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UNDER WATER MASS SPECTROMETRY:
HARSH ENVIRONMENT?
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UNDER WATER MASS SPECTROMETRY

Ex situ

In situ in a frame In situ at sediment-
including benthic chamber water-transition-zone

HELMHOLTZ



GLOBAL RELEVANCE OF METHANE IN AN/
AQUATIC SYSTEMS

90°0'0"

@
45°0'0"N+

0°0'0"

45°00's4 *

180°0'0" 1 35°0I'0"W 90"0!0"W 45°Ol'0"W D”t:'O" 45"(;'0"E 90"(:'0"E 135":’.)'0"E 1 80‘!0'0"
seepages * © gas hydrates * * methane related features * Free gas / shallow gas A Submarine mud vulcanos

® man- made gas release

Worldwide distribution of submarine mud volcanos (Milkov 2000), gas hydrates (Kvenvolden et al. 2001),
free gas occurrence (Fleischer et al. 2001), and pockmarks (Hovland et al. 2002). HELMHOLT?Z



STATE OF THE ART

Headspace technique
for analysis of discrete
samples

Gas analysis by gas
, chromatography
Phase separation:

gas phase from agueous
phase

Acoustic “image”
of gas bubble
plumes in the
water column.
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THE MEMBRANE INLET SYSTEM (MIS) QA NV/
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THE STRUCTURE
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Advantages / disadvantages

Supporting structure

Pressure
stability

Permeability

Reproducibility

Heating

Steel spring
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THE STRUCTURE QNNV/

o Additive 3D-microprinting
e Precision up to 50 um
o Complex structures possible

« Membrane material is limiting the porosity

1
~1/8" (3mm) ~§“(13mm)
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THE STRUCTURE

Supporting structure Holes for porosity

— Aquatic water

— Membrane
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THE STRUCTURE
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Supporting structure

Pressure

— Aquatic water
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THE STRUCTURE a AN/

Supporting structure — Aquatic water

Pressure

Membrane

Too high pressure / oversized holes

.

Cut rope and leave at ground
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THE STRUCTURE
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Concept Concept Concept
ellipse comb diamond

Concept diamond 6 6 g/

incl. supporting beams \ /

Not suitable
for production
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HEATING MANAGEMENT AVAY/)

Sample outlet

Three integrated modules for ,old“ system Sample inlet
the heating management: Open
Closed (vacuum)

1. Heating of the steal body ]
with cartridge heaters ﬁ
e Heating of the twisted tubes

2. Heat exchanger 1

« from 1 heated water heats the
inflowing

3. Internal membrane
heating

New system
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HEATING MANAGEMENT aA\V/

Original system

A 1
Arduino Uno:
Control and thermal

Heater 1

Heater 2

1

1

g 1

regulation 1
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Sensor 3

E Sensor 2

Heating element for
internal heating
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Supporting strucure Membrane
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HEATING MANAGEMENT QA N/
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Platinum wire T- Supporting
Sensor structure

Fitting ——
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OTHER DEVICES & COMPONENTS AN/

e More stable steel
body

 5cm diameter
 New design

e Fittings
e QOther seals
» QOther fixation of the tubes

(Source: swagelok.com)
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TEST OF THE DEVELOPED SYSTEM AN/

 AWI pressure tank for tests

alle 5 Kabeldurch-

o Up to 650 bal’ fihrungen 6
SubConn M[BHGF\ —
« Component groups g0 UF
e Supporting structure & membrane gub[p;.nn BH:,F_\
#/16"-20 UNF—n.?.%E

» Fittings & tubes
o MIS steel body

e HPLC-pump
* Final expedition
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e High porosity
* High pressure stability WWW. awi.de
» High reproducibility Malte.Hoehn@awi.de

HELMHOLTZ



	Slide Number 1
	UNDER WATER MASS SPECTROMETRY:�HARSH ENVIRONMENT?
	UNDER WATER MASS SPECTROMETRY
	GLOBAL RELEVANCE OF METHANE IN �AQUATIC SYSTEMS
	STATE OF THE ART
	THE PRESSURE
	THE MEMBRANE INLET SYSTEM (MIS)
										THE STRUCTURE
	EliSE – BIONIC LIGHT WEIGHT 
	THE STRUCTURE
	THE STRUCTURE
	THE STRUCTURE
	THE STRUCTURE
	THE STRUCTURE
	THE STRUCTURE
	HEATING MANAGEMENT
	HEATING MANAGEMENT
	HEATING MANAGEMENT
	OTHER DEVICES & COMPONENTS
	TEST OF THE DEVELOPED SYSTEM
	Slide Number 21

