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Fig. 1 Schematic diagram of ashing apparatus
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Table 1 Z/R1L 7z.

Table 1 Determination of C and H in octaphenyl
cyclotetrasiloxane (OPCS)
Found, %
No.
C AC H AH
1 72.74 +0.05 5.16 +0.08
2 72.66 +0.03 5.11 —0.03
3 72.76 +0.07 5.06 —0.02
4 72.68 —0.01 5.06 —-0.02
5 72.76 +0.07 5.08 +0.00
T 72.720 +0.030 5.094 +0.014
OPCS Molecular formula : CesHeeO4Sis, Caled.

C:72.69%, H:5.08%

OPCS # 30 5 DEETHI 200 2 o, ¥ L THFE L,
HBE=Y vOF vy —x —h T 24 KEREREE
5o 1o, EByEYEMpEY: (Perkin Elmer 240G % f#f
B kb, 7eb7 =9 FEEREWCHCTRER
xRk, OPCS # 1.5mg ke LTHEEY U

Table 1 o4 ¥HEz, 1 B 1 Eo5¥H% 10 BRI
L, =05 Ao Ex "L D THB. LD 10 @D
SFHED S, FHEEEEBRE0E #BE) 25, RRT
+0.07%, KAFET +0.08% Tz RERIIB/ ONIeH
st X, OPCS LBtf7 LTHHTERTT - fedi RO RER
¥l (7 b7 =Y F) OREROKEDIHEDBAR
213, REJOKERKC £0.08% THot.

OPCS ¢ 3 & ARDOOWHHEROEE, flao BERERAR
DAIHHE & D HE R ORAR (201~202°C) 7e &b b, A
B 4 BB Who r A REBRAEERR L LTHERT
Lt

3.2 FEROLFHEY CLBZRFOER

WERORILBEC LY, I 7a<y 7 AR TR
C FRER U TR dRn L CIKE L, Na, K, Ca, Mg,
Fe RO Si # EFRB Lc#REE Table 2 RL7.

Table 2 Determination of Na, K, Ca, Mg, Fe
and Si in standard samples by con-
ventional method

Found, %
No.
Na K Ca Mg Fe Si
1 19.95 42.43 11.44 9.46 15.86 0.27
2 20.08 42.39 11.45 9.48 15.86 0.56
3 19.99 42.32 11.40 9.32 15.87 0.26
4 19.96 42.43 11.48 9.40 15.88 1.43
5 20.05 42.48 11.45 9.38 15.84 1.08
Tm=1e 19.989 42.410 11.439 9.414 15.854 0.720

Standard samples : sodium tartrate, 2-hydrate (Na
19.98%,), potassium oxalate (K 42.44%), calcium sali-
cylate (Ca 11.44%), magnesium acetylacetonate, 2-
hydrate (Mg 9.40%), iron(Ill) acetylacetonate (Fe
15.81%), OPCS (Si 14.16%)

Table 2 (I i B8 U - BEERRHY 4mg %2 A —
FeEbHEY, Na, K, Ca, Mg © 28 TiX 20% Wk
FhYsHE, Fe RO Si O EEICIL 30% WKL ThX
g, BESEIVKAELTERBEYHELCI DTS
%. Si UAoSBILFER, WTIhdiExss £0.3%
UFCERTACENTERY, SHXEBRTAETD
p, BN 2~10% BETH 7.

Si RIKIL LT £— rho BEME, HAERRREE
LTk b, BEMETCTH RICHDOER XL ROBHO
B EHED bRz £ KU OPCS @ (330~
340 °C) PHEMIK(LRE (¥ 750 °C) »HHET S &,
Si DADOEEDOFEREL, OPCS S KoM ¥ ¥ #lL
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MEIDOEROY LY KB Licb D ThB. 509 FS 5 v
WBoa FTIRIE L7235 A3, Table 2 o f5E 2 [ @
FELIEWEEZRL, Si o BUREK 28 7% CE#) ©
Bt 50% BEARHE R MU CTKIE LA & =i, (3
R REC—30T 5 ERMEIZE Shin, FEoR) 253
Bdohi. X, RICERWIBEH RS bR, +0H
BECIIBRR AT Y A5 BERD 1. 509 B
TR HM U CIRIET 5 &, RIS O REMT
b bR, A —KT 5 EEERENE SR,
—RCIED RO &R L. 20X 51 F—o Kibgt:
(R R ORAIKALERE) © Si o EREN 2L <
RILBFEAZ, £ LTHEMFAOER L OB
W35, Thebb, 50% WEERYHRNTS L, 38
DEIMFNC IR T, WEOEECIFELTk b, Rt
IMEEBET B & % 115°C CRMERSER L, ¥
340 °C 225 OPCS 0> ki ik M CHEBL T 2 = & 2t
BB b —T), HBBHE RO FRSEREREY RN L <
R+ % &, # 120°C ¢ OPCS 13524 RInFlic i

Table 3 Effect of digestion acids on determination
of Si in OPCS

Found Si%

No. 50% HNOs 50% H2SO4 55%{2 %I:Ié)(;j

Si ASi  si ASi Si ASi
1 0.72 —13.44 14.37 40.21 14.22 +0.06
2 0.56 —13.59 14.73 +0.57 14.22 40.06
3 1.03 —13.13 14.27 +0.11 14.27 +0.11
4 0.8 —13.30 14.44 +0.28 14.25 +0.09
5 1.33 —12.83 14.42 +0.26 14.27 40.11
Z 0.9 —13.17 14.446 +0.286 14.246 +0.086

Standard sample : OPCS, Caled. Si: 14.16%
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izt 0.841mg o WBE TH 7. ¥, 50% Hifl
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Fig. 2 Hygroscopic curve of silicon dioxide formed
by ashing of OPCS
O : ashing with 50% H2SOu; @ : ashing with
50% HaSO4-+50% HNOj;
3e33 “RLS (EDMBABE s7m~, 70

FrHWTT v EY A —F —TET 2 L O REEE
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ROBRBEE L LTIt Thb, Table 3 Rkl 7
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BREY B b3 % HW <, Fig. 1 oK(LEE 2 B
W, ZRMEs A EOBBRIRE L Si 0ERIEOMGRY B
Al, TOREKRY Fig. 3 w/RL7. Fig. 3 28
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WML T Fig. 1 o¥@BCRILL, BREESRE 600~

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

& = AR, BB, TH, HA: KILEREHRICLS OPCS oy A ROER 379
thermocouple
40 1000}
[ — 1]
Fﬁ [=a 1T
g |
o
~
M
R 5 ]
o 301 E 500} dissolution+-wet ashing-— /dry calei-
§ ‘é’. ashing | nation
5 24.
S 29 24.25 93.90 2
=
o
= 20- . .
Si 0 10 20 30
15.49 Time/min
15.55 . .
14.15 Fig. 4 Ashing program
10

1 ' 1 s 1 . Il 1 |

600 700 800 900 1000
Temperature/°C

Fig. 3 Effect of ashing temperature on determi-

nation of Si, Co and Cu

O :Si0z2, @:Cos04, A :CuO; Calcd. value
(%) : Si=14.16, Co=16.54, Cu=24.28

1000 °C ¢ 100 °C X3 50 °C Fik@E T4 REC 10 2
mB U758, KL oEEYAIEL CBLy 1 REZ
e 5 8EY, RUKAHTHRIEL, AFHRRER
BT HERMEY RO THE L. X, o)L, ©
2 (7 2F A7 & b F b)) AL (Cu 24.28%) RO H U A
(7F ATt k) () (Co16.54%) 7t &
OR¥ERBCKIEL, PR EREORUELX#HIELT
Cu K0t Co DERMEOEEXJE L fz. Fig. 3 OWE
MEBIURT X 5, SioERHE, FEEIRE 700 °C T
15.559%, 800 °C ¢ 14.56%, 900 °C ¢ 14.17%, 950 °C
< 14.15%, 950 °C L}k 1050 °C ¥ -cix 14.15% T
IR b -1, X, Cu ik 700~850 °C D
HclEgRich, 850°C L ETADREY ZRL, Coid
750~850 °C & CHEEIC L, 850°C Ll ETik 1%
BEAOCMHELTRLI.

3.3.4 OPCS %[K({t3 3 XFwixRRE Fig I
DIR{LEE L, BREISBEE ShTkh, Hb1LED
950 °C B L, 5 10 cm ORLECFRHE— + %
Bx, AERMKEY —EORME CANHCBES
RIEH D, RACKIET S HEZRAL V5. KILHE
HORE A -+ O B BEROBEYEEL, HELS
HEmA T BT ER S B L CREY ABIRE
XD, KILEYBE L CRILBFET oL ED
RS Fig. 4 wiRLk. Fig. 413, OPCS oK
{bHEfEd 5EHR D EL, KRALEE RO RICRH O EH
BERTRLILDTHHA, # 200°C ORKDERELT)

SR 4%, 300~330 °C DiBXHEE, # 600 °C DL
ROt 950 °C D BERL e &, 4 BBEO ARBEABETD
S, R, # 300°C 2 bAECRE L TRIHD &
FRIMFIL R R &, —RRby A B ERLT
950 °C CHERL L T b Bty A ROEFRHS WD -
3.3.5 ot Fig. 1 OK(LEE % A,

OPCS # 4mg % #— FIcE D B-T 50% Bk 40
ul HEEML, 3-3-4 ORREFCKETE B ED, 2
SOWMBEOHELY R LickiR% Table 4 L1

Table 4 i3+ X 512, Z2KHE 0.2ml/min & & F
% Si OEBRMZETEME B —KL, EHLOEDIS
WEEEAE b, Z2EHE 5ml/min ®OY 15ml/
min TiZ, WFhLEDORY BAAEL, FEHRZE 0.3
% LD ERIETH > 1. OB, HEs: 0.2ml/
min [ ECid, B UKCRE TS HFOHER T 5 &
ML, BREATHTobhicnE E, KICERE
PETT B leb L ELDNRD. bIRAK, HERNDAV
BRTWA I 7 r—y 7 AL, S X > TRADH
heRkT5h, FoWE 1 0.2ml/min PFTH-
fe.

Table 4 Effect of air flow rate on determination
of Si in OPCS

Air flow rate/ml min—1!
No. 0.2 5 . 15
T
Si% ASi% Si%

ASi% Si%  ASi%
1 14.18 +0.02 14.55 +0.39 15.26 +1.10
2  14.15 -—-0.01 14.79 +40.63 15.02 +0.86
3 14.16 +0.00 14.61 +0.45 15.41 +1.25
4 14.14 -—0.02 14.44 +0.28 14.91 +0.75
5 14.15 —0.01 14.59 +0.43 15.12 +0.96
Z 14.16 +0.00 14.60 +0.44 15.14 +0.98
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(WCS%4mg%ﬁ—FK%DﬁoT5W%ﬁﬁ@ﬁ
¥ 40l 2L, Fig 1 oK@ % Fy, Fig. 4
DRALIRE 7 » 75 21 X h Z2& & 0.2 ml/min G,
Si ZHEMIEL, TOEEBKEREO—IE, 10 EoE R
DEtET & RO BELM/ &0 EHE % Table 5 R L
oo ZOREED B0 SHArERRE & 40 5 ©h
5.

Table 5 Analytical results

No. Si found, %

14.18
14.16
14.15
14.14
14.19

14.161
14.16
0.13
0.0360
R.S.D. 0.0025

n=10; Standard sample : OPCS (Calcd. Si 14.16%) ;
Digestion acid : 50% HaSOs+50% HNOs: (1 : 1);
Ashing temperature : shown in Fig. 4; Air flow: 0.2
S0:tme) XF p_ ) 4674
Sample(mg)

G Wy

“ MR R

ml/min; Calculation : Si%=

Dk, KLERE X% OPCS tho Si oRE® s
BETS HIC, R LTHEMF OB, KLBRE -’
B, ZKWMBRO Ly 1 BOMERIRRE i & o 2B
BT ol TO#KE RETELELYBGEL, B
NICKEEROIERE X T OPCS tho Si #EHT 5 &
PIETRRIC 75 & 7.

AE, BMEDO OPCSIHho Si OWEERY HIN
ELICDDTHAHN, HRITE T REM: TR 7
EDIeL, SBLEREGEFR WA WEEIEEDE
By A FEAHD Si OB EHCELI0LES
bihs.

ek, Fig. | oRE, BEABKLAEREL LR
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Gravimetric determination of silicon in octa-
phenyl cyclotetrasiloxane by ashing method. Haruo
Honma, Hisako YaNasHIMA, Mutsuko Yosmipa and
Keiko Suzuki (The Institute of Physical and Chemical
Research, 2-1, Hirosawa, Wako-shi, Saitama 351-01)

Several analytical conditions were studied to deter-
mine Si in organic compounds with satisfactory pre-
cision. Octaphenyl cyclotetrasiloxane was selected as a
sample because its carbon and hydrogen contents were
in good agreement with the theoretical values. A
mixture of 509 nitric acid and 509, sulfuric acid was
the most suitable as a digestion medium. The sample
sublimed without decomposition when digestion was
carried out in 50% nitric acid, and the resulting value
was extremely low. Using 509 sulfuric acid, the
formed silicon dioxide had hygroscopic character.
When the flow rate of air was too fast, silicon carbide
was produced partly due to the evaporation of the
digestion medium. Thus 0.2 ml/min was the recom-
mended flow rate for the complete formation of silicon
dioxide. The proposed heating program was as follows:
dissolution, 200 °C; wet ashing, 300~~330 °C; dry
ashing, 600 °C; calcination, 950 °C. The total ana-
lytical time was 40 min. The relative standard de-
viation was 0.0025 for this method.

(Received January 29, 1987)
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