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Progress and Technical Trend of Process Analyzer
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Table 1. Progress of process analyzer.

1960

1970

1980 1990

4

' Chromatography

° Practical' application
of industrial gas
chromatography

' ]

o Gas chromatography

\ with microcomputer

; (with automatic calibration)
L}

o High speed gas ' o Si wafer type gas

, chromatography chromatography

'

o Electrostatic
microphone type
sensor !

Optical analyzer

: '
cl Multicomponent type o Application of
, semiconductor ! Diode Laser

1+ Sensor '
)

Electrochemical '
analyzer

]
o Process titrator o Semiconductor
t(with + with * pH meter
'ultrasonic »microcomputer :

ycleaning) : ,

'
o pH electrode

: o pH composite o pH meter
' electrode (with automatic
' ' calibration)

'
'
'
'
[
'
'
'

o Magnetic type
O, analyzer

o Zirconia type

N Magneto-pressure type

| ! !

o Practical application o Zirconia with micro-

¢ of online control computer

' N Magneto-pressure type
(with automatic
calibration)

o Heat conduction

Others type analyzer

'
1
,
U D
'

N ]
o Development and progress
, of various sampling equipment
' '

]
o Mass spectrometry
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Fig. 1. PGC analysis sample.
(blast furnace gas)

Thermal conductivity
detector

Column 1 Column 2

Separation

of CO;, from

other com- 1

ponents Separation of
H, /N, /CO

Fig. 2. PGC column system. (blast furnace gas)
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Filter wheel

Reference gas celi
Measurement gas cell

Light source

Sample cell

Sensor

Signal

<
Photocoupler
Reference gas cell

Measurement gas cell

Table 2. Major analysis parameters of
PGC. (blast furnace gas)

Analysis cycle 60 sec
Carrier gas He
Sensor Thermal conductivity sensor

Components measured| Hj, N5, CO, CO,

ok PGC i v T 503RARD—2THS.
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For CO, measurement

} For CO measurement
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‘prea[nplnfle_r_]

Fig. 3. Construction of 2-component type
analyzer. (infrared analyzer)

Output

Reference Time

signal,

Measurement
signal

Reference
signal

Measurement
Signal

S
1st component (CO} 2nd component {CQ, )

Fig. 4. Output signal produced by single ratation
of filter wheel. (2-component analysis infrared
analyzer)

o8l « v X, IREEES TV LR R
LEREFH e VvHEI AV FRAT 4 AR EHZEDE
LoricXb, VEOx /3 TERSDN AREY R
T TcEsD.

BAMAEEIR3 O L) THLABBECHETS
L 1600 RPM CHEExT5 7 4 L& KA — I, FHERF
EAREL DTG ARFHALEEST AL L,
BERE T D DRI LRIEME e No 7 A 2 H
ALLHBIEN A2 rdiRaic LT i b, 4D
H AL, HENSEY A2ADORIFERFRO KL HET
AU NRAT 4 VE BT R TV S.

ZDBE v VHITIIER A v LB ER L f RO A
AB LT B, vvHie-1 7 ABREZMRL TRFE
AB LEFMBROBRCIGURBEGS Y] T 2 &
NTED.

EHIEA DX HKEST LUESTOLETEEL
TRHE, REOFEZ2EH, v e rOBPHE
DHENIRERC LB VY OZRHBOELIEHTES.

COXKAERC I, KB FY 7 rodirl, G
BB, SRS RIRNE T AW AR & a7,

X BICEVIEE, a2 71 b ROFRIELEKL
V—¥RRc AV, N, BRRE. SO @REo v A
BREEBOFRE HEIRD. ThilBIFEREZE L
5 E b RIRERYERICELD Z ENTESY

— 303 —



1288 ® oL @

# 70 4 (1984) %95

D TR RO BRI D HEEO 2%, £ A b LRED
HERZTIVETND, St 5.

2:2:2 FAERHTEEOIGH

CZTR=xAF-BHHAO—ERE L T#M&Ht T
FERIR TG BEE 7 ARG -, SER L2 BRE
U7 BB 7 A G 3513 5 0 B lis oW TR 5

(1) #4575 A EUERE

BE o A BRI J 1 % FEAR 72, CO 7 & oAk
PEH AR TEDRTEL BT 5 L3, O, 2YRRR
FHELL BB A L 780 B R A TRA i o
ETHD.

ZOBEMD ISR OEFE LS 2 N o O, CO
B % BT HE LTV 519,

COBAKRENME LK L0122 vy DIREDORBET
HHIEER 1s b Z Lim X A EIL Y A BN E
WTEu.

(2) FEZEHB» AF

HZEBR A AR R0 2 AN HIH L, B#Mbo R
FRATOBRFETHS.

H2EB 7 A0 b S h o 8k ATE L, HHistC
CO, CO,, O, It wRETHZ LTI D, BWRMOBIK
BHRABEL, AMEEO S CMELRET2 - 20T
5.
FRCHE AW B U OB RERR O A X Wit ofE
S, BRBEE A5 ATHEIREHINS.

2.3 BILEXAW
BERCERS WX KRBT HES T E LT, 20

EELHL, FHRECLISTHLTSHR S h T &
to. FOKRFHIEE vy & LC pH B, ORP Eif,
A4 VER, BREEE, HAELRSPHGT, HEX
TR EC LI ARIEEZFHLTHEI RT3,

TR v v A B E f LA T
HIERC I BHBEAROBENNATRER S rR - &
4+ V=B THEST 5.

2:3-1 Fmwezr-x4brL—205E

FurA x4 bLr—-2i%, HL08E, AEr Lo
BB ITRIGHAFIA IR TVS. ZORDRIGDYES
BILEESC, EMR, BEEYHEOTE, Hhicis ¥
VT Mo EEMEFEEEANETH D, BkELH
MICHMN AR L, BAESBLETH ORI

HOTH v I 1 voWatE LAl EETHD
Tods, BT AT MY - d -t 2 —v 5 vOERCE
DOTEHINL X2k, ThbbhbMBEHEEEEY
WMDETHA—FY = 7TOEEEDORLE, v( 70T
v, $OERHER LOT, FROBEEAIIULHHE
HRBELTINTAHNEZIh, A v 54 vHIBORRER
OHEtOMEA D BRI L.

2:3.2 Fepwrzr At r—20nH

PEREIC BT ABMBERTII AT v v A, @YD
DX, EIERMEIENDD.

JEEESRR OB, BREE I e Emciz FeO,
Fe Oy Fe,O, 70 V2B LEIEE LT AR LTE D, w
TRCELICER S TREIRS.

COREFOBILSRBREY BECE L DD, BEEY

Table 3. Comparison of acid concentration measuring systems.

Measuring

method

Comparison item method

Automatic titration

Conductivity +
specific gravity method

Colorimetry +
specific gravity method

Specific Tempera-| | |Specificf, |Conduc-
@ ravity ture Tavit tivity
Principles of 1 o /
easur t Charac- arac-
measutemen Auto-~~1HCL teristio QL ] oristio [—LHCL |
titra- curve curve \l FeCl,
tion FeCl
Color- Temperature
imetry

Method of measurement

Direct measurement

Indirect measurement Indirect measurement

Maintenance titration solution

Sampling equipment Required Required Not required
Influence of coexisting
components Small Some Some
: Intermittent :
Me.
asuring cycle (15 to 20 min.) Continuous
Replenishment of Review of Review of

characteristic curves characteristic curves
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Selection of most suitable mesh
of sample liquid

Prevention of filter clogging by valve

differential specific gravity
method

By—pass control
function by needle

Dual filter

Prevention of clogging of filter by
differential specific gravity method

——

I l ==
/
Pickling tank / {

Optimum piping for
drain effect

Use of constant
displacement pump

! Process
titrator

Reverse wash water

Automatic discharge drain

(Intermittent discharge) Automatic
Analysis drain discharge
Titrator 1
ump 4 r--—
Drain valve N - -
—Repeat n—ti eJ

Fig. 5. Features of sampling equipment. (Process titrator)

1104

90

70

: 0.93666
n:201

Automatic analysis value W/V (%)

1 1

5.0 70 9.0
Manual analysis value (W/V25)

1
110

Fig. 6. Correlation between automatic analysis
by process titrator and manual analysis.
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Lead wire
Thermistor
Gold electrode
7 va >
i/ N 77
! |
: 1 Electro
| : o conductive
| | adhesive
= | | N
/ ' ! \
ng 4 ‘ E/ Lead wire
Substrate {Si)  Pb-Se film

Anti-reflection film

Fig. 7. Pb-S¢ infrared sensor.

Sample gas

injection valve Carrier

gas injection

Vaive seat r
/
’ (————“——)

Gas outlet

Sample
gas outlet

Sample gas
inlet
Sensor
Gas mounting
sensor hole

.Iﬁéj

separation tube

Fig. 8. Semiconductor gas chromatography.

Nitrogen
Pentane
Hexane
S —
F T Ll T T Bl
0 1 2 3 4 5 SEC

Fig. 9. Chromatogram of semiconductor
gaschromatography.
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Fig. 10. SnO,+Pd (0.5 wt2;) sensor detection
characteristics. (surface control type gas sensor)

pH ISFET
Nylon tube
Hydrogel J
-/ ; ‘
Silicone Epoxy Lead wire
compound
Fig. 11. Micro ISFET pH sensor.
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