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JAPANESE INDUSTRIAL STANDARD JIS K 0088:1997

Methods for determination of benzene in flue gas

1 Scope This Japanese Industrial Standard specifies the methods for determination of
benzene in flue gas.

. Remarks 1 In this Standard, the flue gas means the gas which is emitted through the
flue, chimney, duct, and others (hereafter referred to as “duct”) at the
chemical reaction process such as burning of fuels and at the working
process in the plants relating to petroleum.

2 The normative references to this Standard are listed in the 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 commonly applicable to method for chemical
analysis, sampling method for flue gas, determination by gas chromatography, determination
by molecular absorptiometry, and determination by gas chromatography mass spectrometry

shall conform respectively to JIS K 0050, JIS K 0095, JIS K 0114, JIS K 0115, and JIS
K 0123.

3 Classification of methods for determination and its outline The classification of
methods for determination and its outline are as shown in Table 1.

Table 1 Classification of methods for determiantion and its outline

Method for Outline of method for determination Applicable
determination Summary Sampling method Determination range condition
volppm
(mg/mu)(")
Gas chromatography (*) [ Introduce sample gas directly | Collecting bag method | Collecting bag
or after concentration by Standard sampling method
absorption at ordinary volume : 1 { 0.06 to 2500
temperature, and inject it into (0.2 to 8 700)
a gas chromatograph Concentration method | Concentration
equipped with a hydrogen Standard sampling method
flame ionization detector, and | volume : 200 ml 0.0015 to 50
record its chromatogram. (0.005 to 175)
Dinitrobenzene Pass sample gas through Absorption bottle 21020 Follow 6.2.1.
absorptiometry (*) ammonium nitrate—suifuric | method (7 10 700)
acid to nitrate benzene, absorption liquid :
neutralize it, and extract with | acidic liquid for
2-butanone. Color with nitration
adding alkali, and measure Volume of liquid : 10
‘ the absorbance at 560 nm. ml
Standard sampling
volume : 10 {

Notes(') “N” affixed to unit is the capital of Normal, and means standard condition
(0°C, 1 atm).

(*) Lower limit of determination range shows the case in which, in case of
collecting bag method, 5 ml of sample gas is injected into a gas

chromatograph, and in case of concentration method, the equivztlfﬁt é(iﬁqq glht S
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of sample gas is injected. The concentration method can accept the
introducing of the equivalent of 1 [ of sample gas. In Remarks, it is prescribed
that the analytical method in gas chromatography mass spectrometry is also
available.

(’) The determination range was given by the sample solution for analysis which
was prepared by diluting absorption liquid (10 ml), in which 10 [ of sample
gas has passed, to make 50 ml.

4 Sampling method of sample gas

4.1 Classification of sampling methods and matters in common The sampling methods
of sample gas is classified into collecting bag method, concentration method, and absorption
method.

Choose the sampling point of sample gas for analysis where typical gas can be taken,
and it is preferable to take the sample gas at least twice at the same site in consecutive times
to subject them to analysis.

4.2 Collecting bag method This method is applied to gas chromatography.
4.2.1 Reagent and preparation of reagent solution
(1) Reagent

Sodium hydroxide Specified in JIS K 8576.

(2) Preparation of reagent solution
Sodium hydroxide solution (40 g/l) For being put in washing bottle, dissolve 4 g of
sodium hydroxide in water to make total 100 ml.

4.2.2 Implements and apparatus

(1) Collecting bag(*) As shown in Fig. 1, a bag made of fluororesin or polyester film,
with 1 {to 5 [ in capacity, equipped with a sleeve made of fluororesin and a stopper with
a silicone rubber packing. Put it in an airtight container for suction, and take sample gas.

Informative reference There is Tedlar bag on the market.

(2) Airtight container for suction It is constructed as shown in Fig. 1, made of
transparent resin. It is large enough to accommodate a collecting bag for sampling and
shall be hermetically closed. It is equipped with a cock (Ps) to which introducing tube
(R)) for gas sampling is connected, and a cock (P,) to which introducing tube (R;) for
gas exhaust from the container.

Documents

Full document details: JIS K 0088-1997


http://www.avadocuments.com/doc/jis-k-0088-1997
http://www.avadocuments.com/doc/jis-k-0088-1997

STD.JIS K ODBB-ENGL 1997 mm 4933606 0544537 1TO WA

3
K 0088 : 1997

: Collecting bag

: Airtight container for suction (made
of transparent synthetic resin)
Introducing tube

: Stopper with silicone-rubber packing
: Sleeve

: Cock for sample-gas introducing
(made of fluororesin)

: Cock for suction of airtight container

Fig. 1 Example for collecting bag and airtight container for suction

(3) Sampling device for sample gas It is constructed as shown in Fig. 2 excepting the
part used for concentration method, and shall keep the following conditions.

(3.1) The material of sampling tube (B) shall be such material as glass tube, quartz glass
tube, tetrafluoroethylene resin tube, which can resist against the corrosive gas in flue
gas.

(3.2) To prevent mixing dust and others in sample gas, pack suitable filtering material at the
end of the sampling tube or other suitable place (*).

(3.3) To prevent condensation of moisture in sample gas, the route from the sampling tube
to the cock (P.) shall be constructed to be heated (*).

The connections used along this route shall be ground connecting pipe, silicone
rubber tube, tetrafluoroethylene resin tube, or the likes.

(3.4) Assemble them lest they should make leakage at every connection of the apparatus.
Notes(*) When benzene concentration is low, a canister (collecting can) may be used
instead of collecting bag.

(*) Such material, which never chemically react with the ingredients in flue gas,
as silica wool or alkaliless glass wool shall be used.

(°) Make piping as shortly as possible, and if there is an apprehension for
condensation of moisture which may affect badly measured value, heat the
line from sampling tube (B) to cock (P;) at about 120 °C .
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N
A : Filtering material O : Manometer
B : Sampling tube P, : Selector cock
C : Heat insulator P, : Selector cock
D : Thermometer P;: Cock for collecting bag
E : Heater P, : Cock for suction of airtight container
F : Collecting bag Ps : Cock for injector cylinder
G : Airtight container for suction Q.: Opening for sampling connection
H : Washing bottle [NaOH(40 g/[) 50 ml] Q;: Opening for suction connection
J : Drying tube R.: Introducing tube for collecting bag
K.: Stopping cock R;: Introducing tube for suction
K.: Cock for flow-rate adjusting S : Stopper with silicone-rubber packing
L : Suction pump U : Concentration tube
M: Wet gas meter V: Injector cylinder
N : Thermometer

Fig. 2 Example of sampling apparatus for sample gas

4.2.3 Sampling procedure Procedures shall be as follows. The symbols used here are the
same to the symbols shown in Fig. 2. The directions given by selector cocks coincide with the
arrangement shown in Fig. 2 (")(*).

(1) Connect the opening (Q,) for suction connection with the introducing tube (R,) of a
collecting bag, open the cock (Ps) and cock (P.) for suction of airtight container, turn the
selector cock (P,) to side of suction pump ((P), run the suction pump (L), and deaerate
inside of the collecting bag. After sufficient deaeration, shut the selector cock (P;) (D),
and stop the suction pump (L). Shut also the cock (Ps).

(2) Connect the introducing tube (R)) for collecting bag with the opening (Q.) for sampling
connection and connect the introducing tube (R;) for suction of airtight container with
the opening (Q;) for suction connection.

(3) Turn the selector cocks (Pi, P,) to bypass side (P, is €), and P, is &), run the suction

pump (L), and displace the inside of piping from the sampling tube (B) to theﬁeg,&t&rmen ts
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