wo 2025/050188 A1 |0 0000 KRN0 0

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

J

=

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date
13 March 2025 (13.03.2025)

(10) International Publication Number

WO 2025/050188 Al

WIPO I PCT

(51) International Patent Classification:
GOIN 1722 (2006.01)

(21) International Application Number:
PCT/BR2024/050275

(22) International Filing Date:
26 June 2024 (26.06.2024)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:
1020230178570 04 September 2023 (04.09.2023) BR

(71) Applicant: VSOL ANALISES AMBIENTAIS LTDA.
[BR/BR]; RUA AGOSTINO TOGNERI, N° 115, CONJ. A,
BAIRRO JURUBATUBA, 04.690-090 SAO PAULO (SP)
(BR).

(72) Inventor: SATO SATO, Rafael Fernando; RUA CROA-

TA, N° 774, AP. 22, VILA TPOJUCA, 05.056-020 SAO
PAULO (SP) (BR).

(74) Agent: ICAMP MARCAS E PATENTES LTDA. et al.;
AV. DR. HEITOR PENTEADO, 1654, 13.075-460 CAM-
PINAS (SP) (BR).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CV, CZ,DE, DJ, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN,HR, HU, ID, IL, IN, IQ, IR, IS, IT, M, JO, JP, KE, KG,
KH, KN, KP, KR, KW, KZ, LA, LC, LK, LR, LS, LU, LY,
MA, MD, MG, MK, MN, MU, MW, MX, MY, MZ, NA,
NG, NI, NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO,
RS, RU,RW, SA, SC, SD, SE, SG, SK, SL, ST, SV, SY, TH,
TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, WS,
ZA,ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, CV,
GH, GM,KE, LR,LS, MW, MZ, NA, RW, SC, SD, SL, ST,
SZ, TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ,
RU, TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ,
DE, DK, EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT,
LU,LV,MC, ME, MK, MT, NL, NO, PL, PT, RO, RS, SE,

(54) Title: TUBE FOR VOLATILE AND SEMI-VOLATILE COMPOUND SAMPLING AND SAMPLING PROCESS

(10) -

Figure 11

(57) Abstract: Sampling system equipped with a tube with a hydrophobic adsorbent element of hybrid category for passive or active
sampling of volatile and semi-volatile compounds for investigations of environmental contamination or for prospecting sources of
natural resources such as oil in its various forms and its sampling process.

[Continued on next page]



WO 2025/050188 A1 |11} 009 000000 O 00 O

SL, SK, SM, TR), OAPI (BF, BJ, CF, CG, CIL, CM, GA, GN,
GQ, GW, KM, ML, MR, NE, SN, TD, TG).

Published:

—  with international search report (Art. 21(3))

— in black and white; the international application as filed
contained color or greyscale and is available for download
Jrom PATENTSCOPE



WO 2025/050188 PCT/BR2024/050275

TUBE FOR VOLATILE AND SEMI-VOLATILE COMPOUND
SAMPLING AND SAMPLING PROCESS

(0017 This mvention 1s located m the field of environmental chemistry,
spectfically mnstruments for sampling and analyzing air m adsorbent materials to
determine the chemical composition of collected samples, specifically a tube
with a hydrophobic adsorbent element in a hybrid active and passive category for
sampling wolatile and semi-volatile compounds i environmental contamination
mvestigations or for prospecting natural resouwrce sources such as oil n its
various forms and sampling processes.

10021 The management of comtaminated areas is a sector that 15 more than 30
vears old and during its evolution several tools were created to assist m the
mvestigations necessary for management. Despite this, there 1s still a great
shortage of economically wviable and techmcally appropriate tools for
environmental contamination assessments in contaminant scan mode. Tools for
environmental mvestigation m scan mode requre versatility of application and
hist of compounds, performance n different environmental conditions, such as
very humid environments or even the presence of water that can affect the
collectionprocess and a reduced cost when compared to other techniques.

(0031 An in-depth analysis of the existing technology by this wnventor reveals
a lack of wolatile and semu-volatile compound samplers for hybrid active or
passive sampling with quantitative analysis and solvent sample extraction, such
as the Waterloo Membrane Sampler (WMS), which 15 a sampling device, a
glassy container countaumng an adsorbent element with a hd and a vapor/gas
permeable membrane, for quantitative assessment of volatile orgamc compounds

by passtve sampling only. The analysis 1s performed by a solvent sample
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preparation or by thermal desorption, processes which are followed by a gas
chromatography analvsis.

(0041  Also, the US EPA T0O-17 methodology discloses an analvtical and
samphing method disclosed by the US EPA for volatile organic compound
analyses for quantitative evaluation by active-only sampling Sampling s
performed in tubes contamning one or more adsorbent elements. The extraction is
performed only by the thermal desorption methodology of the tube and then by
gas chromatography analysis.

(00517  Furthermore, the USEPA TO-3C methodology 15 an analvtical and
sampling method disclosed by the US EPA for analysis of semi-volatile organic
compounds for quantitative evaluation by active-only sampling. Sampling 1s
performed m tubes contaiming adsorbent elements and also with a polyurethane
filter. Preparation i1s done by exiraction using solvents and the Soxhiet process.
The analysis i1s performed by gas chromatography.

(006} Fually, the NIOSH methodology 1s an analytical method for occupational
and sampling assessments described by NIOSH for analyses of a hmited list of
volatile organic compounds. Sampling 15 active and glass tubes contaming
coconut activated carbon are used There 15 a major himitation m this case as
coconut activated carbon s not hydrophobic and can be wmterfered with by
motsture when applied to soil arr sampling, typically with high moisture contents.
(0077 In view of the gaps m the techmique, the proposed mvention is a
sarapling system equipped with a tube (1) with a mudure of passive or active
hybrid category adsorbent materials for sampling volatile and semi-wolatile
compounds for wvestigations of environmental contamination or for prospecting
natural resource sources such as o1l in s various forms and 1ts sampling process.
[008]  The mmvention 1s a tube {1) composed of metallic, glassy or polymeric

material, ngd and mert to the substances or compounds to be sampled and
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analyzed The outer surface of the pipe has engravings of an arrow (3) mdicating
the sampling flow and the pipe seral mumber (4 for traceability.
[009]  The pipe has two polyethylene caps (§) forclosure.
(010} Internally 1t 13 composed of a mixture of hydrophobic activated carbon
spheres (2} of different sizes, from 0.4 to ¢.8mm and surface area from 1000 to
1300m?/g that are fixed with the use of metallic or vitreous fabrics or other mert
materials (0) to the substances or compounds that will be sampled and analyzed
The set also has two stainless steel retamer springs (7 that prevent the movement
of the internal elements inside the tube during active sampling.
(0117 'The invention may be better understood with the aid of the figures.
[012]  Figure 1 shows a front view of the sampler tube (1)
(0131  Figure 2 reveals a side view of the sampler tube (1)} without a cap
[014]  Figure 3 shows the internal composition of the tube (1)
[015]  Figure 4 shows an expanded wview of the tube (1} and internal
composition. For active sampling, i addition to the sampler tube (1), a syringe
{8} coupled to a check valve system (9} 1s used.
[016]  Figure 5 shows the syringe (¥) and the check valve system {9}
[017]  For active sampling, the sampling tube (1), the syringe (8) and the check
valve system (9} are used The system faciitates the sampling process by
avoiding errors during the process, as there 1s no need to discormect the sampler
tube from the system.
t.  Remove the cap of the sampler tube part (1) to where the arrow
(3} pomts;
1. Comnect the sampler tube (1) to the syringe (8} as shown in Figure 6.
1. Remove the cap (5) still remaiming from the sampler tube (1) and
connect to the sampling point;
tv.  Pull and push the syringe plunger according to the required volume

to be sampled The check valve system only allows airflow
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in the flows indicated by figures 7, pulling the plunger, and §,
pushing the plunger;
v.  Bisconnect sampler tube (1});

vi.  Replace the caps (5).
[018] Figure 6 shows the tube (1) connected to the syringe (8) and valve
system {9},
[019]  Figure 7 shows the flow by pulling the syrimge plunger when air from
the sampled pout passes through the sampler.
[020]  Figure 8 shows the flow pushing the syringe plunger when air 18 relieved
by the side check valve.
(0211 For passive sampling only a specific sampling cap (10} 13 used It 15 a
cap that has a silicone tube section
{11yand a nigd metallic or polymeric support {12) and a hydrophobic and
olephobic membrane (13), composed of polytetrafluoroethylens (PTFE} or
acrviic compolymers, which allows the free passage of the compounds and/or
substances of interest and which prevents the formation of barriers by the
presence of water n its Liqud state m the catchment region of the compounds
and/or substances of mterest. In addition, membranes drastically reduce the
passage of water i vapor form, which can cause analytical problems such as low
senstivity.
0221 Figure 9 dlustrates the samphling cap set (10) used for the passive
sarapling process.
0231  For passive sampling, the sampler tube (1) and the sampling cap (10} are
used.

A Remove the cap from the counter sampler tube part (1} to where the

flow arrow (3) points;

B. Connect the sampler tube (1} to the sampling cap set (10}
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. Position the sampler at the location to be sampled For example:

Positioned within a bullding for mdoor air assessment or ground burial for

sotl air assessment.

3. After the sampling period, normally 7-14 days, remove sampler

E. Replace cap (8}
[024] Figare 10 shows the miernal composition of the pipe assembled for passive
sampling.
0251 Figwre 11 demonstrates a front view of the sampler tube mounted for
passive sampling,
10261 In summary, the new system combined with the process 1s the only sampler
designed for active or passive sampling For this type of sampler 1t 15 possible to
analyze volatile compounds both by solvent extraction Furthermore, the
extraction can be performed using different solvents and, therefore, allows the
mclusion of analysis of semi-volatile compounds as well as multiple analyses
meluding ddutions that are not suitable for the thermal desorption method and the
adsorbent clements composed of a mixture of hydrophobic activated carbon
spheres (2} of different sizes, from 0.4 to ¢.8mm and surface area from 1000 to
1300m%/g and selected for the sampling of various organic compounds. The
hydrophobicity of the adsorbent elements whibits the terference of moisture by
saturation and therefore does not generate false negatives.
(0277 This mvention 1s not himuted to the representations commented or
illustrated heremn, and should be understood n its broad scope. Many
modifications and other representations of the imvention will come to the mind of
one skilled in the art to winch thas mvention belongs, having the benefit of the
teaching presented n the previous descriptions and attached drawings.
Furthermore, 1t 15 to be understood that the mvention is not lumited to the specific
form disclosed, and that modifications and other forms are understood to be

wicluded within the scope of the appended claims.
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Although specific terms are employed heremn, they are used only in a generic and

descriptive mamner and not for the purpose of lunitation
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CLAIMS

i SAMPLING TUBE characterized by its components: tube (1) of
metallic, glassy or polymeric material, rigid and mert, in which 1ts external
surface has engravings of an arrow {3) and tube serial number (4); two caps,
preferably i polyethylene (5), with a hydrophobic and olephobic membrane
{13), composed of polvtetrafluoroethylene (PTFE) or acryhic compolymers;
mternally 1t 15 composed of a mixture of hydrophobic activated carbon spheres
{2} of different sizes, from 04 to 08 mm and surface area from 1000 to
1300m?/g, fixed in metallic and vitreous fabrics (6); two retaner springs (7).

2. PROCESS characterized by 1its steps:

i.  Remove the cap of the sarupler tube part (1) to where the arrow
{3} points;

1. Comnect the sampler tube (1) tothe syringe (8);

1. Remove the cap (5) still remaining from the sampler tube (1} and
connect to the sampling point;

wv.  Pull and push the syrmmge plunger according to the volume to be
sampled;

v.  Dascormect the sampler tube (1);

vi.  Replace the caps (5).

o2

PROCESS characterized by 1fs steps:
A Remove the cap from the counter sampler tube part {1} to where the
flow arrow (3} points;
B. Connect the sampler tube (1) to the sampling cap set {10).
C. Positionthe sampler at the location to be sampled
D After the sampling perod, remove the sampler;

E. Replace cap (5)
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