEREER1 > = v b
AR LTWADT, WEICX VEREBERL, B XD
st BaER {((1~2) mm} Z@H L TCXDEE
SR E L7z b7 =v a7 = A
4Ty PRIZERLTVWSLDT, BEcXh 7=
v ARIEIRL, A X0 REARES {(3~5) mm} &E
ML, ZhEMSRILELIcX Y (0.5~1) mm DORIC
MrEREE L.

3 RIRORE

<v v AD, & JID, WAL BRETLI =T L0
Fhrh lmg/ml ZEHEEw KX 0.01IM  HHEAER A8 1A
133X Jonson Mathey $i4&/E X v %R L, EDTA &
CyDTA E#tisn R0 &EHRT=E (BT, vvav, PV,
PAN, MTB, XO) 3 EHEWIZE T F—&24 FAFEX
DIz, sV EEEFRIIFERN A VEES Y VA
A #» LT Ilmg/ml oEw s Liz. 0.06N EO”
0.1IN JkEgfb+ + v 7 AEMEEIRIIFERKERIEF Y ¥
AOEMBHEZHZRLCAELL. T OOBEEOEE
1Ak Y EEERE R R, 4-1 ok vEO DG ERE
WHE o T »fe. EEORESE, 0.06N K 0.1N KkE
b by w aiBEREE lml 3rhFhsv#E 0.51mg
Bt 1.07mg [ZAEY L. T oftto SREEE T TRk
MEEALC.

RESBOLDDT7 FAIRTHBERE—» — AR
B e Ey, pH ofl@iZiz B REamEm pH £ ~
£~ T3 ZfFEHL L.

50T H A

4ol Ekfbk=erHr, RYEHRTKRIIEHE

=p (10~30)mg iz 3N 74%: 3 ml, 3N Fifg 3 ml
Kor 10% @EE{bk3Esk 0.3 ml 2z, @Gt Enaft
XHET I A IR TMBIERETS. BONICBREZAR
ey —Hh -z L, 0.02M CyDTA kA @RIz inz,
2N JkER(bF Y U AaRETF LT PHS &L, 5 45RE
WLTH L — MEREERESE, FRETHATS. K

i 0.5M BREE/KFESF bV U NiEkZIETL pPH % 6.6
~6.8 ZFBfii L, MTB 7R354y 30mg Znx, 0.0IM
MmMEHE I X 0 iAF CyDTA ZfiHET 5. 1M
Ef, 2N iz inx pH3 & L, &HibLTREZKRE
T5. WIRECHRALAE 0.IN KERLF b Y U LG
Wiz X W EET pH7.0 2 L, > =y [ 5g £ 0.1%
7=/ =784 oERE 10 dEnx, 0.05N JkER{b
FRYTABKRICED 72/ — TR L4 D FRLEA
(pH 8.2) ¥ TilET 5-

42 KYEZILZI=D A

#Hf (10~30)mg ZREEF MY VA 1.5g LTHEEY
Vo a 0.3g LIBAL, = v L5 HT 500°C 30
4y, 1000°C T 30 ShnEh LRMAE T 5. fustk, MEED
KO mM B L, £ LTEIb=y 5V bK5R
e 5B PRI X D iIFERIL, 0.9M jEgJF b Y U AIE
e 30 ml TYRIHT 5. AR FARBPFET S
SENdDH E XL KEES FY v s 0.5g Bhnx T BRAF
T5. FukEkmEE—L, 2N pigaimz < pH3 &
L, 0.01M EDTA #Fiz@FIic iz 5 rME#T 5.
DI OEEX 3-2 LRRTH 5.

5 EERFWORE

5¢1 HEODOFRE
ABOLEBFR V(LI ORET X AR L KRS Y D
A EDRGHER Table 2 (TR L7z,

Table 2 Reactivities of metal borides to reagents

Reagents Conditions Mn-B Fe-B Cu-B Al-B
3N HC1 Just before boiling OfF O x X
3N HNO; ” ot O @] X
3N H,SO, 7 ot O X X
Na,CO3; +KNO; Fusion at 1000°C O (@) O O
Na;CO3+Na,0; ” A

O Completely dissolved or decomposed; X Partially dissol-
ved; t The solution

obtained was turbid, and became clear by an addition of H;O3.

/A Decomposed with violent reaction;
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FL— MEEOLEBIEREL LTBT, voar, PV,
PAN, MTB Bt XO o 6 & st Lic. Ok
B BT, v a3 BROPANE < o3 T 5 LR
BlL, X PV IAUBERETHOTHHATER»-
7. XO 13 pH 7 DAETRkEERD, sIFEOT
VAV IHEDOKE, T2/~ T2 LA L DOREENRRIAD
1S5 & o, MIBIZz DX 57 RAIER<, pH6.6
~6.8 T* 1L — MEEERFTAE, FERIKRIWAD 5T
»Y, XL pHT L LTIREELDOTT VI VIHEDHE
RS k.

53 SEF L— FO7 N A Y EERSR

FL— MEEZX - TE&BEER Lot s UVREH
Blsmas pH7.0 L L, = =y b&Nx, 7/~
7&2 1400 KZEE (PH 8.2) £ T 7NV HET S
Ll hERTSH, o pHOHRE (pPH7.0~8.2)
W TRRHARPOLEEF L — b7 VR ) ZHET
LY 5 hREIEBRHIUE, T 005580, BEDR
D x5 LD, ZOXIRARE BRI D oD,
8, = H AN, gdI), FHAL) BRVTFTILT =T A
DF L— MEWREANEN PH3 5704 Y iHE L,
Fig. 1~3 oz 2487z, < 4 (II)-EDTA
LI -EDTA Tix Fig. 1 225527 X 5
Hickirs pH o LRIZ&BTHY, pH 7.0~8.2 ©
R 0.1N kit bV ¥ AIFEOHEEIX 10mg O
" SIBICH LT 0.05 ml Th i R Uik o725, M
$8-EDTA O3B R TH » 72 ZHC L LTgdID)-
EDTA iz Fig. 2 wRTX5iC pH 6.5~8.5 OffT
pH @O LHI34EB LD, Z D/ pH 7.0~8.2 itk
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Fig. 1 Titration curves of Mn(II) and Cu(1I)-
chelates
Mn : 9.8 mg; Cu:9.6mg
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|
4

0.IN NaOH solution, ml

Fig. 2 Titration curves of Fe(IlI)-chelates
Fe(II1)-EDTA (L : 9.4 mg); -~ Fe(lIl)-
CyDTA (Fe:9.4mg)

% 0.1N JKER{bF b U ¥ A IAUD B LI gk 10mg
xRt LT 1.2ml &7% 572 Z OFEE T gk (1)~
EDTA 25k fiE L, b Ko * ViAW &hd L%
z5hn39. 7t =2 A-EDTA <k Fig. 3 &&7T
X 5 kR 8k (111 -EDTA 5 X b K pH
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0.1N NaOH solution, ml

Fig. 3 Titration curves of Al-chelates
—— AI-EDTA (Al:4.9mg); --—-- AI-CyDTA (Al:
4.9mg)
b, GEoT 7N VR WD BELSRL,

pH 7.0~8.2 ofld 0.IN zkEgibd U v AEBEIX
FAUET=UA 4.9mg izt LT 0.24ml ThHo72. FUL
—~ MEELERHDOKE R CyDTAZ * L — paldE& LT
HATBE, v A LEATIX Fig. 1 ®X 5ic EDTA
AL E & LSS, §(I1)-CyDTA <X
Fig. 2 /R L7z & 5 ik pH I DlEed D,
D7 pH 7.0~8.2 O/kERLF b Y U ATHBEEIIEK
(IID)-EDTA o5 X 0 AL, 0.07ml &ix 57z
IR LT, 7= s-CyDTA CITiEEFISIT
pH 7~8 offlicdh D, D= KEE{LF b Y v AHE
Bix 1.lml @ikl &%k, <242 A1)-EDTA
E&BIETE MTB 2B X w 5 EABH 508, <4
> (II)-CyDTA TR Z DX 5B EATIZEA LD -
7o DEOER» D, sviher Ay, & UK OF
VALERD T Ic i+ L — bEE L LT CyDTA ZHv,
T b7 T =9 Azl EDTA 2.

I i R

61 EEEARVRODESFEBRROAN

< A D), gD, RAD BROF7VI=vsd
FARHEVEUR & & U FAFHEIRIO DERC &R+ vt %
i LT B 5hre SBHEIRO M v Iz D,
2:1 & 2.2 DR fE - TEB LAV REZBERER L,
% DfER%Z Table 3 R L7z,

Table 3 Analytical results on synthetic solutions

Metal found Boron found

Metal Boron

present present Ndoe;:ngf (mg) (meg)

(mg) (mg) ' Mean S Mean S
Mn: 17.3 4.00 5 17.2 0.07 3.79 0.066
Fe: 21.6 5.00 5 21.5 0.11 4.99 0.044
Cu: 4.60 20.0 5 4.61 0.073 20.1 0.19
Al: 4.86 20.0 6 4.81 0.039 20.0 0.13

S : Standard deviation

ZOER»P B4R E R Y EORINET 100% i<,
BREDIBRHFTHEZ 805 7.

6.2 FFERUMMDAZEICKLS EEBRUILYD Finks
RoOonE

ST DIRYE L I 548k U (b AT BIERTRER
DT, AEOTEHEZBETHZ LIRETHE. £
T, ZZTRABOEB A v{bEEiE Lo Fkic X
DL, TORMREHBRIT L. Zokditded
AR 2 E Ltk (1) RERCXLEEETY
FOFRER, (2) Table 4 TR LBHTHON TS
HHE X b5&BoER, B) BEFEIIA 4 v THATET
IVEELSHMLIE, TLHIHEECILDTIEDE

BEfTo7z. ZThbHOFER% Table 4 R L7z
Table 4 Comparison of results obtained by the

present and other methods

Metal

Boron
Sample Method (%) (%) B/Metal
Mn-boride Present method 81.4 16.2 1.01
Permanganate method16>  81.1
Mn separation by ion 16.4
exchange method?’
Fe-boride  Present method 77.7 21.9 1.45
Permanganate method16>  78.0
Fe separation by mercury 21.9
cathod electrolysis5’
Fe separation by ion 21.8
exchange method?®’
Cu boride Present method 21.6 77.9 21.2
Electrogravimetry16 21.4
Cu separation by ion 77.7
exchange method?’
Al-boride  Present method 16.4 81.0 12.3

Gravimetry as 8-hydroxy- 16.2
quinolate!6>

Al separation by ion 80.7
exchange method?’

Table 4 »SHLMPE X 51, ABECX54EE+ VL
W DEIE &+ Y EOERERDERIT L WERIRY
CER LR E I —F L. AEORSII R
BV, FRESFEN 40 HSTEEE T VROERIPTRE
THY, Zhiex LT, MR GECIE2RFDOER
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A

Successive determinations of metals and boron
in metal borides by chelatometric and alkalimetric
titrations. Yasuo Takauasai, Iwami Hicasur and
Tetzuzo ATopa (The Institute of Physical and Chemical
Research, Wako—shi, Saitama)

Based on the investigation of chemical reactivities
of metal borides and of the metal chelate effects on
the alkalimetric titration of boron, a method of suc-
cessive determinations of metals and boron of Mn-,
Fe-, Cu- and Al-borides has been developed. The

KAGAKU Vol. 25 (1976)

procedure is as follows:

(I) Mn-, Fe- and Cu-borides: Dissolve 10 to
30 mg of a sample in a mixture of 3 ml of 3N HNO,,
3 ml of 3N H,SO, and 0.3 ml of 102, H,O, by heating
in a quartz flask equipped with a reflux condenser.
Cool the solution obtained, add 0.02M CyDTA solu-
tion in excess and neutralize to pH 3 with 2N NaOH
solution. Boil the solution for several minutes to
ensure the formation of the metal chelate. After
cooling, adjust the pH exactly to 6.7 with 0.5M NaHCO,
solution, and then determine the metal concentration
by back-titrating the excess CyDTA with 0.01M
ZnSO, solution using MTB as an indicator. After
the titration is over, make the solution to pH 3 with
2N H,SO, and boil for several minutes to expel CO,.
Cool the solution, adjust the pH exactly to 7.0 with
0.1N CO,-free NaOH solution and add 5g of mannite
and ten drops of 0.19, phenolphthalein solution. Final-
ly, titrate the mannite-boric acid complex with 0.05N
NaOH solution until the pink tinge is observed (pH
8.2).

(2) Al-boride: Fuse 10 to 30mg of a sample
with a mixture of 1.5 g of Na,CO; and 0.3 g of KNO4
in a nickel crucible. Digest the melt with water and
filter off the residue (nickel oxide). Add 0.01 M
EDTA solution in excess to the filterate and make it
to pH 3 with 2N H,SO,. Determine Al and boron
by the same method as described in (1).

Analytical results obtained by the present method
agree well with those by other methods. The present
method takes only 40 minutes, whereas several hours
are required to determine metal and boron by other

methods.
(Received Oct. 7, 1975)
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