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Structure of wool

üDefined as a biological composite 

ÅChemically and physically heterogeneous

ÅComplex internal cortex and external 

cuticle

Å~90% fibre is cortex

üAustralianmerinowool

ÅFibrediameter17-25ɛm

Source: http://www.csiro.au/files/files/p9ti.pdf

Source: http://www.csiro.au/files/files/p9ti.pdf
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W1

W4

Chopping 

(20.42ɛm mean diameter) (~ 500 µm in length)

Grinding

(~150 µm in length)

Chemical treatment 
dichloroisocyanuric acid 

( sodium salt) : 4%

pH 4-4.5, 50 minutes, 

room temp.  

Air -jet milling

( mean particle size: 4.6 µm)

-- Powder Technology  193 (2009) 200-207

Production of wool samples

Particle size = Median of volume based particle size distribution 
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üCo2+, Cu2+, Cd2+

üEffect of pH

üRate of uptake

üLoading capacity

üRadiotracer

Aim

üSEM (Scanning elelctron microprobe)
>50nm (macropore)

üBET (Brunauer, Emmett, Teller)gas 

absorption

10-50nm (mesopore)

üPALS (Positron annihilation lifetime 

spectroscopy)

0.1-10nm (micropore)

Processing

Metal 

binding
Porosity
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ü
57Co2+/Co2+, 64Cu2+/Cu2+, 109Cd2+/Cd2+

üpH: 3 to 9

üTemperature:  23ÁC

ü[M2+] = 10-3 to 10-6M

Metal binding: Experimental conditions
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Metal binding: Experimental procedure

~10mg wool powder 

(x4)

+ 1mL 

(metal ion + 

radiometal ion + 

buffer)

3 x 20ɛL

Rotate Centrifuge

Activity counted

In ɔcounter

ÅFast (10 sec), sensitive (10-3 ppb) 

ÅSmall volume (ɛL)

ÅHigh throughput (~800 readings)

ÅIndependent of reaction media
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W1 at 15 min

W1 at equilibrium

W4 at 15 min

W4 at equilibrium

Metal Binding: Effect of processing and pH

[M 2+] = 10-4M; powder 10 mg; Temp.23oC; Total Vol: 1.0 mL; centrifuge; 5000 rpm; n=12

Co2+
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Metal binding affinity
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Co (II)
Cu (II)
Cd (II)

>24h

15min

15min>24h

>24h
>24h

[M 2+] = 10-4M; powder 10 mg; Temp.23oC; Total Vol: 1.0 mL; centrifuge; 5000 rpm; n=12

Equilibrium, pH 8
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3 to 9x increase

powder 10 mg; Temp.23oC; Total Vol: 1.0 mL; centrifuge; 5000 rpm

[M 2+] = 10-4M

Loading capacity: wool and resins
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Co (II)
Cu (II)
Cd (II)

AG MP-50 AG 50W-X2 Powder wool (W4)

cation exchange resins; 

used in water 

purification
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