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Structure of wool

U Defined as a biological composite
AChemically and physically heterogeneo

AComplex internal cortex and external
cuticle

coiled-coil | matrix

e A~90% fibre is cortex

handed intermediate

- helix filament macrofibril \_meso-cortical cell ,
(microfibril)
| | | | o
1 2 7 200 2000 20 000 nm

Sourcehttp://www.csiro.au/files/files/p9ti.pdf

U Australianmerinowool
AFibrediameterl 7-25em

Sourcehttp://www.csiro.au/files/files/p9ti.pdf
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Production of wool samples

Grinding

A0 el (=150 punp in length)
(~ 500 um in length)

v

Chemical treatment
Air -jet milling dichloroisocyanuric acid
( sodium salt) : 4%
pH 4-4.5, 50 minutes,
room temp.

A

.4

Mag= 10.00 K X

( mean patrticle size: 4.6 pum)

Particle size = Median of volume based particle size distribution

-- Powder Technolog
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U SEM (Scanning elelctron microprobe)
>50nm (macropore)

U BET (Brunauer, Emmett, Tellegas
absorption

10-50nm (mesopore)

U PALS (Positron annihilation lifetime
spectroscopy)

0.1-10nm (micropore)

Qnsto
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Metal binding: Experimental conditions
i STCOPYICOP*, B4CLRICLE, 19C R/ CP*
U pH: 3t09

U Temperature: 2&

(i [M2*] = 103to 10°M
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Metal binding:: Experimental procedure

- = —— & =
~0E ST | 3x26L
Rotate Centrifuge —

»

UV @

~10mg wool powder
(x4)

q

Activity counted

Inocounter <
+ 1mL W @@
(metal ion + AFast (10 sec), sensitive (1ppb)
radiometal ion + ASmall volume £L)
buffer) AHigh throughput £800 readings)

Alndependent of reaction media

Qnsto
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Metal Binding: Effect of processing:and,pH
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pH
[M 2] = 10“M; powder 10 mg; Temp.23C; Total Vol: 1.0 mL; centrifuge; 5000 rpm; n=12
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Metal binding affinity
Equilibrium, pH 8

W Co (Il .
B Cu Eug >24h 15min
@ Cd (Il
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moles of metal ion (x10°)/mg of sorbent
(0 0]
(@)
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0.0 - .
N N4
[M 2*] = 10“4M; powder 10 mg; Temp.23C; Total Vol: 1.0 mL; centrifuge; 5000 rpm; n=12

Qnsto
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Loading capacity: wool andresins

AG MP-50 AG 50W-X2 Powder wool (W4)
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powder 10 mg; Temp.23C; Total Vol: 1.0 mL; centrifuge; 000 rpm
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U Co?* Clt*, C+ U SEM (Scanning elelctron microprobe)
>50nm (macropore)
U Effect of pH U BET (Brunauer, Emmett, Tellegas
} absorption
U Rate of uptake 10-50nm (mesopore)
U Loading capacity U PALS (Positron annihilation lifetime
spectroscopy)
u Radiotracer 0.1-10nm (micropore)
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