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FOREWORD

At the request of ERTLABS.AS.

following our proposition no  WFX050910 Pia/PMia

and your order form no 8954

the tests described in the present report,

were performed at : R&D Laboratory of ERLAR 5.A.S,
Pare d’ Affaires des Portes
Voie du Futur
27104 VAL O REUIYL cedex - France

Tests performed following the procedures provided by the customer, entitled
“Efficiency test with acids on a Recircuiatory filtration fume cupboard” and “Chloride
Analysis using Jon Chromatography”, tiese procedures being in accordance with tie

NT X 15211 (May 2009) standard.

The intervention was performed from September 13" to 22™ 2010 by -

Mr. Pascal MANDIN
Chemical Development Engineer
INTERTEK TESTING SERVICES

Ecoparc 2
27400 HEUDEBOUVILLE - FRANCE

The results described in the preseni report concern only the
eguinments subjected fo fests,

Forbidden reproduction of the present test report
without the authorization of INTERTEXK TESTING SERVICES,

This report comprises 278 pages (with annexes).
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The matter of the present study is to guarantee the compliance of a prototype of
laboratory fume hood equipped with the filtering system « GF4 - BE » in accordance with some
of the requirements of the NF X 15-211 (May 2009) standard specifying the classification and
the characteristics of the enclosures for toxics with recirculating air filtration.

The test conditions and requirements imposed by NF X 15-211 were respected during
the tests. The minor deviations noticed have never been likely to call the test results

advantageously into question.

In the conditisns imposed by the standard, it was noticed that one independent
filtering module subjected o tests was able to filter 2308 grammes of 37% hydrochloric
acid before reaching a reject concentration, downstream from the filtering system, of 1%
of the retained OCcecupational Exposure Limit for this chemical agent (highest
concentration imposed by the standard).

Moreover it was noticed that the safety operatiag time exceeds 1/12™ of the normal
operating time, as asked by the standard.

Considering these results and the conditions that led to them, the protoiype of
laboratory fume kood equipped with the filizring system « i34 — BX » is fully compliaat
with the requirements of filiration efficiency of acid vapors (§5.4) of NF X 15-211.

However these conclusions do not prejudge the test results that the prototype may obtain
in accordance with other requitements of NF X 15-211, particularly the filtration test for
volatile organic compounds and the confinement test.
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1. PERFORMED TESTS AMD OPERATING
COMDITIONS

The matter of the present study is to guarantee the compliance of a prototype of
laboratory fume hood equipped with the filtering system « GF4 — BE » in accordance with some
of the requirements of the NF X 15-211 (May 2009) standard (« the standard ») specifying the
classification and the characteristics of the enclosures for toxics with recirculating air filtration.

According to the criteria given in §4 of this standard, the tested fume hood is an enclosure
with safety reserve (class 1) with type V filters (vapors filtration).

The present report refers to the test results for the §5.4 requirement of the standard
(« Filtration »), without prejudging the test results that the prototype may obtain in accordance
with other requirements of the standard.

The matter of the §5.4 requirement is to assess the filtration performance of the fume hood
under precise operating conditions. Indeed the filtering system of a class 1 enclosure with
recirculating air filtration shall prevent the rejected air, downstream from the filtering system,
from exceeding a concentration of chemical agent of :

_ 1 % of the occupational exposure litit (OEL) during the normal operating time
- 50 % of the occupational exposure limit (OEL) during the safety operating time

The OEL adopted by the standard (§6.1.1) for these three chemical agents are :
isopropanol : 400 ppm
- cyclohexane : 200 ppm.
- hydrochloric acid : 5 ppm

forbidden capying of the prasent test report without authosfzatlon from INTERTEK YESTING SERVICES
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Moreover the safety operating time shail exceed 1/ 12™ of the normal operating time. The
terms « normal operating time » and « safety operating time » are defined in the §3 of the

standard.

The §5.4 requirement of the standard prescribes different filtration tests to be performed
depending on the filters installed :

- in the case of filters for volatile organic compounds : two successive tests, one with

isopropanol, the other with cyclohexane ; each test shall be performed with a new

filter.
. in the case of filters for acid vapors ; one test with hydrochloric acid.

The customer submits a universal filtering system, supposed to filter both volatile organic
compounds and acid vapors. That is why the three tests (isopropanol, cyclohexane, hydrochloric
acid) shall be performed with the same model of filtering device. The final assembly consists of
the superposition of one main filtering device, then an air aspitation system, then a security
filtering device strictly identical to the first one. T he superposition is airtight so that all the air
caught under the main filtering device is rejected above the security filtering device.

The test method consists of evaporating a constant and known concentration of a chemical
agent in the enclosure finctioning its usual way and regularly analyzing the air at the exhaust
point downstream from the filtering system. The test shall be performed during 8-hour-runs
between which at least 16 hours are waited if ever several runs are necessary. The
concentrations to be evaporated in the enclosure are :

- isopropanoi : 200 ppm
- cyclohexane : 200 ppm
- hydrochloric acid : 50 ppm

The present document mgzkes & report only for the results obtained for the
« hydrochlorie acid » test. The «isopropanol » and « eyciochexzane » tests would be the
object of a senarate report.

Faehidden copying of the prasant test repart without autherlzatlon from INTERTEK TESTING SERVICGES
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A, NORMATIVE OPERATING CONDITIONS

Precise operating conditions are given in §6.1 of the standard. The following conditions
shall be respected during the tests :

i. Temperatore sad relailve humidity

The tests shall be performed at 20£2°C and with a relative humidity between 40% and
70%. The heating unit shall not increase the internal temperature of the enclosure by more than
5°C over the temperature in the closed test volume,

Z. CTlosad fest volume

The enclosure shall be set in a closed test volume (« bubble »). The internal volume of the
bubble shall be between 10 and 50 times the internal volume of the enclosure.

3. Chemiesl sgeni evaporation

The chemical agent shall be introduced with a peristaltic pump, drop by drop into a
heated container set at the middle of the working bench of the enclosure. During the whole test,
the system shall be set so as to generate the desired concentration in the enclosure, with a +

10% tolerance, for the duration of the test.

4, Alr samnling

Alir samples shall be taken in three areas :
- «entry » area, 30 cm upstream from the filtering system (in the enclosure)
- «exit » area, 30 cm downstream from the filtering system
- «respiratory tracts » area, in front of the enclosure, level with the respiratory tracts

of a person

The standard makes it clear that the sampling method shall prevent the deterioration of
the air samples befween the sampling arca and the analyzer. Moreover a sampling
representative of the analyzed air shall be set, for example with multipoint sampling grids.

3. Analyzer

The standard recommends for the analysis of acid vapors the trapping of a known velume
of the air to be sampled through a bubbler filled with a NayCO3/NalCO; buffer solution, This
sample shall then be analyzed with an Yonic Chromatograph.

The standard makes it clear that any other equivalent method can be used.

Forbleden capying of the present test report without sathurization from INTERTEK TESTING SERVICES
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B, TEST OFERATING COMDITIONS

The type of tested laboratory fume hood is a laboratory fume hood Captair® Flex ® M391.

1. Temperature sad refaiive hnmidity

A thermo-hygrometer is set inside the enclosure, another thermo-hygrometer is set in the
bubble outside the enclosure. Recording of :
- temperature and relative humidity inside the enclosure, and
- temperature outside the enclosure
is allowed every minute by a wire-free connection to an acquisition. software.

Temperature and relative humidity raw data arc attached to the present report.

Relative Max
i dit}; in side Temperature Temperatare temperatere
“the enclols ure inside the outside the difiersnce
(%) enclosure (°C) | enclosure (°C) | between inside
min /:nax min/max min/maz and outside the
enclosure (°C)
say 1 45.0/52.4 23.5/26.6 23.6/26.4 0.3
Bay 2 47.7/52.9 25.7/27.6 25.7/%7.5 0.2
Day 3 49.2/53.4 23.8/27.0 24.1/26.9 ¢.3
Day 4 42.7/49.0 2331273 23.5/27.1 0.3
Day 5 42.6/45.5 20.2/24.5 20.4/24.4 0.2
Day 6 41.7/46.8 20.8/25.0 21.1/24.9 0.3
Day 7 4i.0/44.9 20.9124.6 21.2/24.5 9.3

The relative humidity remains inside the acceptance criteria (40-70%).

The temperature differenze between inside and outside the enclosure remaius inside
the acceptance criteria (< 5°C).

"The test texaperatures (inside and outside) both exceed the acceptance criteria of the
standard (29°C £ 2°C), However numerous references’ have shown that a higher
temperature makes casier the desorption of chemical agents and therefore is detrimental
to the Eitration efficiency. Therefore this deviation from the standard is wot likely to call
advantageously the test resilés icto question,

2. Tlosed iest volume

The bubble i a cube with internal dimensions 314 cm by 318 cm by 173 cm, ie. a
volume of 17,27 m”.

The enclosure is trapezoid-shaped with dimensions 97 cm by 57 cm at the bottom, 97 cm
by 50 cix at the top, and 87 cm high, i.c. a volume of 0,45 m’.

The voiume of the bubble js about 38 times the volume of the enciosure, which is
inside the acceptance criteria of the standard.

LE CLOIREL, Les composés organiques volatils (COV) dans I’environnement, Tec&Doc Ed., 1998, 454-455
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3. Chemical agent evaporation

A metallic shallow dish (approximately 100 mm in diameter) containing pumice stone
“anti-bumping” beads is placed onto an electrically heated hotplate Stuart SB160 centrally
located on the base of the fume cupboard. The temperature is set as to instantly evaporate the

chemical agent {about 150°C),

An acid-resistant tube (Chem-Durance Bio Masterflex 6442) placed in a 2.5 L bottle of
hydrochloric acid is connected through a peristaltic pump Heidolph Pumpdrive 5001 to a
discharge tube positioned over the centre of the dish.

The 2.5 L bottle of hydrochleric acid is placed on an electronic top pan balance PRECISA
XB6200D (0.1 g precision) linked to a dedicated acquisition software BALINT V4.00,
recording the decreasing weight every minute.

All tiis apparatus feily complies witih the normative coaditions of §6.1.3 of the
standard,

The fume cupboard and the balance are placed in a closed room called “bubble”, with
transparent walls so that the system can be watched closely. The peristaltic pump is placed
outside the “bubble” so that the solvent flow can be adjusted during the tests if necessary.

The putnp flow is manually set as to get the desired mass flow (measured by weight
difference in 1 minute). The mass flow m (in g/min) is calculated as a function of the extract
volure flow rate Q (in m’/h), the desired concentration of acid in the enclosure C (in ppm), the
molar weight of the acid M (in g/mol) and the purity of the evaporated hydrochloric acid
solution P (in %), by the following formula :

Q(m/h) x C(ppm) x M (g/mol)

0,
24 % 60 xlOOOxE—Lfa—)—
160

m {(g/min) =

The extract volume flow rate Q is first calculated as a function of the surface of the sash
opening S (in m®) and the mean air face velocity V (in m/s), measured with an anemometer
following the §5.2 of the NF EN 14175-3:2003 standard, by the following formula :

Q(m*/h) =V (m/s)x S(m?)x 3600

The sash opening throughout all the tests was two trapezoid-shaped holes in the sash
plane to allow the introduction of the two hands of the operator inside the enclosure. Each hole
had a surface of 0.06198 m” so that the total surface S was equal to 0.124 m”.

The anemometer is set in the plane of sash, its axis being perpendicular to the plane. As a
precaution, the operator takes up his position beside the enclosure not to disturb the air flow.
The measurements take place in four points (two for each hand-opening), with more than 5 cm
from any edge of the sash opening and at least 10 cm from each other. The anemometer
calculates and records the mean air velocity during 1 minute at each point, with a measurement
gvery 5 seconds.

This procedure fully complies with the normative conditions of §6.1.3 of the
standard.

Calculations of the mass flow m for the acid tests
* air face velocities measured in six points, gave the following values in m/s : 0,51 ; 0,49 ;

0,54 ;0,51 ; 0,54 ; 0,56 ; that is a mean velocity V 3equ.all t0 0,525 m/s.
» extract volume flow rate Q then equal t0 234,36 m”/h,
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desired concentration 5¢ ppm

molar weight equal to 36,5 g/mol

acid purity 36,32 % (according to the manufacturer’s Certificate of Analysis)

that is an evaporated mass flow equal to 0,818 g/min % 18% (betwesn 6,7 g/min and
0,9 g/min).

The weight tzbles shown in annex show that each test day ihe evaporated mass flow
was maintsined as much as possible inside this accentance eriteria,

a4 & 8 ¢

The very punctual minor deviations noticed (usualily 0,9 ¢o 1,0 g/ain) havs never
bzen likely to call advantageously the fes{ results into question.

4.  Alr ssmpling

Alir samples are taken in three areas :

- «entry » area, upstream from the filtering system (in the enclosure)
-« exit» area, downstream from the filtering system

- «respiratory tracts » area, in front of the enclosure

The air is sampled with a multipoint sampling grid made of Teflon, linked to the
analyzer by thin polypropylene and stainless steel tubings, which prevent from any sample
contamination.

The «upstream» or «entry» sampling grid is made up of about fifteen equally
distributed sampling nozzles, horizontally hanging in the enclosure by four thin stainless steel
hooks, 30 cm under the filtering system.

The « downstream » or «exit» sampling grid is made up of about fifteen equally
distributed sampling nozzles, horizontally lying on four thin Teflon legs 30 cm upon the
filtering system.

The « respiratory tracts » sampling grid is a Teflon rod with five equally distributed
sampling nozzles, horizontally hold 52 cm upon the working bench and 5 ¢m in front of the
sash.

Therefore the requirements of the standard about air sampling are fully respected.

5. Analyzer

The analysis method is according to the official French INRS method “Métropol Anions
Minéraux — Fiche 009” dated January 2005, This method says that hydrochloric acid is
indirectly measured by analyzing chloride anions (CI).

The analyzer is a Jonic Chromatograph (IC) Dionex ICS-900 equipped with an anion
separating column IonPac AS22 and a conductivity detector.

Continuous air sampling from one of the three sampling ways («entry », « exit» or
« respiratory tracts ») is allowed thanks to an air pump Gilair 5 able to pump 1 L/min. The exact
pumping rate is measured every morning and every evening using an electronic bubble
flowmeter Gilibrator 2. The pumped air is directed to a permeated cartridge containing a & 37
mm. quartz fiber filter impregnated with 500 pL. Na;COs 5% solution, each filter being used for
a 20-minutes period, then the used cartridge is replaced and a new impregnated filter is pumped
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through. Hach filter is impregnated only the day of its use, then dried 2 hours in a 50°C-oven,
then kept in a desiccator until it is used for acid trapping.

The hydrochloric acid caught from the air sample on a quartz filter i desorbed in a 5 mL
fixed volume of deionized water (produced by a Millipore Direct Q-3 purification system), then
this water sample is injected in the Ionic Chromatograph and the chloride anions are determined
by external calibration.

Therefore the requirements of the standard 2bout tize analyzer are fully respected.

Lorhidden copying of the prasent test report witheut athorizatlon from INEERTEK TESTING SERVICES
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i TEST RESULTS

b

In order {o ensure the test integrity, a d ie invislable seal is
put across the iest “bubble” deors, each time a izsi period begins
aad also Geiween each test period, so that it is impossible to reach
and woddy anyihing inside the “bubbla” (weighing system,
eyaperation system, fitering device, air sampling system). Once the
gud of the {est period is yeached, the integrity of the seal is checked
before the geal is broken and the fest is stepped,
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%, Calibration

Chloride anions determination is performed using an external calibration. A certified
chloride standard solution (8) is used for this calibration :

- Merck 1.19897.0500

- Chloride standard solution traceable to SRM from NIST NaCl in H,0 1000 mg/L
Batch HC072202
Batch value (determined by argentometric titration) : 1001 mg/l,

Some quartz filters are prepared and impregnated with 500 ul, Na;COs 5% solution
exactly the same way as the filters for air sampling. Then increasing volumes of chioride
standard solution (S) arc added on the filters, All the filters are then desorbed in 5 mL deionized
water and the extracts analyzed by lonic Chromatography the same way as for samples.

The standard solution (8) is 1001 mg/L = 1,001 ug/uL.

So 1 pL solution (S) added on an impregnated filter is 1,001 pg chloride anions.
This filter is desorbed in precisely 5 ml deionized water,

So that the concentration of chloride in the water is 0,2002 pg/mL = 0,2002 ppm.

So that for the IC calibration :

1 2L solution (§) added on an impregnated filter
< 90,2002 ppm Tt determined by IC in extraction water

Increasing volumes of solution (S) are added on several impregnated filters with a
microsyringe, then the filters are desorbed in water and the water samples analyzed by IC. The
following table is obtained :

IC analysis date and | Volume of sclution (8) Added chloride cone, iC chloride peak surface
time added to filter in water {(1S.min}

24/09/2010 - 11:27 Blank U ppm 0,467
24/09/2010 — 11:59 1 Ul 0,2002 ppm 0,598
24/09/2010 - 10:18 2ul 0,4004 ppm 0,700
24/06/2010 — 10:31 3L 0,6008 ppm 0,857
24{05/2010 ~ 10:48 5 ul. 1,001 ppm 1,137

| 24/09/2010 - 10:69 10 L 2,002 ppm 1,972

A curve (found in annex) linking the area of the chromatographic peak of chloride to the
theoretical chloride concentration is drawn. A linear trend curve is drawn (not forced to zero,
due to chloride presence in the blank), giving a R? factor equal to 0,9956 which is very
reasonable considering the general working difficulty in the field of gas analysis,

Therefore the calibration shows a linear response of ihe analyzer for chlorids
concentrations comprised between 0,2 ppm to 2 ppm in water,
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The analysis of chloride anions in extraction water must be linked to the concentration
of hydrochloric acid in the sampled air, Let’s say that a sample filter is desorbed and the
extraction water is analyzed at a level of | ppm chloride = 1 pg/mL.

The extraction volume being precisely 5 mL, the weight of chloride anions caught on the filter
is 5 pg.

The molar weight of chloride anions is 35,5 g/mol = 0,0355 pg/mmol

So the quantity of chloride anions caught on the filter is 140,85 nmol. The cquivalent quantity
of molccular HCl is the same because there is 1 chloride anion for each HCI molecule.

At 25°C (close to the test room temperature), the molar volume of any gaseous substance is 24
L/mol = 0,024 pL/nmol.

So the volume of gaseous HCI pumped through the filter and caught by it is 3,38 pL.

The final conversion to the HCl concentration in the air depends on the sampling air flow rate
(about 1 L/min) and the precise sampling durations for each filter (about 20 min) :

3,38
sampling rate {L/min) x sampling duration (min)

1ppm CI7 in water < (HC! cone. in the air, ppm)

Moreover the lowest IC calibration point is 0,2 ppm chloride in water, that is equivalent to
0,034 ppm HCI in the air (using the theoretical sampling air flow rate and sampling duration),
that is lower than the detection limit asked by the standard (0,05 ppm, §6.1.2).

Z. Tast

A new hydrochloric acid flask still sealed at its opening is used for the test :
- manufacturer Fisher Chemical

- part no H/1150/PB17

- batch no P032896

After reprocessing the chromatograms and compiling the weight data, the following
table is obtained. It must be noticed that all the “entry” samples were diluted by 1/200 vol/vol in
water, this factor being taken into account to caleulate the HCl concentrations in air.

s i Sampling period (G chlorld Evaporated
. amplin . cnloride mass (g) af
Sa(rjn;:hng f[oweatg Sampling . Duration cone, in _HCi cone, theer(rg)of
ale {Limin} area Beginning End (min) | water (ppm)| " & (pprm) sampling

period

Day 1 1,044 Entry 10:47 11:.07 20 1,39 45,07 455

Entry 11:07 11:27 20 1,328 44 86 60.0

Entry 11:27 11:47 20 0,62 20,08 73.3

Entry 11:47 12:17 30 0,84 13,80 84.3

Entry 12:17 12:44 27 0,74 17,71 103.3

Entry 12:44 13:38 54 4,33 52,04 151.0

Exit 13:39 13:59 20 3,91 0,15 160.8

Exit 13:58 14,19 20 0,24 0,04 187.9

Exit 14:18 15:00 41 0,03 Q,00 224.6

Exit 15:00 15:20 20 -0,01 0,00 2423

Exit 15:20 15:40 20 0,01 0,00 259.9

Exit 15:40 16:00 20 -0,23 -0,04 2778

Exit 16:00 16:20 20 -0,10 -0,02 2964

Exit 16:20 16:40 20 0,02 0,00 313.2
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Exit 16:40 17:00 20 0,02 0,00 331.0
Exit 17:00 17:20 20 -0,21 -0,03 348.3
Exit 17.20 17:.40 20 -0,22 -0,04 365.8
Exit 17:.40 18:00 20 1,04 0,17 383.0
Entry 11:40 12:00 20 1,16 37,63 434.5
Enfry 12:00 12:20 20 0,67 21,63 450.2
Entry 12:20 12:40 20 1,21 39,30 474.3
Resp. 12:40 13:00 20 0,42 0,07 489.8
Resp. 13:00 13:30 30 0,08 0,01 5129
Rasp. 13:30 13:50 20 0,18 6,03 528.0
Resp. 13:50 14:30 40 -0,04 0,00 557.8
Resp. 14.30 14:50 20 -0,12 -(,02 572.6
Exit 14:50 15:10 20 ~0,02 0,00 5871
Day 2 1,045 Exit 15:10 15:30 20 0,00 0,00 6015
Exit 15:30 1550 20 0,00 0,00 6159
Exit 15.50 16:10 20 -0,13 -0,02 630.2
Exit 16.10 18:30 20 0,21 -0,03 644.5
Exit 16:30 16.50 20 0,00 0,00 658.6
Exit 16:50 1710 20 -0,12 (3,02 672.7
Exit 17:10 17:30 20 0,04 3,01 687.8
Exit 17:30 17:50 20 -0,37 -0,06 703.1
Exit 17:50 18:12 22 0,08 0,01 7187
Entry 8:23 .47 24 1,79 48,25 748.5
Entry 9:47 10:07 20 1,84 59,65 763.9
Resp, 10:07 10:27 20 0,40 0,08 778.7
Resp. 10:27 10:47 20 0,26 0,04 792.8
Exit 10:47 11.07 20 -0,08 -0,01 807.8
Exit 11:07 11:27 20 0,25 0,04 822.1
Exit 11.27 11:47 20 0,12 0,02 837.7
Exit 11:47 12:07 20 0,18 0,03 853.2
Exit 1207 12:27 20 ~0,11 -0,02 868.5
Exit 12;27 12:.47 20 0,17 0,03 883.8
Exit 12:47 13:20 33 0,21 0,02 $08.9
Exit 13:20 13:40 20 0,28 0,04 924.0
Day 3 1.045 Exit 13:40 14:00 20 20,08 20,01 939.2
Exit 14:00 14:20 20 -0,32 -0,05 9551
Exit 14:20 1440 20 0,10 0,02 971.2
Exit 14:40 15.00 20 -(,31 -0,05 987.2
Exit 15:00 15:20 20 3.18 0,03 1003.1
Exit 15:20 15:40 20 -0,31 -0,05 1019.1
Exit 15:40 16:00 20 ~0,20 -0,03 1034.9
Exit 16:00 16:20 20 -0,30 -0,05 1050.9
Exit 16:20 16:40 20 0,03 0,00 1068.7
Exit 16:40 17:00 20 -3,38 -0,06 1082.6
Exit 17:00 17:20 20 0,16 0,03 1098.3
Exit 17:20 17:40 20 -0,14 -0,02 1114.2
Day 4 1,081 Exit £:.30 9:50 20 -0,28 -0,05 1143.8
Entry 950 10:10 20 1,89 60,63 1159.3
Entry 10:10 10:30 20 2,26 72,58 1174.7
Entry 10:30 10:50 20 1,73 55,70 1180.0
Entry 1050 11:10 20 2,18 70,33 1205.2
Resp. 11:10 11:30 20 2,02 0,33 1220.3
Resp. 11:30 11:80 20 -0,34 -0,05 12352
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Exit 11:50 12:10 20 -0,12 0,02 1250.2
Exit 12:10 12:30 20 0,24 -0,04 1265.0
Exit 12:30 13:00 30 -0,07 -0,01 1287.1
Exit 13:00 13:20 20 -0,10 0,02 1301.8
Exit 13:20 13:40 20 -0,30 -0,05 1316.5
Exit 13:40 14:00 20 -0,07 -0,01 13311
Exit 14:00 14:20 20 0,02 0,00 1345.8
Exit 14;20 14:40 20 -0,33 -0,05 1361.8
Exit 14:40 15:00 20 -0,02 0,00 1377.6
Exit 15:00 15:20 20 -0,21 -0,03 1393.5
Exit 156:20 15:40 20 0,33 -0,05 1409.3
__ Exit 15:40 16:00 20 0,18 -0,03 14251
T Exit 16:00 16:20 20 -0,41 -0,07 1440.9
Exit 16:20 16:40 20 -0,56 0,00 1456.6
Exit 16:40 17:00 20 -0,22 -0,04 1472.4
Exit 17:00 17:20 20 0,33 -0,05 1488.0
Exit 17:20 17:35 15 0,03 0,01 1499, 1

~ Entry 9:25 9:45 20 1,72 55,46 1526.2 |
Entry g:45 10:08 20 1,73 68,76 1541.4
Entey 10:05 1025 20 1,70 54,91 1556,5
Entry 10:25 10:45 20 2,60 83,88 15716
Resp. 10,45 11:.05 20 0,56 0,08 1586.6
Resp. 11:05 11:25 20 0,10 -0,02 16015
Resp. 11:25 11:45 20 0,06 0,01 16164
Exit 11:45 12:05 20 0,15 0,02 1631.3
Exit 12:08 12:25 20 -0,34 -0,05 1646.2
Exit 12:25 12:45 20 0,17 0,03 1661.0
Exit 12:45 13:15 30 0,08 0,01 1683.1
Day 5 1,049 Exit 13:15 13:35 20 -0,46 0,07 1697.8
Exit 13:35 13:55 20 -0,19 -0,03 1712.5
Exit 13:55 14:15 20 0,12 -0,02 17272
Exit 14:15 14:35 20 -0,32 -0,06 17418
Exit 14:35 14:55 20 -0,45 0,07 1756.4
Exit 15:15 15:35 20 -0,29 -0,085 17855
Exit 15:35 15:66 20 -0,34 -0,06 1800.1
Exit 15:55 16:15 20 -0,46 -0,07 1814.6
Exit 16:15 16:35 20 0,25 -0,04 1829.2
Exit 16:35 16:55 20 -0,55 -0,09 1843.7
Exit 16:56 17:15 20 -0,26 0,04 1858.1
Exit 17:15 17:30 15 -0,02 0,00 1866.8
Day 6 1,058 Entry 9:17 9:37 20 1,44 46,17 1892.7
Entry 9:37 9:57 20 1,63 52,23 1908.3
Entry 9:57 10:17 20 1,89 60,44 1923 8
Entry 10117 10:37 20 1,75 56,04 1939.3
Resp. 10:37 10:57 20 1,83 0,29 1954.6
Resp. 10:57 11:20 23 1,03 0,14 1972.2
Resp. 11:20 11:40 20 0,11 -0,02 1987 5
Exit 11:40 12:00 20 -0,09 -0,01 2002.7
Exit 12:00 12:20 20 .0,02 0,00 2017.8
Exit 12:20 13:00 40 0,25 0,02 2048.1
Exit 13:00 13:20 20 -0,11 0,02 2083.9
Exit 13:20 13:40 20 0,18 0,03 2078.2
Exit 13:40 14:00 20 0,01 0,00 2093.3
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Exit 14:00 14:20 20 0,24 0,04 2108.3
Exit 14:20 14:40 20 0,21 -0,03 2123.4
Exit 14:40 15:00 20 0,05 0,01 2138.3
Exit 1515 15:20 5 -0,12 -0,08 2453.4
Exit 15:20 15:40 20 0,04 0,01 2168,3
Exit 16:40 16:00 20 -0,04 ~0,01 2183.3
Exit 16:00 16:20 20 -0,14 -0,02 2198.2
Exit 16:20 16:40 20 0,04 0,01 22131
Exit 16:40 17:00 20 0,17 0,03 2228.1
Exit 17:00 17:20 20 -0,01 0,00 22429
Exit 17:20 17:35 15 -0,07 -0,01 2251.8
) Entry 9:10 9:30 20 1,69 54 05 2276.0
Entry 9:30 9:52 22 248 71,70 2294.9
Entry 9:52 10:12 20 237 75,99 2311.9
Resp. 10:12 10:32 20 1,69 0,27 2328.8
Resp. 10:32 10:52 20 0,94 0,15 23457
Resp. 10:52 11:15 23 -0,23 0,03 2385,0
Ext | 1115 11:35 20 0,15 -0,02 2381.8
Day 7 1,055 Exit 11:35 11:55 20 0,15 -0,02 2398.5
Exit 1155 12:15 20 0,32 0,05 2415.2
Exit 12:15 12:35 20 -0,07 -0,01 24318
Exit 12:35 13:05 30 0,35 -0,04 2456.8
Exit 13:05 13:25 20 0,09 0,01 24737
Exit 13:25 13:45 20 0,34 -0,05 2490.3
Exit 13:45 14:05 20 -0,04 -0,01 2507.0
Exit 14:05 14:17 12 0,03 0,01 2517.0

The calibration of the Precisa balance (given in annex) shows that the weights are
overvalued by a linear factor 1,0013 so that the precise total evaporated weight is 2514 g.

The total evaporation durations for each test day were :

Test day Eg aporation Evaporation end Evaporation duration
eginning
Day 1 10:07 17:59 7 hrs 52 min
Day?2 11:13 18:12 6 hrs 59 min
Day 3 9:18 17:41 8 hrs 23 min
Day 4 9:18 17:34 8 hrs 16 min
Day 5 913 17:27 8 hrs 14 min
Day 6 9:11 17:32 8 hrs 21 min
Day7 9:06 14:17 Shrs 11 min
Total : 53 hrs 16 min

Therefore it is noticed that the concentration of 1% of the OBEL of hydrochloric acid
(0,05 ppm) is still not reached downstream from the filtering system after filtering 2514
grammes in 53 houxrs and 15 minutes.
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This test duration can be considered as :

181278

. . Max Concentration Measured
Duration Evaporation .
allowed Concentration
Normal . o
Operating Time 49 hrs 10 min 2308 g 0,05 ppm (1% OEL) <(,05 ppm
SafetyT?rﬁZm“g 4 rs 06 min 206g | 2,5ppm (50% OEL) | < 0,05 ppm
Total 53 hrs 16 min 2514 ¢

These results show that the fittering system subjected to fests was able fo filter
2303 grammes of 37% hydrochloric acid dering its Normal Operating Time, During ¢his
neriod the reject concentration, downstream from the filtering system, was lower than
1% of tite retained Cecupational Expesure Limit.

The ievel of 56% of the reteined Ccsupational Exposure Limii was still not
reached after an additional duration of 4 krs 86 minntes (representing 1/12"% of the
Norinal Cperating Time).
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ANMNEXES

+ TEST PRCCEDYURYES

s MEASUREMENT EQUIPMENTS

«  CALIBRATION CERTIVICATES

*  CALIBRATIGN CURVE AMD CHRCMATOGRAMS

» TEST WZIGHT DPATA TABLES A CHROMATCGRANMS

* RELATIVE SUMIDITY AND TEMPERATURES DATA TABLE

« MISCELLANEQUS
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See attached documents.
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i} Imivoduection

This method allows to determine the filtration efficiency of recirculatory filfration fume
cupboard, In particular, this protocol describes the filttation efficiency for acids, H was
redacted in accordance with the NFX 15211 standard. Dwing the test, we determine the
relationship between the retention capacity of the installed filters and the exhaust concentration
of chemicals, in accordance with the threshold limit values of the tested chomical.

wp e

3) Bibliogrepihy
AFNOR NFEX 15-211 standard: Recirculatory filtration fume cupboard
3) Mathod adsiract

The reference chemical, choose for the test, is evaporated in the workspace enclosure in order
to obtain a concentration in the air equal to 50 ppm. The filter exhaust conccntration is
measured with a IC (fonic chromatography) analyser (see procedure “Chieride Aaslysis using
Jon Chromaiography™)

The filtration gsystem must guarantee a filter exhaust concentration fower than 1% of the TLV
(in accordance with french TLV edited by the INRS) of the reference chemical during the
normal operating phase of the filter, and lower than 50% of the TLV during the safety phase of

the filter.
4} Material

- The tested recirculatory filiration fume cupboard

~ 1 testing enclosure

- 2 thermo-hygrometers recorders Testo

- 1 erlenmeyer

- 1 peristaltic pump with all its equipments (viton™ {ubes...)

- 1 hot plate

« 1 chiller containing pumice stone for the evaporation of the product

- 1 exhaust concentration sampling grid

- 1 inlet concentration sampling grid

- 1 respiratory zone sampling line

- 1 sampling pump : Gilair 5Personal Air Samplier 8/N: 20100501001

- 1 Gilian Gilibrator 2 S/N; 1005080 (see Annexe 2 for calibration process)
~ 1 Gilian Standard Flow Cell 1005072-5 (calibration date : 26/05/10 by S.PAVIC)
- Impragnated filter for ait sampling

-~ 1 analytical balance Precisa XB 6200D (SN : 71493 / 3112-0534)

-1 Balance software : Balint V4,00

- 1 hot wire anemometer : TSI velocicalc” 8386 AMF (SN : 02010104)

Redaeted by C—oMerkenfolblddm copylng of the present test report without authezization from INTERTEK TESTING SERVICES Page 2 SUE 8

R-NFX170510 PMa/Pivia

ERLABE



24/278

Picture I Analytical balance
Picture I Peristaltic pump
Picture TN Giltan sampling pump + Gilian Gilibrator 2 + Gilian Standard Flow cell

§) Procedure

The tested recireulatory filteation fume hood equipped with its new filters is installed in the
testing enclosure in order to praduce real conditions of sir recycling in a very confined space.

7n ordet to recreate the particular conditions of the air recycling within the laboratory, the test
is realized in @ closed space. The tested fume hood is placed in the centre of test volume while
taking cate to respect the minimum space from the testing etclosure panels: 30 cm from the

front, back and side.

The testing enclosure isolates the tesied cabinet from the external disturbances. Energy, fluids
and data connections were done in manner to minimize air leakage outside of the testing
enclosure.

Page 3 sur 8
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Figure V: Testing enclosure

The reference chemical is evaporated in the workspace enclosure during all the duration of the
test, at a known conceniration equal to 50 ppm = 5 ppm. The test with new filters is performed
with Hydzrochloric Acid.

Bvaporation is controlled in & precise way during all the duration of handling. For this, the
evaporated mass is controlled permanently using a laboratory balance. Evaporation rate is
determined by measuting the chemical contsiner raass with regards to time. Hvaporated
chemical in liquid phase is led to the zone of evaporation using a peristaltic pump. The liquid is
evaporated permanently by dropping it on a hotplate whose temperature is adjusted at the
chemical product boiling point.

Fan

Flltar

Bugloss Fusta

mgmu m;ﬂ‘ ﬂ:ﬁ —wvu Hoad (o test
Chosiizal Q—’ M

contalner F

Balarice ey [ :\‘ﬁit} \"1

Hot Plate

Figure W: Evaporation system principle
Redacted by C_Merken Page 4 sur 8
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The filter exhanst concentration is measured in accordance with a metnod specific to

hydrochloric acid:
1. TrappinF of the chemtical with impregnated filters during 20 minutes at a flow rate of

1Lmin
2. Desorption with pure water
3, Injection of the desorbed solution on the Tonic choramatograph
4

. Analysis

The two successive tests must be performed at a known temperature between 18°C and 22°C,
and at a known relative humidity, between 40 andg 70%.

Every end of working day, the test is stopped after 8 houts of evaporation without Interruption.
If the test is not finished at the end of the day, the evaporation will continue after 2 period of
interraption: at least equal to 16 hours. The test is finished when the exhaust concentration
reaches 50% of the TLV or when the duration of the safety phase reaches 1/12 of the duration

of the normal operating phase.

» Calculation of the chemical flow rate

«  Caleulation of the area of the working apertures S :
S (m’=Lxh

With :

L: apertures length in meters

H: aperture height in meters

- Measure of the air face velocity V (/)
The face velocity of the tested fume hood is measured with a calibrated hot wire anemometer.
A 20 ¢m x 20 cm imaginary grid pattern is formed by equaily dividing the design hood opening

into vertical and horizontal dimensions. The anemometer probe is located at the center of each
grid space. The anemometer probe is held in the plane of the aperture of the hood sash and

perpendicular to the opening.
Face veloctties are integrated over a period of at least 5 seconds.
'The avetage face velocity (V) is recorded
- Caleulation of the air flow of the tested fume hood D
D @M=V x 8
- Caleulation of the equivalent volume Vi,
Veq(L/hy=Dx C/ 1000

(: chemical concentration that must be evaporated during the fest

- Calculation of the Chemical flow Dt that must be set with the peristaltic pump

Page 5 sur 8
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Dt (g / min) = { Vg x M )/ (24,45 x 60)

Veq : Bquivalent volume in L/h

M : Molecular weight (g/moi)

24,45 : constant 1 mol of gaz = 24,45 L of gaz at 25°C

> Injection sequence on the CPG Vatian

To carxy out the efficiency test, it is necessary to analyse the concentration upstream and
downstream the filter thanks to the injection system containing a sampling loop.

» Launching of the efficiency test
| 10 Determination of the fiume hood air fow |

i

| 2 Caleulation of the flow rate of chemical that must be set with the peristaltic pymp |

r 3 ~ Switch on the filtration fume hood test and control of the sampling grid |

|

4 —¥ill an erlen meyer with the reference chemical and put the container on the analyfical
balance

{

[ 5 — Connect all the tubes and £it them to allow the evaporation of the chemical I

J

I : 6 — Start the Balint software |

l

7 — Switch on the peristaltic pump and set up the flow rate of chemical in compliance with
the calculated flow,

{

8 _ Connect the impregnated filter between the selected sampling grid and the sampling
punp

|

| 9 — Switch on the sampling pump, and sample the air duting 20 minutes. |

I

[ 10  After 20 minutes, switch off the sampling pump, and go to step 8 |
Redacted by C_Merken Page 6sur 8
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APPENDIZ 1;

Sampling msethod

Step 1 : Analysis of the exhanst concentration

Step 2 : Analyse of the concentration: in the airway of the recizculatory filtraticn
fume hood

Step 3 : Analyse of the concentration downstream the filter(Entrance)
Repeating of step 3 until the end of the manipulation day.

Redacted by C_Merken Page 7 sur 8
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APPENDIX 2

Calibration process for Gilian Standard Flow Cello

1, Consult the Operation and Service Manual for Cabling Connections and
Adding Soap Solution.

2. Turn on Gilian 5.

3, Depress the Bubble Initiate Button several times to wet the inner walls of
the flow tube,

4. Push the ON button on the Control Unit.

5. As the bubble rises up the Flow Tube, a flow reading appeats on the
display.

6. The Control Unit displays the actual flow for each sample.

now, | 2l4s™
nence 2L1a0
SWPLER.. Sk

gilibyatorR

Redacted by C_Merken Page 8 or 8
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I. Introduction

This procedure is associated with the procedure “Efficiency test with acids on a
Recirculatory filtration fiume cupboard”,

This method allows determining chlorides concentration in the atmosphere in the form
of gas. It was redacted in accordance with INRS Method “METROPOL ANIONS
MINERAUX"” Form 009 (updating 27/01/05).

The used analyser using is Ion Clromatography.
2. Method abstract

Chloride ion in form of gas is trapped into a filter in quartz fibre impregnated by
soditum carbonate. And these filters are desorbed in water.

3. Materials

Alr monitoring cassette £37mm with : membrane filter PALL @337mm in PVC
and a filter WHATMAN of @37mm of quartz fibre,

Ien Chromatography DIONEX ICS 900 with suppression membrane and
canductimétric detector,

Chlorid Standard Solution CertiPUR 1000mg/L.,
- Beakers, pipettes, volumetric flask, ...(A Class)

Plastic flasks for desorption solutions.
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Ventilated oven MEMMERT ULE 400.

Analytical balance METLER TOLEDO XS204.
- Pliers, spatula.

Glass syringe HAMILTON 5uL.

Magnetic agitator SPEEDSAFE by HANNA with magnetized bar.
- Deionized water with MILLIPORE Direct Q 3UV Smart

Sodium carbonate

4. Procedure
PREPARATION CF SAMPLING
% Filters impregnation

v’ Filters quartz fibre impregnation solution is sodium carbonate
solution prepared as followed:

- Weight 5 g of sodium carbonate
- Introduce it in a volumetric flask of 100mL
- Complete to 100mL with deionized water.

- Mixe with a stirring apparatus for homogenize.

v' Impregnate filters in putting down with a micropipette 500uL of
sodium carbonate 5% solution on each filter of quartz fibre.

v" Dry on oven at 50°C during 2 hours.

Redacted By Christelle MERKEN  Page3
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% Preparation of the Cassette.
Filters are always handled with a plier.

The filter assembly in the cassette is carried out that way:

Membrane filter

Filter in quartz fibre impregnating of
Nag_C(Jg

s Filter desorption

v" After opening of the cassette, put down the filters nsed for
sampling in the bottom of beakers 50mL.

v" Introduce 5 mL of deionized water on each filter with graduated
pipette.

v' Shake the beakers with stirring apparatus for 30 minutes.

ION CHROMATOGRAPHY WITH SUPPRESSICN
MEMBRANE: PREPARATICN AN ANALYSIS

< Calibration

v Prepare a calibration range, in deionized water and impregnated
filter, by dissolution of commercial solution qualified to 1g/L.

Minimal concentration to measure is 1% of VME Hydrchloride Acid that is:
1/100 x § ppm = 0,05 ppm

Then, on the impregnated filter, we must measure 0,05 ppm. The sampling flow is
1 L/min with a sampling time of 20 minutes, it means that a exhaust concentration
of 0,05 ppm, the amount per filter is:

0,05 (ppm) x 1 (L/min) x 20 (min) = 1uL d"HCI gas
At 25°C, the molar volume is 24L/mol.

Then : 1.10°%/24 = 4,17.10"® mol of HCL

T e e et e T R S TS 0T
Redacted By Christelle MERKEN Page 4
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MHc1 o 36,5 g/mol,
36,5 x 4,17.10% = 1,52,10%
1,52 png of Hydrochloric Acid on the filter for 0,05 opIm on air.

- For prepare calibration with standard solution 1g/L. C1"

0,5 ng per filter

1pg per filter

2 ug per filter

3 g per filter

S0, an addition of x mL of CI 1g/L

0,Spg/filter 3> 0,5uL CI to 1g/L

1 pghilter = 1L Cl to 1g/L

2 pgffilter 3> 2uL, CI to 1g/L.

3 pgfilter > 3L CI" to 1g/L

v" Analyze standard.

v" Draw the calibration curve.
% Measurement

v' Inject solutions of filters desorption used,
5. Calculations

% Determine the anion concentration in the solution to analyze with the
calibration curve, The accurate concentration C (in mg/m®) in sampled
air 1s calculated as followed :

[ C={Cxd-C}xv/V

With :

C, (mg/L) : concentration of anion in the sample,
d: dilution factor

Cy (mg/L) : concentration of anion in the blank
v {mL) : volume of jaugeage

V {L) : Volume of sampled air
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MEASUREMENT EQUIPMENTS

Fox the air face velocity

- Anemometer
Model VELOCICALC 8386-AMF (S/N 02010104).
Supplyer : TSI Incorporated (Shoreview MN - USA),
See calibration certificate attached.

Hor the mass of evaporated chemica;j agent

- Laboratory balance
Model PRECISA XB 6200D (8/N 71493),

Supplyer : Mettler-Toledo International Incorporated (Columbus OHIO - USA).
See internal calibration curve attached.

- Set of precision weights (up to 209 g)
Model XPCME2 (S/N 599 0935).

Supplyer : Zwiebel (Saverne — France).
See calibration certificate attached.

- Set of nrecision weights (1000 and 2000
Model XPCOF1 (S/N S99 0940).
Supplyer : Zwiebel (Savernc — France).
See calibration certificate attached.

Hor the temperature and relative kumidity measurements

- Multimeters
Model 175-H2 (S/N 38215624/804 and 38215782/804).

Supplyer : TESTO (Forbach — France).
See calibration certificate attached.

For the daily determination of air sampling flow

~ &zas Flow Calibrator
Model Gilian Gilibrator 2 MCS-102 (8/N 1005072-8).
Supplyer : SENSIDYNE, INC. (USA).
See calibration certificate attached,

Farhidden copying of the present test report without authorization from INTERTEK TESTING SERVIEES

R-NFX170510 PMa/PMa ERLAB




361278

CALIBRATION CERTIFICATES

Sec attached documents.
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41i278

N/ MG92101902

VERIFICATION DE CENTRALE DE MESURE TSl :

Cet instrument a &té vérifié conformément aux spécifications et Instructions précisées
ar le fabricant TSI USA. Tous les dispositifs de mesure sont vérifiés/étalonnés par des

organismes acerédités COFRAC ou équlvalent Européen.

e

Numeros des documents de travail : IN 4.4—1_3XA, IN 4.4-14/A,7IN 4.4-15/A, IN 4,4-16G/A

Annexes des apparslls utilisés :N S C X

a présent constat de vérification ne concerne qus |'appareil référen‘cé ci-dessous.

4 + INSTRUMENT
Amivéle: 8 octobre 2009
Modale de linstrument : VELOCICALC 8386-A~MF

\ méro de série : 02010104

rvice: [/

Bindrosse :  Parc d’affaires des Portes ~ B.P. 403 - 27104 VAL 'DE REUIL

aif & . CESSON SEVIGNE (35)
19 octobre 2009-
véri : 19 octobra 2010

Page 5/3

La reproductlon de ce document n'est autorisda que sous la Forme e fac-sinild photegraphlaus intégral
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Laboratory balance PRECISA
Calibration curve

nominal weight (g) measured weight (g)
1,0 1.0
10,0 10,0
20,0 20,0
50,0 50,1
100,0 100,1
200,0 200,1
1000,0 1001.3
2000,0 20025
2500‘0 ............
2000,0 o
—_ y =1,0013x
C RZ=1
_*S, 1500,0
]
=
E
§ 10000
Q
g
500,0 /
8K
e
O|D ﬁ# T T T T 1
a0 500,0 1000,0 1500,0 2000,0 2500,0

neminal weight {g)
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CHAINE D'ETALONNAGE
CALIBRATION SERVICE a3 [27&
MASSE
MASS

RIENE RIS ACCREDITATION N° 2.1218
SUIEIENIN ACCREDITATION NO, 2.1218

V7.021-20V
"

SERVICE DE METROLOGH:

METROLOQGY DERPARTRENT
BP 50002 - F&7701 SAVERNE CEDEX
P +33(0)383715310
& +33 (0388712082
=1 commercial@zwiehel. fr
www.zwlgbel.fr
Cda : 20803007

CERTIFICAT D'ETALONNAGE
CALIBRATION CERTIFICATF
N°ZOE 04839

DELIVRE A INTERTEK LABTEST

ISSUED TO LASORATOIRE TEXTILE
4 rue du pont vert
Nille Axelle PRESSE
27100 LE VAUDREUIL
FRANCE

INSTRUMENT ETALONNE

CALIBRATED INSTRUMENT

Désignation Série de poids
Deslgnation < Selof weights

Constructeur  ZWIEBEL

- Manulactor
Type  HPCME2 N° de série $99 0935
Tyne Seriaf number
N° d'identification i
Idonfification numbar
Ce certificat comprend 3 pages Date d'émission 2810512008
This carfificate consists of 3 pages Dale of issup
* LE RESPONSABLE DU SERVICE
THE HEAD OF DEPARTMENT

J. ESCOLEZA

LA REPRODUCTION DE GE CERFIFICAT NEST AUTORISEE QUE
S0US LA FORME DE FAC-SIMILE PHOTOGRAPHIQUE INTEGRAL

THIB CERTIFICATE MAY NOT B2 REPRODUCED THAN i FULL BY RUARABRATIE RR0CFEGre present test repost withaut authorizatlan from INTERTEK YESTING SERVICES
R-NFX170510 PMa/PMa




i 213
Cerlificat d'élalonnaga N® 268 04839
Calibration certificate o, ' 44/278

DESCRIPTION

DESCRIPTION

Caractéristiques Cylindre monobloe avec gorge de préhension
Characteristics Cylinder soiid with gripping aroove

Quantité Q

Guantity ’

Matiére Acier inoxydable

Material Stalnless stecf

Finition Polissage

Finish Polished

Conditionnement Coffret bois compertant s numéro de série S99 0935
Pagking Wooden box shawing the serfal number S99 0935

MODE OPERATOIRE

OPERATING METHOD

Les masses ont été étalonnées par comparaison { Méthode de BORDA) aux masses étalons de fravail.
The masses wese calibraled by comparison (BORDA Method) with working stendard welghts.

RESULTATS
RESULTS

Les résultats des mesures sont donnés en valeur conventionnelle,
The resufts of the measursments are given as conventional valua, .

La valeur conventicnnelle est définie dans la Recommandation ‘Intarnationa!e'[)z,a de 'OIML
The conventional vafue Is defied by Internallonal Recommendation D28 { OIML ): ’

" La valeur conventionnelle d'un poids est égale a la masse totale des poids de référence réalisés dans une
matiere de masse volumigue de 8000 kg/m?, qui équilibre la masse de ce poids, dans I'air de masse
volumique 1,2 kg/m?, lopération étant effectuée 3 20 °C. ¥

" The conventional vaiue of a welght Is equal to #12 lofal mass of the reference welghts produted in g material having a densi Iy of 8000 ka/m®, which balances that
elght, In &l having & density of 1,2 kg, the operation belng parformad at 20 °C, "

Les résultats des mesures ont &t corrigés, si nécessaira, pour les ramener aux conditions de réfarence
définies ci-dessus.Les incerfitudes élargies mentionnées sont celles correspondant 4 deux fois Fincertitute-
type composee, Les incertitudes-types ont été calculées en tenant compte des différentes composantas
diincertitudds, etalons de référence, moyens d'étalonnage, conditions d'environnement, contribution de

l'instrument-étalonng, répétabiiita. - .

[
3y

Tha resufts of the meastirements were correcled, if recessary, in order fo bring them to the refarence conditians lndleate ebove. The reported expanded uncartanty
of measurement Is stafod as the standard uncertainty of measurement muliplied hy the coverage factor k= 2, The standard uncerfainly were calculaled in mind the
varfous sovrces of uncerfalnly, reference standards, calbration mathods, enviranmental conditions, confribistion of the lnslrument Leing calibrated, and repealabiily,

La délivrance d'un certificat d'étalonnage portant le logotype Cofrac - Etalonnage garantit le raccordement
des résultats d'étalonnage au systéme international d'unités (S). -

']
Tha issue of @ calibralion ceriifcate camying the Cofrac - Etalonnage lago guaraniass that fhe results of calibration can be traced In nafional standards, which
reafize the units of measursment accoraing fo the Infernational System of Unifs (S1).
La traduction de ce document est une traduction littérale. En cas de douts, seuls la version Frangaise devra

éire ulilisée.
The Engiish verston of the callbrafion cerfificale fs riut @ binding transiation. If any matler gives rise fo controversy, the French original texf must be used.

Forhidden copying of the presenk test reporl without authorization from INTERTEK YESTING SERVICES

R-NFX170510 PMa/PMa ERLAB
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Certificat d'étalornage N® 208 04839
Calibration corfificate no.
RESULTATS D'ETALONMAGE
o RESULTS OF CALIBRATION
 Massenominale '|  ilarquage Masse conventionnelle | Incertitude en £ Opérateur(s)
- I:J_umlnal mass Markdng Conventional mass Uncertainty in = Cperator(s)
19 ZH 521 1,000 011~ g 10 pg. | JAMINJ. '

1049 ZH 205 10,000008 g 20 ug JAMIN J.

20 g ZH 591 20,0600022 g 25 pg JAMIN J.

50 g ZH 620 50000028 ¢ 30 pg JAMIN J.

100 g Zh g4 100,000082 ¢ 50 ug JAMIN .
200¢g Zl 59 200,00006 ¢ 100 ug JAMIN J.
Ei‘alonnage du 26/05/2008 au 27/05/2008 o% i
. Calibraliort from fo 250808
Renssignements complémentairas
Gomplementary informatfon
/
\\
Forbidden copying of the present test report without autherization from INTER‘!’E”K}TEEFING SERVICES
ERLAB
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ERVICE D= METROLOGIE

METROLOGY DEPARTENT
BP 50002 - F§7701 SAVERNE CEDEX
2+ 33(0)388715310 -
+33(0)388712092
{57 commercial@zwiebel.fr
www.zwiehal fr
Cda ;: 20903861

CERTIFICAT D'ETALONNAGE
CALIBRATION CERTIFICATE
N°Z00 08457

DELIVRE A INYERTRZK LABTEST
ISSUED TO LABORATOCIRE TEXTILE
& jue du ponf vert
Mile Axetle PRESSE
27100 LE VAUDREUIL
FRANCE

INSTRUMENT ETALONNE
CALIBRATED INSTRUMENT

Présignation Série de poids
Deslgnation © o Setof welghts

Constructeur  ZWIEBEL

Manlifaster
Type  HPCOF1 N° de série 599 0940
Type Saifal number
N° d'identification !
{dentificaflon number
Ce certificat comprend 3 pages Date d'&mission 08/07r2009
This certiffcate consists of 3 pages Dale of issue
LE RESPONSABLE DU SERVICE
THE HEAD OF DEPARTMENT
Y 1.
IR
J

J. ESCORIZA

LA REPRODUCTION DE CE CERTIFICAT N'EST AUTORISEE QUE
S0OUS LA FORME DE FAC-SIMILE PHOTOGRAPHIGUE INTEGRAL

THIS CERTIFICATE MAY NGT 5E REPRODUGED THAN I FULL BYPHORIGRARIG FROVERR. bresent tist repart without authorlzatlon from INTERTEX TESTING SERVICES

CHAINE D'ETALONNAGE
CALIBRATION SERVICE

MASSE

461278

MASS

ACCREDITATION N° 2.1218
ACCREDITATION NO. 21218

%
[

TALCURAGE

R-NFX170510 PMa/PMa
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i : 213
Cartificat d'étalonnage N° 209 06467
Calibratlon cerlificale no. 47{278

DESCRIPTIOM
DESCRIPTION

Caractéristiques Cylindre avec gorge de préhension
Poids <= 20g : monoblocs
Poids >= 50g : avec cavité d'ajustage
Characteristlcs Cylindor with gripping groove
Welghts <= 20g : solid
Welghls >= 50g ; with an adfusiment cavily

Quantité 2

Quenity

Matiére Acler inoxydable

Matorlaf Staknless stoal

Finitfon Palissage

Finish Palished

Conditionnamant Valise comportant le numéro de série S99 0940
Packing Sultcase showlng the sedef niumber S99 0940

MODE OPERATOIRE
OPERATING METHOD

Les masses ont été éfalonnées par comparaison { Méthode de BORDA) aux masseas &talons de travail.
The masses were cslibrated by comparison (BORDA Method) with working standard welghts,

RESULTATS

RESULTS

) )
L.es resultats des mesures sont donnés en valeur conventionnelle.
The results of the measuremenis are given es conventional value,

L.a valeur conventionnelie est définie dans la Recommandation Internationale D28 de 'OIML :
The vonventional valye Is defined by Infemational Recommendation D28 { OIML ):

" La valeur conventionnelle d'un poids est égale & la masse totale des poids de référence réalisés dans une
matiére de masse volumique de 8000 kg/m®, qui &quilibre la masse de ce poids, dans I'air de masse
volumique 1,2 ka/m?, l'opération étant effectuée 4 26 °C. "

" The conventional velue of a welght Is equel to the folal mass of the reference welghls produced i @ matasial having 8 densHly of BU0O kg/m?, which balances that
elght, in &lr having 8 densily of 1,2 kg/m?, the operstion belng performed at 26 *C,

Les résultats dos mesures ont été corrigés, si nécessaire, pour les ramener aux conditions de référence
definies ci-dessus. Les incertitudes élargles mentlonnées sgnt celles correspandant a deux fois Fincertitude-
type composée, Les incertitudes-lypes ont été calculées en tenant compte des différentes composantes
dincertitudes, étalons de référence, moyens d'étalonnage, conditions d'environnement, contribution de

l'instrument étalonné, répétabilits.

The resuffs of the measurements ware corrested, if necessary, in order fo bring fham to the referance candiions Indicete above, The reported axpanded uncertaity
of measurement Is statad as the standard uncartalnly of measurement multipfiad by the coverage factor k= 2. The standerd uncertalnfy wers caloileted in mind the
varfaus sources of uncartainty, reforoncs standards,calibration methoeds, envlronmental conddlions, contritution of the Instrument being celibrated, and repeatabily.

»

La délivrance d'un certificat d'étalonnage portant le logotype Cofrac - Etalonnage garantit le raccordement
des résultats d'étalonnage au systéme international d'unitas (Sh. '

The isstie of a calibrallon certificate camying the Cofrac - Etalonnage logo guarantess that e results of callbralion car be fraced fa nalions! standsrds, which
realize the units of measurement according to the Intemational System of Unils (S1),

La traduction de ce document est une traduction littérale. En cas de doute, seule Ia verslon Frangaise devra
étre utilisée,

The English version of the calibration certificate s nof & binding transtation. If any matler gives s (o controversy, the French orlginel foxt must ba used,

Forbldden copylng uf the present test report without authorization from INTERTEK TESTING SERVICES

R-NFX170510 PMa/PMa ERLAB




Cerlificat d'étalonnage N° 209 06467
Callbration erdificate no,

O340 yumre

Txeere

" RESULTATS DETALONNAGE

_ RESULTS OF CALIBRATION
Masse nominale " Marquage Masse conventionnelle | tncertitudoen |  Opérateur(s)
Nominal mass Marking Conventional mass Uncertalnty i Operatorfs)
kg O ast 1,000 001 3 kg 15mg | WURMSEREB.,
2 Kg 259 2,000 0007 kg 3 myg WURMSER B.
Etalonnage du 07/07/2009 T '

Calibration from

Renseignements complémentaires
Complementary information

!

- L © Rt

£R _ﬁ(’

Farhidden copying of the present teat reporl withaut authorfzatlon from INTERTEK, TESTING SERVICES
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CELL S/N: 1005072-5

SENSIDYNE, INC.
CALIBRATION CERTIFICATE
DATE: 05 - 26 - 2010

This is to certify that the above referenced Gilibrator Flow Cell
was calibrated using film flowmeter MCS8-102, which has been

calibrated

by instruments directly traceable to the National Institute

of Standards and Technology. NIST Report 8361604,

Results:

REFERENCE SIN RELATIVE PERCENT
MCS-102 1005072-5 DIFF. DIFF.
cofrisin co/mit ccfmin

2000
2000
2001
1863
2002
2041
2001
2C404
2054
2020

1998
2001
2001
2001
2002
2001
2001
2002
2000
2002

MEAN 2000

/. e .
CALIBRATED BY )&%@m \}j,a;m&

AT AT GRS
(3 T

B 2000.9

DATE: 05 - 26 - 2010
CODE 000
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51i278
A

RINFX170510 PMa/PMa

ERLAB

& 2004 3068 M10N

LTHO. INLSA,



h2/278

CALIBRATION CURVE AND CHROMATOGRANMS

See attached documents,

Forbldden copylng of the aresent test report without authorization from INTERTEK TESTING SERVICES
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Operator:Administrateur Timebase:ICS900 Sequence: ANALYSESNFXS

531278

Page 1
6/10/2010 3:36 PM

Sarnpla Name: blane filtre iy Vol - 100,06
Sample Type unknawn Dittion Fagtor 11,0000
Program. chlorure Uperator. na.
iy Date/Time: 24/08/10 1127 Fyn Time. 12.00
Na, Tima Paak Nama Nype Aren Hslght Amount
min, yS*min 1S ppm
4 5,77 chiorure bMB* G467 1,421 n.a.
TOTAL: 047 1,42 000 i
40 &ANALYSESNF-”XS#ﬁ madiiled by Administrateur] ECD_3
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Chromeleon () Dionex 1998-2008
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Operator:Administrateur Timebase:ICS900 Sequence:ANALYSESNFXS Page 1
6/10/2010 3:38 PM

Sarmple Name:  etalon Tug inf. Vol. 80,0
Sample Type unknown Difution Factor. 1,000}
Progrem chiorure Operator it
Inj Date/fima 24/08/10 11:59 Aun Time 12 00
No. Time Peak Name Type Ares Height Amoynt
min uSmin us npm
6 577 chiorurs BMB* 0,598 1,784 n.a.
YorAL: 0.50 178, a.0n
40 0J%NALYSESNFXS#13 Imodified by Administrateur] N B2 1
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Chromeleon {¢) Dionex 1996-2008
ANION_report/integration Version 6.80 SRS Build 2673 (161349)
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Operator:Administrateur Timebase!IC8900 Sequence:ANALYSESNEXS

55/278

Page 1
8/10/2010 3:32 PM

ANION_report/integration
Forbidden cupylng of the present test report without

{
Sample Name: elalan 2ug iny. Vol 109,0
: Sample Type unknown Dilutfon Factor 11,0008
Fiogram. chlorure Operato: n.a.
ny, Data/Time 24/09110 10:16 __Bun Tima: 12.00
No. Time Poak Nama Type Area Helght Amount
min nS*min HS ppm
5 573 chiorurg BMB 3700 2,035 n.a.
TOTAL: .70 2.0 0.00
40.0-ANALYSESNFXS 48 atalon 2un B
S "
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Chromeleon (c) Pianex 1996-2008

Version 6.80 SR9 Build 2673 (161349)
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Operator:Administrateur Timebase:lCS900 Sequence:ANALYSESNFX5

56/278

Page 1

6/10/2010 3:39 PM

Sample Name-

Sammple Tyge:
Frogram:

Inj Date/Trme.

etalon 3ug

unknown
chlorure

240910 10:31

inf. Vol
Diution Factor
Upsrator
Bun Tina

e T om e R

100,0
1,0000
n.a,

lzan

No. Time
AN

Peak Mame

Type

Aroa
pS'min

Height
ik

Amount
ppm

4 572

chloryre

BMB

0,857

2277

n.a,

I0OTAE:

0.88

2 2R

ann

etalon Jug

ECD 4

-1 - 0,510

ANALYSESNFEXS #7
&)

43 oHEa3

6-4,430

> 7 - chlorure - 5,717

5-3,533

422553
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1610430
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Forbildden copying of the present tet report without authosization from INTERTEK TESTING SERVICES

Chromeleon {c) Dicnex 1998-2008

Version 6.80 SR Build 2673 (161349)

R-NFX170510 PMa/PMa

ERLAB



k71278

Operator:Administrateur Timebase:ICS900 Sequence:ANALYSESNFXS Page 1
6/10/2010 3:40 PM

Sampla Nama etalon S5ug ny. Val. 100,06
Sample Type unknown Ditution Factor.  1,0000
Program. chlorure Ciperator n.a,
Iy Date/Tima 24/05/10  10-46 _ ‘ . A Time, 12.00 .
No. Time Peak Nama Typa Aroa Height Amount
min wSmin us ppm
4 573 chiorure MB 1,137 3271 n.a.
TOTAL: . 114 3.97 nnn
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ANION_report/integration Version 6.80 SR9 Build 2673 (161349)
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Operator:Administrateur Timebase:CS900 Sequence:ANALYSESNEX5
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Page 1
6/10/2010 3:40 PM

Sample Name etalon 10ug iny. Yol . 160,0
Sample Type unkitown Diution Factor 11,0000
Program. shlorure Operator. n.a,
fnj Cate/Time. 24/09110 10:59 Aun Tima, 1200
No. Time Peak Name Type Area Height Amoung
min uS*min us ppm
<] 571 chiorure BB~ 1,872 5321 ma,
TOTAE: 197 522 g nan
4 ANALYSESNFXS #9 [modified by Administrateur] EC0 1
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ANION_report/Integration

Chromeleon (c) Dionex 1996-2008
Version 6.80 SRY Build 2673 (161349)
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TEST WEIGHT DATA TARLES AND CHROMATOORARMS

¥

See attached documents,
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WEIGHT DATA TABLE : Sept. 13th, 2010 {Day 1)

time weight (g) | evaporation rate (g/min) | total evaporation (g)
10:07:45 0,3 0,3
10:08:45 0.9 0,6 0,9
10:09:45 1.5 086 1,6
10:10:45 2,0 0,56 2,0
10:11:45 2,5 0,5 25
10:12:45 3,2 0,7 3,2
10:13:45 3,9 0,7 39
10:14:45 4.6 0.7 4.6
10:15:45 5.3 0.7 5,3
10:16:42 6,1 0,8 8,1
10:17:42 8,8 0,7 6,8
10:18:42 7.5 0,7 7.5
10:19:42 8,3 0,8 8,3
10:20:42 8,1 0,8 9,1
10:21:42 0.8 0,7 98
10:22:42 10,6 0.8 10,6
10:23:42 11,3 0,7 11,3
10:24:42 12,0 0,7 12,0
