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Teflon HPLC filter unit. Dilute the filtrate to 100
ml and measure the spectral intensity at analytical
line of Si I of 251.6 nm. Standard solution for calibra-
tion contained the same concentrations of hydrochloric
acid (20 ml/100ml) and barium (2.9 mg/ml) as those
in the sample solution. The spectral interference by
titanium line was removed by using a correction for-
mula. The analytical procedure for insoluble part is:
dissolve the insoluble silicon on the filter with 20 ml
hydrofluoric acid (149), and mask the residual fluoride
jon with 3 g of boric acid. Dilute the solution with
water to 100 ml and measure the spectral intensity
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at 251.6 nm. Standard solutions for calibration con-
tained hydrofluoric acid (2 ml/100 ml) and boric acid
(3 g/100 ml). Total silicon in a sample is the sum of
soluble silicon and insoluble silicon. The relative
standard deviation was about 1.6 9, for 0.23 wt 9, Si.
(Received November 29, 1984)
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. Total signal of N, G, or H (uV)
" Theoretical weight of N, G, or H (pg)
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Table 1 Operating conditions
He input pressure 18~20 psig
Filling time 70~80s

75°C (%0.1°C)
950 °C (£10°C)
650 °C (£5°C)

Oven temperature
Combustion temperature :
Reduction temperature :
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Table 2 Effect of sampling error on sensitivity

factors
Sensitivity factor/pV pg-1
Acetanilide/pg - -

Ky AKx Ko AKX  Kgn AKg
1516 7.780% 21.63% 71.74%
1515 7.775 —-0.005 21.62 —~0.01 71.69 —0.05
1514 7.769 —0.011 21.60 —0.03 71.64 —0.10
1513 7.764 —0.016 21.59 —0.04 71.59 —0.15
1512 7.759 —0.021 21.57 —0.06 71.54 —0.20
1511 7.754 —0.026 21.56 —0.07 71.50 -0.24

t Standard value

Kn=7.78, Kc=21.63 0" Ky=T71.74 % JHEM L L,
AREHEIC I~Spug 0DADEER G2 THE LA Kn, K
S Ky ofis Table 2 1R L7,

Table 2 R+ X 5i1c, 2@E=10.36 9%, jRFE=71.09
% BROKF=6.7T12% %FL 7w+ 7 =Y Fi HlER
Bré LT RREYR JIET S 81, BRI lpg of
DBRENDD E, HLEORKEL Kn=-0.005, K=
—0.01, Ky=-0.05. —5pug Cix Ky=-0.026, Ko=
—0.07, Ky=-0.24 wich, RFEZERMED IEM
% £0.3 % LNZRFET % 1o BB RE O FBhE
+0.062 X »H kX< 5.
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BOFHRE D BREX £lpg LT THAL056, 3o
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Mgy, FEED I BED REE ~DOBE 12/
.
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°C) I L CIREXHIE LicHERETH S (B 24°C
+2.5°Q).
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Table 3 Temperature of oven

Temperature of oven/°C

No.
A B
1 75.6 75.3
2 75.2 75.2
3 75.4 75.4
4 75.3 75.2
5 75.4 75.3
6 75.5 75.2
7 75.6 75.4
8 75.2 75.2
9 75.4 75.3
10 75.2 75.2
x 75.38 75.28
R 0.4 0.2
s 0.155 0.082
R.S.D. 0.002 0.001

Position of the printed-circuit board for controlling the oven
temperature : A, in usual place; B, in a thermostatic oven (23
°C) separated from the main apparatus

Table 4 Effect of stability of oven temperature
on sensitivity factors

Sensitivity factor/pV pg-!

No. A B
- —_—
Kx K¢ Ky Ky K¢ Kg
1 7.46 20.33 66.36 6.92 19.29 62.34
2 7.42 20.34 66.78 6.97 19.28 62.29
3 7.20 20.25 66. 6.92 19.30 62.29
4 7.17 20.21 66.57 6.89 19.30 62.27
5 7.14 20.21 66.53 6.90 19.27 62.32
6 7.27 20.23 66.23 6.90 19.27 62.31
7 7.27 20.22 66.55 6.91 19.27 62.26
8 7.31 20.21 66.29 6.94 19.28 62.11
9 7.35 20.17 66.35 6.99 19.29 62.21
10 7.44 20.23 66.27 6.95 19.28 62.14
x 7.303 20.240 66.439 6.929 19.283 62.254
* 7.29 20.225 66.41 6.92 19.28 62.28
R 0.32 0.17 0.55 0.10 0.03 0.23
s 0.11370 0.0542 0.1710 0.0328 0.0116 0.0771
R.S.D. 0.01560 0.0027 0.0026 0.0047 0.0006 0.0012

Position of the printed-circuit board for controlling the oven
temperature : A, in usual place; B, in a thermostatic oven (23
°C) separated from the main apparatus; Sample : Acetanilide
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Table 5 Effect of condition of pressure switch
on blank values and sensitivity factors

Sensitivity factor/

Blank value/pV WV pg-1

Condition of No
pressure switch :

By By Ba Ky K¢ Km

Normal 1 160 2 44 6.57 18.66 60.61
2 161 2 41 6.64 18.63 60.77

3 159 4 44 6.66 18.63 60.62

4 157 3 40 6.68 18.63 60.65

5 158 3 41 6.67 18.62 60.62
z 159 2.8 42 6.644 18.634 60.654

After deteri- 1 192 10 43 7.38 20.44 64.43
oration 2 198 8 46 7.34 20.40 64.76

3 192 8 46 7.39 20.44 65.18

4 191 8 51 7.38 20.46 65.49

5 190 9 57 7.39 20.49 65.60
x 192.6 8.6 48.6 7.376 20.446 65.092

Normal 1 161 4 42 6.64 18.44 60.12
(After renewal) 2 158 3 40 6.67 18.41 60.02
3 166 2 38 6.63 18.45 59.99

4 156 2 40 6.66 18.42 60.01

5 156 3 41 6.68 18.44 59.97

159.4 2.8 40.2 6.656 18.432 60.02

Al

Sample : Acetanilide

BAHRLbDTHS.

M HRBREE, ThEROKHET CHPEIRREIRE
L7, HikE R EENE L5 Bl XEREY R
L, FEMDRRCELDENAAL » FDFEETH LR
EREMER, 717 =1 N 1500 pg % B\ CERE 7
EHEIEL, HFIO 2EOEHHIER L R R L.

Table 5 \ZRT X5, FEHAA L F0HLTH L,
MNORBREROCREMESAERE L D KE /), REHE
wIRT I ENRED Hhc.

3.4 BRHIFDHIEEBEOETE
ZOGPETE, —0 3 OMERS FHOBREE
BHEEFHGCLR TR D, Thboh i XHREDR
R RTHS L 4L Th by, Table 6 wER
BROKFBOREBOG L oMt ELxR LI

Table 6 1%, [A—o4#at & AW TS D £
®ic, TREARORS 5 @O EEFRR 1500 g
HEORD, W0 REEA #EE S [T O/E L s
X OPHEER L. X, HatEi, 5 EEOBEER
DOHEWE 25 EASEH L. s, HIEEBEOERREDY
KFEORBREMEIOWTIL, HATAFHE 21T 787 - 7.
3edel EBIEHDEE Table 6 ZRr3 X 51, #&HE
BEFIITREERO R 2 EERPOREMEZ, &
TEOERMALAAREE +£0.3 % LPMCHFE T5C04
FREEAE bhich, S, TREERCHAL
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Table 6 Effect of deterioration of detector on sensitivity factors
Sensitivity factor/pV pg-!
Sample A : Normal B : After deterioration
Ky K¢ Kn Kx . Ka

Cholesterol { ggﬁ : 83.87 — 20.276 61.210 — 20.412 62.928

Stearic acid { G 1899 - 20.276 61.228 — 20.408 63.012
C% :71.05

Acetanilide He : 6.71 7.528 20.274 61.210 7.532 20.370 60.714
N% : 10.36
C% :52.17

p-Nitroaniline Heo% : 4.38 7.564 20.270 61.148 11.260 20.360 60.158
Neb : 20.28
C% :49.48

Caffeine He% : 5.19 7.514 20.266 61.134 10.178 20.376 60.132
N% : 28.85

x 7.530 20.272 61.182 —_ 20.385 —

Statistics R 0.17 0.04 0.42 — 0.08 —

(n=25) s 0.040 0.0083 0.1048 — 0.0233 —

R.S.D. 0.0053 0.0004 0.0017 — 0.0011 —

TEREROKKROREMEEL 5 EALGRED b,
3402 FERRUV ARORESL ERE - OBRHSE
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A7 24 VRO VAT v —AOZTEREYTE L THR

Lz, ZOBHEBROBE, H7 4 v0 BREFRIT
+10%, avATFe—1o KFEEFERIE +0.5% oF

REDREF iR 2R L.

3e4e3 RHBOKSEETN HLBSEIWR I
BRHEHSEEIEE S DB L, 72 BRI ENS BEX 1L T
FRRDARBRZAT > fond, VEREIXEE Licas - 7. B
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S¥ist Model 240 D% 4+ Y Y —H A (~) 2 A) D
Wt Fig. 1 @R L.

Fig. 1 o oREANL, BVWH L FE 12 30 FHR
DU ERL T VB0, EEHFOF + V¥ —FADOHE
X, BRERKREDCKET% 18psig Wl LIHE, ~17
A, D,E Bz A7 F 2 U1 & £# 400 ml/min,
A7 C F, E %X 17 D 2L & X 1000
ml/min, -3 7 C, G ¢34 1500 ml/min ‘C% - 7243,
~Y Y ARERUGHE O INBERE 2V HEE L GRRUEIIS K

f 400 ml/min

Sample
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Fig. 1
A, B, C, D, E, F, G: Solenoid valve;

Flow diagram of carbon, hydrogen, and nitrogen analyzer

Rv : Regulator valve, Pg: Pressure gauge, Pa: Purification assembly,

Sc : Scrubber, Ps: Pressure switch, Tr: Trap, De : Detector
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Table 7 Effect of flow rate of helium on sensitivity factors

Programmer position

Flow rate/ml min~?

(Valve A, G, D, E, F, G)

by deterioration
of filling in
helium puri-
Slow

Normal fication assembly,
A, D, E open (C F closed) 400 295
C, F, E open (D closed) 1150 860
G open 1500 1120
Sensitivity factor/uV pg-!
Sample
Ky K¢ Kg Ky Ko Ky
Anthracene { gﬁ 9435 — 19.562 61.106 - 18.906 61.754
Sucrose { gé’g 24211 — 19.544 60.932 - 18.654 61.532
Co% : 71.09
Acetanilide { He% : 6.71 7.450 19.551 61.610 7.206 18.786 61.124
N% : 10.36
. C% : 65.44
Ethyl p-amino- He% : 6.71 7.412 19.542 61.086 7.198 18.740 61.750
benzoate N : 8.84

Xfehl, BEKRD~Y v LAHEIN DL ETTS
Bari@Zobhis.

~U v ARBEOIEHERROME 25 % K TR, JTHk
DEFENR 7L 5 4 EEO BEERRHY 1500 pg & H I
b, BHEER ) REYEKETEMEL, BE0 2EZH]
B LU CRBER RO THE Lok % Table 7 iiRL
e,
ERRC R L TR 25 % S TR, HEREIC
EMEL b B&nED bhi. X, REOREMC
Wi, RESERCHAL TEL RAEHANRD b
#-. 7c3s, Table 7 OREMER D Filling time 1 75
Wi L.

4+ i

BEEOKENME T T2RRAEAH DL, T T
B — BN EBER MY R L.

R M0 Mg L EFE X O REE~ OB, BX
RMELFIh OB L ERUERITCKFTHE
AN HD, AL b O HERIEXE & EEIOR
F, i o BEBEEBRO HEEHNRL: o ThR
i, REOREMETS AKc=0.01 JATH .

ERENCIBREE, EHAAM 5, REBRO A
HEEREOEERVA I TR D, REREDOEE)
fE% £0.1°C DITFTfixisv&, REMHED EB)EZ
+0.062 IR FT 5 LXBHETH 5.

ENAA » FROBHBOLLE, REOREMELT
THE» CERTETH 52, BHRCIBHEHTEZ VD
TEHTHLERDS.

BEEX VY —FAOWEIX, ~V v AENTHES

h32, HBEBOBEIEROE L CTHEDMEICEL
nE i, REOREMEARTRERALS.

Fig. l oA 7 53—l T, ~Y v s RESKY
8 % ET L&, MECELVEERIRV, 105
L BT B ENEECLD.
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1) “Perkin Elmer Model 240 C Elemental Analyzer”,
Instruction Manual, p. 3~11 (198l), (Perkin-
Elmer Co.).

2) HMEK, BEAT, WAET, SHEF &
BT 4k, 33, T26 (1984).

3) HMBEH, BEATF, HAET, HTHET @ o
{t,, 33, T133 (1984).
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Counterplans for abnormal sensitivity factors
in differential thermal conductivity method for
carbon, hydrogen, and nitrogen determination.
Haruo Honma, Hisako YanasuiMa, Keiko YaMaDa,
Mitsuko Goro, Chiecko Kariva, Keiko Suzuki, and
Mutsuko Yosumpa (The Institute of Physical and
Chemical Research, 2-1, Hirosawa, Wako-shi, Saitama,
351-01)

In order to obtain a result within +0.39 of
the theoretical value, the sensitivity factors should
be in the range of +0.20, +0.062, and +2.70pV/
pg for nitrogen, carbon, and hydrogen, respectively.
As the main sources of abnormal sensitivity factors,
sampling error, variation of oven temperature, deter-
joration of pressure switch or detector, and decrease
of flow rate were discussed. When acetanilide was
weighed as a standard sample in —5 pg of sampling
error, the variation of carbon sensitivity factor was
—0.07 pV/pg, which was higher than the allowable
deviation. Consequently, it was necessary to use an
accurate microbalance or an electronic balance which
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was connected to a precise voltage stabilizer. The
variation of oven temperature more than +0.2 °C caus-
ed poor reproducibility of the sensitivity factors. To
reduce the variation to less than +0.1 °C, the printed-
circuit board for controlling the oven temperature
should be separated from the main apparatus and
set in an another thermostatic oven (23 °C). As the
pressure switch deteriorated, the sensitivity factors
were higher than those of a normal pressure switch.
The deterioration of detector also affected
sensitivity factors. In these cases, to renew the
pressure switch or the detector was recommended.
When the packing of purification tubes for helium

KAGAKU Vol. 34 (1985)

and oxygen consumed, the resistance in the system
increased, then the flow rate decreased. At a flow
rate of 259, lower than normal, sensitivity factors
became abnormal.

(Received November 7, 1984)

Keyword phrases

abnormal sensitivity factor; carbon, hydrogen, and
nitrogen determination by differential thermal con-
ductivity method.
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BWMAE X Throftt BREXL 4T

h, BERECHBESVEITZ T ERERD FIRERS
HBEE 7 m=< 2777 45— (LUF HPLC LBEEE) W
BLl, M HPLC & X% MEmmEmma o BE o &
FECERE L. oL, i HPLC it ©— 7 235
1V v 7T OIS ARELRILEME B - 1.
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