
Next month, Taiyo Kagaku Co. (Yokkaichi, 
Japan; edlinks.che.com/7370-563) will 

start up a 20-m.t./yr plant — said to be the 
world’s first — for the production of mesopo-
rous silica. Taiyo Kagaku developed the new 
production process based on technology first 
introduced by Toyota Central R&D Laborato-
ries, Inc. (Aichi, Japan; CE, April 2004, p. 17). 

The commercial grade mesoporous silica, 
tradenamed TMPS, is composed of honey-
comb-shaped pores with adjustable sizes 
between 1.5 and 7.0 nm, and a surface area 
over 1,000 m2/gm — properties that make 
the material suitable for a number of appli-
cations. For example, TMPS silica impreg-
nated with platinum catalyzes the conver-
sion of carbon monoxide to carbon dioxide 
easily at 20–50° C, which could be important 
for removing traces of CO from H2 in fuel-
cell applications. TMPS can also serve as a 

carrier for chlorophyll (for artificial photo-
synthesis), enzymes (for protein reactions) 
and other catalysts (for organic synthesis). 

TMPS is manufactured by dispersing so-
dium silicate into water with a surfactant 
such as an alkyl trimethyl ammonium. The 
solution is heated to 40–100°C and the pH is 
adjusted to greater than 10, whereby the so-
dium ions are replaced with the surfactant 
to form a silicate organic complex. The pH 
of the solution is then reduced below 10 by 
adding acid, causing the silano groups on the 
silicate layers to undergo dehydrocondensa-
tion and form a three-dimensional structure 
of cross-linked polysilicate and surfactant 
complex, which has a honeycomb structure 
with a surfactant-micelle core and polysili-
cate walls. This complex is then calcined in 
air at 700–1,000°C to remove the micelle 
cores, to form the targeted pores. 

Synfuels International, Inc. (Dallas, Tex.; 
edlinks.che.com/7370-561) plans to com-

mercialize its patented gas-to-liquids (GTL) 
process in Kuwait through a newly formed 
partnership with Kuwait’s Aref Energy 
Holding (edlinks.che.com/7370-562). In con-
trast with Fischer-Tropsch technology, the 
process produces a high-octane gasoline 
blend, rather than waxy paraffins for diesel 
fuel. Within two years, the partners expect 
to start up a plant to convert about 50-mil-
lion scfd of gas to 3,800–4,000 bbl/d of gaso-
line-blend feedstock.

Originally conceived at Texas A&M Uni-
versity (College Station, Tex.), the process 
(flowsheet) has been tested in a 100,000-ft3/d 
demonstration plant since 2005. Natural gas 
is first converted to acetylene (plus some car-
bon monoxide, carbon dioxide and hydrogen) 
by direct-fired pyrolysis, fueled by recycled 
syngas and oxygen. Pyrolysis takes about one 
millisecond at temperatures up to 4,500°F. 
The acetylene is then dissolved in a standard 
commercial solvent and converted to ethyl-
ene by hydrogenation at around 100–300°F 
and 80–400 psi, over a proprietary catalyst. 
Finally, the ethylene is oligomerized, using 
a zeolite catalyst, to obtain a gasoline-blend 
refinery feedstock that is mostly C7–C9 liq-
uids of 90–110 octane, says Edward Peterson, 
chief engineer. The yield is 80–85%. 

Performing the hydrogenation step in the 
liquid phase is a key part of the process, he 
explains, since hydrogenation of acetylene 
alone is highly exothermic. “Also, we never 
isolate pure acetylene, but process it with 
other components, such as CO, CO2 and H2, 
at the appropriate temperature and pres-
sure, to keep it below the explosive limit.” 
The selectivity for acetylene-to-ethylene 
conversion is 98%, he says, and the conver-
sion rate is 96–98%. 

Synfuels International expects to produce 
gasoline feedstock at a cost “in the mid-
$20/bbl range,” using stranded gas valued 
at $1/million ft3, says company chairman 
Ben Weber. The process is economical at a 
smaller scale than that of Fischer-Tropsch 
technology, he says, because the reaction 
times are fast and there is less recycle. 

Note: For more information, circle the 3-digit number  
on p. 62, or use the website designation. 
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Methane-to-gasoline process  
nears commercialization

Amine scrubbing
Alstom Power, Inc. (Windsor, 
Conn.; edlinks.che.com/7370-
571) and The Dow Chemical 
Co. (Midland, Mich.; edlinks.
che.com/7370-572) have 
established a joint develop-
ment and commercialization 
agreement for advanced amine 
scrubbing technology for the 
removal of carbon dioxide from 
low-pressure fluegases of fos-
sil-fuel-fired power plants and 
other industries. Under the 
agreement, Alstom will com-
mercialize and manage the 
installation of carbon-capture 
solutions using the developed 
process. Dow will support Al-
stom by leveraging its technical 
capabilities to co-develop an 
optimized capture system.

Non-invasive detector
Scientists at the Science and 
Technology Facilities Council 
(STFC) Rutherford Appleton 
Laboratory (Chilton, Didcot, 
U.K.; edlinks.che.com/7370-
573) have developed a laser-
based method for the charac-
terization of the bulk-chemical 
content of pharmaceutical cap-
sules — without opening the 
capsules. In collaboration with 
researchers from Pfizer Ltd. 
(Tadworth, U.K.), the STFC 
team succeeded in quantifying 
the presence of the active drug 
ingredient in production-line 
relevant capsules to a relative 
error of 0.1%. Other estab-
lished non-invasive methods 
were unable to achieve the 
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A commercial debut for a process to make mesoporous silica




