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PURPOSE

> Data will be acquired to estimate the upper
limit to atmospheric emissions attributable to

petroleum.

» The industry is also interested to develop the
science necessary to understand mercury in

hydrocarbons and its fate in processing.



OBJECTIVES

» Determine the mean concentration and range
of concentrations of mercury in crude oil

processed in the U.S.

» Data must be statistically significant

» Sampling and analysis methods must reflect

the best science currently available



LABORATORIES

» CEBAM ANALYTICAL (Combustion CVAF)

> FRONTIER GEOSCIENCES (Digestion CVAF)
» U.S. EPA (Combustion CVAF)

» TEXAS A&M (Neutron Activation)



TECHNICAL APPROACH

» Phase 1 — Analytical Methods

» Phase 2 — Sampling Methods and Oil Variability

» Phase 3 — Statistical Sampling and Analysis



Sample Ensemble

170 market-named oils were sampled and analyzed.
Oils come from both domestic and foreign sources.

Each oil is sampled and analyzed a minimum of 3

times

Inter-laboratory replication - 20%



Mercury in US Crude
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Mercury in US Crude

Standard
Deviation

[
=
(@]
=
c
o]
-
i)
>
[¢]
(]
©
=
1]
©
c
o
e
/s

s* =0.44C " +0.013
(R =0.85)

Mean (ug/kg)




Mercury in US Crude

Oll Streams

170 data points

Mean - 7.3 pg/kg

Median - 1.5 pg/kg

SD - 46.1 ng/kg

Range - 593 na/k
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Mercury in U.S. Crude

Country Volume

ARy (1000 barrels)
Africa 705,714
Asia 50,333

Canada 591,489

Europe 198,389

Mexico 585,023

Middle East 883,946

S. America 677,169
US 2,315,760
Total 6,007,823

% US
Supply

11.75
0.84
9.845
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Mercury in U.S. Crude
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Volatile Species

KH = ng/mL (gas) / ng/mL (lig.)

¥

e DMHg (slope = 3372 +/- 191)
® Hg (slope = 2539 +/- 1236)

3.4 3.5
1000/T (K)

Henry’s Constant for Hg® and DMHg in Toluene



Asphaltene Hg by
Differential Solubility

Sediment Mercury
THg Oil — THg Filtered Oil

Asphaltene Mercury
C7 Insoluble & Toluene Soluble

Insoluble Mercury (HgS, HgSe)
C7 Insoluble & Toluene Insoluble




Asphaltene Mercury

Asphaltene

Insoluble

Soluble

Mostly Asphaltene
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Asphaltene Mercury




Asphaltene

Atmospheric
Distillation
Column

Crude Oil
E-Hg, 0-Hg

HgS, A-Hg
lc-Hg

Condenser

LIGHT NAPHTHA

130 C
HEAVY NAPHTHA

160 C
KEROSENE

= Hg?

250C Hg?
A-Hg

GAS OIL

RESIDUUM




Processing Mercury-Laden Crudes

« Water

e Product Quality
e Catalysts

e Waste

e HSE
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