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Dr. Torben Gentz and his Mini Accelerator Mass 

Spectrometer at AWI 

Ionplus AG (Ionplus.ch) from Switzerland
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SRIõs Membrane Inlet Mass Spectrometer
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Specifications

Å Power: 60-80 Watts

Å Voltage: 24 VDC

Å Dimensions:

ī Length: 64 cm

ī Diameter: 24 cm

Å Weight:

ī In air: 35 kg

ī In water: 5 kg neg.

Å Depth rating: 2000 m

MIMS
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Collaborative Research

Development of an in situ porewater sampler coupled to an 
underwater mass spectrometer for high-resolution biogenic gas 
measurements in permeable sediments

R. W. Fulweiler(PI), E. J. Chua, W. Savidge, A. M. Cardenas-Valencia, S. K. Toler, and 
R. T. Short

Problem:  Approximately two-thirds of contin-
ental shelf seafloors consists of permeable 
sediments that are important in biogeochemical 
cycling, but sampling difficulties in permeable 
sediments have inhibited accurate measure-
ments of chemical fluxes. 

Objective: Provide a reliable tool to measure 
dynamic biogeochemical processes in the field 
to gather more realistic, high-resolution data for 
models.

Approach:  Develop a porewater sampling 
system that introduces minimal sampling 
artifacts, and deploy it with an underwater mass 
spectrometer (UMS) to collect high temporal 
resolution data from various sediment depths 
over periods of days to weeks.

Huettelet al.,

2014
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Previous PorewaterAnalysis by SRI and SKIO (NSF)

CO2  

O2  

Sediment water probe in the Florida Keys

Two-day time series of sediment dissolved gas 
concentrations on the Georgia continental shelf

ÅProgrammable profiling probe for analysis of 

sediment porewater (Bell et al., 2012)

ÅWater pumped from various depths (< 20 cm) in 

the sediment (and water column above the 

sediment) to UMS for analysis of dissolved gases

ÅData collected continually over periods of several 

days and transmitted to shipboard laptop
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New PorewaterAnalysis System Concept

Key modifications to improve accuracy and reduce sampling artifacts:

Å Separate sampling process and UMS analyses using a two-valve system

ī Different flow rate regimes for sampling and analysis

ī UMS farther from sampling location to reduce environmental interferences

Å Use a flow-injection analysis approach to improve reproducibility and accuracy

ī Integrate flow injection peak for improved statistics rather than quantifying on a

steady-state signal level
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Dual Valve System for PorewaterSampling

ÅTwo-valve system used for sample 

collection and analysis

Å8-port valve selects sediment depth

Å6-port valve contains a sample loop 

(2 mL) to be filled from each depth

ÅValve is switched after loop is filled 

to direct contents to UMS

ÅUMS samples water column while 

the sample loop is filled

Patent Pending



© 2017 SRI International
8

New PorewaterSampling Probe Systems

Bellet al., 2012

Concept 1 (SRI):

ÅArray of 7 sediment probes, each 

at a fixed depth

ÅWater is pumped through a porous 

frit (d) to valve system

Å3D sampling profile (difficult to 

model)

ÅSurface expression produces 

sediment artifacts

Concept 2 (SKIO): 

Å Linear array in a ñprintedò plate 

holder for insertion into sediment

Å Water pumped through a porous 

frit at the end of each sampling 

tube

Å 1D sampling profile (easier to 

model) and no surface expression
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Evaluation of Appropriate Sediments and Field Deployment

Å Inlet system being tested at BU to 

determine appropriate sediment 

porosities

ÅGoal is to establish practical lower 

limits of sediment permeability, fines 

content, and optimum sampling 

flow rate

ÅA quaternary diagram will be 

developed from tests

ÅResults will determine range of 

natural environments suitable for 

deployments

ÅA field deployment of the porewater 

sampling system and UMS 

scheduled for the summer of 2018

See HEMS Workshop Poster: 

Development Suitable Sediments for Deployment of a 

Novel PorewaterSampling Underwater Mass 

Spectrometer, E. J. Chua et al. 
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Carbon cycle of biological pump in euphotic zone

Collaborative Research

Inventories of Primary Productivity by In Situ Mass Spectrometry in the Upper 

Ocean (ZIPP MS)

B. Loose (PI), S. Gartzman, S. K. Toler, and R. T. Short

Problem:  Insufficient data on primary productivity in the 
upper ocean. Most measurements are made by 
collecting water samples yielding poor spatial and 
temporal resolution

Objective:  Provide a means to collect high spatial 
resolution measurements of concentrations of O2 and Ar
to evaluate net community production (Armeasurements 
account for variations from physical parameters)

Approach:  Deploy the SRI membrane introduction 
mass spectrometer (MIMS) on a towed platform to 
obtain high resolution vertical (Z) inventories of primary 
productivity (ZIPP) in the upper 200 m of water column
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Deployment Vessel


