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~ French recovered wood grades

* Class A

— Clean

— Packaging
* ClassC

— Preservative treated
* Class B

— Everything else




A typical waste wood stockpile




" Typical process is chipping

* Particle uses:

— wood-based panel
manufacture; biomass
energy generation;
animal bedding;
mulches; equine
surfaces; pathways and
coverings

— low value relative to
solid wood

* only 1 re-use (except for
panels)

Is there a better




| To go from here

to here

is easy to understand
but difficult to implement



" Dismantling?

L3 ‘[Recovered wood (RW)]

I

sorted by form

N

BT [pieces requiring}

dismantling

are cut_to

whereas curved/jointed
(straight pieces] pieces

]/

pass via

metal detectors are sent to

metal cut out

to yield cut-out pieces

J sentﬁ

(random size, straight wood] [chipper

which is
then

Probably too expensive




" An example of sampling




~_ Initial measurements

* Dimensions
* Weight
— Average density

* Moisture content
— Average




Volume (dm?)

Volume (dm?)

Characterization of recovered wood

Volume distributions based on 309 specimens
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" The CaReWood Process

Straight RW

is cut into strips
17 mm thick

are sawn to reduce
width to 62 mm

random length

strips

passed through
a planar

[to give strips 15 x 60 mmj 4—

which are then
passed through

contamination
sCanners

clean strips contaminated
are wood sent for

jointed disposal
LI-]




. 5 y Cascading
Process stages and material flows / ,,\\\ Recovered

f oY Wood

* Yield optimisation
— Machining model: decontamination, sawing into lamellae, planing

* Depth of decontamination: 2 mm dde°°“*ami"ati°:* i :
- Saw kerf: 3 mm .| :
* Planing depth: 1 mm <5 ::.}
Wiamella n =
— Optimisation of the lamellae size Woaste

+ For each RW sample,

— I Ny jamellae 2 N1 lameliaer l@Mellae are cut || to the RW sample =E Il II
— if N} lameliae > Ny lameliae: 1@Mellae are cut L to the RW sample _,— | R

— Results when applied to 309 measured samples: —
+ Bestyield: 51% (2.0 X 6.0 cm lamellae) 60% -

* Chosen: 50% (1.5 X 6.0 cm lamellae) aors |

Yield (%)

20% -

0% - ——
1 2 'q-*‘rn,.ﬁ\j_
3 4 e

(\B 5 & T Lamellae
GROUPE 7 g thickness (cm) 13
ES B Lamellae width (cm) 9 10
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" Reality: removing metal

* Cross-cutting to remove
nails, screws and other
fixings
— Minimum length of 30

cm

* Some pieces rejected
because nails along the
length




" Lamellae processing

Sort on basis of
— Density
* 3classes
— Moisture content
* 4 classes
*  Batch drying
— By density and MC class

* Enhancing quality
— Eliminating
* Large knots
* Biodeteriorated wood
* Holes
* Finger jointing to continuous
lengths
* Laminating to larger dimension
products




" Process yield

Pre-sarting pieces

~= Curv ed pieces, small sections

¥
. T 2 .
Prepawﬂgﬂztrmght | Dismantling jointed pieces = Offcuts with joints
L e e e e e = = = I ____________
1.00 m3 75% Cutting out metal parts > Offcuts with metal parts
|
_____________ Yo
| Sorting pieces by thickness [
Decontaminating ‘—----------- [-"" """ - '
0.75 m3 hnmnzgiegigg% Sawing into decontaminated lamellae = Offcuts and sawdust
dimensions ¥
Controlling the decontaminatian —+ Still contaminated lamellae
i
0.44 m3 79% Cutting out defects - Offcuts with defects (knots, holes, decayed wood, etc.)
*
_________________________ -
| Orying wet lamellae |
RRRREREELh bbbt
H . | Sorting by density / timber defects :
amogeneizing  t--——-->_Z____ [
timb |
0.35 m3 " erquagé% Finger-jointing lamellas > Sawdust
4
0.34 m3 88% Planing lamellae > Shavings
P
0.30 m3 97% Face gluing and final planing -~ Shavings

0.29 m?

0.25 m3

0.31m3

0.09 m3

0.00 m3
0.04 m3
0.01 m3

16



" Checking cleanliness




" Efficacy of lamellae cleaning
- Before After Before ciifz;ciirn
EPF limit cleaning cleaning cleaning
(ppm) g
As

25 0% 0% 1% 1%
cd 50 0% 0% 1% 0%
Cr 25 14% 0% 1% 1%
Cu 40 2% 0% 8% 1%
Hg 25 0% 0% 1% 0%
Pb 90 5% 0% 7% 0%

Conclusion: scanning required to divert treated wood



Efficacy of lamellae cleaning

75 pieces assessed for surface contamination

L Mean conc. (ppm)
% 7124 1448 812 8304
Ll
% Median conc. (ppm)
2157 1258 51 251
Mean conc. m
(ppm) 865 0 200 0

AFTER

Median conc. m
(ppm) 604 29



" XRF analysis of sawdust




0 Sawdust sample A

___“
SAMPLE1  [YEFI} 14 818
_SD 15 166
SAMPLE2  [V[ER 9 925
I sD 13 79
SAMPLE3  [VIEh 12 1105
_SD 20 87

Mean 0 673

_SD 0 10

Mean 40 964

_SD 5 143

Mean 13 690

_SD 20 63
OVERALL |\[EDd 14.4 862.6

D 13.3  167.9

No Cd, Cr, As or Hg found

All data in ppm



" Why high Pb levels?

* Sample 38: Painted areas
indicate

>250,000
ppm

* Some highly
contaminated wood
pieces can contaminate
high volumes of residues




1 Sawdust sample B

__-i_
SAMPLE1  [VWIEL

_SD 4
SAMPLE2  [VETL 46
I sD 8
SAMPLE3  [VEEL 36
I sD 5

OVERALL |\V[EDy 41.4

D 4.8

No Cd, Cr, Cu As or Hg found

All data in ppm



| Conclusions

* The CaReWood process
is technically feasible
and makes products of
high economic value

* The yield is about 29%

* About 15% of recovered
wood volume present
as individual pieces

— Need alternative
collection method
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