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00 01 02 03 04 05 06 07 08 09 10 11 12 13 14
* 00: Plenary Sessions
* 01: Early Solar system and early planets
Vinciane Debaille, Shogo Tachibana, Hanika Rize
* 02: Mantle and Core
James Day, Anat Shahar, Julien Siebert
+ 03: Earth's Lithosphere Formation, Evolution and Recycling
Cin-Ty Lee, Janet Hergr, Sonja Aulbach
* 04: Nano to Microscale processes
Sumit Chakraborty, Steven Reddy, Dominique Tobler
* 05: Minerals and Energy for High Tech Societies
Sarah Gleeson, Sasha Wilson, Jianwei Li
+ 06: Magmas and Volcanoes
Tamsin Mather, Alessandro Aiuppa, Fidel Costa
* 07: Co-evolving life and environments through deep time
Axel Hofmann, Aubrey Zerkle, Tais W. Dahl, Benjamin Johnson
* 08: Climate of the past. present and future
Heather Stoll, James Rae, Jess Tierney
+ 09: Weathering, erosion and the critical zone
Heather Buss, Clifford Riebe, Philip Pogge von Strandmann
* 10: Chemistry of the Oceans and Atmosphere
Laura Robinson, Alex Baker, Thomas Weber
* 11: Geobiology and biomarkers
Drew Gorman-Lewis, Jennifer Glass, Ricardo Amils, Laura Villanueva
* 12: Metals and nutrients in terrestrial and freshwater systems
Ruben Kretzschmar, Laura Wasylenki, Jeffrey Catalano
* 13: Biogeochemistry of contaminants and pollutants
Karen Hudson-Edwards, jiubin chen, Carl Lamborg
* 14: Communicating Science
Sarah Simpsan
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m A Hands-on Course in Reactive Transport Modelling

Saturday 17th August 08:30 - Sunday 18th August 17:00
Contacts: Craig Bethke, Kate Maher, Brian Farrell, Qusheng Jin

. Geochemist's’
pER8/17-18 WORKBENCH

Please join us for two days of hands-on training in reactive transport modelling using The Geochemist's

Workbench®. Following a fully hands-on format, you will learn to construct, trace, and interpret models of transport in reacting geochemical systems. Specific topics
covered include: an introduction to geochemical modelling: transport in flowing groundwater: dual porosity models (stagnant zones): Ky, Freundlich, and Langmuir
sorption: surface complexation; colloid-facilitated transport: reaction kinetics: biodegradation: dissolution and precipitation; microbial catalysis and growth: effective
graphical presentation; and creating animation and video. The topics will be illustrated by the instructors through a series of case studies.
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BURBS B EE S o WIRFRE R I 2N g BT iR - BS— S iEls > DUE
AANE P I & 1 e B BRI O SRR b o DU RHRIRF AN R 73 R 2. -

— ~ 8H17~18[ : JHERE - ROEEFHAEEREZRE (A Hands-on Course in Reactive

Transport Modelling )

RERFE HGoldschmidt @i i The Geochemist’s Workbench/y E[He At o 2RFZ N EIE
FZ e (S #E8H - LA (# F The Geochemist’s Workbench® (LU fEfEGWB) Bk
HETT A RA R E o SERTSLVUAL » 0 %E Craig Bethke - Brain Farrell ~ Kate Maher DL &
Qusheng JinDUfir B2 o 32N A FET i Bd B RS/ (Introduction to the GWB) ~ &
= {Hg (mass transport ) ~ &[5 RY (dual porosity ) ~ JZE T (sorbing solutes)
FEEEEHFE (surface complexation) ~ B 524%44 (uranyl remediation ) ~ R ES (FHifigy
( colloid-facilitation transport ) ~ Jige R & Bi4hE (fluid mixing and scaling ) ~ 2 &) /]
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Saturday
8:30-9:00 Welcome and Overview
9:00-9:50 1. Introduction to the GWB
10:00 - 10:50 2. Mass Transport
11:00 - 11:50 3. Dual Porosity
11:50-12:50 Lunch
12:50-1:10 Animation and Video
1:10-2:00 4. Sorbing Solutes
2:10-3:00 5. Surface Complexation
3:10 - 4:00 Case study: Uranyl Remediation
Sunday
8:30 - 9:00 Welcome and Perspectives
9:00—-9:50 6. Colloid-facilitated transport
10:00 - 10:50 7. Fluid Mixing and Scaling
11:00-11:50 8. Reaction Kinetics
11:50 - 12:50 Lunch
12:50-1:40 9. Biodegradation
1:50 - 2:40 10. Dissolution and Precipitation
2:50~3:40 11. Microbial Calalysis
3:40-4:00 Wrap-up and Discussion
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-1 Set initial, boundary conditions

¥

At each node (ij} ¥

| Evaluate transport equations

t=t+At

I At each node [ij} ¥

: Solve chemical equations

&5 ~ S e E i AE E AR -

PEE DR SLREAL (dual porosity model) 714H o B LR HAIAIESFHTR - ke
TERENIERE 0] 73 By E HUR BhBLE R E R 77 (free-flowing and stagnant fractions) - %
BRI EAE A REEER (diffusion) 73Rl E B HABIEEERESE) - 5
AL > AAE RS S g RSN ARSI - AEE AR T AT
HYyaabEnse—ERTE (E6) -

Dual Porosity Model .

free-flowing

&6 - LRI REE -

BT REREAE S (sorbing solutes) #&FE o AEIMIA LB - EHIE7E
%3 (distribution coefficient, Kq) 7574 - #K MR DISHER » i A B REREL
CFR > MR A T =X

S = K¢*C (1)
S A Freundlich 7% » HA R R BURAS R HA B RIGI B RBUAEIT -
S = KeC" (2)

H K¢ By Freundlich {4 > nkFreundlich 58 - SB4MNE7 Langmuir 7554 » R0 E
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* Sorption rxn

>L:Cd™ =2 >L: + cd™

m,.m_,.
« Mass action K = . 3
= ©
sL-cdt
*Massbalance  (m,.) =m, +m__.. (4)

* Langmuir eqn

M, e =(m>|.:)rm ©)

DIAEIIEAGT BRSNS TR E R I ERE - S s E R th e a =
HO(E7) > FERERFEIUEESEEA -

.0010
0008 —
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(umol g1) .0004 —

0002 -

Langmuir

Data of Alemi et al. {1991}
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01 e e — +
[ \>(s)Fe0Pb
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10~ || \ Pb
I —
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BESE > BRI S S e A am s e (scaling ) AYRIRE - 4555 RE H B B4
PR BRSREUIAERE - — RIS > FEEERY - Aol TAREE H LUK T 2G5
FER - BB ARIRARIEE S5 - e /KRR T B g B BE VY E S84 S e

 IERFEEYYE AT OB EE s o AR ERRE T 48— (E BB T - sz (E K

WA > (H /K TP SR T LR R AR e TS AL S R EE Ao (barite) EHERRAEE
gop ([E111) - REbtAe (s A SR (s U FUHNE Sehi B VIRV s R B O ([8112
) o fE DR E R -

ZARFRE BRI E N EZ B 152 (reaction Kinetics ) - s[&| B FEREYAAREL)(
B~ S EJE K JE (redox transformations ) ~ % 4E ¥ /X &t B 4 £ ( microbial
metabolism and growth) ~ JAEFISEESY2 R (redox transformations ) ~ DL SR AS (&g

(gas transfer) &5 o B A SEMA A > G WY BArrhenius T2 » o fy

K=Aeg &R (6)
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Formation damage:
Crystals of barite
scale block pore
throats.

Barite and calcite scale
in pulled tubing.

Miller Field
separator,
before and after
removing 50
tons of barite.

Courtesy Eric Mackay
@11 ~ IR SR TP Y4STE
10(0% MI”EI' Barite =
1ooi__* i
1L ‘ y— L3
1008 Forties | . i
Barite 1
QK 1
(precipitation i !
disabled) Celestite 3

K¥ L = It L=

0 2 4 6 8 10
Seawater reacted (kg)
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Yl fE (biodegradation) 2R ME i E IR » Kb T EE w0
oy Bl Z (L (enzymatic catalysis ) {EF 41 5 IE
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531 FEIEORRATE - AT S AR S L S E YR SE B MR AT e A
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AHE/VBEOH R A R 2 £ > Al N A —(EREE (flash talk ) AyEEREHEL
SHIRERA o F6 05 ol B R SR S I R - — RS Ry 150758 - FUEEE A58 0 £
FLRAE BRI R B (A S G H TR o H A TERT RS K o PR T4
iy (soft ionization technique ) = L5775 AT —fGCIMSE HI & T A B LA ik
& (ERIEAE (plasma) ERBETIR o FEZIATH S R bR IEGeNE o SR Ryl
ZERFNEE > TEBE T LR T B EGEE S FEFZ R [M+O-3H+] "k - » B s T TE
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8H22H

ARH A HRGRENTHE 2 DB S - BN o Horpa (e e 5 A /K &
REZHH (bivalve) {ERyfihn > st Hrdr £ cE (Ba~ Sr~ Ca) -~ BRI - B
ORaf PRI IEACEHERITH o Horp 5T R UERGIC AR & B A E RS B
&% o] FAGEHUKE LSRR 5 2R P Ral P Rafe iy AR B B4R 4% 1f 4 5
E8b > HPTAW Ry KASER R -

8H23H

KHEBZIFEGURRNHR S - BE8EHR - HalRs - TENFUELH

RACH L (IR A T - EAFIE SRR (sweet point) HYEER - B
RETRTE R EEHE - JAEMEREE R (noble gas) ~ ER(EADWE - bk
248 » S HEEHL AN E T Sy g% (infrared spectroscopy-atomic force
microscopy ) i HERIF S/ - HPAEZELMRFIUERE T - EEgay
TR > JREHIC=OE gEAR/V » CHa/CHBE N 5 IEAHSE S BAE JH SRAEHRIT
i SHSRELR SR A TR RS FHYSEME -

BT ERENAN - FHBEGOH R R B KB G LR B2 B LAY T RE - Al 2
EXNorth Dakotas 7 B /KM os » #5FiELbBg /K% =Na ~ Cl ~ Ba ~ Sr~ Li ~ NH, ~ B
HERLEY) - BN T HAERBEERRESHETE » MSeHAs < BT REFEN
HAEY AR IR E S 2 B L - HECSEITREAM TR SRR
fETaE -
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TEBRAFMIKMCERIEIR T AL AR REERESINZE® -
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Organic geochemical characteristics of Miocene and Pliocene

sedimentary rocks in the southern Taiwan
L.=].SHIAU®* 1 -H. HSL, ].-C_SHEN, L-T.LIN,H -1. MD
EDRI, CPC Corporation, Taiwan, Misoli, 36042, Taiwan. {*cornespondence: shiauljiepe. com tw)

Intraduction
The Kasohsiung-Pingtung areain southern Taiwan has considerable

seeps exposed shown to have ail and gas exploration patential. This = -
study presents the hydrocarbon and biomarker results revealed by . el b
gas chromatography tandem mass spectrometry (GC-ME-MS) and - [ &,
pyrolysis-gas chromatography (Py-GC) from outerop rocks in g s E Y -
southem Taiwan. The age of these samples ranges from the mid- . - =
Miocens to late Plastocens. The site locations and regional - | 4
stratieranhic chan are illustrated on Fig.] and Fig2 , respectively. b { T

" o > | Fig. 3 Theorganic rickmess of rock samples o L

= = i this stady 2
Methads !
. The TOC (total organic carbon ) contents Fig. 4 The cross-plotof Hydrogen

were analyzed by elemend analyzer, and ibe
bydrocarbon potentials were amalyred by
- Rock-Eval I1. The GC-M3-MS coald avoid
— . the co-eluile problems on ibe biomarker L
—=-- . — analysis and the PyGC & msefal 1o analyze -

Index (HIjand T,

g compommds bound @ $he kerogem We .
- "= . combined dizse two methods to discuss the
g * owcrop samples from ihe soudwesiorn
- .‘ Fig. * Regiomal seratigraphic cham Taiwan
| — — {Adapied from Chen ed al, 200 &)
Fig. | The sites Map and the

“%hovaleofsamples. Inthe  Fig. 5 Cross-plot of Pristans’C n-
castof the Chibsban fault the  alkane ( Prin-C,) and Phytane/C, n-

matarity of ostcrop mplksis 4 kang ( Phin-C,). Most samples are
significamtly with higher value. 1iniy o amnosed by humic kerogen

Fig. 6 Ternary disgram of O, -C,,
e gular steranes.

Fig.7 Cross plot of C , steranes
205/205+20R) andPR/(PR+aa)

Fig. 9 The Py-0C chromatogram of kerogen B .
derived from theds rock samples. In this study, N ot
we get the temperatune steps form 300T to e
GO0 The lower to maderate maturity samples
yielded more bounded hydrocarbon, than the
higher maturity samples. In addition, the
carbonaceous materials extracted from
shallower buried and young strata indicating the e A
lower maturity than the host rocks, and the Py-
GC chromatogram also indicates carbonacsous
Jg'nleria]n are with less hydrocarbon cracklo\'l (derived from the
from .h:m3en_ The younger sirata are .w1|.'h Methylphenanthrene Index]
cracking hydrocarbon that may be associated o prar *
with the orogeny and re-deposited procesies. N

Results and Dhscussion

The Rock-Eval analysis indicated that thess samples are mainly composed o
type I organic matter, and that the grades Ofgan 1o maiter contents &re poor b
f The GC-MS-MS analytical results of biomarkens extracted from the nocl
samples indicate that the sirata are mainly ofnentic facies.

The matunity revealad by biomarkers and vitrinite reflectance (%Ro) indicate
that maost of these samples are of low to moderste maturity, which is als
supponted by the Py-0C data of the kerogen pyrolysis resulis. However, we als
found the % Ro in the carbonaceous materials from the Pliocene sirata is lowe
than that in the host rocks in the borehole of this region, suggesting the younge
sirats haven't be buried deeply and the %Ro of the strata should not be so h
Therefore, it might be attributed to the re-deposition processes that are assoc
with the erosion resulted from the intense orogeny and stronger precipitation, o
ather different depositional enviranments.

In addition, the Py-0C results revealed the cracking hydrocarbons exist in th
kerogen of these mature rock samples collected from mid-Miocens to earl
Pliogens, which indicates the hydrocarbons of the sespages could come from th
ove-rmentioned sir T it inita the
lorationin on:

Fig. 8 Cross plat of Re¥s
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