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(54) METHOD FOR TREATING SURFACE OF RELEASING CHAMBER IN CONTACT WITH TEST
OBJECT

(567)  Disclosed is a method for treating the surface of
a releasing chamber in contact with a test object. The
method comprises the following steps: (1) with regard to
components made by processing stainless steel or glass,
if the component is stainless steel, the stainless steel
component is oxidized with an acid and then washed with
an organic solvent and water, or electrolyzed after oxi-
dation and then washed with an organic solvent and wa-
ter; if the component is glass, the glass component is
corroded by HCL or HF, or the surface thereof is rough-
ened by a physical method; and (2) then follows produc-
tion of a deactivated layer by processing the surface of
the component washed in step (1), or first production of
an intermediate layer by processing the surface of the
component washed in step (1), and then production of a
deactivated layer by processing the surface of the inter-
mediate layer. The method reduces the adsorption ca-
pacity of the contact surface, greatly reduces the adsorp-
tion of a test object on the inner wall of the chamber and
on the surface in contact with the test object of each com-
ponent, so that the tested value of the samples taken
from a sampling tube is closer to the actual value of the 2

test object in the chamber, effectively improving the test-

ing precision of the releasing chamber. FIG.1

.
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Description
Technical Field

[0001] The present invention relates to a method for
treating the surface of a test device for test of volatile
organic compounds (VOC), semi-volatile organic com-
pounds (SVOC) and high-boiling-point organic com-
pounds in contact with a test object.

Background Art

[0002] A traditional test device for test of volatile or-
ganic compounds (VOC), semi-volatile organic com-
pounds (SVOC) and high-boiling-point organic com-
pounds, such as areleasing chamber (also called a sam-
pler), is composed of the following components: a cham-
ber; a chamber door, a suction tube, an exhaust tube and
a sampling tube connected with the chamber; a stirring
fan mounted in the chamber; an air duct board (8); and
other components; the inner wall of the chamber and the
surface in contact with the test object of each component
have some chemical bonds adsorbing the test object or
strong surface tension, which results in the adsorption of
the test object on the inner wall of the chamber and on
the surface in contact with the test object of each com-
ponent and hard removal therefrom. For polar com-
pounds, the adsorption capacity is stronger due to the
influence of some chemical bonds on the inner wall of
the chamber and on the surface in contact with the test
object of each component. Therefore, the inner wall of
the chamber and the surface in contact with the test ob-
ject of each component have to be treated, so as to make
the chemical bonds on the inner wall of the test device
such as a hydrogen bond, a silanol group and a Lewis
acid activation point covered, which results in easy ad-
sorption of the test object on the inner wall of the chamber
and on the surface in contact with the test object of each
component; when sampling for analysis of the content of
the test object, a sample obtained from a sampling tube
of the test device is used for the test; since the inner wall
of the chamber and the surface in contact with the test
object of each component adsorb a great amount of the
test object, the tested value of the samples is less than
the actual value of the test object in the chamber, having
a great testing error, not effectively meeting the needs
of a high-precision test.

Disclosure of the Invention

[0003] The purpose of the presentinvention is to over-
come the above defects of the prior art, and provide a
method for treating the surface of a releasing chamber
in contact with a test object, which can greatly reduce
the adsorption of a test object on the inner wall of the
chamber and on the surface in contact with the test object
of each component, thus effectively improving the testing
precision of the releasing chamber.
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[0004] In order to achieve the above purpose, the
present invention provides the following technical solu-
tion: A method is provided for treating the surface of a
releasing chamber in contact with a test object, the re-
leasing chamber comprising the following components:
a chamber; a chamber door, a suction tube, an exhaust
tube and a sampling tube connected with the chamber;
a stirring fan mounted in the chamber; and an air duct
board; the method is used for treating the surface of at
least one component of the chamber, the chamber door,
the suction tube, the exhaust tube, the sampling tube,
the stirring fan and the air duct board in contact with the
test object, comprising the following steps:

(1) with regard to the components made by process-
ing stainless steel or glass, first washing each of the
components to remove contaminants; if the compo-
nentis stainless steel, the stainless steel component
is oxidized with an acid and then washed with an
organic solvent and water, or electrolyzed after oxi-
dation and then washed with an organic solvent and
water; if the component is glass, the glass compo-
nentis corroded by HCL or HF, or the surface thereof
is roughened by a physical method; other methods
can also be used to wash each of the components
to remove contaminants; and

(2) then follows production of a deactivated layer by
processing the surface of the component washed in
step (1), or first production of an intermediate layer
by processing the surface of the component washed
instep (1), and then production of adeactivated layer
by processing the surface of the intermediate layer.

[0005] Ifthe componentis stainless steel, the SiO2 lay-
er of said intermediate layer is obtained by calcining the
component washed in step (1) at a temperature above
500 with the introduction of monosilane, or by calcining
the componentwashedin step (1) atatemperature above
500 after coating, dip-coating or plating it with silicone,
or by calcining the component washed in step (1) at a
temperature above 500 after coating, dip-coating or plat-
ing itwith polysiloxanes and cyclodextrin derivatives, said
polysiloxanes including a polydimethylsiloxane, a phe-
nyl-containing polysiloxane, a cyanogen-containing
polysiloxane, a fluorine-containing polysiloxane, a vinyl-
containing polysiloxane, a hydrocarbyl-ended polysi-
loxane, or a polysiloxane with a space group introduced
between a molecular chain and a functional group; said
intermediate layer or epoxy compound and amine com-
pound containing in a pore-forming agent no carbon atom
or heterocycle derived from aromatic compounds under-
go a polymerization reaction at 60-200 to form a gelati-
nous substance; then coating or dipping the component
washed in step (1), washing away the pore-forming agent
with a solvent, and drying after leaving a skeleton phase
to form a three-dimensional mesh or porous skeleton
phase, said pore-forming agent including methyl cellos-
olve, ethyl cellosolve, methyl glycol acetate, propylene
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glycol monomethyl ether acetate and other esters, and
polyglycol or polypropylene glycol, said epoxy compound
including 2,2,2-tri-(2,3-epoxypropyl)-isocyanurate, said
amine compound including ethanediamine, diethylene
triamine, trithylenetetramine, tetraethylenepentamine,
iminobispropylamine/dihexylenetriamine, 1,3,6-triami-
nomethylhexane, polymethylene diamine, trimethyl hex-
amethylene diamine, polyether diamine, isophorone di-
amine, menthane diamine, N-aminoethylpiperazine, 3,9-
bis(3-aminopropyl)-2,4,8,10-tetraoxaspiro ring, bis(4-
aminocyclohexyl)methane, or aliphatic polyamides
made from polyamines and dimer acid; if the component
is glass, the intermediate layer is produced by depositing
silica, sodium chloride or carbon black onto the surface
of the component.

[0006] Said deactivated layer is obtained by coating,
dip-coating or plating the intermediate layer or the sur-
face of the component with a low-surface-tension organic
compound and then baking it ata high temperature above
300 ; or said deactivated layer is obtained by coating,
dip-coating or plating the surface of the component
washed in step (1) or the intermediate layer with SiO2
sol and then baking it at a high temperature above 300
and finally removing excess materials with a solvent; or
said deactivated layer is obtained by coating, dip-coating
or plating the surface of the component washed in step
(1) or the intermediate layer with polybenzimidazole pyr-
rolidone (PY), polytetrafluoroethylene, polyfluoroalkyls,
orthosilicate or ethyl orthosilicate and then baking it at a
high temperature above 300 .

[0007] The method of the presentinvention for treating
the surface of a releasing chamber in contact with a test
object has the following beneficial effects: The method
is used for production of a deactivated layer by process-
ing the surface of the component washed in step (1), or
first production of an intermediate layer by processing
the surface of the component washed in step (1), and
then production of a deactivated layer by processing the
surface of the intermediate layer. This reduces the sur-
face tension of the inner wall of the chamber and the
surface in contact with the test object of each component,
which can greatly reduce the adsorption of a test object
on the inner wall of the chamber and on the surface in
contact with the test object of each component, so that
the tested value of the samples taken from a sampling
tube is closer to the actual value of the test object in the
chamber, thus effectively improving the testing precision
of the releasing chamber.

[0008] The method of the presentinvention for treating
the surface of a releasing chamber in contact with a test
object will be further described below with reference to
drawings and examples.

Brief Description of Drawings
[0009]

Fig. 1 is a structural schematic drawing of the inter-
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mediate layer and deactivated layer applied to the
releasing chamber as described in the method of the
present invention for treating the surface of the re-
leasing chamber in contact with a test object;

Fig. 2 is an enlarged sectional view along the line A-
Ain Fig. 1;

Fig. 3 is an enlarged sectional view along the line B-
B in Fig. 1;

Fig. 4 is a structural schematic drawing of the coating
layer applied to the releasing chamber as described
in the method of the present invention for treating
the surface of the releasing chamber in contact with
a test object;

Fig. 5is an enlarged sectional view along the line C-
Cin Fig. 4;

Fig. 6 is an enlarged sectional view along the line D-
D in Fig. 4.

Best Mode for Carrying out the Invention

[0010] The most preferred examples of the method of
the present invention for treating the surface of a releas-
ing chamber in contact with a test object are described
as follows, but not thereby limit the scope of protection
of the present invention.

[0011] Example 1: As shown in Figs. 1-3, a method is
provided for treating the surface of a releasing chamber
in contact with a test object, the releasing chamber com-
prising the following components: a chamber 1; a cham-
ber door 2, a suction tube 4, an exhaust tube 5 and a
sampling tube 6 connected with the chamber 1; a stirring
fan 7 mounted in the chamber 1; and an air duct board
8; the method is used for treating the surface of at least
one component of the chamber 1, the chamber door 2,
the suction tube 4, the exhaust tube 5, the sampling tube
6, the stirring fan 7 and the air duct board 8 in contact
with the test object, comprising the following steps:

(1) with regard to the components made by process-
ing stainless steel or glass, first cleaning each of the
components to remove contaminants; if the compo-
nentis stainless steel, the stainless steel component
is oxidized with an acid and then washed with an
organic solvent and water, or electrolyzed after oxi-
dation and then washed with an organic solvent and
water; if the component is glass, the glass compo-
nentis corroded by HCL or HF, or the surface thereof
is roughened by a physical method; other methods
can also be used to wash each of the components
to remove contaminants;

(2) first follows production of an intermediate layer 9
by processing the surface of the component washed
in step (1), and then production of the deactivated
layer 10 by processing the surface of the intermedi-
ate layer 9.

[0012] Said intermediate layer 9 is a SiO2 layer, or in
the form of a three-dimensional mesh or porous skeleton
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phase, having a thickness from submicron to micron.
[0013] Said deactivated layer 10 has a thickness from
submicron to micron and a liquid-crystal membrane
structure.

[0014] Ifthe componentis stainless steel, the SiO2 lay-
er of said intermediate layer 9 is obtained by calcining
the componentwashedin step (1) atatemperature above
500°C with the introduction of monosilane, or by calcining
the componentwashedin step (1) atatemperature above
500°C after coating, dip-coating or plating it with silicone,
or by calcining the component washed in step (1) at a
temperature above 500°C after coating, dip-coating or
plating it with polysiloxanes and cyclodextrin derivatives,
said polysiloxanes including a polydimethylsiloxane, a
phenyl-containing polysiloxane, a cyanogen-containing
polysiloxane, a fluorine-containing polysiloxane, a vinyl-
containing polysiloxane, a hydrocarbyl-ended polysi-
loxane, or a polysiloxane with a space group introduced
between a molecular chain and a functional group; said
intermediate layer 9 or epoxy compound and amine com-
pound containing in a pore-forming agentno carbon atom
or heterocycle derived from aromatic compounds under-
go a polymerization reaction at 60-200°C to form a ge-
latinous substance; then coating or dipping the compo-
nent washed in step (1), washing away the pore-forming
agent with a solvent, and drying after leaving a skeleton
phase to form a three-dimensional mesh or porous skel-
eton phase, said pore-forming agentincluding methyl cel-
losolve, ethyl cellosolve, methyl glycol acetate, propyl-
ene glycol monomethyl ether acetate and other esters,
and polyglycol or polypropylene glycol, said epoxy com-
pound including 2,2,2-tri-(2,3-epoxypropyl)-isocyanu-
rate, said amine compound including ethanediamine, di-
ethylene triamine, ftrithylenetetramine, tetraethyl-
enepentamine, iminobispropylamine/dihexylenetri-
amine, 1,3,6-triaminomethylhexane, polymethylene di-
amine, trimethyl hexamethylene diamine, polyether di-
amine, isophorone diamine, menthane diamine, N-ami-
noethylpiperazine, 3,9-bis(3-aminopropyl)-2,4,8,10-
tetraoxaspiro ring, bis(4-aminocyclohexyl)methane, or
aliphatic polyamides made from polyamines and dimer
acid; if the component is glass, the intermediate layer 9
is produced by depositing silica, sodium chloride or car-
bon black onto the surface of the component.

[0015] Said deactivated layer 10 is obtained by coat-
ing, dip-coating or plating the intermediate layer 9 or the
surface of the component with a low-surface-tension or-
ganic compound and then baking it at a high temperature
above 300°C; or said deactivated layer 10 is obtained by
coating, dip-coating or plating the surface of the compo-
nent washed in step (1) or the intermediate layer 9 with
SiO2 sol and then baking it at a high temperature above
300°C and finally removing excess materials with a sol-
vent; or said deactivated layer 10 is obtained by coating,
dip-coating or plating the surface of the component
washed in step (1) or the intermediate layer 9 with poly-
benzimidazole pyrrolidone (PY), polytetrafluoroethylene,
polyfluoroalkyls, orthosilicate or ethyl orthosilicate and

10

15

20

25

30

35

40

45

50

55

then baking it at a high temperature above 300°C.
[0016] Saidlow-surface-tension organic compound in-
cludes a silane compound, hydrogen-containing silicone
oil or polyglycol. Said silane compound includes chlorot-
rimethylsilane, hexamethyl disilazane, hydrocarbyl-end-
ed polymethylsiloxane, phenyl-dimethyl polysilane, me-
thyl trioxysilane, dimethyl polysiloxane, diphenyl tetram-
ethyl silazane, polysiloxane or fluorine-containing polysi-
loxane.

[0017] Said low-surface-tension organic compound
can also include a fluorinated organic compound.
[0018] Example 2: As shown in Figs. 4-6, a method is
provided for treating the surface of a releasing chamber
in contact with a test object, the releasing chamber com-
prising the following components: a chamber 1; a cham-
ber door 2, a suction tube 4, an exhaust tube 5 and a
sampling tube 6 connected with the chamber 1; a stirring
fan 7 mounted in the chamber 1; and an air duct board
8; the method is used for treating the surface of at least
one component of the chamber 1, the chamber door 2,
the suction tube 4, the exhaust tube 5, the sampling tube
6, the stirring fan 7 and the air duct board 8 in contact
with the test object, comprising the following steps:

(1) with regard to the components made by process-
ing stainless steel or glass, if the component is stain-
less steel, the stainless steel component is oxidized
with an acid and then washed with an organic solvent
and water, or electrolyzed after oxidation and then
washed with an organic solventand water; ifthe com-
ponent is glass, and then washed with an organic
solvent and water; and

(2) then follows direct production of a deactivated
layer 10 by processing the surface of the component
washed in step (1).

[0019] Said deactivated layer 10 has a thickness from
submicron to micron and a liquid-crystal membrane
structure.

[0020] Said deactivated layer 10 is obtained by coat-
ing, dip-coating or plating the intermediate layer 9 or the
surface of the component with a low-surface-tension or-
ganic compound and then baking it at a high temperature
above 300°C; or said deactivated layer 10 is obtained by
coating, dip-coating or plating the surface of the compo-
nent washed in step (1) or the intermediate layer 9 with
SiO2 sol and then baking it at a high temperature above
300°C and finally removing excess materials with a sol-
vent; or said deactivated layer 10 is obtained by coating,
dip-coating or plating the surface of the component
washed in step (1) or the intermediate layer 9 with poly-
benzimidazole pyrrolidone (PY), polytetrafluoroethylene,
polyfluoroalkyls, orthosilicate or ethyl orthosilicate and
then baking it at a high temperature above 300°C.
[0021] Saidlow-surface-tension organic compound in-
cludes a silane compound, hydrogen-containing silicone
oil or polyglycol. Said silane compound includes chlorot-
rimethylsilane, hexamethyl disilazane, hydrocarbyl-end-
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ed polymethylsiloxane, phenyl-dimethyl polysilane, me-
thyl trioxysilane, dimethyl polysiloxane, diphenyl tetram-
ethyl silazane, polysiloxane or fluorine-containing polysi-
loxane.

[0022] Said low-surface-tension organic compound
can also include a fluorinated organic compound.
[0023] The above examples are preferred embodi-
ments of the present invention, but the embodiments of
the presentinvention are free fromrestriction of the above
examples, and any other alteration, modification, substi-
tution, combination and simplification made without de-
parting from the spiritual essence and principle of the
present invention are equivalent replacements and fall
within the scope of protection of the present invention.

Claims

1. A method for treating a surface of a releasing cham-
ber in contact with a test object, the releasing cham-
ber comprising the following components: a cham-
ber (1); a chamber door (2), a suction tube (4), an
exhaust tube (5) and a sampling tube (6) connected
with the chamber (1); a stirring fan (7) mounted in
the chamber (1); and an air duct board (8); the meth-
od is used for treating the surface of at least one
component of the chamber (1), the chamber door
(2), the suction tube (4), the exhaust tube (5), the
sampling tube (6), the stirring fan (7) and the air duct
board (8) in contact with the test object, character-
ized in that the following steps are comprised:

(1) with regard to the components made by
processing stainless steel or glass, first washing
each of the components to remove contami-
nants; and

(2) then follows production of a deactivated layer
(10) by processing the surface of the component
washed in step (1), or first production of an in-
termediate layer (9) by processing the surface
of the component washed in step (1), and then
production of the deactivated layer (10) by
processing the surface of the intermediate layer

).

2. The method for treating the surface of the releasing
chamber in contact with the test object according to
claim 1, characterized in that, with regard to the
components made by processing stainless steel or
glass, if the component is stainless steel, the stain-
less steel component is oxidized with an acid and
then washed with an organic solvent and water, or
electrolyzed after oxidation and then washed with an
organic solvent and water; if the componentis glass,
the glass component is corroded by HCL or HF, or
the surface thereof is roughened by a physical meth-
od.
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The method for treating the surface of the releasing
chamber in contact with the test object according to
claim 1, characterized in that said intermediate lay-
er (9) is a SiO, layer, or in the form of a three-dimen-
sional mesh or porous skeleton phase, having a
thickness from submicron to micron.

The method for treating the surface of the releasing
chamber in contact with the test object according to
claim 1, characterized in that said deactivated layer
(10) has a thickness from submicron to micron and
a liquid-crystal membrane structure.

The method for treating the surface of the releasing
chamber in contact with the test object according to
claim 3, characterized in that if the component is
stainless steel, the SiO2 layer of said intermediate
layer (9) is obtained by calcining the component
washed in step (1) at a temperature above 500 with
the introduction of monosilane, or by calcining the
component washed in step (1) at a temperature
above 500 after coating, dip-coating or plating it with
silicone, or by calcining the component washed in
step (1) at a temperature above 500 after coating,
dip-coating or plating it with polysiloxanes and cy-
clodextrin derivatives, said polysiloxanes including
a polydimethylsiloxane, a phenyl-containing polysi-
loxane, a cyanogen-containing polysiloxane, a fluo-
rine-containing polysiloxane, a vinyl-containing
polysiloxane, a hydrocarbyl-ended polysiloxane, or
a polysiloxane with a space group introduced be-
tween a molecular chain and a functional group; said
intermediate layer (9) or epoxy compound and amine
compound containing in a pore-forming agent no car-
bon atom or heterocycle derived from aromatic com-
pounds undergo a polymerization reaction at 60-200
to form a gelatinous substance; then coating or dip-
ping the component washed in step (1), washing
away the pore-forming agent with a solvent, and dry-
ing after leaving a skeleton phase to form a three-
dimensional mesh or porous skeleton phase, said
pore-forming agentincluding methyl cellosolve, ethyl
cellosolve, methyl glycol acetate, propylene glycol
monomethyl ether acetate and other esters, and pol-
yglycol or polypropylene glycol, said epoxy com-
pound including 2,2,2-tri-(2,3-epoxypropyl)-isocya-
nurate, said amine compound including ethanedi-
amine, diethylene triamine, trithylenetetramine,
tetraethylenepentamine, iminobispropylamine/di-
hexylenetriamine, 1,3,6-triaminomethylhexane,
polymethylene diamine, trimethyl hexamethylene di-
amine, polyether diamine, isophorone diamine,
menthane diamine, N-aminoethylpiperazine, 3,9-
bis(3-aminopropyl)-2,4,8,10-tetraoxaspiro ring,
bis(4-aminocyclohexyl)methane, or aliphatic polya-
mides made from polyamines and dimer acid; if the
component is glass, the intermediate layer (9) is pro-
duced by depositing silica, sodium chloride or carbon
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black onto the surface of the component.

The method for treating the surface of the releasing
chamber in contact with the test object according to
claim 1, characterized in that said deactivated layer
(10) is obtained by coating, dip-coating or plating the
intermediate layer (9) or the surface of the compo-
nent with a low-surface-tension organic compound
and then baking it at a high temperature above 300 ;
or said deactivated layer (10) is obtained by coating,
dip-coating or plating the surface of the component
washed in step (1) or the intermediate layer (9) with
SiO, sol and then baking it at a high temperature
above 300 and finally removing excess materials
with a solvent; or said deactivated layer (10) is ob-
tained by coating, dip-coating or plating the surface
of the component washed in step (1) or the interme-
diate layer (9) with polybenzimidazole pyrrolidone
(PY), polytetrafluoroethylene, polyfluoroalkyls, or-
thosilicate or ethyl orthosilicate and then baking it at
a high temperature above 300 .

The method for treating the surface of the releasing
chamber in contact with the test object according to
claim 6, characterized in that said SiO, sol is com-
posed of methyltriethoxysilane and tetraethoxysi-
lane hydrolyzate.

The method for treating the surface of the releasing
chamber in contact with the test object according to
claim 6, characterized in that said low-surface-ten-
sion organic compound includes a fluorinated organ-
ic compound.

The method for treating the surface of the releasing
chamber in contact with the test object according to
claim 6, characterized in that said low-surface-ten-
sion organic compound includes a silane compound,
hydrogen-containing silicone oil or polyglycol.

The method for treating the surface of the releasing
chamber in contact with the test object according to
claim 9, characterized in that said silane compound
includes chlorotrimethylsilane, hexamethyl disila-
zane, hydrocarbyl-ended polymethylsiloxane, phe-
nyl-dimethyl polysilane, methyl trioxysilane, dime-
thyl polysiloxane, diphenyl tetramethyl silazane,
polysiloxane or fluorine-containing polysiloxane.
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