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Introduction

High interest in Chile for increasing the amount of hardwood coming from fast sustainable managed
plantations, processed into solid wood products, like Eucalyptus species.

Evolution of forest plantations in Chile

Radiata pine are decreasing

Eucalyptus are increasing 2500000 1
= 2000000 A
Plantation 1967: 200.000 ha =
Eucalyptus 1967: 31.000 ha § 1500000 1
Plantation 2017: 3.100.000 ha % 1000000 -
Eucalyptus globulus 2017: 590.000 ha ‘g 500000 - ‘ ‘
Eucalyptus nitens 2017: 270.000 a 3 LU AL bhdl |muﬂm|

Pinus radiata 2017: 1.400.000 ha

® total P.radiata M Eucalyptus
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Introduction

Evolution of sawnwood production (1967-2017)
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Radiata pine production: Very important
Crises internationals: Down production
1982 and 2009

Sawnwood production
(thousands of m3)
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Introduction

Dry wood evolution (1987-2016)
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8000000 A
. _ 'EE, 7000000 -
Industrial uses of radiata <
. : .2 6000000 -
pine is around 50% in S
. T 5000000 -
solid wood. 2
- 4000000 4
3
Only about 1% of the 3 3000000 -
: 3
harvested hardwoods is | & 2000000 -
transformed into solid 1000000 -
wood products. 0 .
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Introduction

Hardwood production 1967: 350.000 m3
Hardwood production 2017: 125.000 m3
Decreases: 60%

Because of Nothofagus species:
Coigue, lenga, rauli

Expensive

Environmentally damaging

Long rotation

Drying problems

Softwood production 1967: 500.000 m3
Sofwood production 2017: 8.000.000 m3
Increases: 16 times

Due to Pinus specie:
Radiata pine

Less costly
Sustainably managed
Short rotation

Easy to dry

There is a great opportunity for developing the drying of Chilean
hardwoods, using species of short rotation, managed sustainably and
less costly.
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CURRENT STATUS OF CHILEAN HARDWOODS

Nothofagus species:

- Coigue

- Lenga

- Rauli

- Roble

- Expensive

- Environmentally damaging
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\ﬁ;ﬂ‘ CURRENT STATUS OF CHILEAN HARDWOODS
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& Pre-heating for color homogenisation of Chilean Nothofagus

Coiglie and lenga
T=100°C
HR=100%
t=12-24 h

T i,

—
—
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CURRENT STATUS OF CHILEAN HARDWOODS

Air-drying of Chilean coiglie

Long drying times:
-6 months to 2-years
- High costly
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A Q! CURRENT STATUS OF CHILEAN HARDWOODS

* Air drying of rauli: 50-mm: Effect of year-period

January ——
- February

—— March
—— April

6 8 10 12 14
Drying time (weeks)
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CURRENT STATUS OF CHILEAN HARDWOODS

Pre-drying of Chilean coigle

Reduce drying time: 2/3
Best wood quality
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CURRENT STATUS OF CHILEAN HARDWOODS

Low temperature KD of Chilean coiglie

T=40-70 °C
t=30-90 days
After predrying
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@ T CURRENT STATUS OF CHILEAN HARDWOOQODS

* Low temperature KD of coiglie: 30-mm

e MCnuTd » Tw

40

Drying time (days)
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@ CURRENT STATUS OF CHILEAN HARDWOODS

* Low temperature KD of coiglie: 30-mm
20br ® 20ar ® 11ar
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\ﬁ;ﬂ‘ CURRENT STATUS OF CHILEAN HARDWOODS
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& Vacuum drying of Chilean hardwoods

T=40-60 °C
P=0,4-0,8 at
t=15-30 days
After predrying

ACREDITADA

IAfes | e L. JJubiobio.cl

Desde Agosto 2014 Investigacion
Hasta Agosto 2019 Vinculacién con el Medio




AQ
@ CURRENT STATUS OF CHILEAN HARDWOODS

e Vacuum drying of lenga: 50-mm

¢MCHT/ Vacuum

10

Drying time (days)
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CHALLENGES IN DRYING OF CHILEAN HARDWOODS
‘: £ ': PO .r b w
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Using fast growing hardwoods
Higher than 40 m3/halyear.
Low costly

Environmentally friendly hardwoods species
can be certified as sustainable managed forest

New solid wood products from eucalyptus wood

could be replace the used of native hardwood
species as Nothofagus
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Material
Juvenile wood
Age < 20 years old
Diameter < 40 cm

Growth-stresses

CHALLENGES IN DRYING OF CHILEAN HARDWOODS
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CHALLENGES IN DRYING OF CHILEAN HARDWOODS

Sawnwood
Sawn-wood prepared

using band-saw.

Optimized production.

Compensated sawing

to alleviate growth-stresses
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CHALLENGES IN DRYING OF CHILEAN HARDWOODS

Vessels: Tylosis, great diameter
Parenchyma paratraqueal abundant
High variability of anatomical features
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CHALLENGES IN DRYING OF CHILEAN HARDWOODS

-e—-Normal density -@-Growth-ring width
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CHALLENGES IN DRYING OF CHILEAN HARDWOODS

H BR AR ®mCO

High collapse

Tangential Shrinkage (%)

BR: Before reaconditioning, AR: After reaconditioning, CO: Collapse
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CHALLENGES IN DRYING OF CHILEAN HARDWOODS

High deformation during drying
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CHALLENGES IN DRYING OF CHILEAN HARDWOODS

High drying stress on the wood surface at the beginning of drying process.
Inducing surface checking.
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CHALLENGES IN DRYING OF CHILEAN HARDWOODS

Highest values of drying stress are induced during convective drying of juvenile wood.
- Intensify internal checks.
- Limited the collapse recuperation.
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Drying schedules

mRH

AT

mFlatsawn

¢ Quartersawn

(%) Anpiuuny aanejay 2 (9,) auanjesadwa |

70

[

49498
D S e

[

g ba

44441
WEE RN
IWE ..

- . 10 W -

U4
+-4—1e 4+ -t
s SIS W .
4 SRS .
444141
4444424
4 LR R R AR S
Saie o VUSRS -
4+ ......., 4
++ N
IR . {44444 4
bt L e Ll E
4+ e
4+ 41
4ey -t
44—+ 1+
V.- -
44 .... 44
= ..
INESa.
o e =
TERED D1 S
e EEEE:
5 1 . .
t44 oty
444 8Ll
O R S TS
.
ot dd

4

SER D NS U 50 U 5 5 N5 A5 5 5 W5 8 S5 A0 G A A

Low T

T
PRI
'
—4—4+

=5
4 per
444
4+

1
-
D Rt +
&.'”" B
+
)

o
wn

30

+1+ 1111
I N .
SN Ienus
TR I
i 1
ER REHEE
RN N -
- I
4444
L _Eamem !
+ 84444 44
g s
e et + +
NSRS S L L L L
N . .- S X
R s §oe R R R R
ot I ERER ALY N WS . ERUN S AN 41
&4 44414 4 "
44—+ 4 4
a4l +- +
el il 4 4
ettt 4 +
bttt ' +
414+ “+
TR RIS A 4 +
I RN, - -+
et 1

Very low
air-velocity

+
R S
- -t
L EamE
. .
484y
=== s
DI IR S S0 e
44—ttt
48444

‘

i

.

10

Drying time (days)

Z)ubiobio.cl

Comision Nacional
de Acreditacion
CNAChile

Docancia de Pregrado

Inveatigacién
Vinculacién con ef Medio

ACREDITADA
Geetidn Inatitucional

Hasta Agosto 2019

5 Aros
Desde Agosto 2014




RESEARCH IN DRYING OF CHILEAN HARDWOODS

Simple drying simulation of MC
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RESEARCH IN DRYING OF CHILEAN HARDWOODS

Simulation of the drying stresses
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RESEARCH IN DRYING OF CHILEAN HARDWOODS

Mechano-sorption strain
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RESEARCH IN DRYING OF CHILEAN HARDWOODS

E. nitens 25-mm

b) After drying RFV (150 h)
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RESEARCH IN DRYING OF CHILEAN HARDWOODS

E. nitens 25-mm

c) After reaconditioning (12h)
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RESEARCH IN DRYING OF CHILEAN HARDWOODS

Drying RFV nitens 25-mm
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RESEARCH IN DRYING OF CHILEAN HARDWOODS

E. nitens 50-mm
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b) After drying RFV

a) Before drying RFV
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RESEARCH IN DRYING OF CHILEAN HARDWOODS

c) After reaconditoning (12 h)
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RESEARCH IN DRYING OF CHILEAN HARDWOODS

E. nitens 50-mm
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RESEARCH IN DRYING OF CHILEAN HARDWOODS

RFV drying of E. regnans 25 mm

a) Before RFV drying a) After RFV drying
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RESEARCH IN DRYING OF CHILEAN HARDWOODS

E. regnans 25-mm
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RESEARCH IN DRYING OF CHILEAN HARDWOODS

Thermal wood modification of E. nitens 25 mm

a) Before TWM a) After TWM
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:&: RESEARCH IN DRYING OF CHILEAN HARDWOODS
\ERD/

Thermal wood modification E. nitens 25-mm
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@ Conclusions

Drying development of Chilean hardwoods will enable wood producers to
begin replacing expensive and often environmentally damaging hardwoods
species with less costly and sustainably managed eucalyptus wood for solid
wood products.

Once the technological problem of drying Eucalyptus is solved, then the
produced wood will seek to substitute other more expensive and less
sustainable native hardwood species both internally and in the international
market.

RFV drying can be applied successfully in some Chilean hardwoods, as well
Eucalyptus.

Thermal wood modification is another development for some Chilean
hardwoods as well Eucalyptus, for solid wood products.
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“..Yo llevo por el mundo
en mi cuerpo, en mi ropa,
aroma de aserradero,
olor de tabla roja..”

(Oda a la madera, Pablo Neruda)

Thank you for your attention
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