
FEATURE

Syntroleum Seeks ‘Strategic Alternatives,’
Cites Proposed GTL Deal
Oklahoma-based renewable-diesel and Fischer-Tropsch
fuels specialist Syntroleum Corp. announced July 17 that
its board of directors is “evaluating strategic alternatives to
enhance value for the shareholders of the company related
to its renewable and natural gas-to-liquids businesses.”

The announcement comes on the heels of Syntroleum
revealing that its 75-million-gallon-per-year “Dynamic
Fuels” renewable diesel joint-venture plant with Tyson
Foods remains shuttered, with uncertainty about the plant’s
financial future. “There can be no assurances as to whether any particular

strategic alternative for the company will be recommended
by the Board of Directors or undertaken or, if so, upon
what terms and conditions,” according to the Syntroleum
announcement.
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“The company does not intend to disclose developments
with respect to the progress of its evaluation of any
strategic alternatives until such time as the board of
directors has approved a transaction or otherwise deems
disclosure appropriate.

“Piper Jaffray & Co. is serving as exclusive independent
financial advisor to assist the board of directors in the
evaluation of possible strategic alternatives,” according to
the company.

The company declined to answer Hart Energy’s request
for comment on whether “strategic alternatives” might
include a sale or merger.

GTL Deal in Works
However, the company separately announced July 9 in a
U.S. Securities & Exchange Commission (SEC) filing that
“following several months of negotiations, on July 9, 2013,
Syntroleum Corporation entered into a memorandum of
understanding (MoU) with a U.S.-based oil and gas
exploration and production company to investigate the
joint development of one or more 4,000- to 5,000s-barrel-
per-day natural gas-to-liquids (GTL) plants integrated into
producing natural gas fields.

“Under the terms of the MoU, we and the counterparty to
the MoU agree to fund a detailed feasibility study and
business plan regarding the building of a GTL plant at a
site to be finalized as part of the feasibility analysis.

“The business plan is expected to take nine to 12 months
to complete and thereafter it is envisioned the companies
will negotiate definitive agreements for construction of the
GTL facility through a joint-venture entity.

“In the event that a joint-venture entity is formed, it is
envisioned that the counterparty to the MoU will contribute
gas acreage and reserves and Syntroleum will contribute its
GTL technology.

“We believe that projects integrating gas reserves with a
GTL facility have a number of advantages which include
reserve and pricing security, reduced operating expense and
working capital requirements, and field to plant optimizations.
Additionally, we believe integrated projects will have added
flexibility in product sales as a regional facility can offer
higher netback prices in local fuels markets.”

Syntroleum didn’t reveal the name of the oil-and-gas
company that signed the MoU.

Dynamic Fuels Plant Remains Shuttered
In Syntroleum’s latest 10-Q SEC filing explaining its
financial results for first-quarter (1Q) 2013, the company
shows that its accumulated stockholder deficit now exceeds
$349 million, the result of many years of financial losses.

However, the company posted US$11 million net income
for 1Q 2013, versus a $1.9 million net loss in 1Q 2012.

“In the past we have sustained recurring losses and
negative cash flows from operations,” Syntroleum
explained in the SEC filing.

“As of March 31, 2013, we had approximately $14.9
million of cash and cash equivalents available to fund
operations and investing activities. Based on production
levels and gross margins from the sale of finished goods
and upon working capital and capital expenditures
requirements for the Dynamic Fuels [75-million-gallon-
per-year renewable diesel joint-venture with Tyson Foods]
plant, we expect to receive partner distributions from
Dynamic Fuels at some indeterminate time in the future.

“Dynamic Fuels began commercial operations in
November of 2010. We account for Dynamic Fuels under
the equity method of accounting with our share of the
Dynamic Fuels net income or loss reflected in the
Consolidated Statements of Operations.

“Under the equity method, losses from our investment in
Dynamic Fuels are limited to the carrying value of our
investment in and loans to Dynamic Fuels plus any
outstanding receivables, which were $41,798,000 and
$85,000, respectively at March 31, 2013.

“The carrying value of our investment in Dynamic Fuels
exceeds the amount of underlying equity in net assets of
Dynamic Fuels by approximately $8 million, related to
warrants issued to Tyson.

“The Warrants are being amortized over the remaining
life of the bonds, which expire in 2033. Dynamic Fuels has
a different fiscal year than us. The Dynamic Fuels fiscal
year ends on September 30 and we report our share of
Dynamic Fuels results of operations on a three-month lag
in accordance with ASC 323-10-35.

“On January 3, 2013, [U.S.] President [Barack] Obama
signed into law the American Taxpayer Relief Act of 2012,
which reinstated tax credits of $1.00 per gallon for the
production of renewable diesel and $.50 per gallon for the
production of qualified alternative fuels.

“The Act applies to 2013 production, but also
retroactively reinstates the credits for 2012. During the
quarter ended March 31, 2013, Dynamic recognized
approximately $25.2 million in revenue for 2012
production of diesel and renewable naphtha.

“Due to the materiality of these amounts, we have
recorded in the accompanying financial statements our
portion of the current quarter revenue of $12.6 million
related to the 2012 retroactively reinstated credits.

“Additionally, because of specific provisions in the Act,
we filed for approximately $9.0 million of our portion of
the credits directly with the Internal Revenue Service. This
amount was received on April 12, 2013 and was recorded
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as a repayment of working capital loans in the
accompanying financial statements.”

The Dynamic Fuels plant “has sold 66.8 million gallons
of renewable products such as diesel, naphtha, and LPG
from December 2010 to December 2012,” according to
Syntroleum.

“Full rate capacity for the plant is 75 million gallons per
year. Since the start of commercial operations, the plant has
experienced adulterants in the feedstock, hydrogen
disruptions and rotating equipment issues which have
contributed to plant downtime and higher-than-expected
operating costs. Upgrades to the feedstock pre-treatment
area were completed during 2012.

“Planned turnaround operations commenced on October
25, 2012 and were completed on December 10, 2012 at
which time the plant was placed in standby mode as
Dynamic Fuels monitored economic conditions to
determine the appropriate time to resume operations.

“The plant continues to be in standby mode. While the
economic conditions have improved in 2013, Syntroleum
and Tyson continue to monitor the long-term economic
conditions conducive for plant restart.

“During the first-quarter Syntroleum and Tyson each
made an additional $4 million working capital loan and
invested an additional $1.7 million in the form of an equity
contribution. Working capital requirements for restart of
the facility are estimated to be approximately $20 million.

“Primarily as a result of the extended period the Plant has
been in standby, Dynamic Fuels determined that the
carrying amount of the Plant may not be recoverable.

“As such, recoverability was assessed using a probability
weighted undiscounted cash flow model based on historical
results and current projections. Based on this assessment, it
was determined that the carrying value was recoverable
and no impairment was recognized.

“However, if the Plant is not restarted, the Plant upgrades
fail to improve operational performance, or should industry
economics make the plant uneconomical to operate,
Dynamic Fuels may be required to reassess recoverability
and recognize an impairment loss on the Plant.

“In addition, accounting standards for equity method
investments requires Syntroleum to consider all factors that
may indicate that the value of our investment in Dynamic
Fuels is less than the amount reported in our balance sheet.
If such a value deficiency has occurred and is other than
temporary, it must be recognized currently. Our
management has considered Dynamic Fuel’s financial
condition, current status and outlook and has concluded
that a current valuation deficiency does not exist.”
– Jack Peckham

INTEGRATED GASIFICATION COMBINED
CYCLE & SYNTHETIC NATURAL GAS

Hydrogen Energy IGCC Project Wins Air
Pollution Compliance OK
The proposed US$4 billion, 405-megawatt Hydrogen
Energy California integrated gasification-combined cycle
power and fertilizer plant on July 8 won a final compliance
determination from the San Joaquin Valley Air Pollution
Control District (SJVAPCD).

Before issuing the final determination of compliance
(FDOC), the air district considered and answered scores of
critical comments, including those of the Sierra Club, a
fierce opponent.

“The FDOC reflects changes made to the PDOC
[preliminary determination of compliance] that were made
in response to comments received,” according to
SJVAPCD. “The changes reflected in the FODC were
minor and did not significantly change permitted emission
levels, nor did they affect the basis of the District’s
decision,” according to the regulator.

Joban Joint Absorbs Japan IGCC Operation;
Expansion Could Replace Nuke Power
Joban Joint announced July 23 that as of June 30, 2013, it
has taken-over operation of the 250-megawatt (MW) Clean
Coal Power (CCP) integrated gasification combined cycle
(IGCC) power plant at Nakoso, Japan.

According to a report from Tex Energy (Japan), the IGCC
operation is now known as “Unit 10” at Nakoso.

“For the time being, Joban Joint is burning mostly
Chinese Xin-Hua coal that has been regarded as the best
quality coal in order to give a priority to stability in
operation, but plans to diversify sources of coal in the
future,” according to the report.

“Operation at Unit 10 is scheduled to continue until the
end of [fiscal year] 2013. If the operation at Unit 10 goes
smoothly, it is quite likely that the unit will renew its record
of continuous operation that has been so far 2,238 hours.

“Since larger-scale IGCC units are thought to achieve
higher-power generating efficiency like 48% to 50% in
commercial operation, it is expected that more IGCC units,
of larger capacity, be constructed in Japan in [the] future,
especially in Fukushima prefecture as one of the major
construction plans to virtually revive the area after the
earthquake” that shut-down nuclear power plants,
according to the report.

http://www.energy.ca.gov/sitingcases/hydrogen_energy/documents/others/2013-07-08_San_Joaquin_Valley_Air_Pollution_Control_District_Notice_of_Final_Determination_of_Compliance_TN-71610.pdf
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Carbon Energy Inks UCG License 
for Argentina Power Project
Australia-based underground-coal-gasification (UCG)
specialist Carbon Energy announced July 23 that it signed
a license deal with Australia-based Delmo Group for a
proposed UCG-to-power project in Argentina.

According to Carbon Energy, “US$10 million in
technology license fees are payable of which 75% will be
payable on completion of the bankable feasibility study and
25% on successful ignition of the initial [UCG] process-
characterization panel, plus additional revenue from
technology service fees and an ongoing production royalty.

“It is proposed that the commercial-scale project will
initially generate 300-MW [megawatts] of electricity with
further expansions planned.

“The project site consists of coal resource rights covering
over 600,000 hectares in the Claromeco Coal Basin in
Argentina. It is intended that the project will be fully
funded by Argentine project partners.

“Argentina is faced with rising electricity demand. The
government of Argentina is in the process of
commissioning large projects, both in the generation and
transmission sectors to try and meet this demand. Delmo
was quick to identify the opportunities for UCG in
Argentina as a result.

“The first stage of the project will involve a geological
analysis of the sites to assess the UCG potential and to
identify gaps in available coal data. Following this, the
most suitable site will be selected once all relevant
information is collected through further drilling and
seismic information.

“In parallel, Delmo, its in-country partners, and Carbon
Energy will also progress the following key milestones in
relation to the project:

“Secure an electricity off-take agreement from the•
governmental administrators of the wholesale
electricity market in Argentina;

“Secure in-country funding for the project;•

“Complete the bankable feasibility study; and•

“Determine and agree the levels of assistance•
available from the Argentine government to aid the
project development.”

“The Argentine government is investigating alternative
and unconventional ways to develop efficient and reliable
energy from its vast in-country resources,” Carbon Energy
CEO Morné Engelbrecht added.

Reliance 1Q FY-2014 Profits Rise 18.9% 
Year-on-Year
India-based Reliance Industries Ltd. (RIL) announced July
19 that its first-quarter (1Q) fiscal-year (FY) 2014 net profits
rose to US$900 million, up 18.9% from 1Q FY 2013.

The company’s refining and marketing segment earnings
before interest and taxes (EBIT) also rose 38.5% year-over-
year, to $497 million. Gross refining margin in the latest
quarter rose to $8.40 per barrel (/bbl), up from $7.60//bbl
in 1Q FY 2013.

“Reliance achieved strong results during the first quarter
of FY 2013-14, while investing in projects that will provide
sustainable advantage for a longer period,” said RIL
chairman Mukesh Ambani.

“Our performance this quarter reflects higher operating
rates and embedded options in crude sourcing and product
placement, given the size and scale of the refining business.

“Robust growth in petrochemical products demand augurs
well for our biggest-ever expansion program. Retail business
continues to make remarkable progress and registered a 53%
growth in revenues during the first quarter.”

In the latest the quarter, RIL’s Jamnagar, India, refineries
processed 17.1 million tons of crude and achieved an
average utilization rate of 110%. “In comparison, average
utilization rates for refineries globally during the same
period were 84.6% in North America, 78.8% in Europe and
84.6% in Asia,” according to RIL.

Revenue for RIL’s downstream segment decreased by
4.6% year-on-year, to $13.7 billion. “Lower volumes of
3.6% and prices by 1% accounted for decrease in revenue,”
according to the company.

However, higher refining margins led to higher year-on-
year EBIT in the latest quarter.

Total exports of refined products reached $8.6 billion in
the latest quarter. Exports of refined products were 10.1
million tons, versus 9.3 million tons in the corresponding
period of the prior year.

In the latest quarter, “Singapore cracking margins
remained in a similar range as compared to the same period
last year, as the improvement in gasoline and middle-
distillate cracks was offset by fall in jet-kero and fuel-oil
cracks,” according to RIL.

“However, on a trailing quarter basis, Asian refining
margins declined due to lower gasoline and gasoil cracks
and a sharp fall in naphtha cracks. This was partly offset by
strong fuel-oil cracks.

“Gasoil cracks started on a weaker note in this quarter
due to weaker regional demand and return of refineries
from maintenance.
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“However, demand in later part of the quarter improved
due to onset of summer driving and refinery outages in
various regions.

“Increased Chinese exports pressurized prices in Asia
pacific region, but unplanned outages later supported the
cracks. Compared to the same period last year, Singapore
gasoil cracks improved by $1.40//bbl due to stronger
regional demand combined with reduced refinery
throughput particularly in South Korea, Taiwan and Japan.

“The Asian middle-distillate cracks are likely to remain
supported in the future months due to increased demand for
power generation from European and Middle Eastern
markets coupled with peak driving demand during
Ramadan in July.

“Gasoline cracks showed a slight improvement in the
Asian market compared to the same period last year.
Gasoline cracks were $11.40//bbl during the quarter as
against $10.60//bbl for the same period last year. Higher
regional demand and lower supplies due to planned and
unplanned outages resulted in firm gasoline cracks. In the
coming months gasoline cracks are likely to be supported
by demand recovery from the U.S. due to summer driving
season,” according to RIL.

GAS TO LIQUIDS & COAL TO LIQUIDS

Sasol Files Environmental Impact Statement
for Canada GTL Project
Sasol Canada announced July 17 that it has filed an
environmental impact assessment (EIA) with the Alberta
Environmental and Sustainable Resource Development
(AESRD) agency for a proposed two-phase, 103,900
barrels/day (b/d) Fischer-Tropsch (FT) gas-to-liquids
(GTL) plant.

According to the company, each phase would be 51,950
b/d, resulting in a total 103,900 b/d once both phases are
complete.

The plant would be built in Strathcona County, near Fort
Saskatchewan, Alberta. The plant would produce primarily
FT diesel, FT naphtha and liquid petroleum gas (LPG),
according to the company.

“Sasol intends to contribute to the Canadian energy
industry for decades to come,” said Sasol Canada President
Martin Waterhouse. “This regulatory filing is an important
development for our proposed multi-billion dollar GTL
facility, which complements our large existing Canadian
upstream natural gas assets.

“By working through Alberta’s comprehensive regulatory
process in the coming months, we will be well-positioned
to move into the with Front-End Engineering and Design

(FEED) stage when we seek the approval to do so of our
Board, in [the] future.”

Sasol earlier decided to postpone development of the
Alberta GTL plant because it’s putting top-priority on
development of a 96,000-b/d FT-GTL plant in Louisiana,
estimated to cost US$11 billion to $14 billion.

When Sasol announced the Louisiana project last year,
the company explained that an Alberta GTL feasibility
study “was successfully completed in 2012 and the
required regulatory application and land procurement
processes are underway. However, in accordance with the
need to prioritize Sasol’s growth portfolio, this investment
opportunity will be phased after the integrated Lake
Charles GTL and [ethane] cracker projects. A decision to
proceed with FEED [at the Alberta project] will be
considered at a later stage,” according to the company.

Greenpeace Slams Shenhua CTL Plant over
‘Shocking’ Water Usage
Environmental advocacy group Greenpeace on July 23
issued a report – later blocked by Chinese government
censors – claiming to show that Shenhua’s coal-mining and
coal-to-liquids (CTL) plant in Inner Mongolia is causing
“shocking” damage to local water resources.

“Shenhua’s operations have sparked social unrest and
caused severe ecological damage including desertification,
impacting farmers and herders who are facing reduced
water supplies,” according to Greenpeace.

“Alarmed by plans for an expansion of the Shenhua
project, Greenpeace is calling on the company to end the
water grab and for the Chinese government to impose strict
supervision and enforcement of the principles governing
coal-to-chemical projects.”

“Shenhua claims its CTL project has ‘low water
consumption’ and ‘zero discharge.’ Our investigation
proves these claims are false,” Greenpeace East Asia
campaigner Deng Ping said.

““Thousands of farmers and herders are being affected by
Shenhua’s shameless exploitation of groundwater for
profit. Shenhua’s practices are violating Chinese water
resource principles and laws controlling industrial
wastewater discharge.”

According to the group, since Shenhua’s water extraction
operations started in 2006, more than 50 million tonnes of
groundwater have been extracted in Ordos, Inner
Mongolia, “leading to groundwater levels in the primarily
agricultural and pastoral area falling by nearly 100 meters.
The lake Subeinaoer has also shrunk by nearly two-thirds.”

What’s more, “a high concentration of toxic chemicals in
the wastewater was found including Benzo(a)pyrene levels
in polycyclic aromatic hydrocarbons (PAHs) that were
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more than three times the national standard, while sulfide
was almost twice the legal level.

“In total, 99 semi-volatile organic compounds were
identified in the wastewater and sediment samples,
including PAHs and PAH-derivatives xylene, styrene,
dichloromethane and cresol, many of which are considered
to be carcinogenic.

“Greenpeace East Asia’s investigation shows that
unchecked expansion of coal-reliant industries is
threatening China’s water resources.

“Much of the expanding coal bases in Western China are
located in arid areas with considerable water stress, but the
coal industry needs to use vast amounts of water for coal
production, power plants and turning coal into chemicals
such as transport fuels.

“Greenpeace East Asia calls on the Chinese government
to issue clear regulations and exercise strict enforcement on
coal-to-chemical projects. The principle of ‘limiting coal
expansion based on water capacity’ set out by China’s
central government must be followed in coal-to-chemical
project applications and permits,” according to the group.

SES, ZZ to Launch Methanol Output 
at China Plants
Houston-based coal-gasification specialist Synthesis Energy
Systems (SES) announced July 24 that it signed a deal with
Xuecheng Energy (XE) – formerly Shandong Hai Hua Coal
& Chemical Company Ltd. (Hai Hua) – enabling SES’s Zao
Zhuang (ZZ) joint-venture (JV) to restart gasification plants
and expand into producing and selling methanol.

“The annual methanol production capacity of the
expanded ZZ JV is expected to be approximately 90,000
metric tons per year [MMt/y], which SES believes can
generate approximately US$30 million in annual revenues
from the ZZ JV starting in late 2013 assuming recent
average methanol prices,” according to SES.

Under the deal, the ZZ JV plant will assume operating
control of XE’s existing methanol unit. XE will sell coke
oven gas (COG) and certain utility streams to the ZZ JV
plant at transfer pricing.

“The ZZ JV plant will utilize the COG combined with its
syngas produced by the two existing SES gasification
systems to produce methanol to sell to third parties,”
according to SES.

“SES will resume operation of the ZZ JV after
completion of retrofit and upgrades to both the methanol
unit and the syngas plant.

“Subject to acceptable completion of the retrofit and
other preconditions as defined in the contract, this new

agreement will supersede the previous syngas sales
agreement between the ZZ JV and Hai Hua.

“Bank financing of just under US$5 million is required to
complete the work and begin production of methanol from
the integrated operation. Under the terms of the agreement,
XE is providing a loan guarantee for a major portion of the
financing required.”

“Our focus now is on completing the retrofit to both plants
and starting-up the newly integrated -commercial approach
as quickly as possible,” added SES CEO Robert Rigdon.

“It is also very positive to achieve this milestone as our
much larger Yima joint-venture plant in Henan Province,
China, is now operating and increasing its methanol
production rates as planned. The ZZ JV plant and the Yima
plant are expected to have a combined methanol production
capacity of approximately 400,000 [MMt/y].”

Gas2 Touts Lower-Cost GTL Scheme
Scotland-based Gas2 announced in mid-July that it’s
launching tests of natural-gas-to-liquids (GTL) technology
at a newly constructed pilot reactor plant.

“The £5 million [US$7.68 million] plant, located at the
specialist petrochemical research Wilton Centre, Teeside,
has been designed to validate five years of laboratory
testing and computational fluid dynamic modeling,”
according to Gas2.

The company claims to have developed a catalytic
ceramic based porous membrane (pMRTM) that is used in
its gas reforming (syngas) reactors and fluid forming
(Fischer-Tropsch) reactors to create liquid hydrocarbons.

“This is an alternative technical solution to other
developers of small to medium-scale GTL,” according to
the company.

“Gas2 is the only gas-reforming company to have
developed its own complete stand-alone GTL solution on
this scale, without being tied to any particular larger
industrial partners.

“The Gas2 syngas reactors have been commissioned and
are operating successfully, producing upper-quartile gas
conversions in a single pass and through-puts within
narrow 2:1 hydrogen to carbon monoxide output ratio.

“The Fischer-Tropsch (FT) reactors will be commissioned
during summer 2013,” according to the company.

“The results from the pilot plant are encouraging and 
we are optimistic about continued success as we move
through the scale-up process,” said Gas2 Managing Director
Mike Fleming.

“The results from the pilot plant are encouraging and we
are optimistic about continued success as we move through
the scale-up process. Operational targets have been met so
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far and we expect to have completed the test program and
to announce plans for commercialization later in the year.

“Gas2 has a unique technology and process with the
potential to fundamentally disrupt the current gas-to-liquids
market. Successful scale-up presents very significant
commercial opportunity and reward.”

According to the company, “the Gas2 approach is
expected to result in considerably lower capital and
operational expenditure and a smaller environmental
footprint compared to conventional gas to liquids
technology.

“Applications for the Gas2 [GTL] technology include:
“Stranded gas: Transforming the economic viability•
of smaller, more remote gas reserves as well as
shale and unconventional reservoirs;

“Offshore ‘associated’ gas: Offering a gas disposal•
solution for unwanted gas thereby preventing flaring
and enabling the development of remote oilfields
where flaring is prohibited and /or where gas
reinjection wells are expensive or detrimental to
reservoir performance; and

“Gas conversion to alternative end products•
including gasoline, diesel, waxes, ammonia,
methanol, hydrogen and ethylene for industrial use,”
according to the company.

Comparable GTL processes “typically involve a two-step
process split into four stages,” according to Gas2.

“Step 1 produces syngas (hydrogen and carbon
monoxide) in two stages from a combination of natural gas
and oxygen. Step 2 is 2 Fischer-Tropsch units arranged in
series, to convert the syngas to liquid fuel products.

“Gas2’s GTL process involves a single step during the
syngas generation and is aiming to have one single step for
conversion into liquid hydrocarbons during the Fischer-
Tropsch stage. Avoiding the need for a second step is a
significant cost reduction driver.

“Gas2’s GTL process is very adaptable to a wide range of
industrial applications where utilities (steam, water,
electricity, etc.) may be in surplus or impoverished.

“Gas2 is currently developing an integrated GTL process
based on these reactor designs operating in combination,”
according to the company.

PetroSA Moving Closer to LNG Import
Terminal Decision
PetroSA confirmed to Gasification News on July 22 that
company officials revealed to local South Africa media late
this month that it’s getting closer to making a final decision
on a proposed liquefied-natural-gas (LNG) import project.

The company first unveiled the possibility of building an
LNG import terminal late last year (see Gasification News
on 01/02/2013), having hired WorleyParsons to perform a
feasibility and front-end engineering design study.

The company would make a final investment decision on
the proposed LNG import facility – estimated to cost
about US$510 million – by fourth-quarter 2014, PetroSA
officials said.

PetroSA is counting upon the expansion of LNG exports
from the U.S.’s growing shale-gas production, according to
the reports.

The imported LNG would help extend the life of
PetroSA’s gas-to-liquids (GTL) plant at Mossel Bay, 
South Africa. Local gas supplies from offshore fields are
running-out.

PetroSA’s LNG Project Manager Carlo Matthysen was
quoted in the Pretoria News as saying that “by 2018 the
[global LNG] prices will have changed, because there are
many big projects coming on stream.

“When we [eventually] put out a tender, we can build a
case why we should get good prices. Our central location
puts us at an advantage because the transportation costs
involved will not be too high. I don’t think we’ll get the
U.S. prices but I also don’t expect Japan prices,” he said.

Sasol Announces FEED, Technology Deals 
for Louisiana Ethane Cracker Project
Sasol announced July 15 that it awarded a series of
engineering and technology provider contracts for its
proposed ethane cracker near Westlake, La, which would
yield 1.5 million tons/year of ethylene.

Fluor won the front end engineering design (FEED) for
the project, estimated to cost from US$5 billion to $7
billion, according to Sasol.

“Individual engineering services agreements for the
development of basic-engineering packages have been
concluded with Toyo Engineering Corporation for the
linear low density polyethylene (LLDPE) plant, Mitsui
Engineering & Shipbuilding Co., Ltd for the low density
polyethylene (LDPE) plant and Samsung Engineering
America Inc. for the ethylene oxide (EO) and mono-
ethylene glycol (MEG) units,” according to Sasol.

“The technologies of Technip Stone & Webster Process
Technology, Inc., ExxonMobil Chemical Technology
Licensing, LLC, Univation Technologies, LLC and
Scientific Design Company, Inc. have been selected for 
the ethane cracker, LDPE, LLDPE and EO/ MEG
processes, respectively.

“In addition, Sasol will use its own proprietary
technologies for the Tetramerization, Ziegler alcohol and
Guerbet alcohol units. Emerson Process management, a
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global business of Emerson, has been appointed as the
main automation contractor for the project.

“Worley Parsons Limited has been contracted to support
Sasol’s own project execution team as part of an Integrated
Project Management Team. Worley Parsons’ systems, tools
and local expertise will be used to enhance the Sasol team
that is overseeing the project.

“It is currently envisioned that the final investment
decision for the ethane cracker will be taken in 2014 with
beneficial operation to be achieved in 2017.”

“The ethylene produced in the chemical facility will be
used to produce a range of high-value derivatives in world-
scale plants,” added Sasol Senior Group Executive Andre
de Ruyter. “This forms part of Sasol’s strategy of building
globally competitive downstream facilities and adding
value to the already low cost of ethylene production
opportunity in North America.”

Ineos, Sasol Ink Deal for High-Density
Polyethylene Joint-Venture
Sasol announced July 24 that it signed a memo of
understanding (MoU) with Ineos Olefins & Polymers for a
joint-venture (JV) that would produce high-density
polyethylene (HDPE).

The JV “expands on our greater North American strategy
and will complement the products produced from the ethane
cracker and derivatives project in southwest Louisiana,” said
André de Ruyter, Sasol senior group executive.

According to Sasol, “the envisaged plant will produce
470 kilotons per annum of bimodal HDPE using ‘Innovene
S’ process technology licensed from Ineos Technologies.
The intention is to produce a limited number of grades
allowing high-grade efficiencies.

“The final investment decision is expected to be made in
the first half of 2014 with start-up of the plant expected at
the end of 2015,” according to Sasol.

KBR Nabs Revamp Study Contract for World’s
Largest Ammonia Complex
Houston-based KBR announced July 17 that it won a
contract from Togliattiazot Corp. (ToAZ) to perform
revamp studies for the world’s largest ammonia-plant
complex at Togliatti, Russia.

“The ToAZ revamp project will be the world’s largest
upgrade of an ammonia complex with the seven plants
located at the same site,” according to KBR.

“During the initial phase, KBR will evaluate plant
operations to identify bottlenecks, define technical and
commercial requirements and examine process schemes
prior to licensing KBR technology.

“KBR’s conventional and revamp technologies are
known in the industry to significantly increase operational
efficiencies, on-stream reliability and total ammonia
production,” according to the company.

FT Wax Supplanting Petroleum Wax: Study
A new study by Kline & Co. finds that Fischer-Tropsch (FT)
wax is gaining market share at petroleum wax’s expense.

“Synthetic waxes are growing rapidly, supplanting
petroleum waxes which enjoy a dominant, but declining
market share,” according to Kline. “Hydrogenated and
natural vegetable waxes are also making inroads.

“The global wax supply is growing at a CAGR
[compound annual growth rate] of 0.7%. Petroleum waxes
represent 73% of global supply, having dropped below
90% for the first time in decades.

“By contrast, synthetic waxes have increased their global
market share to 13%, riding on eroding petroleum-wax
supplies and growing Fischer-Tropsch and polyethylene
wax capacities.

“On the demand side, candles still represent 46% of
global wax consumption. The growth in electricity grid and
use of solar lamps has led to a decline in candle demand for
illumination purposes in developing economies. An
estimated 80% of candles used today are for decorative or
religious purposes rather than for illumination.

“Overall demand growth, although modest, is driven by
the creation of new end-uses in rheology, surface and
health industry applications, and by economic growth in
developing nations. Reduced petroleum wax supplies have
created a greater demand for synthetic and vegetable waxes
making them the fastest-growing segments within the
waxes market.

“Regional supplies of waxes do not conform to regional
demands, leading to significant movement of wax across
the world. A net wax surplus of more than 1,500 million
pounds from Asia, Africa and the Middle East corresponds
with an equivalent deficit in the Americas and Europe,
leading to a massive global wax trade.

“The overall global wax demand is projected to grow at a
CAGR of 1.5% due to an accelerated consumption in the
growing economies of Asia, Africa and the Middle East;
and recovery in wax demand from the matured economies
of North America and Europe.

“With anticipated strong demand growth and relatively
weak supply growth, the global wax market is expected to
experience an increasing shortage. The global wax deficit
is projected to grow to almost 850 million pounds by
2022,” according to Kline.
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Valero Starts Up New Hydrocracker Unit in
Louisiana; Methanol Expansion to Follow
Valero announced July 11 that it has begun a gradual start-
up of a new, US$1.6-billion hydrocracker at its 270,000
barrel-per-day (b/d) St. Charles, La., refinery.

The new hydrocracker’s throughput is rated at 60,000 b/d.
Valero ramped up a similar hydrocracker at its 310,000-b/d
Port Arthur, Texas, refinery in December 2012.

“The hydrocrackers were designed to capitalize on high
crude oil and low natural gas prices, and produce primarily
[ultra-low sulfur] diesel to meet growing demand in both
domestic and export markets,” according to Valero.

“Each of the units cost about US$1.6 billion to construct.
Valero is pursuing projects to expand throughput capacity
to 75,000 b/d at each of the new hydrocrackers.

“With successful permitting, the expansion projects are
expected to be complete in 2015.

“In addition, Valero is pursuing a 20,000-b/d expansion
of the existing hydrocracker at its [135,000-b/d] Meraux,
La, refinery that should be complete by the end of 2014.”

Methanol Expansion
On a related front, Valero told the San Antonio Business
Journal on July 11 that it plans to spend up to $700 million
for a new, 1.6 million-ton-per-year methanol production
plant adjacent to its St. Charles refinery.

The methanol project is planned to be completed by the
end of first-quarter 2016, according to the report, quoting
Valero senior vice president Jim Gillingham.

“The St. Charles refinery is well-positioned to capitalize
on the [U.S. natural] gas glut,” according to the report. “It
recently added two hydrogen units – which separate natural
gas into its core components – in advance of a $1.5-billion
upgrade to allow it to crank out more diesel fuel.

“The hydrogen units also are critical to the methanol-
production process, meaning the company will only need
to spend $600 million to $700 million on the project,”
according to the report.

“We would have spent $1.2 billion to $1.3 billion if we’d
had to build those hydrogen plants specifically for methanol
production,” the report quoted Gillingham as saying.

Expansions into methanol and petrochemicals will help
Valero boost earnings in the face of falling U.S. demand for
motor fuels, the report noted.

BIOMASS TO LIQUIDS & WASTE TO ENERGY

Plasco Faces September 12 Deadline to
Report on Gasification-WTE Plant Financing
Plasco Energy faces a September 12 deadline to report to
the City of Ottawa, Canada, on the status of financing a

gasification-based waste-to-energy (WTE) plant in
Canada’s capital.

According to a July 15 report from the Ottawa Citizen,
the city sent a letter to Plasco demanding that the company
show proof of project financing and at least C$5 million
(US$4.8 million) worth of signed construction contracts for
the proposed plant, which would gasify 150,000
tonnes/year of city garbage.

The city would pay Plasco C$83.25 (US$81) per tonne of
waste disposed. While that’s double the tipping-fee cost at
the city’s existing landfill, the WTE scheme “would put off
an expense of hundreds of millions of dollars to open a new
landfill when that facility is full,” according to the report.

“That’s if Plasco’s process works, and if investors and
lenders are willing to fund it. The contractual clause
activated by the city’s letter is meant to kill the project if
Plasco can’t get it off the ground,” according to the report.

Plasco CEO Interview
Asked to comment on the report, Plasco CEO Rod Bryden
told Gasification News in a July 25 interview that there’s
“no chance” that the company will fail to finalize financing
of the project, with the equity portion (provided by Plasco’s
majority owners) already lined-up.

The equity portion would come from giant private-equity
firms that already own 75% of Plasco, including the Soros
Fund, Ares Management, West Phase Capital and Black
River Asset Management, the latter owned by global
commodities giant, Cargill.

Bryden further told us that the process of working with
the City of Ottawa toward finalization of financing for the
project is “by no means adversarial.”

What’s more, Plasco has lined-up the construction
portion of debt financing with one of the “Big Six”
Canadian banks and “long-term debt has been arranged in
term sheets, but not yet fully documented,” he added.

The City Council’s environment committee is scheduled
to review the status of the project on August 22, at which
time more documentation on the project will become
publicly available, he added.
– Jack Peckham

TECHNOLOGY

Coal-to-Chemical Plants to Tap Higher-
Efficiency Technologies First Seen in IGCC
General Electric (GE) is starting to market in China a
gasification-technology package first developed for U.S.
integrated-gasification-combined-cycle (IGCC)
applications – but now repurposed to boost efficiency in
coal-to-chemicals plants.



3,000 Metric Ton/Day Clean Syngas (Gasification)
IMMEDIATELY AVAILABLE FROM IPP
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Facilities, Land And Equipment Globally.
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Converts Refinery Residues Into Clean
Syngas And Can Be Converted To Use
Coal As The Input
�   Commercial Start‐Up: 2003
�   Still In Operation
�   Designed to consume 59 Metric Ton/Hr (1,400 Metric Ton/Day) of 
    Heavy Residues To Produce 130 Metric Ton/Hr (3,000 Metric Ton/Day)
    Of Clean Syngas, Consisting Primarily of CO and H2. 
�   Technology: Texaco (GE Gasification), ABB, UOP, Parsons (Claus Units) 
    and Praxair
�   Upgraded To High Alloy Piping
�   Abundance Of Spare Parts Including:
�   Gasifier Internals
�   Complete Exchangers
�   Compressor Internals and Motors
�   Claus Unit
�   Distillation Tower Internals

�   Raw Materials: Natural Gas, Steam and Refinery Tar
�   Sections: (Contact IPP For Equipment List And Process Descriptions)
�   Gasification Unit: Includes feed preparation with Uraca feed pumps, 

       (2) gasifiers and (2) scrubbers. Gasifiers operate at 62 bar and outlet 
       temperature of 1,375°C using GE Quench Gasifier technology. 
       Gasifier has 74 mm thick walls clad with Inconel 825.
�   Carbon Extraction Unit: Soot from gasification is transferred to a 

       recycled naphtha stream and then recycled to the heavy refinery 
       tar feed stream using GE technology.
�   Gas Cooling Unit: Energy is recovered in this unit by generation of 

       20 bar, 15 bar and 6 bar steam. Carbonyl sulfide hydrolysis reactors 
       included. Technology by ABB Lumus Global.
�   Acid Gas Removal Unit: Hydrogen sulfide is removed using UOP Selexol

       technology. Energy is recovered in this unit with a 150 kW liquid 
       turbine‐generator and a 1.6 MW gas expansion turbine‐generator.
�   Sulfur Recovery Unit: Two independent Claus units with catalytic 

       converters using Parsons technology. Energy is recovered in this unit 
       by the generation of 20 bar, 6 bar and 1 bar steam. Tailgas treatment
       unit is included using Ucarsol MDEA absorption technology.
�   Air Separation Unit: Praxair ASU producing 70 Metric Ton/Hour of 

       >95% pure oxygen. Main air compressor is a four‐stage Sulzer 
       centrifugal unit with a 23 MW ABB motor. Booster air compressor is 
       a Borsig unit with a 3.1 MW ABB electric motor, boosting the air 
       pressure from 8.2 to 22.5 bar.  Oxygen compressor is a Sulzer three‐
       stage unit with a 5.5 MW ABB motor taking O2 from 4.7 to 76 bar 
       (max. 90 bar).
�   Grey Water Treatment Unit: This unit prepares 33 M³/Hour of grey 

       water (soot in water) for biological treatment.
�   Sour Water Stripper Unit: This unit cleans up the sour water to 

       < 20 mg/l ammonia equivalent, then recycles water back to the 
       Carbon Extraction Unit.
�   Access: This site is located directly on the ocean and has its own 
    harbor for crude oil unloading and finished product loading. It also 
    has good rail and truck access.
�   Complete Documentation Available (including Process Description)

Decrease Capital Expenditure And Lead Time Using Our Used Process Plants And Equipment
To Get Producing Quickly To Meet Increasing Market Demands

#600759
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The technology package includes schemes developed for
the Duke Energy IGCC power plant in Indiana, which this
year is starting to ramp-up commercial operations.

In a July 9 interview with Gasification News, GE
gasification general manager Jason Crew and GE
Gasification Engineering and Technology General
Manager Delome Fair recapped some highlights of the
Duke IGCC technology package – and the new focus on
China coal-to-chemicals.

The new push in China is the result of recent government
legislation that prods both power and chemicals producers
to boost net plant efficiency, Crew said.

“In the last 10 years, the Chinese government has been on
a quest to increase efficiency and [optimize] carbon-
intensity, especially in power generation,” Crew told us.

This efficiency push is now extending into China’s coal-
to-chemicals sector. As a result, chemical-project
developers “need higher-efficiency plants and additional
technology to get [government] approval for a plant to be
built,” he said.

GE’s answer to this problem is to take several higher-
efficiency technologies first employed at Duke IGCC and
re-apply these to coal-to-chemicals, “with some adaptations
to the China market and Chinese coals,” he said.

One key part of the technology package is employment of
a radiant-syngas-cooler (RSC) partial quench, Crew and
Fair explained.

This technology, which sits between the gasifier exit 
and a final direct-water quench, employs a “high-tech” 
heat exchanger. The RSC system also “provides flexibility
and optimizes the steam to dry-gas ratio” as well as meeting
requirements for syngas composition and higher-efficiency,
he said.

As opposed to the more traditional (and cheaper, but less-
efficient) direct-water quench, the RSC scheme generates
high-pressure steam to around 135 bar, and has been
proven in gasifier sizes up to 1,800 cubic feet – or about
twice the size of traditional direct-water quench systems,
according to GE.

“Typical applications” for the RSC could include IGCC
and polygeneration plants, according to GE.

The RSC configuration – unlike the typical direct-water
quench configuration – includes sending superheated RSC
high-pressure steam to an air-separation unit as well as 
a steam turbine for improved plant-efficiency, according 
to GE.

Gasification island efficiency under the traditional
quench configuration is estimated at around 60%,
according to GE. In contrast, the RSC configuration can
boost efficiency to around 70% to 74%, according to GE.

The latest RSC configuration as employed at Duke’s
IGCC plant – as opposed to the older RSC configuration
GE employed at Teco Energy’s IGCC plant in Florida –
also features reduced syngas compression – by 4
megawatts (MW) per train – and lower steam pressure (to
110 bar-gauge) for high-pressure steam integration.

The latest scheme also features a modified seal system
for chemical applications, and the RSC diameter has been
reduced in size and weight – not only to reduce cost, but
also to ease transportation of the unit, according to GE.

GE’s updated, higher-efficiency gasification package 
for coal-to-chemicals applications (especially targeting
China) also includes advances in gasifier ceramic
refractory design in addition to the updated RSC
technology, according to GE.

The two-train IGCC scheme with RSC as employed at
Duke Energy – which includes two gasifiers, two gas
turbines and one steam turbine – “is really a multi-headed,
two-train facility,” Fair added.

“It’s designed for maximum reliability. Syngas from
either gasifier can go to either gas turbine. There are lots 
of lines that split and join. That adds complexity compared
to the early [IGCC] demonstration plants of the 1990s,” 
she said.

From GE’s point of view, the new and updated
technologies employed at the Duke IGCC plant represent a
“major success,” with initial start-up completed on the first
try (in five minutes), then followed a few days later with
syngas being sent to gas turbines to make power.

Two weeks later, the plant moved to full IGCC mode
including heat-recovery-steam-generator (HRSG)
operation and steam-turbine operation.

One of the biggest differences between GE’s IGCC
system employed at Teco in Florida and GE’s IGCC 
system at Duke in Indiana is the employment of a total
plant simulator, dubbed the “Mark 6E” controller,
according to GE.

That plant simulator enabled plant operators to “run” the
plant in virtual reality for months prior to actual light-off.
That enabled a smooth start-up in real-world operations
months later, Fair said.

As a result, the Duke IGCC plant – and future coal-
gasification plants – can benefit from technology evolutions
since the earlier Teco IGCC plant, Crew explained.

Asked about the GE gasification technology’s tolerance
for frequent switching of coal types in China – as dictated
by frequent changes in coal prices – Fair added that “our
technology is extremely robust in [tolerating] fuel types. 
In particular, our refractory liner gives us that flexibility,”
she added.
– Jack Peckham
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Argonne Seeking Developer Interest 
in Biomass-Gasification Test Facility
The U.S. Department of Energy (DOE) Argonne National
Laboratory (ANL) in mid-July issued a “request for
information” (RFI) seeking developer interest in possible
commissioning of a biomass-gasification test facility.

In the RFI, the DOE’s Bioenergy Technologies Office
and Argonne explain that the biomass-gasification facility
would “enable developers with an interest in producing
fuels, chemicals and energy from biomass to test and
evaluate unit operations without having to purchase and
install a pilot facility.”

According to the DOE, “the gasifier will be operated on a
cost-recovery basis and could be used for public and/or
proprietary research and development.”

A proposed gasifier for the project, built by Packer
Engineering, has already been tested, according to the
DOE. The unit can handle about 0.5 tons/day of feedstock,
according to DOE.

“The system consists of a feed handling unit, an
indirectly-electrically heated pyrolytic gasifier and a gas-
handling subsystem,” according to the DOE.

“In addition, the unit includes a reciprocating internal-
combustion engine generator-set for electric power
production from cleaned syngas as well as a hydrogen slip-
stream extraction system.

“The facility could be beneficial to users who would 
like to evaluate and validate gasification and fuels
production technology based on their own feedstocks,”
according to DOE.

Those interested in employing the proposed test facility
should contact ANL by August 9 at bioenergy@anl.gov.

Veolia Wins U.S. Patent for Gasification
Waste-Stream Cleanup
The U.S. Patent Office announced July 23 that Veolia Water
Solutions & Technologies North America won a patent for a
novel gasification waste-stream cleanup process.

According to the patent authors, “gasification processes,
such as integrated gasification combined cycle (IGCC),
used to convert coal and/or petroleum coke to a synthesis
gas (syngas), produce a gasifier waste-stream containing
pollutants.

“The gasifier waste-stream, often referred to as black
water, contains high-levels of suspended solids, such as
slag and fly ash. Thus, the gasifier waste-stream must be
treated before it can be discharged or reused.

“A portion of the suspended solids in the gasifier waste-
stream may be removed in a solids separator or

clarification process. This separation process generally
requires a large quantity of polymers and flocculants to
help promote settling of the suspended solids.

“After settling at least some of the suspended solids in
the gasifier waste stream, the resulting grey water is
directed to one or more evaporators to recover relatively
clean water and solids for disposal.

“Upsets in the operation of black water solids separators,
however, are very common. During these upsets, the
gasifier waste-stream overflows the solids separator and is
directed to the downstream evaporator(s).

“The high levels of suspended solids in the gasifier 
waste-stream cause fouling in various elements of the
evaporator(s).

“Accordingly, the evaporator(s) need to be taken-off line
and mechanically cleaned to remove accumulated slag
deposits. This results in delays in treating the gasifier
waste-stream, which is costly and inconvenient.

“According to one aspect of the present invention, a
gasifier waste-stream is directed through a ceramic
membrane prior to being treated in a downstream
evaporator. Treatment with the ceramic membrane removes
a significant amount of the suspended solids in the gasifier
waste-stream and thus, reduces fouling in the evaporator.

“In another embodiment, a gasifier waste-stream from a
gasification process is directed to a solids separator.

“A portion of the suspended solids in the waste-stream is
removed in the solids separator, producing slag and fly ash
and grey water effluent. The grey water effluent is directed
to a ceramic membrane to remove at least a portion of the
remaining suspended solids in the grey water.

“Permeate from the ceramic membrane is directed to an
evaporator disposed downstream from the ceramic
membrane for further concentration. Placing the ceramic
membrane upstream from the evaporator reduces fouling
and plugging in the evaporator that would otherwise occur
due to the suspended solids in the grey water.”

Air Products Wins U.S. Patent for ‘Cyclonic’
Gasification Scheme
The U.S. Patent Office announced July 9 that it issued a
patent to Air Products and Chemicals for a “cyclonic-
gasifier and cyclonic-gasification method.”

According to the patent authors, “operation of known
cyclonic reactors can present drawbacks. Due to temperature
gradients within a cyclonic reactor, there is a tendency for
slag to solidify within the reactor, most particularly in the
region near where the slag exits the reactor.

http://patft.uspto.gov/netacgi/nph-Parser?Sect1=PTO2&Sect2=HITOFF&p=1&u=%2Fnetahtml%2FPTO%2Fsearch-bool.html&r=1&f=G&l=50&co1=AND&d=PTXT&s1=8480769&OS=8480769&RS=8480769
http://patft.uspto.gov/netacgi/nph-Parser?Sect1=PTO2&Sect2=HITOFF&p=1&u=%2Fnetahtml%2FPTO%2Fsearch-bool.html&r=1&f=G&l=50&co1=AND&d=PTXT&s1=8491680&OS=8491680&RS=8491680
mailto:bioenergy@anl.gov
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“For example, in known cyclonic reactors, the slag
travels through the slag tap and the slag transfers heat by
radiation to a cooler environment such as a quench tank.

“Heat loss from the slag near the slag tap may be
relatively high due to the large thermal gradient between
the reactor and the quench tank.

“High-heat loss sharply increases the viscosity of the
slag, thereby decreasing the flow rate of the slag and often
leads to solidification of the slag.

“This process of slag cooling, viscosity increase and
solidification can lead to a decrease in thermal-efficiency
for the reactor, an increase in particulate emissions and/or
operational shutdown.

“Known cyclonic reactors may erode walls of the reactor
by particle-laden flows having high velocity (for example,
velocity in excess of about 200 feet per second).

“In general, when reactor walls include refractory
material as a wall insulating material, eroded portions of
the refractory material must be replaced regularly to avoid
vessel damage or destruction.

“The replacement of the portions of the refractor wall
results in material costs for the replacement material,
operational costs for handling the replacement of the
refractory material and an inability to use the reactor
during the replacement of the refractory material.

“The effectiveness of certain processes and the range of
chemical interaction capable are limited by the volume of
the reactor.

“In general, cyclonic reactors involve high-velocity
injection and also employ relatively high-ratios of heat
release per unit of volume (for example, in excess of about
10-megawatts thermal per cubic meter).

“In order for solid fuels to burn, the solid fuels must first
undergo heating, followed by volatilization, then oxidation.
Each process is time-dependent and the volume of the
reactor affects the duration of time for the process (i.e., for a
given heat release, a larger volume permits a longer duration
for the process). The known reactors are constrained by the
relatively short gas-residence time (for example, about one
second) available in the cyclonic reactor.

“Thus, slow burning fuel feedstocks, such as those with
high moisture level (for example, exceeding about 15% by
weight) or large particle size (for example, having a
dimension of about 1/4 inch), may not be oxidized to a
desirable degree, resulting in reduced fuel utilization and/or
reduced efficiency for combustion and/or gasification.

“WO 2005/106327, which is hereby incorporated by
reference in its entirety, discloses a cyclonic plasma
pyrolysis/vitrification system pyrolyzing and vitrifying waste
materials into exhaust gas and slag using a plasma torch. This
system reduces toxic materials such as heavy metals.

“This system melts fly ash after being absorbed at the
inner walls of a reactor under the centrifugal force formed
by the plasma torch. In this system, the plasma torch is
inclined at a predetermined angle with respect to an
internal bottom surface of the reactor.

“This system includes an auxiliary reactor for receiving
exhaust-gas from the main reactor. This auxiliary reactor is
positioned on a side of the main reactor.

“This system requires an afterburner to increase the
temperature of exhaust gases. In addition, this system
requires a separator wall exposed to relatively high
temperatures on both sides (for example, above about
1,400oC.) without a heat sink, thereby risking high
temperature failure of this element.

“This system can also result in erosion of the reactor wall
caused by a high power/velocity plasma jet directed
between about 20 and 40 degrees above the plane of the
surface of impingement.

“U.S. Pat. No. 6,910,432, which is hereby incorporated
by reference in its entirety, discloses a method for
combusting a solid fuel in a slagging cyclone-reactor
having a burner and a barrel. The method involves
injection of two oxidant streams, a first oxidant stream
having an oxygen concentration of about 21% by volume
and a second oxidant stream having an oxygen
concentration greater than the oxygen concentration of the
first stream.

“The two streams are selectively injected into a cyclone-
combustor whereby mixing of the two oxidant streams is
such that a part of the first oxidant stream remains
unchanged from its original concentration in the barrel of
the combustor. This method does not include a secondary
fuel within the cyclonic-reactor and can result in erosion of
the reactor wall due to high velocity injection.

“U.S. Pat. No. 6,968,791, which is hereby incorporated by
reference in its entirety, discloses a method for operating a
cyclone reactor. The cyclone-reactor includes a barrel having
a burner end (the front or inlet end) and a throat (the rear or
the exhaust end), two burners in communication with the
barrel, a stream of primary fuel and primary oxidant and a
stream of secondary fuel and a secondary oxidant, wherein
the oxygen concentration of the first oxidant is about 21%
by volume and the oxygen of the second concentration is
greater than about 21% by volume.

“The secondary fuel and oxidant are introduced at the
burner end. The products of secondary fuel and oxidant
combustion exit at the throat end, and the secondary flame
generated by the secondary fuel and the oxidant generates a
supplemental radiant heat within the cyclone. Additionally,
this method can also be prone to refractory erosion.
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“U.S. Pat. No. 7,621,154, which is hereby incorporated by
reference in its entirety, discloses a method for supplying
heat to a melting furnace for forming a molten product.

“A first fuel having an ash component and a first oxidant
is introduced into a slagging chamber along with a second
fuel and a second oxidant, the second oxidant having an
oxygen concentration between about 22% by volume and
100% by volume. At least a portion of the first fuel and a
second fuel is combusted within the slagging chamber,
while the ash component is collected as a layer of molten
slag and is withdrawn from the slagging chamber. Slagging
combustor gas effluent is passed from the slagging
chamber into a combustion space of the melting furnace at
a temperature between about 1000o C and about 2500o C to
supply heat to form the molten slag.

“What is needed is a gasification method and a cyclonic
gasifier wherein the temperature and viscosity of slag
within the gasifier are maintained, the gasifier is
substantially protected from erosion, oxidant(s) use little or
no inert gas, gas-momentum for gasification is maintained,
a compact arrangement provides a high heat release to
volume ratio, solid fuel particles can be rapidly heated
and/or ignited, and/or residence time and uniformity of
temperature distribution can be extended.

“One aspect of the present disclosure includes a cyclone-
gasifier. The cyclone-gasifier includes a chamber, a first
fuel-injector, a burner and an oxidant injector. The chamber
has a first portion proximal to a first end and a second
portion proximal to a second end.

“The first fuel-injector is positioned for introducing a
first fuel to the first portion of the chamber. The burner
includes a second fuel-injector positioned for introducing a
second fuel to the second portion of the chamber and is
configured to direct a flame toward the first portion from
the second portion.

“The first oxidant-injector is configured to accelerate the
velocity of the first fuel and swirl the first fuel from the
first portion toward the second portion. The second portion
includes a flow path for a product gas formed by
gasification of the first fuel, the second fuel, or a
combination thereof. The first fuel includes a solid fuel.

“An advantage of the present disclosure includes control
of slag temperature and viscosity, which can reduce or
eliminate operational shutdowns due to slag cooling 
and thickening.

“Another advantage of the present disclosure includes
introducing solid fuel with a low angle of attack relative to
the reactor wall, thereby reducing wall refractory erosion
and extending the life of refractory material.

“Another advantage of the present disclosure includes
maintaining cyclonic action while using an oxidizer with a

low concentration of inert gas, thereby reducing the
adverse effects of inert gas on gasification processes,”
according to the patent authors.

Plasco Wins U.S. Patent for 
Plasma-Gasification System
The U.S. Patent Office announced July 2 that Canada-based
Plasco Energy won a patent for a “gas-reformulating system
using plasma torch-heat.”

According to the patent authors, “utilizing plasma heating
technology to gasify a material is a technology that has
been used commercially for many years.

“Some gasification systems employ plasma-heat to
drive the gasification process at a high-temperature 
and/or to refine the offgas/syngas by converting,
reconstituting or reforming longer chain volatiles and tars
into smaller molecules with or without the addition of
other inputs or reactants.

“When gaseous molecules come into contact with the
plasma heat, they will disassociate into their constituent
atoms. Many of these atoms will react with other input
molecules to form new molecules, while others may
recombine with like atoms.

“As the temperature of the molecules in contact with the
plasma heat decreases, all atoms fully recombine. As input-
gases can be controlled stoichiometrically, output-gases
can be controlled to, for example, produce substantial
levels of carbon monoxide and insubstantial levels of
carbon dioxide.

“The very high temperatures (3,000o to 7,000oC)
achievable with plasma heating enable a high-temperature-
gasification process where virtually any input feedstock,
including waste in as-received condition, including liquids,
gases and solids, in any form or combination can be
accommodated.

“The plasma technology can be positioned within a
primary gasification chamber to make all the reactions
happen simultaneously (high-temperature gasification), can
be positioned within the system to make them happen
sequentially (low-temperature gasification with high-
temperature refinement) or some combination thereof.

“The gas produced during the gasification of
carbonaceous feedstock is usually very hot but may contain
small amounts of unwanted compounds and requires
further treatment to convert it into a useable product. Once
a carbonaceous material is converted to a gaseous state,
undesirable substances such as metals, sulfur compounds
and ash may be removed from the gas.

“For example, dry filtration systems and wet scrubbers are
often used to remove particulate matter and acid-gases from
the gas produced during gasification. A number of gasification

https://www.google.com/
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systems have been developed which include systems to treat
the gas produced during the gasification process.

“Prior systems and processes have not adequately
addressed the problems that must be dealt with on a
continuously changing basis. Some of these types of
gasification systems describe means for adjusting the
process of generating a useful gas from the gasification
reaction. Accordingly, it would be a significant
advancement in the art to provide a system that can
efficiently gasify carbonaceous feedstock in a manner that
maximizes the overall efficiency of the process, and/or the
steps comprising the overall process.

“An object of the present invention is to provide a gas
refining system using plasma torch-heat.

“In accordance with an aspect of the invention, there is
provided a system for reformulating of an input gas from a
gasification reaction to a reformulated-gas of defined
chemical composition comprising a refractory-lined
cylindrical chamber having a first end and a second end,
said chamber comprising an input for receiving the input
gas positioned at or near the first end of the chamber; an
output for releasing the reformulated-gas positioned at or
near the second end of the chamber; one or more oxygen
source(s) inputs in fluid communication with the chamber;
and one or more plasma torches; wherein said plasma
torch(es) heat the chamber and the input gas is thereby
converted to reformulated-gas.

“In accordance with another aspect of the invention, there
is provided a method for reformulating an input-gas from a
gasification reaction into a reformulated-gas, comprising the
steps of delivering the input-gas at an inlet of a refractory-
lined chamber; injecting an oxygen source into the chamber;
torch-heating the chamber with one or more plasma torches,
and thereby producing the reformulated-gas.

“This invention provides a gas-reformulating system for
the reformulating of input-gas derived from gasification of
carbonaceous feedstock into reformulated-gas of a defined
chemical composition.

“In particular, the gas-reformulating system uses torch-
heat from a plasma torch to dissociate the gaseous
molecules thereby allowing their recombination into
smaller molecules useful for downstream application, such
as energy generation. The system may also comprise gas
mixing means, process additive means, and a control
system with one or more sensors, one or more process
effectors and computing means to monitor and/or regulate
the reformulating reaction.”

IHI Wins U.S. Patent for Syngas 
Tar-Removal Scheme
The U.S. Patent Office announced June 25 that IHI won a
patent for a process that removes tar from synthesis gas.

According to the patent authors, the scheme involves
using the relatively low-value glycerol byproduct from
fatty acid methyl ester (FAME) biodiesel-manufacture to
help separate the tars founds in syngas.

“In addition, methanol may be sourced from the
gasification of biomass to exploit a potential synergy
between biodiesel-manufacture and biomass-gasification,”
according to the authors.

“Conventional aqueous scrubbing techniques can remove
many of the tars from the synthesis gas, but generate a
waste water-stream, which requires significant downstream
treatment, and the heavy-polyaromatic-hydrocarbons
(PAH) tars can precipitate and foul the scrubbing
equipment. In addition, synthesis gas produced by aqueous
scrubbing is not suitable for some power and all chemical
applications.

“Rising fossil-fuel prices have also generated increased
interest in biodiesel. However, current processes for
biodiesel production utilize methanol derived from
relatively expensive fossil fuel sources, such as natural gas,
and generate waste byproducts of lower value such as
glycerol.

“Biodiesel and glycerol are produced from the
transesterification of vegetable oils and fats with alcohol
(methanol) in the presence of a catalyst (NaOH or KOH).
About 10% of the vegetable oil is converted into glycerol
during the transesterification process. Crude glycerol has
the following typical composition: 75wt.% glycerol,
10wt.% ash, 10wt.% water and 5wt.% other organic matter.

“Glycerol markets are currently limited and an increase
in biodiesel production would cause glycerol prices to
decline further. At these low prices it would become less
attractive to recover high-purity glycerol from crude
glycerol. Generally, purification of crude glycerol is energy
intensive, such as purification via vacuum distillation.

“Accordingly, it is an object of the present invention to
overcome one or more of the deficiencies of the prior art.

“For example, one aspect of the invention adds value to
the crude glycerol byproduct of a biodiesel process by
using the glycerol as a gasification or pyrolysis feedstock.

“In another aspect of the invention, crude glycerol is used
to treat synthesis gas in a process that generates methanol
as a byproduct, which is subsequently used for production
of biodiesel.

“In accordance with one embodiment, the present
invention constitutes a process for removing tars from
synthesis gas, comprising the treatment of the synthesis
gas, containing a first amount of tars that impede
utilization, with glycerol to produce a first stream of
synthesis gas containing a second amount of tars less than
the first amount and a second stream containing a rich
glycerol and tars solution.

http://patft.uspto.gov/netacgi/nph-Parser?Sect1=PTO2&Sect2=HITOFF&u=%2Fnetahtml%2FPTO%2Fsearch-adv.htm&r=1&f=G&l=50&d=PTXT&p=1&S1=8470078&OS=8470078&RS=8470078
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“The synthesis gas is obtained by gasifying a biomass
feedstock to produce synthesis gas containing a first
amount of tars that impede utilization. In an embodiment,
the glycerol used in the treatment step comprises glycerol
obtained by conditioning or recycling crude glycerol from
a biodiesel process.

“In a second embodiment, the glycerol used in the
treatment step is obtained by combining the crude glycerol
from a biodiesel process and the rich glycerol and tars
solution from the treatment step to make a combined
solution and subsequently conditioning the combined
solution to obtain conditioned glycerol.

“The conditioning step preferably includes stripping the
glycerol and tars from the combined solution to produce a
conditioned glycerol stream. Subsequently, a small amount of
heavy tars and glycerol can be purged from the conditioned
glycerol stream and the remainder of the conditioned glycerol
stream can be sent to the scrubber column.

“In this second embodiment, the treatment step comprises
scrubbing the synthesis gas with the conditioned glycerol.
The scrubbing step includes feeding the synthesis gas,
obtained from the gasifying step, containing a first amount
of tars that impede utilization and the conditioned glycerol
into a scrubber column to produce an overhead stream of
synthesis gas containing a second amount of tars less than
the first amount and a bottom stream containing a rich
glycerol and tars solution. In another embodiment, the
overhead stream may be further refined by feeding it into
an aqueous scrubber,” according to the patent authors.

Agnion, Autark Institute Team-up on Catalytic
Syngas Purification Technology
Germany-based Agnion Energy and neighboring Autark
Institute for Energy Research announced July 9 that they’re
teaming-up on development of a “heat pipe reformer”
(HPR) involving catalytic syngas purification.

“In [the] future this will enable biomethane to be
produced and fed into the public [natural gas] grid in
addition to electricity and heating,” according to Autark.

“The Agnion Energy HPR is a pioneering wood-
gasification power plant with an electrical output of
400-kW [kilowatts] and a thermal output of 630-kW, and
has so far been utilized to generate power and heating.

“The aim of the research project is to expand the
application range. High-quality methane gas with a level of
purity that enables it to be fed into the grid is now to be
generated on the basis of wood or biogenic solid waste.
The downstream catalytic gas purification process will then
remove impurities such as sulfur and hydrocarbons from
the synthesis gas.”

Gasification Hot-Spots

1. Ottawa, Ontario: Plasco WTE Finance Deadline.
2. Netherlands: CO2-to-Power Scheme.
3. Oklahoma: Syntroleum ‘Strategic Alternatives.’
4. Alberta: Sasol GTL Enviro Impact Statement.
5. China: Shenhua Hit on CTL Water Impact.
6. UK: Gas2 Touts Lower-Cost GTL.
7. South Africa: PetroSA Eyes LNG Imports.
8. California: HECA Wins Air Permit.
9. Japan: Joban Joint Takes-Over IGCC Plant.
10. Argentina: Carbon Energy UCG Deal

Market Snapshot
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REGULATION & LEGISLATION

Carbon Energy Pleads Guilty to UCG
Wastewater Disposal Charges
Australia-based underground-coal-gasification (UCG)
specialist Carbon Energy announced July 22 that it settled
charges with the Queensland Department of Environmental
and Heritage Protection (DEHP) over alleged water-
pollution arising from UCG wastewater disposal.

The settlement covers “nine summary charges brought in
the Emerald Magistrates Court associated with the
transportation and disposal of waste water in June 2011,”
according to Carbon Energy.

“Three of these charges were withdrawn. The first three
charges relate to an inadvertent contravention of its
Environmental Authority under section 430(3) of the
Environmental Protection Act 1994 (EPA) for allowing
three loads of process water to be transported to an
unauthorized disposal facility.

“The company acted solely upon advice of the waste-
disposal transport company who was familiar with and had
commercial connections to the company operating the
disposal facility.

“In addition, the company provided the chemical
composition of the process water to the company operating
the disposal facility and they advised the company that 
the water was of acceptable quality to be disposed at 
their facility.

“The remaining three charges relate to the provision of
false and misleading documentation in relation to the
transportation of the three loads of process water under
section 480 of the EPA.

“Again, the company relied upon written advice from the
waste disposal-transport company which stated that the
documentation should be completed in a prescribed manner
to enable the process water to be disposed at the waste-
disposal facility.

“Carbon Energy has pleaded guilty to six charges despite
the fact that there was no environmental harm, which was
accepted by the DEHP.

“In a sentencing hearing in the Brisbane Magistrates
Court on 22 July 2013, the Deputy Chief Magistrate
accepted the unintentional nature of the company’s
breaches and this was reflected in the total fine of
A$90,000 [US$83,250] for all six charges, which was at
the lower end of the penalty spectrum. No conviction 
was recorded.

“In addition, the company agreed to pay DEHP’s
investigation costs of A$6,100 [US$5,640] and legal costs
of A$18,000 [US$16,650],” according to the company.

World Bank to Restrict Aid for Conventional
Coal-Fired Power Projects to ‘Rare Cases’
The World Bank announced July 9 a new policy that in
most cases would ban financial assistance to conventional
coal-fired power projects because of the air pollution and
global warming issues with “dirty” coal plants.

“In countries with low [electrical] energy access, the
priority will be affordable and reliable energy,” according
to the World Bank.

“Grid, mini-grid and off-grid solutions will all be pursued
for electricity. In rural, remote or isolated areas, off-grid
solutions based on renewable energy combined with
energy-efficient technologies could be the most rapid
means of providing cost-effective energy services.

“The World Bank Group acknowledges the global
challenge of balancing energy for development with its
impact on climate change and will help client countries
realize affordable alternatives to coal power.

“The World Bank will provide financial support for
greenfield coal power generation projects only in rare
circumstances. Considerations such as meeting basic
energy needs in countries with no feasible alternatives to
coal and a lack of financing for coal power would define
such rare cases.

“The ‘Criteria for Screening Coal Projects under the
Strategic Framework for Development and Climate
Change’ will apply to all greenfield coal power projects
undertaken in such exceptional circumstances,” according
to the Bank.

CARBON CAPTURE & STORAGE

Researchers Discover Novel 
CO2-to-Power Scheme
Investigators at the Wetsus Sustainable Water Technology
research center in The Netherlands announced July 23 a
novel scheme that would deliver electric power from
otherwise-wasted carbon dioxide (CO2) emissions.

Their report, published in the American Chemical Society
(ACS) Environmental Science & Technology Letters
journal, describes a scheme that could simultaneously slash
net CO2 emissions while boosting the net power output
from fossil-fuel-fired power stations.

Funds for the research came from the Dutch Ministry of
Economic Affairs, the European Regional Development
Fund, the Province of Fryslân, the City of Leeuwarden, the
EZ/Kompas program of The Netherlands and the European
Union Seventh Framework Program, according to ACS.

http://pubs.acs.org/doi/abs/10.1021/ez4000059
http://www.worldbank.org/content/dam/Worldbank/document/SDN/energy-secm2013-0281-2.pdf
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In their report, the researchers point out that “when two
fluids of different composition are mixed, mixing energy is
released. This holds true for both liquids and gases, though
in case of gas, no technology is yet available to harvest this
energy source.

“Mixing the CO2 in combustion gases with air represents
a source of energy with a total annual worldwide capacity
of 1,570 TWh [terawatt-hours].

“To harvest the mixing energy from CO2-containing gas
emissions, we use pairs of porous electrodes, one selective
for anions and the other selective to cations. We
demonstrate that, when an aqueous electrolyte, flushed
with either CO2 or air, alternately flow between these
selective porous electrodes, electrical energy is gained.

“The efficiency of this process reached 24% for
deionized water as aqueous electrolyte and 32% for 0.25 M
monoethanolamine (MEA) solution as electrolyte.

“The highest-average power density obtained with an
MEA-solution as electrolyte was 4.5 milliWatt per square
meter [mW/m2], significantly higher than for water as
electrolyte where the power density is 0.28 mW/m2.

“A coal-fired power plant produces an exhaust gas with
typically 12.7 % CO2, while the CO2 content in exhaust gas
from a gas-fired power plant is lower, usually around 7.5%
CO2. The amount of available energy depends on the
composition of the gases and the temperature at which the
mixing process takes place.

“For coal-fired and gas-fired power plants, mixing the
exhaust gas at a temperature of 20°C gives, respectively, 265
kJ [kilojoules] and 236 kJ per kg [kilogram] of CO2,
equivalent to 50 kJ and 28 kJ per kg of exhaust gas emitted.

“This means that worldwide around 850 TWh of
additional electricity is available yearly in the flue gases of
power plants without additional CO2 emissions.

“Both the air-flushed and CO2 -flushed solutions were
prepared by gas sparging, as this is a simple technology
easily applied in the laboratory. However, sparging is an
energy-intensive operation that has been extensively
studied in wastewater treatment.

“There, the specific aeration efficiency is in the range
0.6-7.5 kg oxygen per kilowatt hour [O2/kWh] depending
on the technology applied. Even using the most efficient
aeration technology we estimate we need around 300 kJ
per kg CO2 for a single solution.

“This calculation shows that the use of sparging to
contact the gases with the electrolyte consumes more
energy than is produced. Therefore to make our technology
applicable, more-efficient mass transfer equipment must be
selected and investigated, such as membranes, which
include a passive mass transfer layer.”

Asked for more details about the scheme, Wetsus lead
researcher Bert Hamelers on July 23 told Hart Energy the
following:
Hart: Do you have an estimated total plant energy gain

for this scheme? In other words, if a coal-fired power plant
is (for example) 35% energy-efficient, then what would be
the plant’s total energy efficiency with the addition of your
CO2 harvesting scheme?
Hamelers: Assuming a coal with 30 megajoules per

kilogram [energy content] and 90% carbon content and an
optimistic 70% efficiency of our system, [then] we get an
additional 50 MW of electricity and an overall plant
efficiency of 37.5%.
Hart: Would your scheme’s energy efficiency improve if a

pure stream (rather than a dilute flue-gas stream) of CO2

was produced at the power plant — as for example the
pure CO2 stream enabled by integrated gasification
combined cycle (IGCC) technology?
Hamelers: If we would have a nearly pure CO2 we would

get an additional 100-MW power and efficiency of 40%.
Hart: Do you have any notion of the potential cost of this

scheme? In other words, if (for example) a 500-megawatt
IGCC plant with a capital cost of US$2 billion is fitted with
your technology, then is there any idea of what would be
the estimated incremental cost of your technology for such
a plant? Would the incremental electric power from your
scheme probably offset this incremental cost and actually
be profitable to the plant investor/operator, over the plant’s
expected life-time?
Hamelers: Not really [an idea on potential cost]. This is

only a proof-of-principle. Several technological routes can
be envisioned, a lot of engineering must be done. We do
have, however, some calculations with [a competing
scheme] getting energy from mixing river water with sea
water. Detailed calculations have shown that production
cost would be around 8 cents per/ kilowatt-hour. The
interesting thing is CO2 has a much higher energy density,
so that might reduce cost. On the other hand we need to
contact the gas extensively. That might increase cost.
Hart: Would your proposed scheme be less expensive

than the conventional CO2 capture and storage schemes,
such as (for example) the Mongstad CO2 capture and
storage schemes being tested in Norway?
Hamelers: Our scheme does not separate the CO2,

[where] finally the CO2 ends up in the air. It only would
make power generation more efficient.
Hart: What is the planned next-step for your research?
Hamelers: Next step would be to consider other

technologies, a system without the gas sparging and
material research to improve performance.
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Hart: Do you have a commercial company that is planning
to develop this technology for real-world application?
Hamelers: Wetsus (www.wetsus.nl) is an organization

that develops new technology by bringing companies and
universities together. We have a member network of around
90 companies involved in water technology. Some in our
network have already expressed interest. However, we are
open to new companies joining a so-called theme – a group
of companies around a specific topic, sharing the
intellectual property. We have patented this idea.
– Jack Peckham

Alstom, Ademe, Dow, EDF Team-up 
on CO2 Capture Test
A test for capturing carbon dioxide (CO2) at a French power
plant is now underway, involving Alstom, Dow, EDF and
French government environmental agency Ademe.

The CO2 capture tests are being conducted at a research
demonstration unit at the EDF thermal power station in 
Le Havre.

“Funded at 25% by the Ademe’s research demonstration
fund, this €22 million [US$29 million] investment is part
of the EDF group’s determination to invest in research and
innovation towards reducing the environmental impact
from power stations that use fossil sources of energy,” EDF
announced July 17.

“The intent of these tests is to confirm the predicted
quantity of energy and amine solvent required to operate
the unit, so as to assess whether the process is worthwhile
from a cost and an environmental standpoint.

“They will also look at how the unit performs in an
industrial setting, as well as how flexible it is to use within
a fully-operating power plant. Such tests represent a crucial
step in developing efficient industrial solutions for
capturing CO2.”

The Dow amine solvent “is the base component of the
reagent used to separate CO2 from the flue gas,” according
to the company.

“For this pilot unit, Alstom and Dow have deployed an
advanced configuration for the process, specifically
developed to minimize-energy consumption. Following
technical testing, EDF will analyze the cost implications 
of the process.”

CARB Hits ExxonMobil, 8 Others 
on GHG Reporting Violations
The California Air Resources Board (CARB) announced
July 12 that it hit ExxonMobil with a US$120,000 fine 
for allegedly inaccurate reporting of greenhouse gas 
(GHG) emissions.

The CARB rule requires facilities, including those
covered by California’s cap-and-trade regulation, to report
their greenhouse gas emissions annually.

“Accurate reporting of GHG is the foundation of our
efforts to reduce carbon pollution from the state’s energy
and industrial sectors,” said CARB Chairman Mary
Nichols. “We will continue to vigorously enforce the
mandatory reporting rule to ensure that every company
follows all its requirements.”

About 600 facilities have been reporting their GHG
emissions to CARB since 2008, according to the agency.

“The reporting compliance rate for 2012 was 97%,”
according to CARB. “Nine companies have been fined for
failure to supply complete information by the appropriate
deadlines for either the reporting or verification stages. In
addition to paying these fines, the violators must provide
the Air Resources Board with plans for complete and
accurate data collection and reporting in the future.”

Besides ExxonMobil, other companies fined include
Pacific Gas & Electric, DF Fairhaven Power, Vintage
Production California, Venoco, Cemex Construction
Materials, Lehigh Southwest Cement, Lhoist North
America of Arizona and Tidelands Production, according 
to CARB.

http://www.arb.ca.gov/enf/casesett/casesett.htm
http://www.wetsus.nl/
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