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Table 1 Reduction of metal ion with sodium tetrahydroborate
Metal ion ) Concentration of residu?.l metal ion after reduction/mg 1"
concentration . -
Z . Ammonium buffer Citrate buffer
mg 1™ Without buffer pH 8 pH 10 pH 5 PH 10
Ag 2160 <0.04 <0.04 <0.04 0.04—~0.1 0.06
Cu 1270 <0.04 1.4 <0.04 <0.04 0.2~0.3
Pb 4144 3.6—4.0 0.4~ 1.1 - 1360~3720 N.Dep.
Ni 1174 <0.1~0.7 <0.1~ 0.4 <0.1~0.3 <0.1 3.0~4.0
Co 1178 <0.1~0.7 <0.1 <o.r 16.2 740~880
Cd 2248 0.4~6.2 12.1~15.8 N.Dep. 820~1120 N.Dep.
Fe 1116 <0.1 <0.1— 0.4 — N.Dep. N.Dep.
Cr 1040 N.Dep. N.Dep. N.Dep. N.Dep. N.Dep.
Zn 1308 N.Dep. N.Dep. N.Dep. N.Dep. N.Dep.
Mn 1100 N.Dep. N.Dep. N.Dep. N.Dep. N.Dep.
Sn 2374 — - —
Sb 2436 N.Dep. N.Dep. N.Dep. N.Dep. N.Dep.
Sodium tetrahydroborate: 0.3 g; N.Dep.: not deposited ; —: hydroxide was formed.
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Fig. 1 Potential of the solution after the addition
of tetrahydroborate

O: without buffer; @: with citrate buffer (pH 10);
A with ammonium buffer (pH 10); NaBH,: 0.5 ¢
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Fig. 2 Effect of pH on the removal of dissolved
iron(III)

Initial  concentration  of
NaBH;: 03¢

iron(I1I): 4000 mg/1
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MILBTEMNOEVERBA A v 2 LB ICHEIETH
H, FBT52L2RET L. ZOBE, NREETHH
BOZBAA VBT EINSAEELIZ, 2BOSEBA A
VHBILINTHHT 5DT, BiEIEEOWHYICE
FINBLEMEINS. 0.025~02mg/l DA 4 V1A
W 250 ml, 1000ml ZFHW, ThiZ=v A4 4 &t
FI®T, 7T Fuku@r b)) v aicksEas
fTofz. B AFBL, ChEWE (1+1) TAR
LT, BEhTL2H2sFETHRIEERBLUL. #R%
Table 2 IR U 72, W NDBE SIS S B A I [H]
Wah, ZDEUERIZBRITH 1. 0.025 mg/l &IEHE
BOWA 4 Vv IBRDOBEHR 300mg D=y V4 + v
ERGE X TETEZITRE, KEKD > ON 5 BT
BETho1. OB/ A+ v OBE SRR/ HENEH
TEBHLEEZ LN

Table 2 Reductive deposition of copper

Cu** Niz* Buffer Volume/ Copper Recovery,
taken/mg added/mg solution ml found/mg %
0.050 147 ammonium 250 0.049 98
0.050 294 buffer 1000 0.051 102
0.025 294 (pH 8) 1000 0.025 100
0.050 147 ammonium 250 0.049 98
0.050 : 294 buffer 1000 0.050 100
0.025 294 (pH 10) 1000 0.027 108
0.050 147 citrate 250 0.047 94
0.050 294 buffer 1000 - 0.048 96
0.025 294 (pH 5) 1000 0.025 100
0.050 147 citrate 250 - 0.051 102
0.050 294 buffer 1000 0.051 102
0.025 294 (pH 10) 1000 0.026 104

~Sodium tetrahydroborate: 0.3 g
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BURREA YT IV 74 NVE—E2RONTREIFAL,
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10ml THELL. PFREGEBREZGDE, p-= b0
Tx /) VAEERESLTCHRE (05M) THRULL
%, 2B%KT200ml &L —EEESEL, €Y
TEVEEYT) v EEBLUR. #E% Table 3 ITRL
fz. Table T B D28 JIS H 1241 D/3F FE Y
TFVEEEYTERUIERLR UL, WHEOHERIXE
I L, KENENTHHENTh o1, JISEET
WERSD THHIMOBESRAHE L 28, BREDENHA
F+ K2 7TFUVEERBAOTVAD, KETIXRHONE
BRESBOTESTHY, BREORVWEY 7TV HEE
e o EMTE iz, MOH, PR EkR, —hzK
Bt b)Y LB TR T ARENH D, EEETD
mNEY YOEBMESNS L Lotz U SROEE
DR, ZOEEIC) vHAREBEIh it EEZLLN

Table 3 Determination of phosphorus in phosphor

bronze
Sample taken/ P found
g ug %
0.2074 164 0.079
0.2029 170 0.084
0.2050 167 0.082
0.2019 179 0.089
0.082+0.002°

+ JIS H 1241 (average values of 3 determinations)

Table 4 Determination of copper in phosphor bronze

Sample taken/ Cu found
g mg %
0.2007 187.7% 93.5
0.2003 187.6% 93.7
0.2005 185.5" 92.5
0.2002 185.6 92.8
93.6

a) by photometric titration with Murexide (MX)
indicator; b) by titration with MX indicator; c)
JIS H 1241 (sample 1.0029 g)
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A 1K (03g) ZINZT 36 & ERICHRZ M 7 #
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T (EBT) %#\ EDTA MEIC LV HEHREZEE L 2.
X, 74WVF— ORISR (1+1) 10ml THEBL
#%, EDTA IC L VURE L. #R% Table 5 ICR U
fo. HEH, WOTEBMEES JIS BTOFRMIC—HL

Table 5 Determination of copper and zinc in brass

Sample Copper found Zinc found
taken/g  mg % mg %
0.1736 109.2 629 59.9 345
0.1358 85.1 627 464  34.2
0.1363 86.2 63.2 458 336
0.1568 98.5 628 53.0 33.8
61.9+0.7 34.6+0.77

t JIS H 1211 (average values of 3 determinations)

Table 6 Determination of calcium in the presence

of iron
Ca?* Fe®* Ca®”" Recovery,
taken/mg  added/mg found/mg %
2.5 200 2.38 95.2
2.5 200 2.52 100.8
2.5 200 2.52 100.8
5.0 200 4.86 97.2
5.0 200 4.79 95.8
5.0 200 4.97 99.4
7.5 200 7.38 98.4
7.5 200 7.29 97.2
7.5 200 7.37 98.3
10.0 200 9.62 96.2
10.0 200 9.70 97.0
10.0 200 10.02 100.2
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(III) o # > O HkRE X #t

WY LA L VK (0.5mg/ml) 5~10ml 2 ¥ — ] .
H—IZERO, A4 Y 200mg ZMA K, £RBEKT 1) %&E](Elg%l,)ﬁﬁ%ﬁrkﬁﬁ, HREA: TR, 30,
¥soml &Lk, Fhoe RaxwrbJyw a1k 9) 5%:5@ 1, Rﬁaﬁu% W OEE. S, 32
(0.3g) ZMNZ 5~10 HMEFBICKEELLT MY Y LEKE . T36 (1983).
MATEKD pH % 101U, HULE#E X VTS 3) BB, ME &, HEBE: 74k, 32, 362
YT ANE — O TREIFGBL, FEAEO ALY Y A " J(I"S’Sli)m’ A (1966,
% NN #5/R3E % H\ T EDTA BRIC L D EE U 129, 5) JIS H 1241, 0 AESRSIHTER (1977).
WHR% Table 6 IC/RLTZ. WEFENDBEE S BIF/SEIN 6) JIS H 1211, FERHH K (1986).
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Reductive deposition of several metals from solution using sodium
tetrahydroborate. Eiko Nakamura, Keiko Fujita, Akihiko HasEGawa and Hiroshi Nami-
kI (Department of Chemistry, Faculty of Education, Yokohama National University, 156,
Tokiwadai, Hodogaya-ku, Yokohama-shi, Kanagawa 240)

Metal ions such as silver, copper, lead, nickel, cobalt, cadmium and iron in the weak
acidic or neutral solution were reduced to the metallic state with sodium tetrahydro-
borate. The reduced metals were easily separated from the solution by filtration using
membrane filter. The adjustment of the pH and the addition of the complexing reagent
enabled the selective deposition of metals. In the presence of citrate buffer (pH 10), only
copper was deposited from the solution containing copper, lead and iron ions. Silver and
copper were deposited even in the presence of EDTA. But, some metal ions such as
chromium, zinc, manganese and tin were not deposited from any solution. Nitrate ion
interfered the deposition of metals. The proposed method was applied to the analysis of

- the copper alloy. Phosphor bronze or brass was dissolved with hydrochloric acid and
hydrogen peroxide, and the solutions were neutralized with ammonia. A tablet form of
sodium tetrahydroborate (0.3 g) was added. After the deposited copper was filtrated,
phosphorus and zinc in the filtrate were determined by the Molybdenum Blue method
and by EDTA titration, respectively. Copper on the filter was dissolved with nitric acid
and then determined by EDTA titration. These results agreed with the results obtained
using the JIS method.
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