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In this issue:

Hiden Quadrupole Mass Spectrometers 
are used for process, environmental and 
research applications throughout the world.
This	newsletter	includes	a	selection	of	the	most	
recent	application	stories	from	referenced	published	
sources.

Our	contributors	to	this	newsletter	caught	our	eye	
with	published	articles	of	the	highest	quality.

Key	data	from	the	Hiden	QIC	series	gas	analysers	
and	the	CATLAB	microreactor	systems	are	included.

We	are	delighted	that	they	have	shared	a	brief	
synopsis	of	their	research	for	our	newsletter.
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Customer
Research:

Hydrogen as an energy vector in combination with fuel cells is one of the 
emerging energy solutions in terms of sustainability and low environmental 
impact. Sustainable H2 production is therefore one of the key targets of 
current research. Recently, the Materials, Environment and Energy research 
group at the University of Trieste, coordinated by Professor Paolo 
Fornasiero investigated various options for H2 production and purification 
by using a Hiden HPR-20 Quadrupole Mass Spectrometer. http://www.dsch.
units.it/~fornasiero/index.htm 

Growing hydrogen expectations: 
embedded catalyst design for active 
and stable catalysts

				Figure	1.	Methane	conversion	at	750°C	vs	reaction	
time	over	a	conventional	impregnated		
Rh(1wt%)/Al2O3	and	a	protected	/	embedded	
Rh(1wt%)@Al2O3	catalyst

Our Reference: AP0080
Project Summary by:  
Prof.	Dr.	Paolo	
Fornasiero		
Department	of	
Chemical	and	
Pharmaceutical	
Sciences	and	
ICCOM	Trieste	Research	Unit	INSTM	and	
CENMAT	University	of	Trieste,	Italy		
http://www.dsch.units.it/~fornasiero/
index.htm

Paper Reference:  
B.	Lorenzut,	T.	Montini,	L.	D.	Rogatis,	P.	
Canton,	A.	Benedetti,	P.	Fornasiero	(2011)	
“Hydrogen	production	through	alcohol	
steam	reforming	on	Cu/ZnO-based	
catalysts”	Applied Catalysis B: 
Environmental	101	(3	&	4),	397-408

Hiden Product:  
HPR-20	QIC	Real	time	Gas	Analyser.

The	mass	spectrometer	was	used	
to	prove	the	superior	thermal	
stability,	during	methane	partial	
oxidation,	of	an	innovative	
embedded	Rh@Al2O3	catalyst	
with	respect	to	conventional	
impregnated	material	(Figure	1).	

More	recently,	the	same	research	
group	used	the	mass	
spectrometer	to	investigate	
methanol	steam	reforming	and	
water	gas	shift	reactions	over	an	
embedded	Pd@CeO2	and	the	
preferential	oxidation	reaction	over	
an	embedded	Au@CeO2	catalyst.	
Furthermore,	it	was	used	to	
characterize	an	embedded	Ru@
ZrO2	based	catalyst	during	the	
ammonia	decomposition	reaction	
(Figure	2).	Finally,	the	Hiden	
HPR-20	quadrupole	mass	
spectrometer	was	applied	to	

	 				Figure	2.	NH3-TPD	on	embedded	Ru@LSZ	and	
impregnated	Ru/LSZ	catalysts

	 				Figure	3:	Coke	characterisation	by	Temperature	
Programmed	Oxidation	(TPO)	after	ethanol	steam	
reforming	on	Cu/ZnO/Al2O3-C	(a),	Co/Cu/ZnO/
Al2O3-C	(b)	and	Ni/Cu/ZnO/Al2O3-C	(c)	and	TGA	
analysis	of	the	same	samples	(d).

evaluate	the	amount	and	nature	of	coke	
deposited	during	ethanol	steam	
reforming	on	Cu/ZnO/Al2O3	based	
catalyst	(Figure	3).	



	

	 	

	

Sulphur dioxide (SO2) is a pollutant gas produced by various human activities such 
as the operation of industrial boilers and the burning of fossil fuel at power plants. 
Stringent environmental regulations limiting atmospheric SOx emissions encourage 
the research of more efficient ways to reduce them. Many new strategies have 
been proposed. Of the above, the method receiving most attention has been the 
sorption or reaction of SO2 with dry regenerable solid sorbents. Moreover, due to 
the strong acid character of SO2, basic oxides have been proposed to trap these 
molecules. In recent years, basic mixed oxides obtained from hydrotalcite-like (HT) 
compounds have shown high efficiency in reducing these SOx emissions from 
several sources. HTs materials could be prepared by different methods. Among 
them, the urea hydrolysis method facilitates the catalyst that maintains high 
specific area, controllable pore system and good dispersion of active phase 
compared to the traditional coprecipitation method. Thus, in this work, a series of 
NiAl mixed oxides with different Ni/Al atomic ratios derived from the hydrotalcite-
like compounds were prepared by the urea hydrolysis method. The prepared 
samples were characterized by means of TGA, XRD, SEM and N2 adsorption/
desorption isotherm techniques and evaluated as potential SO2 sorbent using a 
volumetric method. Their adsorption performance was found to be closely 
correlated with their basicity. Furthermore, we focus on the relationship between 
the basicity of NiAl mixed oxides and their SO2 removal catalytic ability.

The NiAl mixed oxides: The relation 
between basicity and SO2 removal capacity

Our Reference: AP0194
Project Summary by: 

Xinyong	Li	
Key	Laboratory	of		
Industrial		
Ecology	and	Environmental	
Engineering	and		

State	Key	Laboratory	of	Fine	Chemical,		
School	of	Environmental	Sciences		
and	Technology,		
Dalian	University	of	Technology,		
Dalian	116024,		
China

Paper Reference: 
L.	Zhao,	X.	Li,	Z.	Qu,	Q.	Zhao,	S.	Liu,	X.	
Hu	(2011)	“The	NiAl	mixed	oxides:	The	
relation	between	basicity	and	SO2	

removal	capacity”	Separation and 
Purification Technology	80	(2),	345-350

Hiden Product: 
HPR-20	QIC	Real	time	Gas	Analyser

The	use	of	the	urea	hydrolysis	method	for	
the	preparation	of	NiAl	mixed	oxides	
derived	from	hydrotalcite	compounds	
leads	to	smaller	homogeneous	particle	
aggregates	with	flower-like	morphology.	
These	materials	all	exhibit	certain	
adsorptive	ability	of	SO2.	The	adsorption	
equilibrium	isotherm	of	SO2	was	analyzed	
using	a	volumetric	method	at	298	K.	The	
method	is	based	on	the	mole	balance	of	
SO2	gas	in	a	closed	system	(Figure	1).	

Their	adsorption	performance	has	been	
found	to	be	closely	correlated	with	their	

basicity	and	the	active	oxygen	species	on	
the	surface	(Figure	2).	The	NiAlO-3	
sample	with	the	Ni/Al	molar	ratio	of	3	
shows	the	best	adsorption	performance	
of	SO2,	owing	to	the	strongest	basicity	
and	most	active	oxygen	species	on	the	
surface.	Furthermore,	the	small	pore	
opening	in	the	quasi-micropore	region	
(4.3	nm)	also	contributes	to	the	high	
activity	of	the	NiAlO-3	sample	in	the	
adsorption	of	SO2.

The	CO2	-TPD	experiments	were	carried	
out	on	a	sample	of	0.2	g	under	Ar	(45	

cm3/min).	Prior	to	CO2	adsorption	at	473	
K,	all	samples	were	pre-treated	at	773	K	
for	1	h	in	a	flow	of	Ar.	Once	the	physically	
adsorbed	CO2	was	purged	off,	the	
CO2-TPD	experiments	were	started	from	
303	K	to	1173	K	with	a	heating	rate	of	10	
K/min	under	Ar	flow	(50	ml/min).	A	mass	
spectrometer	(Hiden	HPR-20	QIC)	was	
used	for	on-line	monitoring	of	the	CO2	

-TPD	effluent	gas	(Figure	3).

	 				Figure	1.	Schematic	of	SO2	adsorption	
isotherm	system.

	 				Figure	2.	Adsorption	equilibrium	isotherms	of	SO2	
in	NiAlO	samples	with	different	Ni/Al	ratios	calcined	
at	773	K.

	 				Figure	3.	CO2	-TPD	profiles	of	the	NiAlO	samples	
with	different	Ni/Al	ratios	calcined	at	773	K.



	

	 				Figure	2.	The	chart	compares	the	rates	of	
hydrogen	evolution	from	the	photoreforming	of	a	
number	of	different	oxygenates	calculated	per	
mole	of	alcohol	reformed	on	the	basis	of	the	
predicted	H2	gas	stoichiometric	number	predicted	
by	rules	1-3	above.	The	first	three	outlying	points	
are	secondary	alcohols	where	there	is	evidence	
for	the	decomposition	of	the	methyl	groups	(rule	
4.).	Inset	is	a	pictorial	representation	of	the	
proposed	photocatalytic	reforming	mechanism.

At present, more than 90% of the hydrogen produced commercially comes 
from the steam reforming of fossil fuels; if the environmental benefits of  
the “hydrogen economy” are to be realised, a renewable and cost effective 
source of hydrogen is required. Replacing fossil fuels with biomass is a 
possible solution but the low hydrogen content of biomass (~6.5% 
compared to ~25% in natural gas) makes reforming uneconomic. However, 
current reforming methods are energy intensive; steam methane reforming 
for example, (Equation 1) operates at temperatures of up to 1000°C and 
pressures of up to 25 bar generating several kg of greenhouse gasses per 
kg of hydrogen. Photocatalytic reforming on the other hand, operates  
near to ambient condition and could therefore, provide an economically 
competitive approach to reforming biomass.

Photocatalytic reforming of alcohols over Pd doped TiO2

Noble	metal	doped	TiO2	is	the	
most	effective	and	widely	studied	
photocatalyst	for	the	reforming	
reaction	but	there	remains	
considerable	controversy	over	the	
mechanism,	and	in	particular,	over	
the	role	of	metal	nanoparticles:		
do	they	act	simply	as	electron	
acceptors	thereby	prolonging	the	
lifetime	of	the	core-hole	pair	or,	
are	they	intimately	involved	in	the	
decomposition	reactions?	Our	
aim	was	to	elucidate	the	reforming	
mechanism	over	metal	doped	
TiO2	by	studying	the	effect	of	the	
molecular	structure	of	alcohols	on	
the	kinetics	and	products	of	the	
reaction.	The	rate	of	hydrogen	
production	was	determined	by	
GC	and	the	gas	phase	products	
determined	using	a	Hiden	
Analytical	QIC-20	Gas	Analysis	
System,	Figure	1.	

The	different	alcohols	studied	gave	very	
widely	varying	rates	of	reaction	but	as	
Figure	2	shows,	these	can	be	rationalized	
with	the	following	4	rules:

1.	 The	alcohol	must	have	a	hydrogen	in	
the	a-position;

2.	 Primary	alcohols	undergo	
decarbonylation	yielding	a	single	
molecule	of	CO2	(by	further	reaction	
with	water)	and	hydrogen	plus	an	
alkane	(the	exception	being	methanol	
which	produces	no	alkane);

3.	 Methylene	groups	produced	in	the	
reaction	undergo	complete	oxidation	
to	yield	carbon	dioxide;

4.	 The	dominant	pathway	for	methyl	
groups	produced	at	the	surface	from	
the	photo-reforming	process	is	
recombination	with	hydrogen	and	
desorption.	However,	in	the	case	of	
secondary	alcohols,	where	there	is	
competition	for	hydrogen	between	
alkyl	groups,	oxidation	of	the	methyl	
group	becomes	probable.

The	rules	derived	here	correspond	closely	
to	the	expected	chemistry	of	the	alcohols	
over	palladium	surfaces	rather	than	that	

seen	over	TiO2.	We	deduce	that	the	facile	
kinetics	of	the	reactions	at	the	palladium	
surface	result	in	it	dominating	the	
reaction,	but	the	titania	is	crucial	for	light	
absorption	and	the	production	of	an	
adsorbed	CO	oxidant.	

Our Reference: AP0216
Project Summary by:  
Hasliza	Bahruji,	Michael	Bowker,		
Philip	R.	Davies	&	Fabien	Pedrono	
Cardiff	Catalysis	Institute,		

School	of	Chemistry,		
Cardiff	University,		
Main	Building,		

Park	Place,	
Cardiff	CF10	3AT,	UK

Paper Reference: 
H.	Bahruji,	M.	Bowker,	P.	R.	Davies,	and		
F.	Pedrono	(2011)	“New	insights	into	the	
mechanism	of	photocatalytic	reforming	
on	Pd/TiO2”	Applied Catalysis B: 
Environmental	107	(1-2),	205-209

Hiden Product: 
QIC-20	Atmospheric	Gas	Analysis	System

(QIC-20	System	now	updated	with	the	New	
QGA	Atmospheric	Gas	Analysis	System)

	 				Figure	1.	Dr	Bahruji	(left)	&	Dr	Davies	next	to	the	
Hiden	QIC-20	Gas	Analysis	System

CH4(g)	+	H2O(g)
			

1200	K

25	bar 			
CO(g)	+	3H2(g)

	 				Equation	1.	Steam	reforming	of	methane



	

	 	

	

	 				Figure	2.	Fluidised	Bed	Reactor	used	for	the	spent	
grains	pyrolysis.

The pyrolysis of spent grains resulting from bio-ethanol and beer production was 
investigated at temperatures between 460 and 540ºC using an activated alumina 
bed. The results showed that the bio-oil yield and quality depend principally on the 
applied temperature where pyrolysis at 460ºC leaves a bio-oil with lower nitrogen 
content in comparison with the original spent grains and low oxygen content. 
Overall, value can be added to the spent grains opening a new market in bio-fuel 
production without the needs of external energy.

	 				Table	1.	Effect	of	temperature	
on	total	nitrogen	distribution	in	
the	starting	spent	grains,	into	
bio-oils	and	bio-chars	for	spent	
grains	from	wheat	(WSG)	and	
barley	(BSG).

	 				Figure	1.	Routes	for	refining	bio-ethanol	
by-products	into	bio-gas,	bio-ethanol,	liquid	
biofuels	or	directly	electricity	and	heat.

Spent	grains	are	the	main	by-product	of	
the	bio-ethanol	production	process		
and	the	bio-ethanol	industry	is	currently	
exploiting	new	ways	to	maximize	its	
margin	by	further	recovery	of	either	energy	
or	co-products	from	the	spent	grains,	
which	currently	are	partially	used	as	animal	
feed	additive.	This	work	describes	an	
alternative	means	of	releasing	energy	from	
the	spent	grains	(Figure	1)	using	thermo-
chemical	conversion	to	convert	the	spent	
grains	into	a	low-oxygen	containing	bio-oil	
and	high	nitrogen	containing	bio-char	
using	an	alumina	catalyst.	Using	this	
approach,	catalytic	pyrolysis	can	convert	
the	spent	grains	into	a	bio-oil	suitable	for	
upgrading	into	transportation	fuels	and	a	
bio-char	where	the	nitrogen,	phosphorus	

and	alkaline	metals	are	concentrated	in	
sequestered	carbon.	

The	pyrolysis-bio-oil	is	a	very	complex	
mixture	of	oxygenated	aliphatic	and	
aromatic	hydrocarbons	and	the	key	to	
large	scale	use	of	pyrolysis	oil	is	therefore	
the	removal	of	oxygen	to	facilitate	its	
further	conversion	into	industrial	
commodity	chemical	feedstocks.	In	
addition	to	bio-oil,	bio-char	is	attracting	
growing	attention	as	a	valuable	by-product	
since	it	is	able	to	sequestrate	carbon	and	
may	be	used	as	a	soil	amendment.	

The	experimental	devices	used	in	this	work	
(Figure	2)	principally	consisted	of	a	
pressurized	injection	system,	a	sample	
chamber,	a	fluidized	bed	reactor,	an	
electrical	heater	and	a	tar	trap	The	gases	
were	analyzed	using	a	Hiden	Analytical	
HPR-20	QIC	MS	with	200	amu	mass	range	
capability	to	evaluate	the	content	of	CO2,	
H2	and	CH4	and	equipped	with	a	HAL-RC	
quadrupole	mass	spectrometer.	The	Flow	
Control	Inlet	ensured	stable	mass	
spectrometer	operation	through	a	sample	
pressure	range	from	200mbar	to	2bar.	A	
fast	sampling	Quartz	Inlet	Capillary	(QIC)	
was	used	to	sample	the	gas	from	the	
gas-bag	at	1bar.	The	scan	range	used	
was	between	1	and	200amu	and	the	scan	
speed	was	of	the	order	of	10,000	amu/
sec.	Pure	carbon	dioxide	and	nitrogen	
were	used	to	calibrate	the	instrument.

The	bio-oil	from	spent	grains	could	meet	
about	9%	of	the	renewable	obligation	in	
the	UK.	Also,	the	bio-char	contains	about	
20%	of	the	original	nitrogen	(Table	1)	
resulting	in	a	very	attractive	product		
for	soil	amendment	and	carbon	
sequestration.

Our Reference: AP0272
Project Summary by: 

Aimaro	Sanna,	
Energy	and	
Sustainability	

Research	Division,	
University	of	Nottingham,	
Nottingham,	NG7	2RD			
UK

Paper Reference: 
A.	Sanna,	S.	Li,	R.	Linforth,	K.	A.	Smart,		
J.	M.	Andrésen	(2011)	“Bio-oil	and	
bio-char	from	low	temperature	pyrolysis	
of	spent	grains	using	activated	alumina”	
Bioresource Technology	102	(22),	
10695-10703

Hiden Product: 
HPR-20	QIC	Real	time	Gas	Analyser

Bio-oil and bio-char from low  
temperature pyrolysis of spent grains  
using activated alumina



	

The methane steam reforming (MSR) reaction is a major source of H2. 
It also produces syngas, a mixture of CO and H2, which can be converted into 
higher value chemicals. Rh is one of the most active metals and doping  
of the Al2O3 support by CeO2 is widely employed to boost the activity and 
stability of the catalysts. CeO2 has a high oxygen storage capacity (OSC) and 
its chemical interaction with noble metals stabilizes the nano-sized particles.

at	1033	K.	The	Al2O3-supported	catalyst	
showed	a	small	amount	of	oxidic	Rh,		
which	may	have	contributed	to	its	lower	
reaction	rate.	The	increase	in	the	stability	of	
the	promoted	catalyst	is	due	to	the	strong	
interaction	of	Rh	and	the	support,	which	
inhibited	particle	re-dispersion,	Rh	oxidation	
and	sintering,	thus	maintaining	high	
dispersion	during	the	reaction.	

Our Reference: AP0465
Project summary by: 
Renata	Bessa	Duarte	

ETH	Zurich	
Department	of	Chemistry	

and	Bioengineering	
Wolfgang-Pauli-Strasse	10,		
8093	Zürich,	Switzerland

Paper Reference: 
R.B.	Duarte,	M.	Nachtegaal,	J.M.C.	Bueno,	
J.A.	van	Bokhoven	(2012)	“Understanding	
the	effect	of	Sm2O3	and	CeO2	promoters	
on	the	structure	and	activity	of	Rh/Al2O3	
catalysts	in	methane	steam	reforming”	
Journal of Catalysis	296,	86-98

Hiden Product: 
CATLAB	Microreactor	with	integrated	
Mass	Spectrometer

	 				Fig	1:	Proposed	scheme	for	the	
re-dispersion	and	sintering	of		
the	Rh	particles	during	different	steps	
based	on	the	EXAFS	and	electron	
microscopy	results.

Understanding the effect of Sm2O3 and CeO2 promoters 
on the structure and activity of Rh/Al2O3 catalysts in methane 
steam reforming

Catalytic	MSR	was	performed	in	a	
CATLAB	instrument	from	Hiden	Analytical	
equipped	with	a	plug-flow	reactor	and	an	
integrated	mass	spectrometer.	With	this	
system	we	were	able	to	pre-treat	the	
samples	and	record	the	amount	of	
reactants	and	products	at	the	reactor	exit	
during	MSR	to	measure	the	reaction	rates	
and	test	the	stability	of	the	catalysts.

The	catalysts	were	studied	by	means	of	
multiple	techniques	to	understand	the	role	
played	by	CeO2	with	regard	to	the	structure	
of	the	active	phase	and	the	cause	of	
deactivation	of	active	and	selective	
catalysts.	Promoted	catalysts	showed	
higher	reaction	rates	per	surface	Rh	atom	
and	improved	stability	compared	to	Rh/
Al2O3.	In	situ	X-ray	absorption	revealed	that	
the	structure	of	Rh	particles	in	Rh/Al2O3	
changes	drastically	during	MSR,	while	it	
was	stable	in	the	presence	of	CeO2.	
Sintering	of	the	active	metal	phase	was	the	
main	cause	of	deactivation.	Electron	
microscopy	images	showed	that	there	was	
enhanced	sintering	in	the	Rh/Al2O3	catalyst	
and,	therefore,	stronger	deactivation		
during	reaction.	At	773	K,	the	particles	
re-dispersed	and	the	sintering	occurred		

For	further	information	on	these		
or	any	other	Hiden	Analytical	products	
please	contact	Hiden	Analytical	at		
info@hiden.co.uk	or	visit	the	main	
website	at	www.HidenAnalytical.com

If	you	would	like	to	submit	a	project	
summary	for	consideration	in	our	next	
Newsletter,	please	email	a	brief	summary	
(approx.	500	words)	and	corresponding	
images	to	marketing@hiden.co.uk

	 				Fig	2:	The	Hiden	CATLAB	at	ETH	Zurich



	

In thePress:
MS	Spectral	Overlap	Evaluator	
-	a	new	iPad	app.	for	mass	
spectrometry	
(Our Reference: HAPR0071)

The	new	Overlap	Evaluator	iPad	app.	from	
Hiden	Analytical	is	a	reference	tool	for	
users	of	mass	spectrometers	operating	in	the	
fi	elds	of	vacuum	science	and	vacuum	
processing,	and	for	advanced	researchers	
using	real	time	gas	analysis	systems.	The	
evaluator	enables	the	user	to	create	a	mass	
spectral	overview	of	multiple	fragmentation	
spectra	to	identify	the	mass	peaks	with	least	
spectral	interference	and	therefore	most	
suited	to	species	monitoring,	and	includes	
a	quick	mass	peak	look	up	table	from	a	
library	of	common	gas	and	vapour	species.	

Based	on	the	successful	Hiden	QGA	
quantitative	gas	analysis	system	software,	
up	to	16	gas	and	vapour	species	can	
be	added	to	an	analysis	‘setup’.	On	adding	
the	gases	and	vapours	of	interest,	the	MS	
overlap	evaluator	automatically	provides	
a	simulated	analysis	and	displays	the	unique	
mass	peaks	together	with	any	spectral	
overlaps.	A	spectral	viewer	is	included	to	
provide	a	histogram	display	of	the	
simulated	spectrum	of	the	selected	analysis.

The	concentration	levels	for	each	component	
in	the	simulation	mix	can	be	adjusted,	
to	provide	a	representative	simulated	mass	
spectrum	of	the	users	selected	gas	and	
vapour	mixture.

The	MS	spectral	overlap	evaluator	is	available	
free	to	download	from	the	Apple	app.	store.

Hiden Products referenced in our 
Customer Stories in this issue:

A	catalyst	characterisation	and	microreactor	
system	designed	to	make	the	analysis	of	
catalysts	rapid	and	simple:

	■ Pulse	Chemisorption	
	■ TPD,	TPO,	TPR,	TP-Reaction	
	■ Catalyst	Screening	
	■ On-Line	Continuous	Product	Analysis	
	■ Metal	Surface	Area	
	■ Active	Surface	Area	
	■ Reaction	Kinetics	
	■ Mechanisms	of	Surface	Reactions	
	■ Heats	of	Adsorption	

Hiden	CATLAB-PCS	for	Catalysis	Studies

Real	time	gas	analyser	for	multiple	species	gas	
and	vapour	analysis.	Compact	bench	top	
analysis	system	for	production	and	research	
applications:

	■ Process	Monitoring	
	■ In-Situ	Analysis	
	■ Contamination	Studies	
	■ CVD	/	MOCVD	
	■ Environmental	Gas	Analysis	
	■ Thermal	Analysis	Mass	Spectrometry	
	■ Catalysis	Studies	/	Reaction	Kinetics

Hiden	HPR-20	QIC	Real	time	Gas	Analyser

(Hiden’s	QIC-20	Gas	Analysis	System	has	now	
been	updated	with	the	QGA	System).

A	compact	bench	top	analysis	system	for	real	
time	gas	and	vapour	analysis:

	■ Gas	Reaction	Studies
	■ Fuel	Cell	Reactions	Studies
	■ Contamination	Studies	
	■ Fermentation	Analysis
	■ Environmental	Gas	Analysis	
	■ Thermal	Analysis	Mass	Spectrometry	
	■ Catalysis	Studies	/	Reaction	Kinetics

QGA	Atmospheric	Gas	Analysis	System



											

Hiden’s	quadrupole	mass	spectrometer	systems	address	a	broad	application	range	in:

Sales Offices:
We	have	sales	offices	situated	around	the	globe.	
Visit	our	website	for	further	information.

Gas Analysis
	■ dynamic	measurement	

of	reaction	gas	streams
	■ catalysis	and	thermal	

analysis
	■ molecular	beam	studies
	■ dissolved	species	

probes
	■ fermentation,	

environmental	and	
ecological	studies

Surface Science
	■ UHV	TPD
	■ SIMS
	■ end	point	detection	in	

ion	beam	etch
	■ elemental	imaging	-	

surface	mapping

Plasma Diagnostics
	■ plasma	source	

characterisation
	■ etch	and	deposition	

process	reaction	kinetic	
studies

	■ analysis	of	neutral	and	
radical	species

Vacuum Analysis
	■ partial	pressure	

measurement	and	
control	of	process	
gases

	■ reactive	sputter	process	
control

	■ vacuum	diagnostics
	■ vacuum	coating	

process	monitoring

Hiden
Applications

Hiden	Analytical	Ltd.	
420	Europa	Boulevard	
Warrington	
WA5	7UN	
England	
Tel:	 +44(0)1925 445225
Fax:	 +44(0)1925 416518
Email:	info@hiden.co.uk
Web:	 www.HidenAnalytical.com


