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UDC 661.24:681.2
JAPANESE INDUSTRIAL STANDARD JIS
Continuous analyzers B 7952-1996

for sulfur dioxide in ambient air

1. Scope This Japanese Industrial Standard specifies continuous analyzers of
conductometric system and ultraviolet fluorescence system, out of the automated
analytical instruments (hereafter referred to as "analyzer") which are used to
measure continuously the concentration of sulfur dioxide in ambient air.

. Remarks 1. As the analysis methods based on other measurement principles
than the above, there are flame photometric system, coulomet-
ric system, and constant potential electrolysis system, which
are mentioned in Informative references 1 to 3.

2. The standards cited in this Standard are listed in Attached
Table 1.

3. The units and numerical values given in { } in this Standard
are based on the traditional units, and are appended for
informative reference.

2. Matters in common The matters in common shall follow the descriptions
in JIS K 0055 and JIS K 0095.

3. Definitions  For the purpose of this Standard, in addition to the definitions
in JIS K 0211, JIS K 0212, JIS K 0213, and JIS Z 8103, the definitions given
below apply.

(1)  equivalent solutions These are the standard solutions prepared, instead
of calibration gas, to obtain the indicated value equivalent to the value
given when the gas was used, and there are the following.

(a) . zero adjustment equivalent solution
(b)  span adjustment equivalent solution
(c) midway point equivalent solution

(2)  zero drift  The variation of indicated value for a certain period of time in
the minimum scale of an analyzer.

(3) spandrift The variation of indicated value for a certain period of time
corresponding to the scale span of an analyzer.

(4)  zero calibration gas = The gas used for calibration of the minimum scale
value of an analyzer.

(6) span calibration gas  The gas used for calibration of the maximum scale
value of an analyzer.

(6) established flow rate The flow rate of sample ambient air, gas for calibra-
tion, and so on which has been specified for an analyzer.

Informative reference: The safety handling procedures for high pressure gases
shall follow the High Pressure Gas Control Law (June 7,
1951, Law No. 204) (Reference: A Guide to the Custody
and Handling of High-Pressure Gases in Automatic
Measurement of Environment Air, The Environment
Agency, The Committee of Safe Measuring Atmosphere,

October 1973) Documents
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4. Classification of analyzers  Analyzers are classified according to their
principle, and their measurable range (hereafter referred to as "range") as shown
in Table 1. The range shall be suitably chosen between upper limit and lower
limit shown in Table 1.

Table 1. Classification and range of analyzers

Type of analyzer Range (%) Remarks
volppm
Conductometric (0 to 0.05) The recorded result forms a saw tooth wave which
system to becomes the maximum at completion of air blow
(0 to 1.00) in each measurement period (one hour), and the

position of this peak gives the one-hour average
of sulfur dioxide concentration in sample ambient
air.

This method is applicable when the influence of
such gases as chlorine, ammonia, carbon dioxide,
hydrogen chloride, which change the conductivity
after being dissolved in liquid absorbent, can be
neglected or can be eliminated.

Ultraviolet fluores- (0 to 0.10) The concentration of sulfur dioxide in sample
cence system to ambient air is instantaneously and continuously
(0 to 1.00) | indicated and recorded.

This method is applicable when the influence of
such a gas as aromatic hydrocarbons, which emits
fluorescence after being excited by ultraviolet
ray, can be neglected or can be eliminated.

Note () This means that an analyzer has a suitably divided range according to
the purpose of measurement in this range.

5. Rated voltage and rated frequency  The rated voltage of an analyzer shall
be single-phase a.c. 100 V, and the rated frequency shall be 50 Hz or 60 Hz
exclusively, or 50/60 Hz commonly.

6. Performance The analyzer shall satisfy the performances shown in Table
2 and Table 3 when the performance test is carried out according to 8.

Table 2. Performance of analyzer of conductometric system

Items Performance Test method
Repeatability + 2 % of the maximum scale value 8.4.1 (1)
Zero drift + 2 % of the maximum scale value 8.4.1 (2)
Span drift + 2 % of the maximum scale value 8.4.1 (3)
Indication error + 4 % of the maximum scale value 8.4.1 (4)
3;22;1:3; (:;r&(;:vn:‘:gi + 7 % of established flow rate 8.4.1 (5)
Stability of quantity | 4 9 ¢, of established quantity 8.4.1 (6)

of liquid absorbent
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Items Performance Test method
Stabilit inst .
voft;glce);]ifstiz:ion + 1 % of the maximum scale value 8.4.1 (7)
p1electr1c withstand-| abnormality shall appear. 8.4.1 (8)
ing voltage
Insulation resistance| 2 MQ or more 8.4.1 (9)

Table 3. Performance of analyzer of ultraviolet fluorescence system

Items Performance Test method
Repeatability * 2 % of the maximum scale value 8.4.2 (1)
Zero drift *+ 2 % of the maximum scale value 8.4.2 (2)
Span drift + 2 % of the maximum scale value 8.4.2 (3)
Indication error + 4 % of the maximum scale value 8.4.2 (4)
Response time 5 min or less 8.4.2 (5)
}:gzgnc‘i);lg;:;ig 5 % or less of the maximum scale value 8.4.2 (6)
Stability agains't + 1 % of the maximum scale value 8.4.2 (7)
voltage fluctuation
Dielectric withstand-| N, abnormality shall appear. 8.4.2 (8)
ing voltage
Insulation resistance| 2 MQ or more 8.4.2 (9)

7.

7.1

Construction

General construction

The construction of analyzer shall comply with the

following requirements:

(1)

(2)

(3)

(4)

(5)

(6)

Its shape shall be correct, and the assembling and finish of each part shall
be superior and robust.

There shall be no risk of danger under normal operation, and it shall work
safely and smoothly.

Each device shall be so constructed that mechanical and electrical troubles
will not easily occur and there is no risks of danger.

It shall be constructed not to get dew condensation which may result in
operational trouble of the analyzer.

The parts which contact with the heating device such as a light source or
heater shall be free from the deformation or functional change due to heat.

It shall be so constructed that easy working without any danger is ensured
at the maintenance or inspection.
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7.2  Analyzer

7.2.1  Conductometric system  The analyzers of conductometric system are
composed of a gas absorbing device, tank for liquid absorbent, pump for sending
liquid absorbent, and amplifying controller, etc. as shown in Fig, 1.

Fig. 1. Example of configuration of analyzer of conductometric system
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(1)  Inlet for sample ambient air ~ This is a portion to connect the introducing
pipe of sample ambient air, and can connect an introducing pipe of 6 mm to
8 mm inside diameter.

(2)  Dust filter  This is a device for eliminating dust contained in sample ambient
air, and the material which absorbs less sulfur dioxide, for instance, tetra-
fluoroethylene resin shall be used.

(3) Flowmeter  Because the fluctuation of sample-air flow rate causes mea-
surement error, the flowmeter is necessary to adjust or confirm the flow
rate. The flowmeter employed here shall be graduated under designed
temperature 20°C and designed pressure 101.325 kPa {760 mmHg} and
have the maximum scale which is 1.2 to 2 times larger than established
flow rate, and its precision shall follow the prescription in 3. of JIS Z 8761.

(4) Gas absorbing device  This device is composed of a measuring electrode,
level sensing electrode, resistor (or circuit) for temperature compensation,
and absorber bottle, and takes 20 ml of liquid absorbent using the level
meter, introduces sample ambient air into the absorber bottle at a rate of 1
I/min, and collects sulfur dioxide in sample ambient air into the liquid
absorbent.

(a) Measuring electrode  The electrode for detecting conductivity of
liquid absorbent.

(b) Level sensing electrode  The detector to take 20 ml of liquid ab-
sorbent.
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