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e metrology laboratory:
2dicated to physical and physico-chemical parameters:

perature, pressure, salinity (conductivity), velocity, ocean
Irrent, dissolved oxygen, pH, turbidity, fluorescence.

chemical laboratory: (A. Laes)

onia, nitrateg/nitrites, silicates.
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Salinometer

Towing canal
Fresh water or seawater bath g

(800I)

Formazin Fluorescein soluti







Context

Sharing scientific
- measurements
ugh international
networks
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Huge diversity of
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Data quality guarantee
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2Current procedure:

Zomparison in temperature regulated
yath for  different values  of
Smperature

Issues:

. Reduce uncertainties (few fiC)

Fresh water or seawater
bath (800I)
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Vi IN Issues

gssure calibration: (Cofrac)

sGauge P: Range: 0.1 MPa to 80MPa

with U #1.10% X P06

omparison for different values of
essure with a pressure balance

Absolute pressure measured, se¢
- pressure delivered, gauge pressure
calibrated




Irrent Procedure:

comparison for different values of current
mechanical current meter)

oustic Doppler current meter:

all reflexion of the beam




y/le IN Issues

sCurrent Procedure:

calibration at 0% (sodium sulphite) and 100%
stirred water)

Inkler titration as standard method

Inearity control: 1 or 2 calibration /
fjustment points are not enough
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Vi IN Issues

oSubstance matrix: seawater

Inkler's method overestimates dissolved oxygen Seawater: lodate
terference and its oceanographic implicatiorizeorge T.F. Wong and
O-Yuan Li, Marine Chemistry, 2009, vol.115' 12, pp.86,91)

ack of understanding of optical sensors (optodes)
aviour (interferences, corrosion issues, intersions with
e materials, ...)
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Viain issues

ISSolved oxygen calibration:
AIgo project

. e *93. =
® *\Ne *
® * »
» 4 = t . ® ) * : < ¢
o’ s °* '
B .
* e ,;% - o%e
¢ % = * .
. ’.
® . b os
. OQ. =
. °2 29
- . =
5 . ® .
* o -
fee se e —= » LS 2 0 = -
s ¢ * R Y “,:.. :. L : .tt§ -~
. . .‘ s : . L =
= .,oi'o s * e %
*s L]
L 2
BIO Argo July 2010
Dissolved Oxygen (205 ® Bio-optics(12) @ Nitrates (8
ygen (205) ptics (12) ates (8) kommEips

Ifremer - Argo oxygen meeting - May 2011 - V. Thierryet al.
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Main issues

solved oxygen calibration:

Ifremer - Argo oxygen meeting - May 2011 - V. Thierryet al.
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viain issues

ISSolved oxygen calibration: Argo project

Variation des concentrations de 02 02 1002 02 1004 02 1005 02 1006 02z 1007
02 1008 — 021009 02 1013 —— optode main winkler
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Ifremer - Argo oxygen meeting - May 2011 - V. Thierryet al.
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y/le IN Issues

alibration in temperature regulated bath for different
tages of temperature and salinity (natural seawate

Certified Reference Material (no
| aceability)




Vain issues

b/

'nductivity sensor response dependent o
linity

CcCee8o)

She37 conductivity correction versus reference conductivity
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......

SUES:

tandard matrix;: no seawater = no Certified
erence Material (no traceability)
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Viain issues

IEBidity calibration:

sCurrent Procedure:

alibration with formazin solutions

ot the measurand to achieve (suspended matter)
0 CRM (no traceability)

ack of understanding of optodes behaviour (signaflrift,
Se, ... Interactions with parameters to be found)

17



orescence calibration:

dntext: chlorophyll a calibration with pigment extraction:

orm calibration In fluorescence rather than In
llorophyll a concentration
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lain issues

Jorescence calibration:

irrent Procedure:

alibration with fluorescein solutions

Fluorescein

SSues:
ontrols only the drift and the stability of measurement
ot the measurand to achieve

(ug/l vs chlorophyll a or algae estimation)

N

°No Certified Reference Material (no traceability)

19



[ 1 [
3.2 = Aller1 | |
1 < e Aller2
. 28 4 Retour2 [ |
Z 1 v Aller3
T 24 » Retour3 [
% o : :
a 16 . oy v m-——
5
T g
0.8 .
‘ 4 ‘ 5 7 9 10 11 12
pH

20



OTT & Rhodamin 6G

-

Y S| & Rhodamin 6G

OTT & Fluorescein

XY S| & Fluorescein
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Fluorophore concentration (Lg/l)
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viain issues

lorescence calibration:

¥

ISsues:

slack of understanding of optode response (signal dt,
oise, ... interactions with parameters to be found)
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)) ain issues

Traceabllity ?

Parameters
Temperature Pressure Current 0, pH Salinity Turbidity Fluorescence
Vi YES YES / NO YES -> NO YES -> NO NO NO NO
(sensor
technology)
Relative Regulated bath Salinometer .
| . Standard pH . Formazin Fluorophore
pressure Towing canal + Winkler ) calibrated by ) )
L solution solutions solutions
balance titration IAPSO standard

o Not

\_

universal

e No relation to Sl units

In regard

technologies

to

_/
™

o No representativeness (substance matrix, ...)

the different

/

No reference material or No reference method
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ain issues
Consequences: Validation issues

Validation J [ Calibration }

i
A I
h [ Trueness correctionx U }

lentific, norm, legal

requirement _)Conformity ?
o nvasll J )
7
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k- Data
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Calibration results :
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/J going studies

frent calibration:
- ontact with accreditated laboratories for acousticDoppler
'»rent meter (Metas)

aluate the calibration feasibility in the towingcanal at Brest
In the water vein at Boulogne

Ifremer
Bassin d’essais hydrodynamique de Boulogne-sur-Mer

Caractéristiques
principales:

| Longueur 18 m
7 : Largeur 4m
: hauteur: 2 m
Sy . Volume: 7 3

00 m3
Vilesse: 0 4 2m/s




;Dn going studies

ygen calibration:

2Characterization of an oxygen multi-level bench

bility:

,'5 R Vithin 1 hour v 0, homogeneity: < 2uM (!
)ng stability levels first results)

:‘_ral hours)

v Lowest level: nearly 0%
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On going studies

ygen calibration:

' ,;,.pox, Argo projects:

Inter-laboratory comparison (Australia, USA, Germany

iy

Chemical systems
Bubbling systems

mixed waters saturated with gas

0: calibration CIL ? (sea tech week)
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f”

going studies

alinity calibration:

- ery on the investigation on salinity effect

She37 conductivity correction versus reference conductivity
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ertainty budget (CIL ?)

NVO5 Ocean project (European Metrology Research

%‘: : reference methods and standards
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On going studies
pidity calibration:
- éff!jbration protocols improvements on multi-parameter

(YSI, OTT, NKE):

Temperature influence

Stirring effect
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fv going studies
orescence calibration:

- 'alibration protocol studies on multi-parameter probes (YSI,
T, NKE, Seapoint, Seatech): fluorophore effect

Sensor response with regard to fluorophore

T
L

= OTT & Rhodamin 6G
: 7YSI & Rhodamin 6G

gnal (pg/l chloro a)

400 _
- OTT & Fluorescein

nnnnn

2 . 4 - X ¥YSI| & Fluorescein
G m T T T T T 1
00 ( 500 1000 1500 2000 2500 3000

Fluorophore concentration (pg/l)

0 situ campaign studies (YSI, OTT, NKE, Seapoint, Seatech)
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On going studies

Parameters
Temperature Pressure Current 0, pH Salinity Turbidity Fluorescence
" YES YES / NO YES -> NO YES -> NO NO NO NO
(sensor
technology)
Relative Regulated bath Salinometer .
| . Standard pH . Formazin Fluorophore
pressure Towing canal + Winkler <olution calibrated by solutions solutions
i i i
balance titration ! IAPSO standard ! !
1 — —_ S
|
< = = =
col evaluation
J
V

mperature and

ccreditation

calibration bench \/

lated/salinity levels)
ertainty estimate

Uncertainty estimate

Salinity influence

5
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|

Calibratfon

\'%

Protocols improvements

nal or international inter-laboratory comparisons projects

Metrology laboratory collaboration (eg. Aquaref)
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Ifremer - Argo oxygen meeting - May 2011 - V. Thierryet al.
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ain Iissues

Traceability to Sl units ?

)ISSolved oxygen calibration: Argo project

Variation des concentrations de 02 02 1002 02 1004 02 1005 02 10068 02 1007
021008 021009 021013 —— optode main winkler
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> For “New’ sensors development: Involve metrology in
the flrst steps of development

1 Technical choices

1 Ensure method validation

)r unknown parameters metrology:

Increase collaborations between metrology
aboratory concerned (Aquaref)

organise / participate Inter Laboratory
omparisons

- operate a number of sensor in parallel to increase

esults reliability
N C. Compeéere — Marinera — Workshop
no.3 36



] To follow some sensor specifications
(qualification of the drift, measurement trueness
and repeatability)

] ! . stability of reagent/standard need to be
evaluate (degradation and biodegradation, drift,

C. Compere — Marinera — Workshop
no.3 37



