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Metrohm 
NIRSystems
Metrohm extends its portfolio to  
in  clude solutions for Near-Infrared 
Spec  troscopy. Metrohm NIRSystems

• offers leading-edge NIR technology
• over 40 years of NIR expertise
• serviced and supported by 

Metrohm

www.metrohm-nirs.com
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Biotechnology
In bioreactors, product titer yield can be enhanced by predicting 

key analytes in real time, allowing for timely control and optimization 
of nutrient levels as well as checking ammonia and lactate con-
centration. Both mammalian and microbial cell cultures have been 
monitored with our laboratory and process instruments with the 
accuracy and reliability of offline chemistry methods. 

Common biotechnology analytes include: glucose, lactate, 
ammonia, glutamine, glutamate, product titer, acetate, and biomass.

Recommended Analyzers
• NIRS XDS RapidContent Analyzer
• NIRS XDS RapidLiquid Analyzer
• NIRS XDS Process Analyzer – MicroBundle

Chemistry
NIR is extremely sensitive to the O–H absorbance; moisture 

determination is therefore a common application. Additionally, NIR is 
sensitive to N–H, C–H, and S–H bond absorbance, for what reaction 
monitoring and endpoint determination are good applications for 
organic chemistry reactions and processes. Many applications that 
have historically been measured with physical property testing, like 
viscosity, may be measured with NIR if it is dependent on an intrinsic 
chemical characteristic, such as chain length or cross linking.

Common chemical applications include the determination of the 
acid value, hydroxyl number, adhesive content, antioxidant and UV 
inhibitor content, cure, melt index, HDPE/LDPE, melamine content, 
plastic identification, polymer analysis, alcohol detection/analysis and 
residual solvent detection.

Recommended Analyzers
• NIRS XDS RapidContent Analyzer
• NIRS XDS SmartProbe Analyzer
• NIRS XDS RapidLiquid Analyzer
• NIRS XDS Interactance OptiProbe Analyzer
• NIRS XDS Transmission OptiProbe Analyzer
• NIRS XDS Process Analyzer – MicroBundle
• NIRS XDS Process Analyzer – SingleFiber
• NIRS Analyzer PRO

Education, R&D
Although NIR is primarily used in production-related applica-

tions, it has found widespread use in research and development 
facilities. Pharmaceutical R&D often uses NIR in pilot plant operations 
to help evaluate daily processes. Work aims at understanding blend 
uniformity, granulation drying, dissolution profile prediction, and 
lyophilization processes. Chemical R&D facilities use NIR to optimize 
process performance and product quality.

Common R&D parameters measured include: moisture content, 
coating thickness, roller compaction hardness, blend uniformity, 
granulation, particle size verification, and prediction of dissolution 
profile.

Recommended Analyzers
• NIRS XDS RapidContent Analyzer
• NIRS XDS RapidLiquid Analyzer
• NIRS XDS Process Analyzer – MicroBundle

Industry sectors
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Petrochemistry
In petrochemistry, monitoring of the blending process by NIR 

has proven huge economical savings, since crucial properties such 
as water content, density, viscosity, additive content, and hydroxyl 
number can be measured in less than one minute. 

Gasoline parameters measured with NIR cover research octane 
(RON, ASTM D 2699), motor octane (MON, ASTM D 2700), and 
road octane number (RdON), and volume percentage or even mole 
percent of individual components (paraffins, isoparaffins, aromatics, 
naphthenes, and olefins; PIANO). Common diesel parameters mea-
sured with NIR include specific gravity, viscosity, flash point, cold filter 
plugging point (CFPP), pour point, and cloud point.

Recommended Analyzers
• NIRS XDS RapidLiquid Analyzer
• NIRS XDS Transmission OptiProbe Analyzer
• NIRS XDS Process Analyzer – MicroBundle
• NIRS XDS Process Analyzer – SingleFiber
• NIRS Analyzer PRO

Pharma
The manufacture of pharmaceutical products from raw material 

identification to the measurement of content uniformity of dosage 
forms can be assisted by the implementation of NIR methods. The 
FDA and European Union health guidelines have increased the 
workload and rigor associated with receiving inspection, blending, 
and content assay. With the advent of 100% container testing for 
receiving inspection of raw materials in Europe and Canada, NIR 
technology can reduce the time and skill level required to meet the 
increased challenge of compliance.

With the PAT (process analytical technology) initiative, the FDA 
aims to bring about an increase in efficiency in pharmaceutical pro-
duction, including a trend away from final checks towards real-time 
process analysis and control. The initiative requires rapid analytical 
techniques that allow comprehensive online and inline monitoring 
of the manufacturing process. To this end, NIRS is the most powerful 
analytical tool that is currently dominating all PAT projects. 

Common pharmaceutical applications using NIR include: receiv-
ing inspection of excipients and active pharmaceutical ingredients 
(API), blend uniformity, granulation, drying and coating, and particle 
size verification analysis. Additionally, NIR is an invaluable tool for 
the detection of counterfeit drug products and the determination of 
water and residual solvent content. NIRS is described in the European 
(Ph.Eur.) and Japanese (JP) Pharmacopoeia as well as in the United 
States Pharmacopeia (USP).

Application literature
• AB-358 Analysis of residual moisture in a lyophilized 

pharmaceutical product by near-infrared spectroscopy
• AN-NIR-001 Determination of active ingredients in solid 

(pharmaceutical) dosage forms using solid-state standard 
additions
• AN-NIR-002 Nondestructive, single tablet analysis using  

the NIRS XDS RapidContent Analyzer

Recommended Analyzers
• NIRS XDS RapidContent Analyzer
• NIRS XDS MasterLab Analyzer
• NIRS XDS SmartProbe Analyzer
• NIRS XDS RapidLiquid Analyzer
• NIRS XDS Process Analyzer – MicroBundle
• NIRS XDS Process Analyzer – SingleFiber
• NIRS Analyzer PRO
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Polymers
Polymer attributes have been measured with NIR since the 

1950s. Due to NIR requiring no sample preparation and being non-
destructive, many polymer and plastic attributes can be measured 
rapidly inline or atline for qualitative as well as quantitative param-
eters. Thermoplastics production, raw material purity, and moisture 
content can be analyzed with NIR. The disappearance of double 
bonds can be monitored real time in reactions using inline process 
NIR. Residual solvents and monomers can also be detected using 
NIR analysis. Additives like antioxidants, UV inhibitors and ones that 
prevent discoloration are measured using NIR. It is an excellent tool 
for determining the incoming raw materials and reaction endpoints, 
reducing over-processing of product and improving production 
consistency. As in other sectors, it facilitates the quick determination 
of the moisture content.

NIRS analysis also allows for the determination of physical 
properties such as molecular weight, degree of branching, tacticity, 
melting point, particle size verification, density, and viscosity. More-
over, the hydroxyl number as well as acid and amine value can be 
determined.

Application literature
• AN-NIR-003 Analysis of copolymer levels in polymer pellets  

by near-infrared spectroscopy
• AN-NIR-004 Determination of additives in polymer pellets  

by near-infrared spectroscopy
• AN-NIR-005 Determination of finish on nylon fibers  

by near-infrared spectroscopy
• AN-NIR-006 Near-infrared analysis of polyols
• AN-NIR-007 The near-infrared analysis of polyols:  

process monitoring in a hostile environment

Recommended Analyzers
• NIRS XDS RapidContent Analyzer
• NIRS XDS RapidLiquid Analyzer
• NIRS XDS Process Analyzer – MicroBundle
• NIRS Analyzer PRO

Paper and Pulp
The paper and pulp industry has used NIR analysis for many 

years providing qualitative and quantitative information about in-
coming timber materials and lignin content. Discriminant NIR analysis 
can be used to determine species, hardwoods from softwoods, and 
sapwoods from heartwoods. 

Common paper and pulp attributes measured with NIR include: 
kappa number, lignin content, kraft pulp yield, tall oil, moisture, 
resin, brightness, wood species, hardwood/softwood ratio, coatings, 
and component analysis (clay, titanium dioxide, fillers, ash, etc.).

Application literature
• AN-NIR-008 Analysis of lignin in wood pulp
• AN-NIR-009 Determination of hardwood/softwood content  

in wood products by near-infrared spectroscopy

Recommended Analyzers
• NIRS XDS RapidContent Analyzer
• NIRS XDS RapidLiquid Analyzer
• NIRS XDS Process Analyzer – MicroBundle
• NIRS XDS Process Analyzer – DirectLight/Noncontact
• NIRS Analyzer PRO

Industry sectors
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Textiles (Polymers)
NIR has been long used in the textile industry to differentiate 

fiber types for carpet recycling. Blend analysis of different polymer 
fibers can be analyzed with NIR. Real-time analysis of the application 
of polyvinyl alcohol (PVA or PVOH) sizing to warp yarn has been done 
with NIR online process analyzers.

Common fiber identified with NIR include: cotton/linen, 
merchandized cotton, acrylic, modified acrylic, acetate, triacetate, 
Nomex®, Kevlar® (K-29, K49, and K129), nylon-6, nylon-6,6, silk, 
polyester, cationic and disperse dyeable polyester, polypropylene, 
PVA and PVC.

Application literature
• AN-NIR-005 Determination of finish on nylon fibers  

by near-infrared spectroscopy

Recommended Analyzers
• NIRS XDS RapidContent Analyzer
• NIRS XDS Process Analyzer – DirectLight/NonContact

Other NIR Applications
Many applications for NIR do not fall under common headings. 

NIR can be applied nondestructively and with no sample preparation 
to many different fields. NIR applications work best on materials 
that have strong OH, CH, NH, or SH absorbers. Because NIR models 
are empirically developed, NIR is most useful in applications, where 
the same product is measured on a routine basis. Wood products 
industries that make particle board panels and products use NIR for 
moisture analysis and adhesive content analysis.

Further applications in the NIR measurements include: moisture 
in soaps, adhesive level in particle board chips. Moreover, there is an 
increasing demand to combine NIR imaging techniques with well- 
established brain imaging techniques such as magnetic resonance 
imaging and positron emission tomography.

Additionally, there are several applications in the environmental 
as well as in the cosmetics and toiletries sector.

For more information, please contact your Metrohm sales 
 representative!

Application literature
• AN-NIR-005 Determination of finish on nylon fibers  

by near-infrared spectroscopy

Recommended Analyzers
• NIRS XDS RapidContent Analyzer
• NIRS XDS MultiVial Analyzer
• NIRS XDS MasterLab Analyzer
• NIRS XDS SmartProbe Analyzer
• NIRS XDS RapidLiquid Analyzer
• NIRS XDS Interactance OptiProbe Analyzer
• NIRS XDS Transmission OptiProbe Analyzer
• NIRS XDS Process Analyzer – MicroBundle
• NIRS XDS Process Analyzer – Single Fiber
• NIRS XDS Process Analyzer – DirectLight/NonContact
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Canada:
Metrohm Canada Inc.
4160 Sladeview Crescent, #6
Mississauga, ON L5L 0A1
Phone  866-METROHM
  +1 905-569-0664
Fax  +1 905-569-0665
info@metrohmca.com
www.metrohmca.com

North America:
Metrohm USA
6555 Pelican Creek Circle
Riverview, FL 33578
Phone  866-METROHM
  +1 813-316-4700
Fax  +1 813-316-4900
info@metrohmusa.com
www.metrohmusa.com
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Sweden:
Metrohm Nordic AB
Box 11065
SE - 16111 Bromma
Phone  +46 8-5648 4480
Fax  +46 8-5648 4481
mail@metrohm.se
www.metrohm.se

Norway:
Metrohm Nordic AS
Sandviksveien 26
NO - 1363 Høvik
Phone  +47 6710 3630
Fax  +47 6710 3631
firmapost@metrohm.no
www.metrohm.no

Finland:
Metrohm Nordic Oy
Koskelontie 19 B
FI - 02920 Espoo
Phone  +358 10-778 6800
Fax  +358 9-8190 5855
mail@metrohm.fi
www.metrohm.fi

Denmark:
Metrohm Nordic ApS
Smedeland 7
DK - 2600 Glostrup
Phone  +45 7020 0561
Fax  +45 7020 0562
mail@metrohm.dk
www.metrohm.dk
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MAS Instrumentos, S.A. de C.V.
Calzada de Tlalpan 4261
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04730, México, D.F.
Phone  +52 55 5424 7350
Fax  +52 55 5424 7373
ventasmetrohm@masinstrumentos.com
www.metrohm-mexico.com

Imprint

Volume 42, Issue 2
ISSN 1424-0904

Metrohm Information is the customer magazine of Metrohm 
International Headquarters and is published twice a year in English 
and German.
Please contact us if you wish to receive your own copy regularly.

Published by:
Metrohm International Headquarters
Metrohm Information
CH-9101 Herisau/Switzerland

Chief editor:
Dr. Kai H. Viehweger
khv@metrohm.com
 
Editors:
Dr. Benedikt Galliker
Roman Moser
rmo@metrohm.com
Dr. Alfred Steinbach
ast@metrohm.com

Translations:
neo communication ag

Layout:
Ecknauer + Schoch, Werbeagentur ASW
 
Printed by:
Metrohm International Headquarters

New: further applications & electronic edition
The electronic edition of our customer magazine Metrohm 
 Information and the archive with all editions from 2005 to 2013 is 
available on www.metrohm.info.



Metrohm India Ltd.
Corporate Office
Plot No. 3 & 4, “Origin Sri Towers”
3rd & 4th floor, Fourrts Avenue
Annai Indira Nagar, Thoraipakkam
Chennai – 600 096
India
Phone  +91 (44) 4044 0440
Fax  +91 (44) 4044 0444
chennai@metrohm.in
www.metrohm.in

Bangalore – 560 003
Phone  +91 (80) 2356 2659
Fax  +91 (80) 2356 2701
bangalore@metrohm.in

Baroda – 390 007
Phone  +91 (265) 233 8331
Fax  +91 (265) 234 1926
baroda@metrohm.in

Chandigarh – 160 022
Phone  +91 (172) 463 7719
Fax  +91 (172) 463 7719
chandigarh@metrohm.in

Secunderabad – 500 003
Phone  +91 (40) 2781 2441
  +91 (40) 2781 2451
Fax  +91 (40) 2781 2461
hyderabad@metrohm.in

Kolkata – 700 054
Phone  +91 (33) 3257 6449
  +91 (33) 2358 7583
Fax  +91 (33) 2337 0433
kolkata@metrohm.in

Lucknow – 226 001
Phone  +91 (522) 407 0204
Fax  +91 (522) 401 2195
lucknow@metrohm.in

Navi Mumbai – 400 710
Phone  +91 (22) 2778 1026
 +91 (22) 2778 1027
Fax  +91 (22) 2778 1028
mumbai@metrohm.in
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Australia:
MEP Instruments Pty Ltd
P.O. Box 2173
Boronia Park, NSW 2111

Visitors:
Unit 11, 56 Buffalo Road
Gladesville, NSW 2111
Australia
Phone +61 2-8899 5200
Fax +61 2-8899 5299
info@mep.net.au
www.metrohm.com.au

New Zealand:
MEP Instruments Ltd
2 B, Unit D, Building 2
5 Ceres Court
North Shore City, 0630
New Zealand
Phone  +64 9-912 1330
Fax  +64 9-912 6892
info@mep-instruments.co.nz
www.metrohm.com.au
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Metrohm Applikon B.V.
P.O. Box 149
NL-3100 AC Schiedam
Phone  +31 10 - 298 35 55
Fax  +31 10 - 437 96 48
info@metrohm.nl
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Metrohm Italiana S. R. L. 
Via G. Di Vittorio 5 
I - 21040 Origgio (VA)
Phone  +39 02-9673 0707
  +39 02-9673 1047
Fax  +39 02-9673 4061
info@metrohm.it
www.metrohm.it

Via Degli Olmetti, 39/E
I - 00060 Formello (RM)
Phone  +39 06-9075 182
  +39 06-9075 429
Fax  +39 06-9040 5052
info@metrohm.it
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Metrohm Belgium N.V.
Blancefloerlaan 179G
B - 2050 Antwerpen LO
Phone  +32 3-281 33 31
Fax  +32 3-281 32 98
info@metrohm.be
www.metrohm.be

N.V.
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Metrohm Pensalab 
Instrumentação Analítica Ltda
Rua Minerva, 167
Perdizes - São Paulo - Brazil
CEP: 05007-030
Phone +55 11 3868 6599
Fax +55 11 3868 6575
metrohm@metrohm.com.br
www.metrohm.com.br
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Metrohm France
13 Avenue du Québec
BP 900038
91942 Villebon Courtaboeuf Cedex
Phone  01 64 86 97 00
Fax  01 64 86 97 01
info@metrohm.fr
www.metrohm.fr
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Metrohm Schweiz AG
Bleiche West
CH-4800 Zofingen
Switzerland
Phone  +41 62 745 28 28
Fax  +41 62 745 28 00
info@metrohm.ch
www.metrohm.ch
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