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A
ir Liquide supplies industrial gases 
in packaged gas, micro bulk and 
bulk volumes from small to large 
customers, as well as on-site gen-

eration solutions for oxygen and nitrogen. 
“We manufacture oxygen, nitrogen, hydrogen, 
argon, carbon dioxide, special gas mixtures 
and other industrial gases in large-scale pro-
duction facilities throughout South Africa, 
which we deliver to customers using our fleet 
of road tankers and packaged gas vehicles,” 
begins Labuschagne. 

“Our expertise extends from offering safe 
and reliable packaged gas; bulk and micro bulk 
storage and supply systems in a range of sizes 
and capacities customised 
to meet the needs of any 
industry; through to the 
installation, maintenance 
and monitoring of these gas 
supply and storage systems 
at  customers’ sites,” he says.

A c c o r d i n g  t o  L a b u -
schagne, gas applications 
for the food and beverage 
industry range across multi-
ple applications and all food 
types. Typical examples are 
the use of CO2 for carbon-
ation of soft drinks (CSDs); 
specialised gas mixtures, 
specific per food type and 
factors such as moisture 
content of food, for use dur-
ing packaging to extend the 
shelf life of packaged fresh 
foods; liquid nitrogen (LIN) 
and liquid carbon dioxide 
(LCO2) for faster and more 

Driving performance to the next level
Gas innovations for the food industry

Air Liquide supplies cryogenic tunnels that use timed conveyors and liquid nitrogen mist to flash freeze fresh produce.

Above: Trial bulk supply and freezing units are available to enable customers to 
test the financial value and returns achievable by using Air Liquide technology.

Left: Fruit, berries, vegetables fish and meat can all be frozen fast using nitrogen.

MechChem Africa talks to Air Liquide’s carbon dioxide (CO2) product manager 
for Southern Africa, Jonathan Hough; bulk and on-site business manager, Fanus 
Labuschagne, and food application manager, Gabriela Figueira, about gas solutions 
for improved efficiency and quality of food and beverage production.

efficient freezing of food, as well as dry ice 
for providing a protective atmosphere – as is 
the practice during the harvesting of grapes 
for the making of wine to prevent oxidation 
and associated deterioration of the grapes 
compromising final wine quality. 

CO2 expansion for the Cape market
“Air Liquide is one of the key Food Grade CO2 
producers and suppliers in the South African 
market, mostly for CSDs,” Hough continues, 
adding that there has been a supply shortage 
for CO2 in the Cape for several years. “As part 
of Air Liquide’s national strategy to overcome 
this problem, we will be commissioning a new 

CO2 production facility in the very near future 
– by January 2018 – to support the growing 
beverage industry in the province,” he says.

The plant, according to Hough, uses a 
recovery and purification process to extract 
and clean to food grade quality, CO2 from 
the emissions stream of a combustion-based 
processing plant. 

“The current Cape market has been in 
short supply with respect to food grade 
CO2 for several years, because of the lim-
ited CO2 plant development opportunities 
in this region,” continues Hough. As a norm, 
Air Liquide sources unrefined/raw CO2 from 
industry, which is then captured, purified to 
food grade quality and liquefied for stor-
age and transportation. In the Cape region 
the availability of reliable and consistent 
sources of such raw CO2, is very limited. 
“When Air Liquide’s new CO2 recovery and 
purification plant in the Cape region be-
comes operational in January next year, we 
will be able to offer back-up support to our 
existing customer base and leave opportu-
nity to supply additional volume into the 
regional market,” he says.

It’s uses? “CO2 is used in carbonation and 
most food preservation activities during the 
production, transfer and storage of products 
such as wine, beer and packaged fresh and dry 
foods,” Hough responds. “CO2 and mixtures of 
CO2 and nitrogen are used in the dispensing 
of beer resulting in, not just the fizz, but it 
is also directly responsible for the head or 

foam above the beer,” he continues adding 
that cold transportation and freezing of food 
also remain key.”

As with all of its food-grade industrial 
gases, Air Liquide’s entire CO2 supply chain 
is FSSC 22000 (food safety standard certi-
fication) compliant. Our FSSC food-safety 
certification applies to the entire supply chain, 
from our CO2 production facility, all the way 
through the distribution chain, including on-
site bulk storage facilities and gas regulation 
equipment,” he adds.

The new Air Liquide CO2 plant will be 
aligned with the other Air Liquide 
facilities in having on-site stor-
age and full online analy-
sis. “Generally speaking, 
customers’ sites need 
to keep about 10  days 
of continuous supply 
on-site. Their storage 
capacity is customised 
to their consumption 
profile, so if they use 
2.0  t/day then we install 
a 20  t storage tank,” Hough 
says, “and we can offer 10 to 100 t 
of onsite storage to suit any consumption 
requirement.”

Another ‘rule of thumb’ is that bulk stor-
age is refilled as soon as capacity drops below 
50%. “All our new bulk storage vessels are 
fitted with modern telemetry that connects 
the customer’s site to our gas ordering sys-
tems. These automated systems will notify 
site-based production managers and national 
planning managers, by email and SMS, when 
gas levels reach the reordering point, trigger-
ing an immediate response to deliver to the 
site,” Hough points out.

Modified atmospheric packaging 
(MAP)
Nitrogen is supplied via packaged gas, liquid 
bulk or micro-bulk to food producers, “but we 
can also install onsite nitrogen generators, 
depending on preferences, volumes and the 
distance of the customer from the nearest 
liquid facility. In Upington, for example, we 
tend to use nitrogen generators, because it 
is so far away from the Air Separation Units 
that produce liquid nitrogen,” continues 
Labuschagne.

MAP involves mostly the use of nitrogen, 
CO2 and nitrogen/CO2 mixes in sealed pack-
aging in order to create an inert atmosphere 
to extend product shelf life. “Pure nitrogen is 
used to inflate a packet of crisps, for example, 
just prior to the packet being sealed. This 
keeps the product dry, crisp and fresh, sig-
nificantly extending the shelf life,” he explains. 

“In the non carbonated soft drinks indus-
try, PET plastic-bottle materials as well as tin 
cans have become increasingly thinner. For 

still water, for example, 
a drop of liquid nitrogen 

is inserted into the filled 
PET water bottle immedi-

ately before capping. The liquid 
nitrogen vaporises immediately, 

expelling the air above the water and, once 
capped, pressurising the bottle. The nitrogen 
forms a blanketing inert layer above the 
bottle contents, keeping it fresh. In addition, 
the positive pressure inside the filled bottle 
makes it more rigid and prevents stacked 
bottles from collapsing under the weight of 
the bottles above,” Labuschagne explains.

MAP is now routinely used for packaging 
of crisps, juices, fruit, lettuce, nuts and coffee. 
“For fresh food such as fruit and vegetables, 
shelf life can be extended by 10 days com-
pared to traditional packaging techniques,” 
he adds.

Describing the use of Air Liquide’s onsite 
nitrogen generators, Labuschagne notes that 
a local family-owned farming business is us-
ing the company’s membrane-based Floxal 
units to package ready to eat salad blends, 
baby leaf salads, fresh-cut vegetables and 
herbs using MAP technology, while one of 
Africa’s leading food brands is a bulk user of 
Air Liquide’s liquid nitrogen for packaging its 
perishables and some of its other fast-moving 
consumer goods.

Liquid nitrogen and fast freezing
Liquid nitrogen is now increasingly popular 
for flash freezing in the food industry, which 
enables freshly picked produce to be rapidly 
frozen so as to maintain all the flavour and 
nutrients it had when fresh – so food fro-
zen in this way is as nutritious as the fresh 
equivalent. 

“Fruit, berries, vegetables, fish and meat 
can all be frozen fast using nitrogen. Liquid 
nitrogen is now widely used to support exist-

ing mechanical chillers, making them more 
energy and time efficient,” continues Figueira. 
The liquid nitrogen is used to quickly drop the 
temperature of a product by 30 °C deg, from 
say 20° deg to -10° below freezing, before 
passing the food into a traditional vapour-
compression chiller. 

Air Liquide supplies cryogenic tunnels 
that use timed conveyors to flash freeze fresh 
produce. “While the food is being carried on 
the conveyor, liquid nitrogen mist is sprayed 
onto the product, which very quickly drops its 
temperature. Once frozen, it is carried directly 
into a mechanical chiller for deeper freezing 
or cold storage. 

“Compared to using traditional chiller 
systems, the use of nitrogen drastically re-
duces the energy requirements for freezing 
food,” she explains, adding that this cuts down 
operating costs, while making the operation 
much more efficient with respect to process-
ing time.

“Air Liquide has trial freezing units to 
enable customers to test the financial value 
and returns achievable by using this technol-
ogy. Producers can run an operational test 
on their produce with this technology for 
a couple of months, after which Air Liquide 
can assist with developing a business case 
around a longer-term investment,” adds 
Labuschagne. As part of the value add, Air 
Liquide offers the use of these mobile trial 
units over a short to medium period of time, 
to determine the cost effectiveness of a bulk 
gas option for a carbonation, bottling, MAP 
or any other application. 

“We do not simply sell industrial gas. 
We partner with our customers to opti-
mise their food-processing applications: 
from equipment installation, supplying the 
product and monitoring the system’s perfor-
mance to verify its value and effectiveness,” 
he concludes. q


