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TAI=UABK: ¥ 0.5M (M=mol dm-%) o
b7 3=y At 8L, EDTA EEC ERLR
Erkdici 0.100M HEwk: L. HARCEESER
L.

DAY AEW ¥ 0.1M DELHI LS T A BES
fev, EDTA ECERL REEL ko 0.0100M
BWE L. BARCERRRL -.

TBAC %% : 0.30M i ERIL /2.

ZOMORBIFBITHEIA VIR ST RGERELF
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2.2 KMRUBERY

AAS BB : BERY vy — L L - T o ¥ a8, BTFRE/
XA TEER AA-1 B Mark IT 24HL .
THI=yAOHER, BERES 309.2mm, 7&F
vviiE 2.0dm®* min-1, FF14.0kg cm~2, ZE2HKEE
8.0dm?® min-!, FJj 2.0kg cm-2 L | BlE A — & —
DHBRER 5, FvEv s/ w3rlk. 71TV ADRE
i, UEHEEE 422.7nmm L L7 F Vv VKR 2.0dm?
min-1, EJj 4.0kg cm-2, LM E 8.5dm® min-1,
EJ] 2.1 kg cm-2 L L T{7 - .
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2:3 KRAE

2301 ZAIZULOBKEICHT S TBAC DR
7aA3:=%a 1x10-3~1x10-2M, TBAC 0~0.15M,
R 0O3M 2B I LT 743 =9 A0 AAS
LT o 1. N

2e3¢2 PII=DLD BHELCHITDZIHALLD A,
FRUDAL, HUDL, &, VAV, TRV 4,
yr®, R, 7o {tkEROEESE TBAC OBHR
5x10-2M 73 = A% 2cm® TH A>T ABKR
 0~5x10-2M b X 5icing, 6M iEfs 1
cm?, 0.3M TBAC % 2cm?® iz K&z CLEY 20
cmd® L L TT7TA3I=AaD AAS ®fT-7. fllodfF
1A VYERUTHARCITS . ks, FFIYV VA, A
VA, B O mVvHAY, = 7% o0 aiiEbERERL
fe.

2¢3¢3 AL ILD BAEEICHITBETZINIZV AL,
FRUYDL, AUDL, & IVHY, ITXIDL,
UrE, e, 7o {tkXEROEEE TBAC OUWR
BB, HAvy AOBEMN 1x10-5M, 5x10-5M
B 1x10-4M w7 L3 =% a8y 0~1x10-2M
ChbXomz, Fic 6M 8 1cmd, 0.3M TBAC
% 0,2 RO Scem® Lk, KTL£E%R 20cm® L
LABRECOWT ALY 5D AAS #fF otz R Y
A, hYVUA B VYNV, TR YT LA, ) VER
Wi, 7 o AbAFEBToOWTEAAv Y A 5x10-5M
Bt U CRBRO KRR 21T - .

2:3e4 HMAOZILI=DLEANTILDOER
110°C CRatp Ui +8 (KR, =EERTO —8AE
+) o0 S AR TERELL. R 0.1g #FEK 0.5
cm? L7 L LKERE 3cm® ZHWTT 7 v v BEGRE
BrpCRILLA®. LB, +58 100.0 g % 1000
cm® BOoERSFPCERL, K 200 cm® AR, &Y
EAERT 3~4 BER) B, FOBRLHEL, b
BB I VBT 7 4 02 —TFALTEHLE. K
WL T 50 33 100 cm® & U7z JK{LFAKHERK 5 cm?

WL, 6M R 10cm® 2 ik, 0.3M TBAC %

S5cm? ML icRKE Mz TeE% 0cm® LLTT
2T ARCANY Y ADORERLT - 1 BREOHE
T TBAC EROWEPHH L TL 5D ERMEE X
3M L LTfTote.

3 EBRHER
3l FAIZVLOWNKBECKHT S TBAC OHR
FAi=va 1x10-3~1x10-2M BT 2
TBAC o#%hE% Fig. 1 ©i3. TBAC %Mt 5 &
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Fig. 1 Effect of tetra-n-butylammonium chloride
(TBAC) on the absorption of aluminium

a:1x10-3M Al; b:2x10-3M Al; c:3X
10-3M Al; d:4%X10-3M Al; e:5%X10-3M
Al; f:6x10-3M Al; g:7x10-3M Al; h:
8x10-3M Al; i:9x10-3MAI; j:1x10-2 M
Al
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—EEls ot

32 PRNI=DLDBHAELCHTEIHNLTA, T
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TBAC L ZELEVWEED TAI =Y A
DEFEERT 5 7 Vv o aDEEY Fig. 2 ©xid.
TBAC #@EMLisvE vy A BEOKIN TN
T7A 3= AOBKENBP L. —HFZhL0BK
iz 0.03M TBAC %#3EIRD LTI =y 20K
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Fig. 2 Effect of calcium on atomic absorption of

aluminium with and without TBAC

@ : with 0.03M TBAC; O : without TBAC;
Concentration of Al: 5x10-3M

Absorption of Al/mm
(3]
S
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BTN =Y AOBUEOREETDOI LYY AOTH
XBRETE L.

FrIY oA, AV aE Fig 3 @RlLkXO>RT
=Y A0 BEECH LT EDTH EZR L. Ll
0.03M TBAC % jtfExe %L Fig. 3 KRLE XK
T2y AORKEIHTHEIHEML, 7Y YA,
NV Y ADBECHbLLT—EOREERRL .

8, =vrv, =r5xvv A, VVE, R, 7 o {EK
EBoOBE L TBAC o%)E% Table 1 id. Vv
BOBEYBRVCTE A4 v ORENRTALI =Y A LR

LhLix, U TThhi¥ 0.03M o TBAC iz

FohbAA V@%gﬁ:%ﬁf’%ﬁ:.

Nat

Absorption of Al/mm
s E

GSXIO“ 5X10-3 5X10-2
1X10-3 1X10—2
Concentration of K* or Nat/M

Effect of sodium and potassium on the

‘absorption of aluminium with (Q) and

without (@) TBAC

Fig. 3

Table 1 Effect of various ions on the atomic
absorption of 5x 10-3M aluminium
Relative absorbance/
Interferent mm
Ton Conc./M Without With
TBAC TBACHt
non 4.4 36.3
Nat 5x10-3 4.5 36.3
K+ 5X10-3% 8.5 36.2
Fe3+ 5%x10-3 2.9 35.7
Mn3+ 5x10-3 4.1 36.3
Mg2+ 5x10-83 3.8 34.6
SO3- 5xX10-32 9.2 35.7
PO~ 5x10-4 7.0 30.8
F- 5x10-2 4.8 36.2

t Concentration of TBAC: 0.03M

33 ANSVLD BAEICHTBIFPNI=DL, F
MUDL, HUDL, & VHY, TR O4L, VU
VE, HRB, 7o {bkEROERE TBAC OUR

TN = ARETTO » Loy a0 BHET TB-

A, BB, BlL:Al L CanEg-7T2F Ly 7r—a AAS k75 TBAC oiFmsh R 51

AC 2L & Fig. 4 Rl X5k, 743 =
v ADHMMEITWA L, BEYETHTHcHEmL
FEBIE—E ot COLSRTAI =Y MIH A
vy AR UCREBRATEEY L. 2hdFas? o
&L —FK L. —F 0.075M o TBAC DH#ETT
3, AATY AORKEET AL =Y 205X 10-4M
HETHETRE-E Lo, TRl EOT7TAr =D
AT D E AT AOBRKEZFHD Lic.

Absorbance of Ca

log([Al}/M)

Fig. 4 Effect of aluminium on the absorption of
calcium with and without TBAC

A : with 5cm? of 0.3M TBAC, O: with
2cm3? of 0.3M TBAC, @ : without TBAC,
Concentration of calcium: A 1X10-¢M, B
5x10-5M, C 1x10-5M

FEYVTAROAVY AT HE, AV T AD
B KBS MO R %7383, TBAC 2{md %
EAnyy AORKESNHEML, FHEA 4 v ORER S
b LTRE—EOBELHED, 7LV VA AV VLD
FEIBETEL. X, &, ~vFHY, =I/RYU A,
) VB, BiER, 7 o EXEMOEE TS TBAC o
#EL $ Table 2 RT. HA vy ABEOH 10 5
FTOFTEHEA A voEEN TBAC ofINc X iz b
.

4 & =S

Ti=yad AAS T 54 O KBEEHEELLES
YoBHREL Fig. 5 WRli. 71 i=v a0 2x10-2
M B LT, B4 DRETKEELLEYERNT
BE, Ay aBRCE Y v X-100, 5=
YIRBENL, BT I =FAT v =Y A, Hik
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Table 2 Effect of various ions on the absorbance
of 5x10-5M calcium

Interferent Absorbance
Ton Cone./M TEAS  TBAGH
non 0.160 0.180
Na+ 5%10-8% 0.174 0.191
5X10-4 0.180 0.193
K+ 5x10-8 0.171 0.180
5x10-4 0.179 0.181
Fel+ 5x10-8% 0.163 0.180
5X10-+4 0.155 0.179
Mn2+ 5x10-8 0.162 0.180
5x10-4 0.160 0.177
Mgzt 5X10-8 0.146 0.180
5X10-4 0.147 0.177
SO42- 5x10-8 0.128 0.180
5X10-4 0.138 0.178
PO43- 5X10-8 0.095 0.180
5X10-4 0.092 0.162
F- 5x10-8 0.163 0.188
5X10-4 0.162 0.186

t Concentration of TBAC: 0.03M

TEPFAFATVE=D A, BT VS FrAT7 v
=v s, TBAC i r@Real KBNS FEOK X
KEBEEERIE AR VCEBRSELBRD bhi. B
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T VbR T v — AhiELELY, 7 viEHHomk
BEHE X oTT7 L3 =y A0FEF(ARKL, BXE
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REBR2SULAMETRABCREIRS I 7 L
— AR Y7 VP X B LB s 387 nm fiE DR
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Fig. 5 Effect of water soluble organic compounds
on the absorption of aluminium

: tetramethylammonium chloride (TMAC),
: tetra-n-butylammonium chloride (TBAC),
: tetra-z-propylammonium chloride (TPAC),
: tetraetylammonium chloride (TEACQ),
: Triton X-100, W : Tiron

a>»Oe

wAE Ox10-3M) OFHEA A vOoF BTNz bh
5bDEEZDRD. BRIV Y AOFERERKD
FTAIVBIALYY AOERI L bR, 74 3i=2aA
DTBIRETEIbDEELBRB. X, TBAC %
BMULRR 7 v— A L ABRIRITR VAT L =
A 4x10-4~1x 102 M OB ERE CA S RIEHT]
RBIC e o te. BIEEOHE M O—F% Table 3 KiRL
Po. TAI=w A, ATy AL LEBERFEEINILN
EOHEBIRBIFTH 1.

AN ARCH LTI Y v X-100 L6585 E< -
7 v — At AT A BN KRB TFORTIEATH S
LEZHRhBY.

5 FERHKE~DIGH

2:3:4 CRLICI S LTER U HERBBRR D
FHEOKMBEROT LI = AR ATy ADOPIE
WHEA Table 4 iwiR?. B2EOL-HEIBCHE LY
YV, FrU YA, VY AROCBEOBELMNELL.

Table 3 Absorption of aluminium and calcium with 0.03 M TBAC

Concex;&ration/ Absorption j S.D.
1 2 3 4 5
Al 1x10-3 3.9 4.0 4.0 3.9 3.9t 3.94 0.049
Ca 1xX10-4 0.038 0.037 0.037 0.037 0.037t1 0.0372 0.0004

t mm, 1t absorbance, Z: mean value, S.D. : standard deviation
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®m X i, i, B :Al X CanZgi-TeFLrv7L—Aa AAS TkiF 5 TBAC ofmzhR 53.
Table 4 Aluminium and calcium in soils
Soil/ (mg/g) Extract of soil/(mg/200cm3)
Al Ca P Na K Fe Altt Ca P Na K Fe
At 65.2 19.3 0.060 17.5 28.6 3.70 0.0016 1.64 0.163 0.72 3.12 —
B 61.3 18.7 0.245 8.5 22.0 2.07 0.016 1.64 0.373 1.36 5.72 —_
C 71.2 7.1 0.062 8.1 30.1 2.88 0.136 0.55 0.347 0.42 0.74 —
D 55.2 14.7 0.255 9.5 23.0 2.00 0.014 1.36 0.552 0.76 5.36 —

t A :Osaka, B: Hyogo 1, C: Hyogo 2, D: Hyogo 3; 1t Measured by flame less AAS.

AEXZFIHLCEEROT LI =Y AR LYY A
DREMNTEf. HEOHPICEIL T BRI,
BRSSP SRV ER LT hEs s B AL
HEE (FL) o7 =Y AagFRLELL TV
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Effect of tetra-n-butylammeonium chloride on
air-acetylene flame AAS for the determination of
aluminium and calcium. Yuuko Isan, Mari TAkA-
HasHr and Kazuyoshi Takrvama (Department of Home
Science, Mukogawa Women’s University, 6-46,
Ikebiraki-cho, Nishinomiya-shi, Hyogo 663)

The determination of aluminium and calcium by
AAS with air-acetylene flame was usually difficult due
to the formation of involatile compounds in the flame.
This study has been done to determine aluminium
in the presence of calcium or calcium in the presence
of aluminium by adding tetra-n-butylammonium chlo-
ride (TBAC). It was found that TBAC promoted the
atomization of aluminium and calcium in the flame
and they could be determined by the AAS with
air-acetylene flame. The absorption of aluminium and
calcium by adding TBAG was increased 7 to 8 times
as much as that without TBAC. The present method
applied to the determination of aluminium and calcium

in soils with a satisfactory result.
(Received July 10, 1986)
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