Team Stainless promotes the many benefits of stainless steel to a sustainable society. Team
Stainless is an informal cooperation among associations of the stainless steel and alloying
element industries. It has a global mission.

This publication has been developed
by the members of Team Stainless.
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The sorting of both ferritic and austenitic industrial shop-floor
waste (called “new” scrap) is already common practice for
many OEMs. The second type of scrap (“old” or reclaimed
scrap) includes industrial equipment, tanks, washing
machines, exhaust pipes and kitchen sinks, etc., which have
reached the end of their service life.

VALUABLE STAINLESS ALLOYING ELEMENTS

out of production. It goes back into the loop within 3 to 5
months.
- “Old” (or reclaimed) scrap – material recovered after use
in end products. This collected scrap comes to recycling
companies from small and medium-sized scrap-collecting
companies who collect waste, including plastic, rubber and
metal, from various sources. Dealing in small tonnages, they
sell this material to scrap processors. There are thousands
of these companies everywhere, providing a decentralised
service.

Metal recycling is a vital component of the global metal
industry. From the stainless producer’s point of view, making
stainless steel from scrap uses less energy than creating it
afresh, through mining, smelting and refining the original raw
materials, which, as explained, include chromium, nickel and
molybdenum. These alloying elements are non-renewable
resources. It is becoming increasingly important to save more
stainless steel from waste.

Scrap can come back in just a few years, in the case of
electronics, to almost a century when applied in buildings.
Average lifetimes have been estimated to be 50 years for
buildings and infrastructure, 14 years for vehicles, 30 years
for other transportation modes (rail, ship, aircraft), 25 years for
industrial machinery and 15 years for household appliances
and metal goods.

Recycling practices
around the world
EUROPE
In recent years, the importance of sorting and recycling
alloyed and non-alloyed metals has grown, because of the
monetary value of these materials. Today, everyone is aware
of the value of scrap such as copper, aluminium and stainless
steel.
According to European scrap recyclers, the stainless steel
scrap categories are:
- “Revert” scrap coming directly from the production of the
stainless steel mill (coil/sheet).
- “New” scrap – when a manufacturer fabricates a finished
product, some steel will be cut off. This waste comes straight

The impact of CO2 emissions is becoming more and more
important and will have an effect on costs in the near future.
Using stainless steel scrap, emissions are much lower than
using primary metal.
Today, recycled stainless
steel is a global market. In
Europe and other developed
countries, stainless steel
scrap processing involves
accumulating
sufficient
material to go into a furnace.
The processor supplies a
highly accurate and consistent
blend of chromium-nickel alloyed metal to the customer.
What the customer puts into his furnace is 8% nickel, 17%
chromium (304 grade scrap) or 2% molybdenum, 10% nickel,
17% chromium (316 grade). These two major austenitic
categories represented 71% of production in 2000 (see graph
p. 2) but recently shifted to 55%, with the development of
ferritics (the 400 series) and chromium-manganese (the 200
p. 5

series). The growth of ferritics means that there is now a more
even balance in the scrap mix.
Every grade coming into a scrap yard has to be separated.
But the scrap processor sells austenitic, not ferritic. Currently,
there is no real market for ferritic scrap. The processor
therefore incorporates it in his austenitic blend.

JAPAN
Japan is very conscious of the need to recycle and has an
approach to recycling resembling that in Europe. While there
are as yet no specific environmental policies concerning scrap
(other than that for radioactive scrap), a “consumer electrical
appliance recycling regulation” has been introduced requiring
consumers to pay a recycling fee, to promote the recycling of
valuable elements.
In terms of stainless steel, local producers of ferritic grades
are very interested in the recycling of ferritics. The value of
ferritic waste has risen significantly in Japan in the last 10
years, due to Japan’s long history of innovation and to the
growth of local ferritic use. Several new applications using
ferritic have emerged, including heat pumps, water tanks,
induction cooking utensils and kitchenware. Based on a 2006
estimate, there is an increase in the amount of ferritic being
recycled.

Since ferritic scrap is magnetic, it is lost in the carbon steel
scrap if it is not coming from a major application such as
washing machine drums – where it is already separated. A
mix of carbon and ferritic stainless steel scrap destroys the
value of the ferritic. It brings down the chromium content and,
at the same time, is not useable for carbon steel production,
since chromium is an impurity.
Today, there is interest in research into technology for
separating ferritic scrap from other magnetic metals. It is a
question of quantity, of course, but if it becomes possible,
separating ferritic from such a mix would create higher value
from ferritic scrap and motivate scrap-processing companies
to create a market dedicated to ferritic. Since the ferritic/
austenitic ratio has shifted in favour of ferritic, this development
is on the way.

Recycling of domestic waste is well developed in Japan,
with separate containers for paper, plastic, bottles, cans, etc.
There are also many small scrap dealers. Domestic metal
scrap is collected by municipalities, by stores taking back
your old item when you buy a new one and, finally, by stores
handling both new and second-hand products. Scrap dealers
also recover metal scrap directly.
Japan’s numerous stainless steel scrap dealers collect scrap
from coil centres, manufacturers, processing plants, etc.
Some press or shred their scrap. The coil centre either sells
the material back to the mill (if it belongs to the same group)
or to a scrap yard.
The scrap recycling system is
similar to that in Europe, with
Japanese scrap dealers collecting
all kinds of scrap. Sorting these
materials is carried out either by
magnet or by hand, without the aid
of sophisticated sorting equipment,
other than a hand-held X-ray gun (a
labour-intensive process involving
item-by-item analysis). In fact,
the separating of shredded ferritic
stainless and carbon steel scrap
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has not been carried out in Japan, but scrap dealers are trying
to improve their sorting system, because of the increasing
value of ferritic.
In Japan, most stainless scrap is melted in electric-arc
furnaces. In stainless production, there is also a trend towards
increased use of scrap for melting in ladles, converters, etc.

Japan imports scrap from Korea, the U.S., Taiwan, Thailand
and other Asian countries and exports scrap mainly to Korea
but also to China, Taiwan and Hong Kong.

SOUTH AMERICA
The use of stainless steel in South America, which is an
emerging market, is mostly centred in Brazil, where estimated
consumption in 2012 was around 400 kt.

The Brazilian stainless steel market differs from that of more
mature markets, such as Europe, the U.S. and Japan. The
segmentation of demand for steel is linked to the Brazilian
economy, which is diversified and has a broad industrial base,
including mining and quarrying, manufacturing, agribusiness
and services. A rough segmentation (using 2012 data) would
be: capital goods (the greatest share in Brazil, in response
to the development of infrastructure and heavy industry) and
tubes 45%, automotive and transport 15%, white goods and
appliances 12%, construction 10%, cutlery 8%, others 10%.
Compared to other emerging economies such as India and
China, the use in the consumer-durables industries in Brazil
represents only about half of total consumption.

Currently, the average share of ferritic in the Brazilian market
is estimated at 51%, with 48% being austenitic grades. White
goods and exhaust systems predominantly use ferritic, with a
ratio of 95% and 90% respectively. About 50% of cutlery and
cooking utensils are ferritic. It is also used in new applications,
such as tanks, pipes, especially in the sugar-mill industry (90%)
and in building facades, etc.
From 2005 to 2012, the use of ferritic stainless grew at an
annual average rate of 12%, due to the material’s suitability for
the requirements of Brazilian industry.
Data on scrap in Brazil is scarce, because it is an emerging
market and the use of stainless is very low. Brazilians have not
yet acquired the culture where the life-cycle cost of products is
taken into account. The culture there is still to buy cheaply and
replace in a few years. However, a 2012 estimation of stainless
scrap came to around 60,000 tonnes, not including waste
material returned directly from customers to the steel mills.
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