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An overview of fibre crop cultivation
and multi-product value chains for post-mining
industrial development
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Exploring the potential of fibrous plants

Land Metal Fibre-
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value from fibre plants?

rQ{m What are the downstream processing options for the recovery of
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Proposed
solution

Fibre-
derived

products
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Platinu

Example site selection

& Average rainfall: 100
Y — 200 mm per

Scoping study annum

and
investigation

i Average temperature:

/=32 °C

Carletonville,
Rustenburg &
Witbank

mining areas n Soil pH: 5.5 - 7

. 'WJ'JL.:
- Topsoll texture: Clay- !
Sa ndy_loa my 0 150
Pers ons per square km* 0-55 56 - 154 155 - 380 - 381 - 951 - 952 - 2673

€ Municipality &_» Provinca Copyright © Statistics South Africa, 2003



Overview and selection of fibrous plants in South Africa

Fibre plants
|

Wood

Pinewood
Baobab

Grass
Bamboo

Seed
Cotton
Kapok

Scoping study
and
investigation

in South Criteria for plant selection for example sites

African . . L
mining areas « Non-invasive and/or indigenous

* Preferred soil type
e Temperature tolerance

e pH tolerance

e Multi-product possibility



Plant
selection
criteria

Bamboo balcooa, flax, hemp, kenaf and sisal

Fibrous plants selection

Higher metal concentration ability

Metal selectivity

More specific metal bioconcentration sites
Wider range of fibre and seed based products
Grow in warmer temperatures

Relatively easier to cultivate




Bambusa balcooa

Flax

450 — 750 mm

10-27°C

~ 72 tons/ha

100 days

Hemp Kenaf Sisal

200 /00 mm A0 a0 mm 20 o mm
19-23°C 15-27°C 10-32°C
2.2 — 8 tons/ha 5—7tons/ha 1 -4 tons/ha
_A20deys L 0712 days _lndyears

Ni, Pb, Cd, Zn, Cu Pb, Zn, Cd /n, Cd, Cu



Selected fibrous plants for detailed study

Bamboo
* A wider range of products e

« Stronger fibre (tensile
strength)

 Fibre type
Hemp & Kenaf — Bast fibres

Bamboo — Woody grass




Limitations and challenges

* lack of top soil, organic matter and good
microbial dynamics on degraded land
Nee]ellgle

study and
[ENIeEllolgl ° Metal accumulation in fibrous plants tend to

in South be low

African

e EIEN  © Metals can accumulate in harvestable parts of
plants

* Product quality & safety would be an issue

e Return on investment may take long for some
of the crops
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Bast fibre crop-to-product profile
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minerals to metals

~ End-products
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Plant

Bast fibre multi-product flowsheet options
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Bamboo crop-to-product profile

BRANCHES

Household wood
products

ENTIRE PLANT

Energy
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. Nelliutlgle

Bamboo multi-product processing scenarios

Top of culm

A

Pre-treatment

l

Poles

Whole plant (100%)

High quality

Option 1la

stems

| Option 1b

| Fibre recovery

g Board-making

Weaving

Board making

Pulping

Board making

Option 2a
Medium quality stems >

Option 2b

Low quality

stems/wastes from

options 1 and 2 Option 3a
Option 3b
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e Natural fibre
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Particle board
article boar End or
— bulk
products




Potential integrated metal recovery process

Water  Soil (metals)

||

Cultivation - Harvest —|— re- Fibre- Manufacturing
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Summary of
fibre
processing
and product
selection

Summary

All the fibre-producing plants can generate multiple products however, the range of
products differ for the different plant types.

Selection of product recovery and treatment processes is highly dependent on desired
lead and additional product types.

Exploitation of fibre-based plants and industry development will also depend on the
socio-economic and environmental drivers.

Integrating metal recovery may limit product quality and the capability of the fibre
products.
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