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SUMMARY

Fire-retardant particleboard has been studied in Vietnam recently. There are many factors affecting the quality
of fire-retardant particleboard, in which the factors of fire process kinetics are very important. Fire process
kinetics is expressed through multiple criteria, such as thermal conductivity, mass loss rate of the samples,
temperature change in the samples, time to spread fire, time to flame, smoldering time of particleboard, etc.
The purpose of this research is to study the kinetics of fire process of particleboard produced from Styrax
tonkinensis wood and 3 fire-retardant mixture formulas, then select a fire retardant mixture formula suitable to
technology and production conditions in Vietnam. The study results showed: 1) The 3 fire retardant formulas
enable to produce fire-retardant particleboard which meet the basic requirements of particleboard used in
construction and furniture. The requirements include: good fire resistance, less effect on board strength, etc.
Among these 3 fire-retardant mixture formulas, the third one is most suitable to the current production
conditions in Vietnam; 2) During the studying on kinetic factors of fire process, we can propose the solutions to
prevent and fight fires and thereby giving the technology suitable with specific technology and production
conditions; 3) Production technology of fire-retardant particleboard, according to the research results, can be
applied entirely on practice production with the equipment used in the common particleboard production
nowadays.

Keywords: Fire-retardant mixture, fire-retardant particleboard, mass loss rate, smoldering time, thermal

conductivity, time to flame, time to spread fire.

I. INTRODUCTION

In recent years, particleboard material is
gradually replaced natural wood and widely
used in construction and furniture. However,
particleboard is highly flammable. Therefore,
the study to produce fire-retardant particle
board plays an important role in fire
prevention, and the competitive ability of
particleboard on the market. In the world, fire
prevention for wood and wood materials is one
of the mandatory criteria of product quality.
Currently, the countries producing more fire-
resistant particleboard are Russia, China, the
US, Sweden, Canada, Japan, Germany, etc.
There are many methods of fire-retardant
particleboard  production,  however, in
summary, two main methods are: fire-retardant
treatment for the last particleboard product and
fire-retardant treatment during manufacturing
process. The most common method today is:
The fire-retardant is mixed with glue, and then
the mixture is sprayed into wood chips.

In Vietnam, the particleboard production

technology is in the first period with few plants
and factories producing common particleboard.
The fire-retardant particleboard type has not
yet any production facility. Due to poor
moisture resistance and fire prevention, the
common particleboard has gradually lost its
position in the market. The scientists from
Vietnam National University of Forestry and
Vietnam Academy of Forest Science have
studied and produced
particleboard since 1996.

fire-retardant

There are many directions to study fire
prevention, such as study on fire retardant, fire
prevention methods, testing methods of fire
resistance... However the kinetic study of
combustion process of particleboard is the
most complete study and very important. It
suggests suitable fire retardants and fire
prevention methods and thereby contributes to
the fire prevention, fire disaster reduction, and
product quality improvement, cost lowering.

In this paper,
methodology of kinetic study of combustion

we present a research
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process of particleboard produced from Styrax
tonkinensis wood and 3 fire-retardant mixture
formulas.

II. MATERIALS AND METHODS
2.1. Raw materials used in the experiments
2.1.1. Raw wood and wood chips

Wood used in the experiments is Styrax
tonkinensis — Pierre (group VII) at the age of
7-8 years old, harvested from Doan Hung
District, Phu Tho Province.

Styrax tonkinensis wood is flammable,
sapwood and heartwood are differentiated,
light color, straight and smooth grain, no taste,
earlywood and latewood are differentiated,
cellulose content 47-49%,
22.3%, wood density 0.41g/cm’, shrinkage
coefficient 0.29, Ilongitudinal compression
strength 19.2 MPa, static bending strength 50.5
MPa, low natural durability, easy workability

lignin content

and easy to crack.

With these characteristics, based on the

requirements of the materials used in
particleboard production, it can be concluded:
Styrax tonkinensis wood meet the requirements

for production of wood particleboard.

After harvesting, Styrax tonkinensis wood
was debarked and produced wood particles on
BX444 wood chipper machine at Center of
Forest Industry, Vietnam National University
After
unsatisfactory wood chips, chips were dried to

of  Forestry. sorting, removing
a moisture content of 3 - 5% for core layer, 4 -
6% for surface layer and screened their size.

The test results showed that:

Surface layer particles: Mainly particles are
0.25mm in thickness, but there are some
slightly thicker (>0.25 mm). Meanwhile,
thickness of the standard particle is 0.15-
0.25mm. Mostly surface layer particles are less
than 10 mm in length, while standard particle’s
length is 20 mm. The slenderness of the

surface layer particles is about 40-50
(requirement of the standard is 100 - 200).

Core layer particles: The particles are
mainly more than 0.35 - 0.45 mm in thickness,
some of them are 1-2 mm, while thickness of
the standard particle is 0.35 - 0.45 mm. Mostly
particles are less than 30mm in length (about
23 mm). The best length for core layer
particles is 40 mm. The slenderness of the core
layer particles is about 40 - 50 (requirement of

the standard is 60).

With such characteristics, showed that the
particles producing at the Center of Forest
Industry, Vietnam National University of
Forestry only met the length requirement. The
other indicators were not satisfied and need for

subsequent treatment.
2.1.2. Adhesive

Adhesive used in the experiments was Urea-
formaldehyde glue (U-F) with commercial
name Dynchem WG -2888 supplied by DYNO
company.

The technical specifications of the adhesive
U-F  according the testing standards
GB/T14074.4-93: liquid; milky; solid content:
47%, density: 1.25-1.27 g/ml; viscosity: 100-
180 Pa.s (at 20°C); pH: 7.0-7.2; gel time: 67 s;
free formaldehyde content: less than 0.5%,
storage time: 2 months.

With such technical specifications, U-F
adhesive can fully meet the requirements of an
adhesive used for particleboard. The amount of
used glue was 10% for the surface layer and
12% for the core layer particles.

2.1.3. Water resistance substance

Based on published results of research and
production, a paraffin emulsion produced in
Guangdong - China was used to enhance water
resistance for the fire-retardant particleboard in
this study.
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The paraffin emulsion was colorless,
insoluble in water, glue, and alcohol; soluble in
ether, CCly, etc. Technical specifications:
density: 0.835-0.855g/cm’; solid content: 60-
65%; 60°C;
decomposition temperature: 170°C; burning

melting temperature:

temperature: 360°C.

In this research, the paraffin emulsion was
used at the weight of 1% in comparison with
particle mass.

2.1.4. Fire retardants

The chemicals were produced in Duc Giang
Chemical Factory.

- Boric acid (H3BOs): Boric acid is a white
crystalline substance, molecular weight: 61;
density: 1.44g/cm’; soluble amount in water:
20°C-5g/100g H,O; melting temperature: 70°C;
decomposition temperature of 320°C; pH: 4.

- Na;B407.10H,O: Na,B407,.10H,O is a
white crystalline substance, molecular weight:

382; density: 1.55 g/em’; soluble amount in

water at 20°C: 3.75g/100g H,O; melting
temperature: 87°C; decomposition temperature:
387°C; pH: 9.3.

- Fire retardant UP {H;PO4 1 mol; Urea
1.5mol}: UP is a fire retardant generated when
H3;PO4 reacts with urea; yellow transparent,
solid content: 55-65%; pH: 6.5-7, density:
1.21-1.25g.ml"; ability to completely soluble
in water at 20°C: 321g/100g H,O; viscosity:
80-100 Pa.s (at 20°C); storage time: 6 months.

- Na,HPO4.12H,0: Na,HPO,4.12H,0 is a
white crystalline substance; solubility in water
at 20°C: 6.3g/100g H,O, at 100°C almost
soluble.

- (NH4);HPOs: (NH4),HPO4 is a white
crystalline substance; solubility in water at
20°C: 6.3g/100g H,0, at 70°C: 106g/100g H,O.
2.2. Experimental methods
2.2.1. Fire-retardant particleboard production

Process of  making fire-retardant

particleboard is presented in Figure 1.

Surface layer Particle drying Classification Glue spraying
particles - -

Particleboard - Hot press - Pre-pressing - Mat forming

Core layer Particle drying Classification Glue spraying
particles - -

Figure 01. Technical process of making fire-retardant particleboard

The technical process of making fire-
retardant is essentially similar as the process of
creating common particleboard. The main
difference is the method of providing fire
retardants into particleboard. In this study, the
fire retardants were mixed with the glue during
glue application stage.

The 3 fire retardant mixture formulas used
in the study were as follows:

Formula 1: Na,B40;10H,0 50%; H3BO3 50%.
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Formula 2: Na,HPO412H,0 55%;
(NH,),HPO, 10%.

Formula 3: H;PO4 1mol ; Urea 1.5mol.

Fire retardants in formulas 1 and 2 were
separately dissolved in water at temperature of
50°C to supply solutions at a concentration of
50%. After the fire retardant dissolved totally
in water, these solutions were mixed with the
glue. The fire retardants in formula 3 can be
directly mixed with the glue. The amount of
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fire retardants added to the glue was 10%
(compared to the amount of glue). The mixing
process of the fire retardants and the glue, the
spraying process of the glue mixture into
particles all needed to be stirred carefully to
avoid lump creating. Viscosity of the glue
mixture can be

reduced by raising its

temperature to 30 - 40°C.

The technical parameters of particleboard
before pressing: moisture content of the
particles before mixing with the glue mixture:
surface layer: 4 - 6%, core layer: 3 - 5%;
moisture content of the particle mat after
mixing with the glue: 15%; the pH after
mixing with the glue: surface layer: 6.5, core
layer: 5.5.

The technical parameters of fire-retardant
particleboard: thickness: 16 mm; density: 0.7g/
cm’ ; the structure rate 1: 3: 1; moisture content
of the particleboard after hot pressing 10%; the
mechanical and physical properties met the
requirements of particleboard at level II used
for furniture and construction. The hot pressing
parameters: temperature: 160°C, pressure: 2.2
MPa, pressing time: 0.4 min/mm.

2.2.2. Testing methods

Quality of the glue were tested according to
the standard GB/T4897-77.

pH values of the glue, fire retardants,
paraffin emulsion and mixture of these
substances were measured by pH meter (HI
9224 Microprocesser printing pH meter). The
accuracy of pH meter was 0.1. Viscosity of the
glue is measured by viscometer
(RionViscotester VT-04). Bonding strength
(shearing strength perpendicular to the board
surface) assessing effects of fire retardants on
bonding quality of the particleboard was tested
according to the standard GB/T 14074.10-93.
The testing equipment is a mechanical testing
machine AMSLE 5 tons 11/2612 of VNUF.

Gel time of glue was tested according to the
standard GB/T 14074.10-93.

After hot
particleboard is stabilized for 48 hours, then

pressing, the fire-retardant
dried to a moisture content of 12% (moisture
meter Wagner L606). The accuracy of the
moisture meter was 0.1%. The specimens were
cut following kinetic testing standards.

Fire resistance of particleboard (mass loss
rate) was tested according to ASTM-E69-50.
Testing equipment was a "fire tube".

Specimen’s mass change speed depending
on temperature and temperature in the
specimen were tested according to the
standards ASTM D192 and ISO871. Testing
equipment was the "fire tube" and a "ceramic

n

box".

Specimen’s mass change depending on
temperature was measured with an electronic
scale (Ohaus Precision standard). The accuracy of
the electronic scale was 0.01 g. The highest mass

of the specimen can be measured as 2000 g.

Temperature change in the specimen was
measured by a thermometer (Sense Tech Meter
150).
thermometer were as follows: measuring range:
0 - 1700°C, resolution: 1°C, accuracy: 0.1°C.

Technical characteristics of the

Time to spread fire, time to flame, and
moldering time of the particleboard were tested
according to JIS Z2120. Testing equipment
was the "fire tube".

ITII. RESULTS OF THE EXPERIMENTS

3.1. Technical specifications of the glue
mixture

To ensure the quality of particle board,
technical specifications of the glue mixture,
fire retardants, and water resistance substance
were checked. The pH, gel time, solubility,
bonding strength are presented in Table O1.
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Table 01. Technical specifications of the glue mixture

Technical specifications

Formula
pH Gel time (s) Bonding strength (MPa)
Control (0) 7.1 67 1.81
1 5.1 41 1.50
2 5.6 50 1.69
3 5.8 55 1.78
Testing results of solubility of fire affected pH of the glue mixture, followed by

retardants revealed that the fire retardants in
formula 3 can dissolve unlimitedly in water.
Therefore the chemicals in formula 3 could
mixed directly with the glue U-F. The fire
2 were difficult to
dissolve in water so the temperature of the

retardants in formula
mixture needed to be increased to 40°C. In
formula 1, each chemical Na,B;07.10H,O or
H;BO; was poorly soluble in water, but when
mixed them together, the solubility was better.
Therefore, in the particle drying process, the
amount of water used to dissolve the fire
retardants needed to be calculated.

The results in Table 01 showed that pH of
the glue mixtures were not suitable to spray
into particles (pH requirements for surface
layer particles: 6.5; core layer particles: 5.5)
[3]. The fire retardants in formula 1 most

formula 2 and 3. Hence, pH values of the glue
mixtures would affect bonding quality of the
fire-retardant particleboard. Due to the fast
curing time, the glue film was brittle, bonding
quality was reduced. This was also proved by
the bonding strength results, only in case of
formula 3, the bonding strength almost reached
the requirement. With the other formulas (1
and 2), the bonding strength values were lower
than the requirement.

Therefore, when producing fire-retardant
particleboard by mixing the fire retardants and
glue, it is necessary to check and adjust pH
value of the glue mixture.

3.2. The change velocity of mass loss rate

The change velocity of mass loss rate
according to the specimen’s temperature is
presented in Table 02.

Table 02. The change velocity of mass loss rate (%)

Mass loss rate (%)

Fomula 5 5 5 5 5 5
100°C 200°C 300°C 400°C 500°C 600°C
Control (0) 6.56 8.63 14.20 28.81 39.80 42.11
1 5.90 6.70 7.90 14.92 22.61 24.30
2 6.00 6.20 7.70 13.11 21.61 23.42
3 6.40 6.90 8.11 17.21 24 .82 26.71

From the data in Table 02, the following
correlation equations were received:

Yo=21.667+0.237T - 10°T*-9.2.10°T°

Y, =15.167+0.135T - 5.1.10"T* - 4.4.10"T°
Y,=15.028 +0.129T — 4.710*T*~3.9.107T*
Y;=18.064+0.17T - 6.4.10°T* - 5.6.10"T

The results in Table 02 showed that: The
mass loss rate of common particleboard
changes very quickly when the temperature
changes (velocity of temperature increase on
the specimen surface was Vmax = 50°C).
When the temperature increased, the mass loss
of fire-retardant also

rate particleboard
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increased. However, at low temperature
periods (<300°C), the mass loss rate changed
almost insignificantly. Only when the
temperature increased 400-600°C, the mass
loss rate of the fire-retardant particleboard
types increased significantly. The mass loss
rate of the fire-retardant particleboard with
increasing temperature can be placed in the
following order: control particleboard > fire-
retardant particleboard from formula 3> fire-

retardant particleboard from formula 1> fire-

retardant particleboard from formula 2. So the
formula 2 revealed highest fire resistance.
However, it should be noted that the fire-
retardants in formula 2 caused difficulty in
particleboard making processes due to poor
solubility of the chemicals in water.

3.3. The
specimen

temperature change in the

The temperature change in the specimen
over time to flame are presented in Table 03.

Table 03. The temperature change in the specimens

Temperature Time (minute)
C0)
10 20 30 40
Formula

Control (0) 127 230 384 658

1 100 185 330 600

2 96 161 310 591

3 113 206 367 621

From the data in Table 03, the following
correlation equations could be received:

Yo=126.75-3.91t + 0.437>
Y, =123.75 - 6.67t + 0.461
Y= 150 — 10.661 + 0.547°

Y3 =106.75 —3.27t + 0.407>

From the results in Table 03 and the
correlation equations, it is shown that: When
the specimens were burned in a fire tube, if the
burning time increased, the internal
temperature of the specimens increased. When
the burning time <30 minutes, the temperature
10-30 minutes the

temperature inside the specimens increased,

raise slowly. From

but very slowly, however, as the burning time
> 30 minutes, the temperature inside the
specimens increased rapidly.

The temperature inside the fire-retardant
particleboard from formula 2 increased very
slowly, follows were formulas 1 and 3. This
disclosed the ability of thermal conductivity
and thermal radiation of particleboard from
formula 2 is highest.

3.4. Time to spread fire, time to flame, and
time of smoulder

Time to spread fire, time to flame, and time

of smoulder of particleboard are presented in
Table 04.

Table 04. Time to spread fire, time to flame, and time of moulder

Formula Time to spread fire (s) Time to flame (s) Time of smoulder (s)
Control (0) 24 120 80
1 58 25 48
2 60 23 36
3 43 42 24

Note: The data in Table 04 is the average values of the tests.
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The results in Table 04 showed that the
common particleboard have shorter time to
spread fire, longer time to flame, and longer
time of smoulder compared to the fire-
retardant particleboard types in the same
other

conditions of paraffin rate and

technological parameters.

The time to spread fire of the particleboard
could be arranged in order: the fire-retardant
particleboard from formula 2 > the fire-
retardant particleboard from formula 1 > the
fire-retardant particleboard from formula 3.
The time to flame, and time of smoulder of the
fire-retardant particleboard could be placed in
the following order: the fire-retardant
particleboard from formula 3 > the fire-
retardant particleboard from formula 1 > the
fire-retardant particleboard from formula 2;
and the

formula 1 > the fire-retardant particleboard

fire-retardant particleboard from
from formula 2 > the fire-retardant
particleboard from formula 3 in the same
other

conditions of paraffin rate and

technological parameters.
These results can be explained as follows:

When temperature in the fire-retardant
particleboard increases, inside water starts to
evaporate. When the temperature less than
150°C, the

becomes lighter due to evaporation of water, in

fire-retardant  particleboard
fact this is the stage of surface water removing,
free water release. Number of chemicals such
as CO, C,HsOH, H-CHO escape from the fire-
retardant particleboard. The fire retardants
belonging Bo group are analyzed at
temperatures higher than 70°C and create
HBOz, H2B4O7. HzO, Na2B4O7_10H20, these
chemicals are dehydrated at temperature more
than 40°C. Paraffin melts at 70°C. So at this
stage, some chemicals is effective against fire,
the chemical reactions have not happened. As
continues

the temperature rising, the

substances in the particle board starts to
analyze. At a temperature of 220°C, wood is
pyrolyzed and generates flammable substances
with low molecular weight.

At a temperature of 220 - 280°C, cellulose
is dehydrated and generates coal, steam, CO,
CO,, etc. The fire retardants are strongly
analyzed. (NH4),HPO, is analyzed and
generates NH;, NH4H,PO4, H,O, HPO;. The
fire retardants from Urea and H;PO, are
analyze at 190°C and generate NH;, P, CO,
P,Os. Na,HPO412H,0, at 200°C release 12
H,O molecules. Thus, at this stage all the fire
retardants  are

analyzed and generate

substances effective against fire.

At the temperature from 300-500°C, the
mass loss rate of the particleboard increases.
Mass loss rate of the control particleboard has
(20%).
Meanwhile, that of fire-retardant particleboard

exceeded the permitted limit
is still in the permitted limit. During this
period, there are many products of pyrolysis
process, the oxidation reaction occurs very
starts

happening. The flame burning process have led

strong, the flame burning process
to the burning process of solids. The volatiles
generate much during this period. The flame
burning process depends on the low molecular
weight substances evaporated during heat
analyzing.

In the period from 280 - 365°C, the
chemical reactions occur strongly. Speed of
cellulose analyzing is fastest. Cellulose is
polymerized and creates left glucose, resin, and
continue generating CHa, Hj, and oil. This
period causes less effect on lignin. The
analyzing substances from fire retardants are
effective on fire prevention. They dilute
combustion gases, reduce heat conduction
inside the fire-retardant particleboard.

When the temperature reaches 500 - 600°C,
mass loss rate of fire-retardant particleboard
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and control particleboard are all exceed
permissible limit. This is the stage of smoulder
and create a lot of smoke. In this phase, the
velocity of mass loss rate increases very
slowly. This can be explained as follows: the
gaseous and liquid products are very less
(1.7%). The particleboard has transformed into
a different material (coal). The fire retardants
P,Os and
immediately reacts with charcoal under the
reaction: P,Os + 5C — 2P + 5CO. The
reactions in the direction of creating CO and

containing phosphorus creates

reducing CO,/CO causes effect of lowering the
heat of exothermic reactions, because the
oxidation of C creates CO and 110.4KJ/mol,
and the oxidation of C creates CO, and
394.7KJ/mol. Fomulas 2 and 3 are happenned
with this mechanism.

In the fomulas 2, both of (NH4),HPO4 and
Na,HPO,4.12H,0 contain
component. When the temperature rises,
Na,HPO4.12H,0 dehydrates, melts and creates
a coating layer effective against fire with
spread. Na,HPO,4.12H,0
dehydration process causes the process of heat

phosphorus

flames and fire
absorption. (NH4),HPO, is effective against
spread of fire, smoke and fire burning with
(NH4),HPO4
realease 3 times compared with common

flames. increases the water
particleboards, and lowers CO escape. Due to
having phosphorus component, fomular 2 and
fomular 3 induce least time of smoulder after
leaving ignition sources.

The ingredient of fomular 1 including
Na,B40,10H,O and H5BOs;, under heat effect,
they are analysed, and creates B,O3 and steam
effective in prevention of flame and fire
spread. However, the ability to control the
smoke of the substances in Bo group is lesser
than that in the formulas 2 and 3. Therefore,
the time of smolder in particleboard of fomula
1 is longest (48-53s). Meanwhile, time to

spread fire, time to flame, and time of
smoulder of the control particleboard is
This
particle boards made of Styrax tonkinenesis

longest. shows that common wood

wood is flammable material.
IV. CONCLUSION

From the above results, we can give some
conclusions:

- We can fully control the fire provention
the kinetic
parameters of the combustion process. The

process of particleboard by
success kinetic study can completely replace
the conventional research methods while

controlling the combustion process.

- The fire-retardant particleboard produced
from the 3 above fire retardant mixture
formulas showed good quality and met the
requirement of particleboard in level II using
for furniture and construction. Among these 3
fire-retardant mixture formulas, the third one is
suitable to

most the current production

conditions in Vietnam. The chemicals in
formular 3 have very good solubility in water,
cause less effect on bonding quality and less
difficulty  on

particleboard  production

technology, and result in effective fire

resistance.

- Production technology of fire-retardant
particleboard, according to the research results,
can be applied entirely on practice production
with the equipment used in the common
particleboard production nowadays.
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NGHIEN CUU PONG HQOC QUA TRINH CHAY VAN DAM

Tran Vin Chir
Truong Pai hoc Lam nghiép
TOM TAT
Nghién ctru, tao ra cac loai van dam cham chay da dugc cac nha khoa hoc nghién ctru tai Viét Nam khoang 5
nam tré lai dy. Mot sb loai van dim chim chdy da dugc san xudt thir nghiém. C6 rat nhiéu cac yéu t6 anh
huéng téi chit lwong van dam cham chay, trong d6 cac yéu td vé dong hoc qua trinh chay cua van 13 hét sirc
quan trong. Pong hoc qua trinh chay dugc thé hién qua nhiéu chi tiéu, nhu: hé s6 dan nhiét, ty 1€ t6n that khoi
luong mau thir, sy thay ddi nhiét o bén trong mau, thoi gian bén lira, thoi gian chay co ngon lira, thoi gian
chay am i cua van dam... Muc dich ciia bai viét nay 1a nghién ciru dong hoc qua trinh chay cia van dam tir gd
Bo d& va 03 don pha ché chat chéng chay, qua d6 tim ra don pha ché chat chéng chay phi hop véi didu kién
cong nghé va san xuat ciia Viét Nam. Két qua nghién ctru cho thay: (1) 03 don pha ché chit chdng chay cho
phép tao ra dugc van ddm cham chay, dap ung duogc yéu cAu co ban cta van dam dung trong dd mdc va xay
dung. Céc yéu cau d6 gdbm: kha nang chéng chay tét, anh hudng it dén @6 bén van... Trong 3 don pha ché chét
chéng chay, don thir ba 1a pht hop nhit véi didu kién san xuat ctia chung ta. (2) Khi nghién ciru duge cac yéu
td dong hoc cua qua trinh chay, chung ta ¢6 thé d& ra cac giai phap phong, chdng chay va qua d6 dua ra duoc
cac cong nghé phu hop véi timg didu kién cong nghé, san xuit. (3) Cong nghé san xudt van dim cham chay,
theo két qua nghién ciru hoan toan c6 thé ap dung vao thyuc té san xuat voi nhitng trang thiét bi dung trong san
xuét cac loai van dam thong dung hién nay.
Tir khéa: Chét chéng chay, dong hoc qua trinh chay, h¢ s6 din nhiét, sy thay ddi nhi¢t dd bén trong
mAu, thoi gian bén lira, thoi gian chay 4m i, thoi gian chdy c6 ngon lira, ty 1¢ ton thit khéi lwong, vin
dim chim chay.
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