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User requirements for an on-line
chemical analyzer in a Ferrybox
Nt SISIEA analytical system

» Long term unattended autonomy
» Compactness

» Low reagents and sample consumption
. Low life-cycle cost

» EXxcellent reliability

. Easy interface with data-logger

» Low maintenance by non expert users



Micromac-1000 features and
AN SSTEA limitations in Ferrybox systems

Features: e -
Unattended long term use il .
*Low reagents consumption s ey
*High sensitivity
Compactness and portability o
Modularity

12 Vdc power supply.

L MUMM (Belgica ship), 2011
Limitations:

Silicone based not sealed hydraulics
eLimited internal space for reagents solutions
eHydraulics not directly visible to the user
*Electronics not sealed.




The advance: uLFA Smart module




@ ULFA Smart module
NS osTA

Very simple hydraulics directly accessible by operator
Complete separation between hydraulic and sealed
electronic

Suitable to run all nutrients methods already developed and
tested on field

Lower reagents consumption: 250 pL for most of the
reagents used, NH3 and PO4 fluorimetric

Fast “plug-in” hydraulic connector allows easy deployment
and reagents changeover on board

Power supply: 12 Vdc, 3 W stand-by, 6 W analysis, max. 1 A
Very low maintenance (one pump long life tube)

Suitable for long term deployment.
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The micro Loop

P- PO4 Analyzer

— Seawater rev 0
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A SSTEA

The micro Loop Flow

Reactor
PO4 Fluorimetric

Phosphate iLEA fluorimetric 1399

FC 10X 2 amm
Hinonmeser PO4
Ixcitation: 4702
Measure: 550mm




eet? S/SIEA P,

Potassium molybdate

l pH<1,0
H,O
Molybdate acid

1 + PO*

H;(PMo,,0,,) * H20
1 Rhodamine 6G

Ion association complex
molybdophosphate

with Rhodamin

Oceanology 2006
Kerstin Kroger

Applied fluorimetric methods

NH,

Ammonia ions present in the sample reacts
with a buffered solution of OrthoPhtalAldeide
(OPA) 1.

After heating at 40° C, the reaction product
passes through a fluorimetric cell having the
excitation wavelength at 374/390 nm and the
measurement wavelength at 460 nm..

Tatamalaa:

LA. Aminot et al, Can. J. Fish. Aquat. Sci, 56, 1801-
1808 (1999).

Quenching
High sensitivity
Fast reaction



@ MicroLFA Smart technical features
A/ o5n

» automatic sample blank correction
» automatic washing

» automatic sample dilution allows double scale
measurements

» plug-in multi-hydraulic connector available for easy
reagents changeover

» compactness and modularity allow easy integration
In Ferrybox

» RS-232 protocol compatibility with Micromac-1000
and sondes

» compact dimensions: 270 (H) x 150 (L)x 175 (W) mm,
hydraulics / electronics.



Field test under JERICO
w TransNational Access program
/-\
~JERICO

ﬂ I

» Cuxhaven fixed monitoring station at the Elbe river
estuarine

» Lysbris Ferrybox system on a weekly route in North
Sea.
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MLFA Smart NH3 data from 20-05 to 06-07-2014
uLFA Smart PO4 data from 01-06 to 06-07-2014

PO4 data comparison with Micromac C MP3 on-line
analyzer



Field test in Cuxhaven

_\/SHEA Data from 15 to 23-06-14

s s s Helmholtz-Zentrum
i+it Geesthacht

Zentrum fiir Material- und Kiistenforschung

LandStation_Cuxhaven.Phosphate_Syst
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Field test on LySbriS s+ 1+ Helmholtz-Zentrum
ti7 Geesthacht

Fe r ry b OX SySte m Zentrum fiir Material- und Kiistenforschung

» Data from 18-07 to now

» PO4 and NH3 data comparison with on-board
Micromac-1000 units



Field test on LySbriS s+ 1+ Helmholtz-Zentrum
ti7 Geesthacht

Fe r ry b OX SySte m Zentrum fiir Material- und Kiistenforschung

. Location on Lysbris, under the Ferrybox

» PO4 and NH3 data comparison with on-board
Micromac-1000 units



m o
= =
=
= S
£ &
=]
(/]
N 2 1
R = g m R
. i
NE = IR HIF
— i _ _
202 Pl i
o ® 1t
= I - : S S | " {E
1 ' ' ! i o L. 1 4 [ 3 . ; s U.
+— ‘o o P =] oo - y di _
m : 1} . : B b S| 2] ! "
i e s & 1111 N | |

—_ 1 = Eolo F--Yhn 8 R % _ |- "

()] [s-] ! ' 4 ' m > o o i ] ] _ _ : m | "

v = P | SRS il | | Iy

[ ' ) ' i < (1. _-ﬁ|4||_| 2 3 " _ | _ _

. ' ¥ ' ' oy e 1 g ; : " _

IO 5 _._"__3v boeeeneend : _ _

- ! ' ! ] ' " HAE T - o o i e . "

LK L] = ' ! | ' 14 Yo LI b .“u .m m | .
‘

sie = P : A | " h . "

as — ' ' H ' L ; | _ 7 | _

- - n ' " ' " " N ] u ! " " _ 4 "

LA R k ; ' ! ' 1 F A 1 1 _ " | "
oo Pl | " _ " "
ll.ll. | | _ - _ . . _ 1 ' ' i
o | b o ' ' ' '
" 1 Jlllulll_o _ - _ - _ _ . _ _
' \ ' 3 T U ] i _ _ _ "
" . " . e N : ! ! ' i " ' [ [
oo ' "-,.J_--.w-" : " " " _
' 3 ' i (1 T 4:.._-1-0 _ _ | "
' 1 ' ' 1L [ A : _ |
' 1 ' ¥ ' ' ' | m C _ | .
] 1 ' " ] b ' ” ! 4 o - | _
' i ' ' horonou o : P : | "
' 1 ' 1 i ' ' ' ! ! . | i | _
| | | _ : | . | L} ] m - '
P i . Lo _ " I "
' | ' 1 L Lobod : " _ | L |
_ _ | _ . . _ 1 ' \ ! (=]
o= o P S - | _ _ " |

‘D ! 1 " " [ " ! " ; | " . _

H | 18 B " H i ; 1

A LR i | " _ _

S = | i H ~ --u i 0 o " “ _ " "

gl 1o . "--.?J_-..?m" 2 " " " "

| -

o) El 1 Do REREEE SR " | " _

T ' f ' ¥ L m - [ 5] v . | .

S al oo o | no1ohoa 1 o 1 i | "

: S

ol i b EEERE R : £l Y " "

N ' ' H ' . [ - S Lo | | 2 i} _

Loy o 1 - al o 3 o4 ! el _ n |
- 7 | I £ =@ ! S ) el | | T
al o " 319 ¢ P al " o " |

tg - IR b 8 R " 8| _ | “

2 N _ . : = in I Vo = | ' £ ' '

1] . =8 R [ =S al ' = ' '

: " Rl ) a b [ Z. ' ' ' '

— £l t le @ mil & ! o o 2 _ | ] b _ _

ol ! noon ! S| R L " : 2l _ e " "

(7] N o 2=l i It st S s all " ,m : _ _

: " . " " m- m. ! " ' " ' uunm m m! " Ta) " "

t =] ' ' ' ! i o |l L. ko ‘. s L=l _ .._na ] | _

— Lo Y o] 2| : & Lo el v S ; _ |

o ' ' ! ' ' (e0] - - 8 S| " i : | _

»w X <_"_:moII; Al _ 0
Q m"""_qmm"."_: Ik " elel 1 o
(@) - B =l Pl L . e " m

o) =1 I | ElS Voo o 5| " : : _ _

=i -l v i R Zllm= vy &8 " m m. " _ HE " "

U — _ | _ .
h . ENL m. P R .mn.\ =2 : £lle i '
L . _

q 4 =il Lo . e | - v - = 5l " s . "
— i ' i ' i =t e R = “ _ £l _ _
° ' ! ' 1 - = 1o .-".-.u_ o al _ g | "

" . | . 3 _ “ uo [ ity il " 1 £ o ' i
e o . P S _ ) m | _
_ | o T _
L u N EEEEE 2 T |
] ' 1 1 " L il | \ _ " . l _w||_ _
P ] P : : _ : - "l 0
b o P 1 " " m " a
or H o st . . | " |
' i ' [} i ' ' ' 1 ! . | | _
l_ _ _ . j ! _ ! 1 ' ]
H | 1 B i i i i
_ .|..|||T 0 . . | _ ] 1 [l i [l
' ' ! B _ - | . _ | . .
_ _ _ : 8 ! (] 1 1 1 I 0 '
[ ' 1 [} i o L) ] A f _ . _ _ _
P WK | | " _
' e ' I HL Y = : _ | "
" ' ! ' i ' " ' u 1 = . . _ .
P ¢ | ' [ ;! - o " | _
I P o ) o _ h | "
i ' ' H i (T i _ _ _ _
N ' 1 r _ _ - _ _
' i ' | I voa: _ _ i "
' 1 ' 1 noronoa Vo . . -
' 1 ' 1 i ' ' 1 : . _ _ ) |
' 5 ' ! ' 8 oo _ _ | _ ,
' ' L} L} ' s ! _ _ . |
b e ! A ! . _ " "
] . " RN . ' ' i \
| A _ h v H ' ! '
' 1 1 =k O ; | : . . " | | . _
; ' ' 1 [ HE - | . . "
_ . L e i | _ _
1 H ' 1 H o - O _ _ " "
1l ' : . _ | | .
' ! ' ) ' . Y ) v _ | .
I " | (. I o | _ "
_ _ _ . ] _ i ' 1 1 ol ] ]
' ' ; - | | _
g n b G H ! ! [
' i 1 1 ¢ | | . | .
_ _ _ _ | ! 1o ' ' ! '
i | 4% i i . ' :
" 1 ' ] L] _ " _ _ | . _
L ' 1 1 _ ! _ . _ _
. . . - | . H ' [ ' ' ' [ [
. . . " _ &, 4 L) il ' ' ' [ '
4 1 ! B | H ' ' i
i L o . ' : i '
(=] o~ i " " " . "
\M e 1 L] . _ |
qdd .. " _
M - |
—-——021 ...... _..
e e
qdd
I/1oWr

24
values, 0.085/0.00s

km (fre
om departure habour)
r




LFA Smart module: conclusions
@MEA 5

» Long term unattended autonomy
» Compactness

» Low reagents and sample consumption
» Low life-cycle cost

» Easy interface with data-logger
» Low maintenance by non expert users

THANK YOU
FOR YOUR ATTENTION



