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TOM TAT

Gd 1a vat liéu sinh hoc dugc sir dung rong rai trong xay dung va trong sinh hoat vi nhitng wu diém co ban: Nhe,
hé s6 chét luong cao; ¢6 khad nang cach dm, cach nhiét va cach dién; dé gia cong; van g6 c6 gia tri my thudt cao
va la ngudn tai nguyén thién nhién co kha ning tai tao, c6 chu ky khai thac ngn... Bén canh do, gd ciing co
mdt s6 nhugc diém nhu: Cau tao va tinh chat khong déu theo phuong ban kinh va phuong chiéu cao than ciy;
d& cong vénh, nit né; do bé tu nhién thip va dé chay. Trong bai viét nay trinh bay két qua nghién ciru vé anh
huong ctia ndng d6 va thoi gian xir Iy BX-BA (ty 18 hdn hop 1:1) dén kha nang cham chay va mot s tinh chat
co hoc ctia gb bach dan. Két qua nghién ciru cho thay, khi ndng d6 dung dich BX-BA ting tir 5-15% va thoi
gian xtr 1y ting tir 30-90 phut; ton that khdi lugng gd do chay giam tir 4,76-2,88%; tuy nhién d6 bén nén doc
thé, d6 bén udn tinh va kha ning dan dinh keo cua gd giam. Tac gia dé xudt ché d6 xtr Iy bang BX-BA dbi voi
g0 bach dan: Nong d6 hoa chat xtr 1y: 5%, thoi gian xir 1y: 30 phut.

Tw khoa: Bach dan, Borax (BX), Boric axit (BA), khd ndng chdm chay

I. DAT VAN PE

Gd 1a loai vat liéu rat d& chay, do do viéc
nghién ctru dé ting kha ning chéng chay hay
ngin can kha ning bét chay cta gb 1 mot van
dé duoc nhan loai quan tdm chd y tir rat som.
Nam 83 trudc cong nguyén, ngudi Hy Lap va
ngudi L M3 di st dung phén va gidm dé
ngdm gd trudc khi dong tau thuyén di bién
nham tang do bén tu nhién, can trd sy bét chay
cua gd; day c6 thé coi 1a ky thuat 1am cham
chay dau tién duoc ghi nhan trong lich sir nhan
loai [2]. Fuchs (1820) da nghién ctru kha nang
cham chay cho gd bang phu silicat kiém; Gay-
Lussac (1821) da nghién ctru va thtr nghiém xu
ly chéng chiay cho g& bang ammonium
phosphate va borax [1, 3]; Bunet (1839) cling
ding phuong phap nay khi xir 1y chdng chay
cho gd bang dung dich ZnCl,, va gin diy
Tran Van Cht (2001) d3 nghién ctru tao van
dim cham chay bang hoa chit gbc phosphate
[1]; Qingwen Wang, Jian Li (2004) da nghién
ctru vé co ché hoat dong ciia hdn hop chit
chdng chay giita Boric axit va GUP (Guyanyl

urea phosphate), san phdm nay dugc coi 1a mot
chat chdng chay moi, duoc xép vao hé N — P —
B vi két hop dugc tinh chat ndi trdi cua cac hoa
chét géc déng thoi han ché duoc cac nhuoc
diém von co cia hoa chit hé P-N, hoic BX—
BA néu dung riéng r& [4]; Zike Candan va
cong su (2011) di nghién ctru kha ning 6n
dinh kich thudc va kha nang cham chay cua
van dam su dung céac loai hoa chdt Mono
amonium phosphate (MAP), diammonium
phosphate (DAP), lime water (LW), va hén
hop borax/boric (BX/BA) [3]... Tuy nhién cac
cong trinh nghién ctru cham chay cho gb &
Viét Nam con rat han ché, dén nay thuc su
chua c6 mot doanh nghiép ché bién gd nao tmg
dung cong nghé xir Iy cham chay cho gb va cac
san pham gd. Trong bai viét ndy, tac gia trinh
bay cac két qua nghién ctru budc dau vé anh
hudng cia xir 1y chat cham chay dang hdn hop
Borax (BX) va Boric axit (BA) ty 1& 1:1 dén
kha nang cham chay va mdt sb tinh chét co hoc
ctia gd bach dan, nham gop phan xéac 1ap cong
nghé xir Iy cham chay cho gb va vat liéu gb noi
chung, gb bach dan néi riéng.
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I VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ciru

- Gb bach dan Urophylla 7-8 tudi, khai thac
tai Hoa Binh.

- Hoéa chat: (1) Natri Tetra Borax
(Na,B40,.10H,0), goi tit la Borax, khoi
luong phan tir 387,31; ty trong 1,55; do tinh
khiét 98%. (2) Axit Boric (H3BOs): Khbi
luong phan tu: 61,38; ti trong 1,44; pH = 4,0.
Ty 18 hon hop BX:BA = 1:1

- Keo dan gd: PVAc — 115A.

2.2. Phuwong phap nghién ciru
Phwong phdp xdc dinh dé ton hao khoi hrong
(kha nang chdam chay)

- Tiéu chuén 4p dung: TOCT 16363-98:
Quy chuén quéc gia - Cac chit bao vé chong
chay d6i v6i gb - Phuong phap xac dinh hiéu
luc chéng chay.

D6 hao ton khdi lugng mau khi chay gian
tiép cho thay kha ning chdy cua vat liéu go,
hao ton khéi lugng mau thir (Am) dugc xéac
dinh theo cong thirc sau:

m —m,

A =

m

x100,%
ml

Trong do:

m, - khdi luong ban dau ctia mau th, g

m, - khéi lugng miu thir sau khi ddt, g
Két qua thir nghiém 14 gia tri trung binh Amy,
clia it nhét 10 1an thu nghiém, lam tron dén 1%.

Theo gia tri Amy, gd sau khi xir 1y bang hoa
chit chng chay theo bé mit hodc chidu sau
dugc phan thanh 3 nhom:

- Nhom I: kho chay, khi hao t6n khdi lwong
mau thir Amg, < 9%.

- Nhém II: kho béc chay, khi hao ton khéi
lugng mau thir 9% < Amy, < 30%.

- Nhom III: chay, khong dam bao hi€u qua
bao vé chéng chéay khi Amg, > 30% .
Phwong phdp xdc dinh d¢ bén uén tinh

- Tiéu chuén 4p dung: TCVN 8048-3: 2009.

- Thiét bi thi nghiém: thuéc kep dién tor

chinh xac dén 0,1 mm, may thir tinh chat co Iy
g6 c¢6 d6 chinh xac dén 10N.

- S6 lugng mau: 10 mau/1 ché do tam, v6i 9
ché d6 tim va mdi ché d6 duogc lap lai 3 lan,
tong s6 lwong mau kiém tra la: 10 x 3 x 9 =
270 mau.

- Phuong phap tién hanh: Méau gd duogc gia
cong theo kich thudc tiéu chuan (20x20x300
mm). O mdi miu (tai diém gitta chiéu dai) do
chinh xac dén 0,1mm chiéu rong theo phuong
xuyén tdm va chiéu day theo phuong tiép
tuyén. Toc do tang tai tir 4.10° - 10.10° N/phut,
cho dén khi méu bi pha huay, ghi lai tri s luc
Prnax-

- Cong thuc xéc dinh do bén udn tinh:

MOR = 3—PZI,MPa
wit

Trong d6: P - lyc pha hiy mau, N; 1 -
khoang cach giita hai gbi d&, cm; w - chiéu
rong mau, cm; t - chiéu day mau, cm.

Phuong phdp xdc dinh dé bén nén doc thé

- Tiéu chudn ap dung: TCVN 8048-5: 2009

- Thiét bi thi nghiém: thudc kep dién tir
chinh xac dén 0,1 mm, may thtr tinh chit co 1y
0 ¢6 d6 chinh xac dén 10N.

- Sé lugng mau: 10 mau/1 ché d6 tam, v&i 9
ché d6 tim va mdi ché d6 duoc lap lai 3 lan,
téng s6 lwong mau kiém tra 1a: 10 x 3 x 9 =
270 mau

- Phuong phép tién hanh: Mau gd dugc gia
cong theo kich thudc tiéu chudn (20x20x30
mm). O mdi mau do kich thudc cua mit cat
ngang, chinh xac dén 0,1mm; sau d6 mau duoc
lap vao may thir theo so d6 sao cho luc nén cua
may phai huéng theo phuong doc thé gd, tdc
d6 tang tai tir 4.10° - 10.10° N/phut cho dén khi
mau bi pha huy, ghi lai tri s6 luc Ppay.

- Cong thtrc xac dinh:

o, = ﬁ,MPa
ab
Trong do: P - luc pha huy mau, N; a, b -
kich thudc mit cit ngang ciia mau, cm.
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Phurong phdp xdc dinh dg bén kéo trieot mang keo

- Tiéu chuan ap dung: TCVN 8576:2010

- Thiét bi thi nghiém: thudc kep dién tir
chinh xac dén 0,1 mm, may thir tinh chét co 1y
g6 ¢6 do chinh x4c dén 10N,

-S4 lugng mau: 10 mau/1 ché do tim, véi 9
ché d6 tim va mdi ché d6 duoc lap lai 3 lan,
téng s6 lugng miu kiém tra 1a: 10 x 3 x 9 =
270 mau.

- Phuong phép tién hanh: Mau thir duoc gia
cong theo tiéu chuan sao cho kich thuéc mat
phang trugt nam trong giai tir 25 - 50 (mm), do
chinh xac dén 0,5 mm; mach keo phai ¢ vi tri
sao cho khoang cach tai moi diém gitta mach
keo va mat phéng truot khong vuot qua 1 mm;
tai trong duogc truyén voi toc do khong doi sao
cho it nhat 20 gidy mau s& bi pha huy.

- Cong thuc xac dinh do bén kéo truot mang

P
keo: 7 =—,MPa
€0 S

Trong do:
P - luc pha huy mau, N; S - dién tich truot,
tinh bang cm?’.

III. KET QUA NGHIEN CUU

3.1. Co ché xir Iy chim chay cho gd bing
Borax va Boric axit

Cac hop chat Boron 1a thanh phan co ban
ctia rat nhiéu chit chdng chay cho gb va céc
vat litu ngudn gbc cellulose khac. Mudi
Borax c6 tdc dung han ché su chay c6 ngon
nhung lai ¢6 thé 1am ting sy chdy am y hodc

3.2. Két qua thuc nghiém

chay lan tdéa. Boric axit lai c6 tdc dung ngan
chan su chay lan tdéa, nhung chi c6 tdc dung
nhé ddi voi viée han ché su chay c6 ngon.
Chinh vi véy, su két hop giira Borax va Boric
axit thuong duoc str dung trong cic hop chit
chdng chay (LeVan 1984) [5].

Hién nay, c6 nhiéu thuyét dé giai thich co
ché chéng chiy cua hdn hop BX-BA
(Browne 1958), nhung tac dung co ban cua
hop chit nay duoc cac nha khoa hoc thira
nhan 13 che phu va bao vé cac 16p bé mat gd
khéi nhiét do cao.

Tac dung chong chay: Axit Boric 13 hop
chét c6 diém so6i thap, khi chiu nhiét trén 70°C
s& bi mat nudc, khi nhiét 46 dén 140-160°C tao
thanh mdt dang axit md&i, nhi¢t do tiép tuc tang
thi chinh axit ndy bi mit nuéc dé trd thanh
B,0s3; sau d6 B,O; s€ bi mém hoa tao thanh
mang nhu thuy tinh phi kin bé mat gd, nd ¢
tac dung cach nhi¢t, khong khi. Cac phuong
trinh phan tng nhu sau:

H;BO; &> HBO, + H,O (diéu kién nhiét
d6 16n hon 70°C)

4HBO, 2> H,B40; + H,0 (diéu kién &
nhiét 46 184°C)

H,B40; > 2B,0; + H,0O (diéu kién
nhiét d6 16n hon 320°C)

Phan tmg chdng chay cua Borax:

Na2B4O7.10H20 > Na2B4O7 + 10H20
(diéu kién nhiét 46 87°C)

Na,B407 = 2B,0; + Na,O (diéu kién
nhiét d6 378°C)

Bang 3.1. Cic mirc va budc thay doi ciia cdc thong sé thi nghiém

Yéu td anh Dang

Cac mure thi nghiém  Khoang

huodng ma bién Nong do
+ ] thié ong do
0 1€n BX-BA (%) X, 15 10 5 5
Thoigian o0 60 30 30

tam (phut)
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So d6 qué trinh thyc nghiém:

< Mau gb thi nghiém >

Can, sdy xac dinh khoi luong va do am, MCpq = 18%.

y
( Bdn tim )

Kiém tra cac van, hé théng bom, hut

A 4

< Hut chén khong >|, = - 0.1 MPa, thoi gian duy tri 30 pht

y L Pua dung dich chat chdng chay vao bon tim theo cac cap
< Tang ap luc >

nong do: 5%, 10%, 15%

P = 0.7 MPa, thoi gian duy tri 4p luc theo ké hoach
thue nghiém: 30’; 60°; 90’

v
< Hut chéan khong >

P = -0.1 MPa, thoi gian duy tri 10 phut, sau d6 vt mau
va dé réo, can khéi lugng mau

>

Say mau

C D

To = 50°C, MCcudi = 12%, gia cong mau theo TCVN

C Kiém tra tinh chat )

Kha nang cham chay, do bén udn tinh, d6 bén nén doc
thd, kha nang dan dinh

3.2.1. Anh hwéng ciia nong dé va thoi gian
xi¢ Iy BX-BA dén khd ning chdm chdy ciia g6

Bang 3.2. Két qud xdic dinh dp hao ton khéi lugng
g0 sau khi chay (%)

Lan Lan Lan Trung

TT lapl lap 2 lap 3 binh
1 4,30 4,21 4,12 4,24
2 3,12 3,35 3,09 3,19
3 3,14 3,63 3,44 3,41
4 2,07 2,11 2,05 2,08
5 3,53 3,42 3,98 3,64
6 3,60 3,21 2,42 3,07
7 3,70 3,28 4,03 3,67
8 3,11 3,39 3,20 3,23
9 3,29 3,37 3,28 3,31
TB 2,98

bC 9,14

Phuwong trinh twong quan:
Am =473 +0,01C + 0,0017t - 0,0005Ct -

0,006C*- 0,0001t (1)
Hé s6 twong quan: r = 0,92
Trong do:

Am - ton that khéi luong sau khi d6t chay, %;
C - ndng d6 dung dich hdn hop BX-BA, %;
t - thoi gian xir Iy cho mau gd, phut.

Két qua thi nghiém cho thdy, do ton hao
khéi lwong mau thi nghiém giam theo chiéu
tang cua nong d6 hoa chét va thoi gian duy tri
ap luc tAm, diéu nay ciing dong thoi 1y giai kha
ning cham chay cua gd phu thudc vao luong
hoa chat thim vao g, lugng hoa chit tham vao
gd cang 16n thi kha ning cham chay cua gb
cang tot,

Can cur vao viéc phan loai vat liéu cham chay
theo tiéu chudn TOCT 16363-98, gd bach dan
sau khi xtr Iy hdn hop BX-BA déu dat cép [, tirc
1a xép vao loai vt liéu kho chay (Am < 9%).
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3.2.2. Anh hwéng ciia nong d¢ héa chit va
thoi gian xiv Iy BX-BA tdi d¢ bén uén tinh

Bang 3.3. Két qud xdc dinh dp bén uén tinh ciia

g0 sau khi xir ly (MPa)

Lan Lan Lan Trung

TT lapl lap2  1ap3 binh
1 7880 7501 79,70 77,84
2 73,50 71,30 80,70 75,17
3 69,78 71,90 70,20 70,63
4 67,30 65,85 74,40 69,18
5 7323 72,10 74,30 73,21
6 71,20 69,16 68,40 69,59
7 7580 79,10 75,60 76,83
8 74,60 68,70 70,50 71,27
9 6940 69,54 74,20 71,05
TB 72,75

bC 91,30

Phuwong trinh twong quan:

MOR = 89,72 + 0,16C - 0,42t + 0,002Ct -
0,02C2 + 0,0024t> )

Hé s6 twong quan: r = 0,87

3.2.3. Anh hwéng ciia nong dé va thoi gian
xi¢ Iy BX-BA dén @é bén nén doc thé ciia gb

Bang 3.4. Két qud xdc dinh @ bén nén doc thé g6

(MPa)

Lanlip Lan Lan Trung

TT 1 lap2  1ap3 binh
1 42,37 41,22 4225 41,95
2 39,95 39,26 38,67 39,29
3 40,23 38,79 36,24 38,42
4 33,80 34,27 34,50 34,19
5 38,23 40,21 38,85 39,10
6 37,21 39,37 34,67 37,08
7 40,21 39,22 39,72 39,72
8 37,77 38,54 36,17 37,49
9 38,56 40,40 36,13 38,36
TB 38,40

bC 49,40

Phwong trinh twong quan:

on = 46,85 + 0,09C - 0,06t - 0,0026Ct - 0,01C>
+0,0004t> (3)

Hé sb twong quan: r= 0,81

3.2.4. Anh huéng ciia nong dé va thoi gian
xit Iy BX-BA dén d¢ dén dinh keo

Bang 3.5. Két qud xdc dinh dé bén kéo trwot

mang keo (MPa)
Lan Lan Lan Trung
TT lap1l lap2  lap 3 binh
1 7,33 6,66 7,15 7,08
2 4,94 5,81 5,94 5,56
3 5,62 5,72 5,76 5,70
4 3,82 4,10 4,89 4,27
5 6,22 5,28 6,16 5,89
6 4,84 5,05 4,92 4,94
7 5,92 6,78 6,74 6,48
8 6,14 4,83 5,42 5,46
9 6,05 5,62 5,71 5,79
TB 5,68
bC 9,16

Phwong trinh twong quan:
™ =28,2+0,27C - 0,05t + 0,0001Ct
-0,01C*+ 10,0002  (4)

Hé s6 twong quan: r = 0,84

Tu cac phuong trinh (1), (2), (3), (4) ta co
thé thiy ring, khi ting ndng d6 cua hdn hop
dung dich BX-BA va tang thoi gian xu 1y thi
d6 bén co hoc cua gd (bao gdbm MOR, o,) va
dd6 bén kéo trugt mang keo (1) déu co6 xu
huong giam.

Nguyén nhan dan dén hién tugng nay nhu
sau: khi ta ting ndng do hoa chit tim vao gd,
do ban than hon hop BX-BA khi hoa tan trong
dung dich c6 tdn tai céac géc axit rat manh, cc
gbc nay ngay lap tic tac dung véi cac thanh
phan lién két yéu co trén gd ma trude hét 1a tac
dung thuy phan véi cac nhom pentosan cé
trong hemicellulose, ngodi ra né con cé thé tac
dung voi cac mdi lién két glucozit ndm trong
chudi phan tir polysacarit (hemicellulose va
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cellulose). Khi say gb dé dat dén do6 4m 12%,
(nhiét d6 sdy 60°C) su tac dong cua nhiét do
cang lam cho cac phan ung thuy phan xay ra
mau le hon. Trong cAu tao gs cellulose,
hemicellulose va lignin ba thanh phan co ban
quyét dinh dén su virng chéc cua vach té bao.

Thoi gian tim cang lau thi lugng hoa chat
thAm vao siu trong gd cang 16n, cac lién két
trong gb cang bi cat dut nhidu hon dan dén do
bén co hoc ciia gd cang giam. Két qua thi
nghiém cho thdy d6 bén udn tinh cta gb 1a yéu
t6 bi anh huong nhiéu nhét, giam di gan 20%
so voi gd khong tdm hoa chit, trong khi d6 bén
nén doc thé gidm trung binh khoang 9,5%.

Dbi v6i d6 bén kéo truot mang keo, khi dan
dinh trén bé mat gd van con ton tai cac gdc axit
tao thanh mot 16p mang bao quanh, cac gdc
nay rat dé dang tic dung v6i cic nhom
hydroxyl ¢é trong thanh phan ciu tao cia keo,
lam cho keo bi dong ran khi chua kip tao lién
két v&i gb. Ngoai ra, do mot sd luong 16n cac
nhém chirc trong gd c6 thé phan tmg véi keo
da bi khir boi axit, dan dén s6 luong cu ndi
gitta keo-gd-keo bi suy giam trong khi mang
keo lai bi gian doan, khong dong déu. Pay co
thé coi la nguyén nhan co ban din t6i kha ning
dan dinh kém cua gd sau xur 1y. Két qua kiém
tra cho thiy ¢ nong d6 BX-BA 1a 15% va thoi
gian duy tri 4p lyc 90 phut do bén kéo trugt
mang keo giam t&i 38% so voi mau khong tam
hoa chit; trong khi ¢ ndng d6 1a 15%, thoi gian
duy tri &p lyc 30 phut thi ti chi gidm di 15%.

IV. KET LUAN

Go6 Bach dan sau khi dugc xir Iy véi hon
hop hoa chat BX-BA c6 kha ning chdm chdy
rat tot, thé hién qua do tdn hao khéi luong cua
méu thir chay. Véi ndng d6 hoa chit 5%, thoi
gian duy tri ap luc tdm 30 phut thi d t6n hao
khéi lwong ctia miu thir dat gid tri trung binh 1a
4,24%, théa man diéu kién 1a loai vat liu kho
chay. Khi nong d6 hoa chét va thoi gian xir Iy
cang ting thi do ton hao khéi luong ctua mau
thir cang giam. D6 tén hao khéi lugng nhé nhat

dat 2,08% tmg v6i ndng do va thoi gian xir 1y &
mirc cao nhat (ndng d6 BX-BA 1a 15%, thoi
gian duy tri ap luc 90 phut).

Do bén co hoc cia gb déu giam khi ting
nong d va tang thoi gian xur 1y hén hop BX-
BA. D6 bén udn tinh cua gb 1a yéu t6 bj anh
huoéng 16n gidm téi 20%, trong khi d6 cuong
dd nén doc thd chi gidam khoang 9,5%.

Khd nang dén dinh phdn 4nh mét trong
nhimng tinh chat cong nghé cua gd, gb bach dan
sau khi xir Iy cham chay v6i BX-BA c6 d6 bén
dan dinh thip hon so véi gb khong xir 1y. Do
bén kéo truot mang keo trung binh giam 38%
so v6i miu khong xir 1y hoa chét, véi két qua
nhu vay thi can thiét phai co giai phap dé han
ché sy anh hudng ctia hdn hop BX-BA dén kha
ning dan dinh cua gb sau xir 1y.

Qua két qua nghién ctru, tac gia dé xuat ché
d6 xtr 1y bang hdn hop BX-BA véi ty 1& hdn
hop bang 1:1 ddi v6i gd bach dan: Nong do
hoa chit xir 1y 5%, thoi gian xir 1y 30 phut.
Tuy nhién, trong qua trinh san xuét can can ct
vao kich thuéc nguyén liéu (g6) dé diéu chinh
thoi gian xu 1y phu hop.
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EFFECT OF TREATMENT BORAX AND BORIC ACID (BX-BA)
ON FIRE RETARDANT AND SOME MECHANICAL PROPERTIES

OF Eucalyptus urophylla WOOD

Pham Van Chuong, Nguyen Van Dinh
SUMMARY

Wood is a biological material is widely used in construction and in daily life because of the basic advantages:
Light weight, high quality factor; be able to sound insulation, heat insulation; easy to work; still valuable
timber is high art and natural resources are renewable, have exploited short cycle ... Besides, the timber also has
some disadvantages: Structure and properties not in accordance with a sale diameter and the height of the tree;
easy to warp, crack, low biological stability and flammabe. In this article we present findings on the effects of
concentration and treatment time BX-BA (ratio 1:1) flame retardant on fire - retardant and some mechanical
properties of eucalyptus. Research results show that the BX-BA solution concentration increased from 5-15%
and increases the treatment time from 30-90 minutes; mass loss by burning wood fell from 4.76 to 2.88%,
although compressive strength along the natural grain, static bending strength and ability of wood glue down.
We propose mode of treatment with eucalyptus by BX-BX: Concentration of chemical treatment: 5%,
treatment time: 30 minutes.

Keywords: Borax (BX), Boric acid (BA), Eucalyptus, fire-retardant capabilities
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