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Rapid determination of ammonia in urine by
gas permeation ¢ gas chromatography. Mikita
Istn* and Shigetaka Suzukr®* (*Chemistry Section,
Kyorin University School of Health Science, 476
Miyashita, Hachioji-shi;, Tokyo; **Department of
Industrial Chemistry, Faculty of Engineering, Tokyo
Metropolitan University, 2-1-1 Fukazawa, Setagaya-
ku, Tokyo)

Rapid determination of ammonia in urine was
investigated. The apparatus was mainly composed of
a gas chromatograph and a thermostat in which a
permeation plate assembly was installed. The gas
permeation membrane used in the assembly was Fluo-
ropore (Sumitomo Electric Ind., Tokyo) of 0.45pm
pore size. The membrane was sandwitched in between
two stainless steel plates. Passage for gas or liquid
was an U-shaped ditch carved in a circle on the
surface of the each steel plate. Two thin plates of
silicone rubber for gas tight sealing were inserted
separately between the steel plate and the membrane.
An urine sample of 500 pl was injected into the
stream of 1/15M phosphate buffer solution (pH 6.5)
and carried in two the permeation plate assembly
with the buffer solution. Ammonia in the sample
was permeated from the buffer solution through the
membrane into GC carrier gas(He). The permeated
ammonia was determined by GC. The precision for
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the measurement was good and within 6 % in terms
of coefficient of variation. A detection limit was 10
pg to amount of ammonia in the injected sample.
An analytical time required for ammonia determi-
nation was within 20 min and it was 25 min shorter
in comparison with that of the indophenol method.
A correlation between the both methods was also good
and the correlation coefficient was 0.97 (n=12).
(Received Nov. 2, 1981)

Keyword phrases

rapid and easy determination of ammonia in [urine;
gas permeaion - gas chromatography.

SRYSWSF A AN VBERE
RAO3inthERONBOBBRFER 2
2 DEXRHELEER

n

o fR g

(1981 4£ 9 B 18 g m)

1 %4

SR OPFDERLELE LTS =F L0 F 4 H A
I VBV S F Y AR G BREKEEES, X A<
ADTEEEE LT L DOF H REHEEY =7 v ik
DEFZFBTHBEREERBEIh T3, JIS &
HWEFPHEY CTREIFF 2 7 v 14 VIRENREEN,
XEA=T AL OWTIL DDTCHR¥KEEEHGHRT
WBED, WThOBHELDHA L 5 7 pH BN LET,
BREOBEITIID O UDHI L YA~ A% HiH4
BETHRERDD, ILhdbvTvbpr Y v ailo<R
FVI7RIERM LD LT, BIESLR D EETH 5.

FBEIBRCCRvCADFA A AT VERES (Zn-
DBDTC &BgEE) X AV B O RV €A = AV DR K
HEECOWTHE LA, $EZhba28ESF o
BROEA=ADEEBIGALI-EZ A, EERAELLT
R L Zn-DBDTC 25100 C, LadboTH
SRR LEE ppm E TOZ ML Ry OB KRERH T
Lot FEO BRMIIBIFCT, #fFL @K TH

*FURKELEFHCEEE ILRR BFAT RE 4-
4-37

)

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

2 AERUEE

SAISYE VAU © BREERER (CuSO,-5H,0, 99.98 2,) 0.982
g RPROKITIHERL, 0.1N Rz AT 500ml T
5FTDbORREL Lic (500 pgCu/ml).
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ml Z5F»edDEEHKE L (500 pgBi/ml).
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CAh%., Zhic Zn-DBDTC ¥ 10ml % i %,
2HHRYBEES. EREZEVCFETFELTer
B L, UELRFELHRIC 370nm OBIEEL RIE L
FARCEBELTEOhLET S vIRELIWEE BRE
BrLhEr=2B¥RD B,

4 HBRERUEE

41 RO B TERIC K 5P
ZROMBHIIFELIHED Zn-DBDTC i X% gD

b 151

M OWTKRH L. HER I GRERER M CiliE ks
GRERSA DLW AR T B T DM BIFC ZREN B B 12T
Tig, EARARWBCREINSEThH5Y ©
RS TR 2 T\, 438nm (Cu-DBDTC ko
BABRNER) R 5REEXRE L. LTOKE,
RS 2N LUFehhid (1~2)g 08 (MM &
LCEm) HEFELTH 200 BT 20pg D
AXEIECHHTE S Lok, ZOMMEKT
REX72bERICHB Zh 529, 4N L EoERET
YR I3 0T, ZoEgE I dMmE Ihixdhuiy
AT AL OSBENTIREL /e 5. 10pg OFF% i L7
DEBHEY FEBEO HR L 25 BV RE L0
438 nm KRBT HRKELXE LickE, (1~9)N ik
TR LHMH IR L3 9hote. X, 1E
DY THE L €A~ AR NHET 5 b OEMOR
BEROFEARCDWCTHRH LcEE, TN HE 20ml ©
2RV BEIETHTH B T E23 535 - 1.

42 ABVPEXTXDERER

RIBDEERL L, BRHBEFOH L €2~ Ak
Zn-DBDTC B ChiH U788, 20ml © 7N #HEREC
AL Lo, FRHEOREEY 438 nm 1 THl
ELTHEYERTH L L L. EAZRAL 4N LT
DB S D Zo-DBDTC = X b HHERTE %D
TY, EOBFEHELEE LcBoxE (TN ER) s
Bemz CTRBREY (3~3.5N Tk, T Zn-
DBDTC il L, 370nm 2133 EEHEOBLEY
WEL, YARAY EBRTHILL L. WHENAK
(Zn-DBDTC Tt € A= A% HhHERE LI D)
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Table 1 Recovery of copper and bismuth

in synthetic samples

Element

Added Found Recovery Adedd Found Recovery
t8)  8) (%) | Element They (we) (%)

Cu 10.0 9.9
t {5

0
7

t {Cu 5.0 5.0 100 9.
Bi 60.0 60.2 100.3 30.0 30.2 100.
t Cu 15.0 15.2 101.3 1 {Cu 150 — —
Bi 10.0 10.2 102.0 Bi 30 29.8 99.3
tt Cu 20.0 20.0 100.0 t {Cu 10.0 10.1 101.0
Bi 80.0 79.6 9.5 Bi 200 — —

Synthetic sample solutions contained 1.0g of lead (f) or 1.5g
of lead (11).

XS5 (I~1.5)g DP|BHFLTCIRRAF R =
ZDEINEIRIFT, LD Cu/Bip 0.05~5 D&Y
TERTE .
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x2v(AV), z2vra7rv VD, =9 7Fv VD), <&
oy a(V) 0% 500pg ROERI) © 200pg OIFFIX
AEOERCEEALHE Lot 7 vFE v (1)
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Table 2 Determination of copper and bismuth
in JIS reagent grade lead metals by the
proposed method

Cu Bi
Sample Taken Found Found
®) Added Added
8 Go  (ppm) & Ge)  (ppm)
A 1.014 8.6 8.5 1. l.o
1.405 11.8 8.4 2.3 1.
1.343 11.4 8.5 2., 1.
1.007 5.0 13.4 8.3 10.0 11., 1.,
0.628 10.0 15.4 8.6 20.0 20.4 1.3
1.145 5.0 14.6 8.4 30.0 3l.s 1.3
x¥=8.5ppm %=1.3 ppm
s=0.1 $=0.2
B 0.998 3.2 3.2 16.7 16.4
1.456 4.7 3.2 24.4 17.4
0.697 2.4 3.4 11.9 17.4
1.153 3.5 3.0 20., 17.3
1.001 5.0 8.1 3.1 10.0 27., 17.1
0.997 10.0 13.3 3.3 20.0 36.5 16. 4
1.000 15.0 18.3 3.3 30.0 46.7 16.4
x=3.2 ppm x=17.¢ ppm
s=0.1 $=0.2
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Successive spectrophotometric determination
of micro amounts of copper and bismuth in
lead metal with zinc dibenzyldithiocarbamate.
Takeshi YaAMANE (Department of Chemistry, Faculty
of Education, Yamanashi University, 4, Takeda, Kofu-
shi, Yamanashi)

A spectrophotometric method has been developed
for the successive determination of copper and bismuth
in lead metal. Sample was dissolved in 3 N nitric
acid and the solution was diluted to ca. 25 ml with
water. Copper and bismuth were extracted with
zinc dibenzyldithiocarbamate (Zn-DBDTC) in carbon
tetrachloride solution. After the back-extraction of
bismuth with 7N hydrochloric acid, copper was
determined by measuring the absorbance of the
organic phase at 438 nm. The aqueous phase was
diluted to ca. 50 ml with 0.7 N hydrochloric acid and
then bismuth was reextracted with the Zn-DBDTC
solution and determined by measuring the absorbance
at 370 nm. Without requiring preliminary separation
of lead, this method has the advantages of being able
to determine both copper and bismuth selectively only
with Zn-DBDTC and hydrochloric acid. The results
by the method for two samples were 3.2 ppm of Cu
and 17 ppm of Bi with the relative standard deviations
of 3.19% and 1.29, respectively, and 8.5 ppm of
Cu and 1 ppm of Bi with the relative standard devi-
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ations of 1.29;, and 15 9%, respectively.
(Received Sept. 18, 1981)

Keyword phrases
successive determination of Cu and Bi in lead metal;
extraction-spectrophotometry with zinc dibenzyl-
dithiocarbamate; zinc dibenzyldithiocarbamate.
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DREOEBIARY DB L ERE L. ZhiC X b nEdE
E%x 630°C & Li-.

4013 THMMBERMOKE (LAEKESEROR
% 2 EEO SEEYAWT mBJEE 630°C THRIL
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