
Add 10 ml

HCl
Centrifuge

0.22 uM syringe

filtering

Add 2.5  ml

DI water
Centrifuge

0.22 uM syringe

filtering

Add 10 ml

hydroxylamine 
Centrifuge

0.22 uM syringe

filtering

Add 10 ml Na
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0.22 uM syringe

filtering
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Dithionite

Centrifuge
0.22 uM syringe

filtering

Shake for 1

hours

Shake for 1

hours

Shake for 1

hours

Shake for 1

hours

Shake for 1

hours

Decant

Supernatant

Decant

supernatant

Decant

supernatant

Decant

supernatant

Decant

supernatant

Add 10 ml

DI Water
Centrifuge

0.22 uM syringe

filtering
0.25 g Soil

Pre-

weighed in

15 ml tube

Shake for 1

hours

Decant

Supernatant

0.25 g Soil

Pre-

weighed in

15 ml tube

0.25 g Soil

Pre-

weighed in

15 ml tube

0.25 g Soil

Pre-

weighed in

15 ml tube

0.25 g Soil

Pre-

weighed in

15 ml tube

0.25 g Soil

Pre-

weighed in

15 ml tube
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Protocol 9.28.22

1:5 ratio of

soil:water

150-200

rpm 

Long Resident

Times May

Require Robot

Accessible Cold

Storage Here

 Soil SolvenT Extraction & Filtration

Aliquot and

Weigh

0.25 x 6 Send

to WEOM/

MAOM Protocol

1.5 grams

for RNA

10 grams

for DNA

Exit to

Human

Exit to

Human

Send to

Extraction

Module

2 x 30 g

Outsource 

Exit to

human

3x 8 g

biomass &

N

Exit to

Human

3x 4 g

Inorganic P

Extraction

Exit to

Human

3x 10 g

Gravimetric

Water

Content

Exit to

Human

Send to

Kuo

Freeze for

later

Freeze for

later

2 x 30 g

Respiration &

1 g B-

glucosidase

Exit to

Human

2 x 30 g

texture

Exit to

HumanAliquot and

Weigh

2  x 30 assures > 50 g even

for low density soils

16-32 aliquots in Phase I
Start

Automation starts here

Start

Automation starts here
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Times May
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Storage Here
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Aliquot & Weigh Soils System - Bruker scimaX 7T MRMS

            N.B. Also require sample infusion system (like an LC Autosampler and Pump) - Currently use PNNL home built system, PAL robot, custom software and Agilent pumps.

Solvents - Water, methanol, chloroform, acetonitrile

               Exotic solvents - toluene, DMF, hexane, IPA

Solvent notes - Electrospray Ionisation (ESI) requires some organic %, typically we run 50-100% MeOH

               For CHCl3 samples, still add MeOH to help it 'spray'

               MeCN is an alternative in other complex mixtrues, generally avoided in soils

Sample Volume - ~60uL per analysis (infusion)

Sample Analysis Time - ~15 minutes per analysis

Infusion carts use 1.5mL microsolv vials with slit caps. 

        https://www.mtc-usa.com/product-details/id/4125174/catalog/9502s-wcv < vials

          https://www.mtc-usa.com/product-details/id/4125020 < caps

What is the sample throughput per week?

        672 analyses at 100% throughput - allowing for QCs, blanks, interruptions - estimate ~500 max real world

         Note - this excludes measurement replicates - min 3 should be performed. 

Challenges to "automation?"

         Instrument calibration, sample-to-sample variation related instrument parameter optimisation

         Carryover, cross contamination, sprayer or line 'clogging'. 

         Need to clean and calibrate instrument at least once per week - ~ 1-3hr manual time.

What kind of data is produced in what volume?

         Bruker .d data folders containing the data and instrument (MS) metadata/parameters. Estimate 100MB each analysis.

         so up to 50GB a week with current methods

What software controls it now?

          MS Instrument Control - Bruker ftmsControl, Bruker Hystar

          Infusion cart (built at PNNL) - PAL robot with "LCMSNet" (PNNL Software). 

          CONSIDER - Should we just buy a matched LC to the LC-MS system to have fewer variables between modules, same software, etc etc? 

definition of what

software we will use

to start data

aquistion is a

dependence for

automating data

capture protocols

7T FTICR Analysis

Workflow includes a rack chiller, or chiller for the SPE system

Curren workflow steps. Details in Appendix 2.

PDF Gilson Optimization.pdf

PDF Gilson Liquid Handler SPE Method[100].pdf

Solid Phase Extraction

xxx

Process Questions

Phase II: 80 x 6 x 1 =480 samples

Phase II: Eventually: 5 cores, 80 samples/day

Phase 1: 16 x 6 x 1  = 96 samples (min) or 32 x 6 x 1 =192 samples

Phase I: 8 Cores, 16-32 samples/day

Shimazu 406-241-2306 TOC/TN. This device has an

auto sampler with a magnetic top, but does not

connect via an API.  This may be a human-robot piece

Christine Gobrogge: Shimadzu 406-

241-2306

3ml, 10 min run time for TON and

TOC. Autosampler has magnetic

access top

PDF sih516005.pdf

NOT Part of the

Automation

Work Flow

TOC-TN--NOT AUTOMATED, NOT PART OF AUTOMATION PLATFORM

Phase I: 96-192 samples max

Phase 2: 480 samples max

TubeWriter 360 Labeling Solution

Use QR Codes on Curved Surfaces

Labeling Solution

How do we ensure the

entire flow path is

solvent compatible, and

amenable to CIP (clean

in place) to switch

betwee solvents? Does

salty samples risk

crashing out in valves?

132mm height is a

limiting factor -

dont overdesign

things or it wont

fit?

Spoke to Jim at Hamilton:

Microlab Star: 8 pipets, any

number of solvents, one at a time

or all at one time, capper can

break seal and tighten, can pipett

different amounts in each tube,

aspiration has a sensor for

blockage, can aspirate different

volumes. Filtration would use 24

well plate filter system, then have

to move solution back to tubes.

Posssibly need a custom design.

1. Here is the STAR DeCapper Video: https://www.dropbox.com/s/

vm1tpjt3w9w53im/Decapping%20STAR.mp4?dl=0

2. Link to STAR in Operation:  https://www.dropbox.com/s/

b7f131kr8wen4x5/Microlab%20Star%20Line%20-

%20Video%20%281%29.m4v?dl=0

3. Link to Spinner Channel:  https://www.dropbox.com/s/cdcem9furvfe7xz/

Spinner%20Channel%2050mL%20Tubes.MOV?dl=0. 

4. 3.5mL Pipetting Channels: https://www.youtube.com/watch?v=

KZ_fh3B7RpU

PDF STAR Capper_Decapper_Slides.pdf

500 grams

of Sample

Sieving

 (4 mm)
Homogneize

Air Dry

400 grams

Air Dried

Soil

Hand Sieve & Homogenize

split extract subsample for

ICP MS analysis for metals.

Need to decide which

extraction method will be

used for ICP.  (HCl to TOC

good relationships). Need

low salt for extraction

solution to not clog the ICP 

--- look for outsourcing

options --- KR

NEW Tripple

Quad ICPMS

coming in.

Salt

Compatible?

NOT Part of the

Automation

Work Flow

Tripple Quad ICPMS: NOT PART OF AUTOMATED WORKFLOW

TubeWriter360

LIMS/NEXUS Connected

Labels specified by

experimental design in

NEXUS

Tube and Container Labels

•

•

•

PROCESS NARRATIVE

2mL Hydrophilic Filter

Plate, 0.2µm PVDF

Membrane (96465-10) -

Analytical Sales and

Services, Inc.

2mL Hydrophilic Filter Plate,

0.2µm PVDF Membrane, Units/

Pkg: 10

Search Results Page |

Fisher Scientific

Prefilter Provides Efficient

Clarification of Highly

Particulated Samples-Integrated

prefilter yields consistent

filtration of samples with high

levels of gross particulate-New

well geometry results in faster,

more uniform filtration rates

across the plate with reduced

hold-up volume-Innovative ...

Fishersci

MultiScreen-GV Filter

Plate, 0.22 µm, clear, sterile

| MAGVS2210

MultiScreen-GV Filter Plate, 0.22

µm, clear, sterile Sterile, clear

96-well filter plate with 0.22 um

pore size Hydrophilic PVDF

membrane for Sample Prep &

YAC Culture. Comes in a pack of

10. - Find MSDS or SDS, a COA,

data sheets and more

information.

Emdmillipore

Links to hydrophillic 0.22 micron filter Plates

Thermo Fisher Scientific -

US

Sign-in required

Thermofisher

Corning™ Filtr

Description Corning FiltrEX filter

microplates meet standard

ANSI/SBS footprint dimensions

for microplates. The rigid side

walls make the microplate ideal

for automation and the wide

skirt accepts bar codes.

Individual filter disks are

encapsulated in the microplate

by a unique process that ...

Fishersci

Bond Elut PPL

Bond Elut PPL retains even the

most polar of analytes, and its

large surface area and high

hydrophobicity allow for

reproducible extractions and

high recovery rates. Visit this

page to find out more.

Agilent

Bond Elut 96 well Plates

Bond Elute PPL Versa Plate. Verified this is the same bed mass (100 mg) . Volume is 2 ml.
Open link

There is also this square plate format that is designed to fit to positive 

pressure manifolds but seems to be available in every sorbant but the one we want, PPL.
Open link

Versa plate dimensions

9 mm OD

64 mm top to tip height

38 mm height above the base plate

1.8 mL total empty tube volume

So, the total height is the same as the total height of the tubes (64 mm).

The base plate has the standard foot print for 96 well format (125 x 85

mm).

Hope this helps

PROCESS NARRATIVE

Hettich ROTANTA 460/

460R centrifuge ROTANTA

460R, AC/DC input 240 V

AC centrifuge hettich

Hettich® ROTANTA 460/460R

centrifuge ROTANTA 460R, AC/

DC input 240 V AC; Synonyms:

centrifuge hettich,hettich

centrifuges; find -Z623539

MSDS, related peer-reviewed

papers, technical documents,

similar products & more at

Sigma-Aldrich

Sigmaaldrich

Possible Centrifuge

PROCESS NARRATIVE

This is a textbox...

Chilled Storage Device

Phase I: 96-192 samples max

Phase 2: 480 samples max

Field Sampling
HCl extract

DI water

extract #2

Hydroxylamine

extract

Na

Pyrophosphate

extract

Dithionite

extract

Water Extract

HCL

Acidification (low

uL addition)

Confirm pH <=2

Confirm pH <=2

HCL

Acidification (low

uL addition)

Confirm pH <=2

HCL

Acidification (low

uL addition)

Confirm pH <=2

HCL

Acidification (low

uL addition)

Confirm pH <=2

HCL

Acidification (low

uL addition)

Confirm pH <=2

possible

larger volume

of HCl to

bring pH<2

IS THIS ONE

FOR pH

Measurement? If

so, do not add

HCL

Acidification and pH Measurement

PROCESS NARRATIVE

Phase I: 96-192 samples max

Phase 2: 480 samples max

Aliquots for TOC and ICP MS analysis

if sufficient volume/mass is available. This

would be a programmable/optional step

This is a textbox...

Chilled Storage Device

END Automation ends here

END

Automation ends here

END Automation ends here

Long Resident

Times May

Require Robot

Accessible Cold

Storage Here

This component shall meet

the following performance

requirements:

•Scheduling and workflow control software received information

from the NEXUS LIMS on the number and identity (barcodes) of

samples and subsamples below.

•

System receives from 1 to 80 400–700-gram pre-sieved (4 mm screen) soil samples.

Technician loads samples. Containers can be off-the-shelf or customized, but must be

washable at 100 °C. Throughput: 16 (minimum for Phase I, 32 ideal for Phase I) to 80

(or more, Phase II) hand-sieved soil samples (called original soil [OS] samples)

received and processed per day. Cool samples (4 °C) if residence times before

processing exceed 1 hour.

Scheduling Software and LIMS

NOT AUTOMATED

https://www.fishersci.com/us/en/catalog/search/products?keyword=AcroPrep%E2%84%A2+Advance+96-well+Filter+Plates+for+Aqueous+Filtration+-+350+%C2%B5L%2C+0.2+%C2%B5m+Supor+membrane+%2810%2Fpkg%29
https://www.emdmillipore.com/US/en/product/MultiScreen-GV-Filter-Plate-0.22m-clear-sterile,MM_NF-MAGVS2210
https://www.thermofisher.com/order/catalog/product/278012?gclid=Cj0KCQiAmaibBhCAARIsAKUlaKQ9XWG7GyL6rO7T9FhiAvtqlWzBJuneocuBYK0YemPs4ePrWV3M3pEaAqPGEALw_wcB&ef_id=Cj0KCQiAmaibBhCAARIsAKUlaKQ9XWG7GyL6rO7T9FhiAvtqlWzBJuneocuBYK0YemPs4ePrWV3M3pEaAqPGEALw_wcB:G:s&s_kwcid=AL!3652!3!562127230705!!!g!!!15287362487!128563401494&cid=bid_clb_ccp_r01_co_cp0000_pjt0000_bid00000_0se_gaw_dy_pur_con
https://www.fishersci.ca/shop/products/filtr-i-ex-i-filter-plates/p-323914#?keyword=
https://www.agilent.com/en/product/sample-preparation/solid-phase-extraction-spe/bond-elut-ppl
https://www.agilent.com/store/productDetail.jsp?catalogId=7541901C&catId=SubCat3ECS_29994
https://www.agilent.com/en/product/sample-preparation/solid-phase-extraction-spe/bond-elut-2-ml-96-square-well-plates
https://www.sigmaaldrich.com/US/en/product/sigma/z623539?gclid=Cj0KCQiAmaibBhCAARIsAKUlaKRg5S7dBHQFzLv3KVmHgg3EjNca_NsqB5prTMxH5tfpMpUje0p23BwaAuygEALw_wcB&gclsrc=aw.ds

