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Spectrographic Analysis of Impurities in the Products of Soda Manufacturing (1]

Simultaneous Spectrographic Determination of Silica and Alumina
contained in liquid Caustic Soda.
Toshiharu Takagi
Yoshito Yamada

Quantitative analysis of SiOp, and Al:Os contained in liquid caustic soda was made by
emission spectram analysis method. The spectroscope used in the analysis was a medium-sized
quartz spectrograph. For the line pairs, Si 2881,57 A/Mo 3170,34 A Al 3092.71 A /Mo 3170,34 A
were selected, and the analysis was made by using Feussner spark. The limits of reliability of
the analytical value were 0.077-0.085%. in the case of Si05=0.080%. These test analysis proved

that this method can be put in use for a rapid analysis.
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AL Table 1 Olck 5 No. 1, No. 2, No. 3, No.

Table 1 & # R ¥

4, No. 5 (D 5 FEIHOEEFR B 2 ML =,
25 B HOKERE M ¥ A ORI FROBY TH

o

NaOH Na2C03 NaCl Na2504 SlOg F1203

47.14
AlpOgy

0.08 0.002 0.001 0.003 0.0005

CaO

0.0015 0.0001

= | Si0: ¥ i & AlOs ZE At | (NHa)eMo7Oo4 =
No. | kRBAn i & | Gool s gy | (ecosbmey | sephito.otmeD | HEARRE
1 25¢g 1bmg 18mg lcc 25ce & 2T
2 7 10 7 36 7 1 7 Vi
3 7 20 7 54 » 17 Vi
4 V4 25 # 72 7 17 Vi
5 V4 30 » 90 » 17 7
g e TN R EE R e e R 2L
)z x
XXM FRHRGRE e vverernne worrrunaes 60 sec.
FEIRCOL IR ARBROFE R TROLHTRL pilE T 3o
BLBHE, TG YL ererereeeeeeeeenes F D~31
7 4 A F — KIEHE, BIIRTRE v reeeenennnnnenesns 20°C
R e rrrerrerreeeeenannns 60V BHBBER v eveeevrmmreererenns 3 min.
BRI E oererereeeessiienns 0.0033 uF TR v eveveeerrromnnrereens 5 min.
E LR eveeeerennnessnnenans 0.8mH TP v ereeeermrenmmennins 40 min.
2wy b E’ﬁg/ .................. 0.03mm
ZUX}E% .................. 3mm ﬁ.*ﬁ‘%’%ﬁ
B R FRerememrenneeesnnens 2 mm FHLU=9Ex% Table 2 o34,
Table 2 4 # # X
Intnsity - Intnsity o
Element wavelength Wavelength
arc spark arc spark
Si Si; 2881.57A 500 400 Mo, 3170.34A 1000R 25
Al Aly 3092.71A 1000 10e0 Mo,y 3170.84A 1000R 25
N —RFER-ERC 3T OBE T &4 (1R
% FHEL2EBRE L =C &R ) IKRSEREFNED

WIS OBUERENS & U R4l CEBE T oo [
Table 3 BT — &% — Mo %t Si, Al QE(bEL

fhEEx Table 3 (K37,

- g Si0g Al20s WU IRV HETS| R EFE iR RS
* = KINE | e Mo/Si Mo/Si Mo/Al Mo/Al
1 [6] 8 {H 7 0.68 0.47
1 2@ 15 mg 18 mg 0.72 0.697 0.47 0.460
3@ 7 0.69 0.44
1@ 7
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1 @ 8 {5 0.49 0.7

2 2| v 10 mg 36 mg S8 0.490 | 0.7 0.772
M 0.49 \ 0.77
4@ » 0.49 N W
1 [a] 3 (@4 0.91 1.05

3 2@\ 20 mg 54 mg 0.91 0.892 1.05 1.075
3| 0.86 | 1.00
4| w 0.89 | 1.04
1 [\ 3 @ 1.08 1.83

4 2m 25 mg 72 mg 1.08 1.070 1.34 1.330
3E 1.06 1.35
4@ » 1.06 1.30
16 3 @ 1.26 1.59

5 2l 30 mg 90 mg 1.25 1.240 1.56 1.555
S s 1.22 1.57
4 [\ Y 1.23 1.50

Y =0.842%-+ 69.245
ERORN
No. 1 7% No. 5 FcOEIFBERIT

Table 3 X 0 & ¥ SiO: 3 I U AlOs HEin &
No.l~No. 5 ZEEE#H » & LEE (Mo/Si 33
LU Mo/AL DRV QDI H) 4 & » LT
CORFE LD —1x100 & LCgmEa FRL <@
RO MNMETTo ko BRITKOEYD TH 5,

i SiO: &2,

0.843x 0 +69,245= 69,245
0.843x17+69,245= 83,576
0.843x30+69,245= 94,535
0.843 x40+69,245=102,965

No. 5 0.843x48+69,245=109,709
R IE R D95 %6 (MRS

1
2
No. 3
4

ﬁr"ﬂ%ﬁbbi SiOs #HAIEE B LML ORE & (»v) b
m@‘}%ﬁfﬁ‘é Y—y=bx—x) &L 295%EHRAITREAE AN C 2 DEICHTLYD
i:ﬂﬁ %ﬂ@’hﬂe4@&5c%é
v =92.4 /o G—F) .
o 593 5 1756 Y —tx—2(0.05), s~y.x[\]+2(m—x>]<y< x
Zxy— - 53125—1_9
b= e = =0.842 =33
o (Zxi)* . (b23)2 t x—_x}«
Epit—=—— 20083 — 19 +tx—2(0.05) /S ks x[N I(xi—x )“]
AR BEAR LT (z
iva—|<.n ()3 IXX 3y
Y—92.4=0.842( x —27.5) CH 25N, STY& [zy - N ]—b[zxy—“N ]
Table 4
. (v—x )" . AT -
x Y x [N% s xj“] syx [ ) VAL ) | ~N—2(0.05),/
0 69.24 0.186 3.45 1.857 + 3.018
17 83.58 0.072 1.33 1.153 + 2.433
30 94.53 0.054 1.00 1.000 +  2.110
40 102.96 0.080 1.48 1.216 +  2.566
48 109.71 0.126 2.33 1.526 +  3.220
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ii Al.Og 24T

5 =99.2
Sxy— %3y 138380_1315><.L885
b= L 19 _o.761
T arin (XA 1315
X112 — T 101419 — =9~
s ERESK

Y-99.2=0.761(#x—69.2) TE5. %2515,
Y=0.761 x 4-46.54
No. 1 & No. 5 % COEEHRIL
No. 1 0.761x25+446.54= 65.56
No. 2 0.761x56-+46.54= 89.16
No. 3 0.761Xx73+46.54=102.09
No. 4 0.761 %x86446.54=111.99
No. 5 0.751x95446.54=118.83
[BIFERR DI5% fFHIFER
Alx0s HEBNEE b & ICfH 4 OREEER () TR F
BBRBEFEERIARE AT » OECHTSY
O-&n3 Table 5 ic57F,

yx—tx~2(0.05)/s2y. x| & +E%M—T’%S <y<Y¥s

. i——
+tN—2(o.oo5)/ sty. 4 & S((’;z__x?))o

TR b A 3K 2 X3
TR *bL_ — o siy. % =[(2y2———(21’3;) )_b(ny__z___xN y)]
FREREY — Y =b (x—%) ZTHE
% =69.2
Table 5
x Y «x [l _(x—_x)ﬁj s2y.x [ ) vs2yx (] —N-2(0.05)y"
N " Z(x—x)2 ) ’
25 65.56 0.240 4.66 2,158 + 4,553
56 89.16 0.069 1.34 1,158 4+ 2,443
73 102.09 0.054 1.06 1,024 + 2,161
86 111.99 0.080 1.55 1,246 + 2,627
95 118.83 0.116 2.25 1,500 4+ 3,165
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Si0e AleOgy DEIK EEETT- 720
B @ sample Ic DX 3ERFE L, EOEIMOH
Table 6 (L2EoH7& Ol SiO2

AL E DL E T, SiO: Hifk#E Table 6

i© Al.Os Wik Table 7 &,

= 1y HA42g | 40 5t o o b 1t 5 5 W o, ALE
AM R VB ] T si0,me % 5% % £9%
0.710 15.4mg 0.062%
A 0.770 17.0 0.068 0.064% 0.067% —0.003%
0.725 15.8 0.063
0.880 20.0 0.080
B 0.845 19.1 0.077 0.077 0.081 —0.004
0.820 18.3 0.073
0.740 16.2 0.065
C 0.755 16.7 0.067 0.065 0.073 —0.008
0.715 15.6 | 0.063
Table 7 {bZAHE O AlaOs
w ow | m v ow |PEABER| SXHW | HXEF | ME S ¥, AL |
R : AlsOgmg % 5% % 9
7.65 3.60mg |  0.0144%
A 7.85 3.73 0.0151 0.0146 0.0173 —0.0027
7.65 3.60 | 0.0144
6.60 2.95 | 0.0118
B 6.30 2.78 | o.01m1 0.0113 0.0151 —0.0038
6.25 2.75 \ 0.0110
7.50 3.50 0.0140
(o) 7.65 3.60 0.0144 0.0138 0.0164 —0.0026
7.10 3.95 0.0132
- S OHERS D, LTUBHEITNEHER TR
o EE )

B2 5NERE25g & 26cc AX T TAaKED,
(NH4)eMo7004 D 0.01Mol ¥ lcc #EinA, K
FKIC CARHBERICE LI E Y, HT7ARX
HA4 RCcHBER Fig 10 —8 V) & LT
LEbDE T+ AT —KIERRICI DR LD, €
DT % % AT R LI IR R <
7N LDBMREEND, CNERR, TE,KELIELZ
@%K(%ﬁbké%@&%%@ﬁﬁ&%ﬁ@(%%
ZAOIEE (Si 2881A, Al 2092A, Mo 3170A) % 7
Ty L, FNENOLHEDELESE Microphoto-
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