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ANH HUONG CUA PIEU KIEN XU LY PEN HIEU QUA HOA LONG
BOT GO KEO LAI (Acacia hybrid)

Vi Manh Twong
Truong Pai hoc Lam nghiép

TOM TAT

Dich gd hoa 16ng 1a mot trong nhitng san phdm trung gian dugc tao ra tir gd nguyén hodc gb phé liéu trong ché

bién gd. San phim nay duoc sir dung trong linh vyuc tong hop vat liéu cao phan tir nhu: Keo déan, vat lidu

compozit cach nhiét... Ap dung cong nghé xir 1y tao ra dich gb hoé long tir gb phé liéu s& gop phin nang cao ty

1¢ lgi dung 6. Nghién ciru nay da tién hanh phan tich, danh gia anh huéng cua thong sb cong nghé xir 1y hoa

long bot gb Keo lai phé lidu trong phenol véi cht xuc tac 1a axit sunfuric (H,SO,) dén hiéu quéa hod long thong

qua xac dinh lugng chat tan du trong dich g hoa long. Két qua nghién ctru cho thdy, cac théng s cong nghé

gdm: Nhiét do xur 1y, thoi gian xt 1y, ty 18 sir dung phenol/bot gb va ty 16 chét xuc tac H,SO, déu c6 quan hé rat

chat (R* > 0,9) véi ty 1é chit tan du trong dich g6 sau khi hoa 1ong. Ngoai ra, két qua thi nghiém con chi ra, dé

tién hanh tao dich gS long tur bot gS Keo lai phé liéu co thé Iwra chon nhiét do xir Iy khoang 140 - 160°C, thoi
gian xir 1y khoang 120 - 150 phut, ti 1¢ phenol/bot gd khodng 2 - 3, ti 1¢ H,SO, khoang 4 - 8%.

Tir khoa: Bt gd, g6 phé liéu, hoa 16ng gd, Keo lai, phenol.

I. PAT VAN PE

Gd ludn duoge st dung rat rong rai va ngay
cang tré nén quan trong trong rat nhiéu linh
vuc cua cudc séng nhu: DO dung sinh hoat, dd
gia dung, vat li¢u trang tri ndi that, vat liéu bao
go6i, phuong tién giao thong, xay dung, kién
tric... Hién tai, hau hét cac linh vuc nay chu
yéu moi st dung phan gb cua than ciy, hon
nita khi st dung dé san xudt cac san pham gb
thudong tao ra mot luong 16n gd phé liéu nhu:
dau mau gd, phoi bao, min cua, bot gd cha
nham... vi thé d3 lam lang phi tai nguyén gb
va gy tac dong x4u dén méi truong. Do do,
viéc nghién ctru tim giai phap giam thiéu luong
gd phé liéu thai ra moi trudng khong nhimg cd
thé nang cao ty 18 loi dung gd ma con han ché
luong g6 phé thai, gop phan giam thiéu tac
nhan gy 6 nhiém moi trudng.

Pé tan dung dwoc gb phé liéu, mot trong
cac giai phap truyén thong thuong dung cé hai
hudng: (1) Dung phé liéu gd dé ché tao cac do
ding kich thudc nhé nhu: d6 dung hoc tap, do
thi cong my nghé, gidi phap nay kha hi¢u qua
tuy nhién van khé co thé loi dung duoc hoan
toan phé liéu gd, hon nita gia tri gia ting khong
cao; (2) Dung phé liéu gd dé san xuat van nhan
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tao, nhung can dau tu 16m, yéu cu trinh do
cong nghé cao, hon nita cAn ngudn nguyén lidu
ddi dao méi co thé tién hanh san xuit quy mo
16n.

Vi vy, ngoai hai giai phap trén can tim giai
phap khac sao cho c6 thé ting hiéu qua trong
viéc nang cao ty 1€ loi dung va gia tri gia tang
trong sit dung gb. Mot trong nhiing giai phap
kha hiéu qua di duoc nhiéu nghién ctu trén
thé gidi cong bd nhu: Dung phuong phép hoa
hoc v&1 moi truong 1a phenol hodc ruou da
chtrc dé chuyén hoa phé liéu gd thanh mot loai
vat liu cao phan tor ¢ trang thai 16ng, c6 kha
nang phan giai, sau d6 dung dé tong hop keo
dan st dung trong mot s6 linh vuc nhu: dan 20,
san xudt vat liéu cach nhiét (Hajime Kishi,
Yuki Akamatsu, Masayuki Noguchi, Akira
Fujita, Satoshi Matsuda, and Hirofumi Nishida,
2011; Wen-Jau Lee, Chen-Ling Kang, Kuo-
Chun Chang, and Yi-Chun Chen, 2012;
Ruihang Lin, Jin Sun, Chao Yue, Xiaobo Wang,
Dengyu Tu, va Zhenzhong Gao, 2014; 5Kk &
, BT, 2005; KR, BTN, 2003).

Cac nghién ctru trén thé gidi dd cong bd

nhiéu két qua lién quan dén hoa long gd lam
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nguyén liéu tong hop hop chit cao phan tir.
Két qua nghién ctru co ban chi ra rang, khi hoa
long gd trong moi trudong phenol véi chat xuc
tac 1a axit, ldy ty 1& lugng chat tan du trong
dich gd 1ong dé danh gia hiéu qua hod long gd
thi ty 1& chat tan du chiu anh huéng rat 16n boi
cac thong sd cong nghé hod 16ng nhu: nhiét do
hod long, thoi gian hod long, ty 1€ dung phenol
va bot gs, ty 1¢ dung chét xtc tac,. .. Ngoai ra,
cac nghién ctru con chi ra, mic d§ anh hudng
ctia cac thong s cong nghé giam dan theo thu
tu: nhiét d6 hoa 16ng, ty 1& phenol va bot gd, ty
1& chat xtc tac, thoi gian hoa long (Hui Pan,
20115 5K, B, PR, 2004; S
, KAE2%, 2013). Tuy nhién, v6i mdi loai gb
khac nhau diéu kién cong nghé ap dung khong
giéng nhau. Vi vdy, dé ap dung duoc vao thuc
té can tién hanh cic nghién ctru cu thé d6i véi
ting loai g6. Nghién ctru ndy s& tién hanh phan
tich mdi quan hé giita cac thong sé cong nghé
hoa 16ng véi hiéu qua hod long (danh gia bang
ty 1& chét tan du trong dich 16ng) cua bot gb
Keo lai, déng thoi lam rd kha nang tao dich

1ong tir bot gd Keo lai phé lidu.

IL. VAT LIEU, PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién ctru

- Nguyén liéu gb: G Keo lai phé liéu tir
xudng san xuat van ghép thanh.

- Ho4 chét: Phenol d¢ tinh khiét 98%, dung
dich H,SO4 néng d0 36%, Methanol.

2.2. Phuong phap nghién ctru

a. Tao bét g6 triede khi tién hanh hod long

- Nghién bot gd: Phé liéu gb gdm dau mau
g0, vo bao, mun cua gd Keo lai tai xudng san
xuét van ghép thanh ctia Vién Cong nghiép gd
dugc nghién nhé dén kich thude sao cho co thé
lot qua sang 40 - 60 mét/cm’.

- Say bot gb bang ta sdy thi nghiém véi
nhiét d6 sdy 103 + 2°C trong thoi gian 6 — 10
h, 6 4m bot gd sau khi say khoang 3 - 5%.

- Luu trit bot gb da sdy trong binh hut 4m dé
duy tri d6 4m bot gd 6n dinh trong sudt qua
trinh thi nghi¢m.

b. Hod long g6 trong méi trueong phenol

- Thiét bi hoa l6ng: May khudy tir, ndi 6n
dinh nhiét st dung Glycerin (nhi¢t d0 soi tdi da
khoang 290°C) lam chét tai nhiét, bo diéu
khién nhiét 46, hé théng lam mat dé han ché
that thoat hoa chét trong qua trinh xu 1y, binh
ba ¢ (hinh 01).

-

l.l‘ :?g"

Hinh 01. Thiét bi hoa 16ng bot gb
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- Cac budc hoa long:

+ Ho4 1ong phenol: Do phenol khi dé trong
nhiét dd moi truong la thé rin, nén trudc khi st
dung can tién hanh hoa 16ng & nhiét 46 khoang
45 - 50°C.

+ Can lugng bot gd, phenol, chat xuc tac
theo lwong dung yéu cau.

+ Cho toan bd bot gd va hoa chét vao binh
ba c0.

+ Tién hanh gia nhiét dén nhiét do yéu cau.

+ Bat may khudy hoat dong trong sudt qua
trinh hoa 16ng.

+ Sau khi hét thoi gian dit trude, dua nhiét
d6 vé khoang 80°C.

+ Liy dich long trong binh ba cb ra cat trix
dé dung cho budc thi nghiém tiép theo.

- Thong sb coéng nghé cia qua trinh hoa
long:

Muc tiéu cua nghién ctru la xac dinh anh
hudng cua don yéu té thong sb cong nghé hoa
long dén hiéu qua hoa 16ng bot gd, trén co s¢
tham khéo tai liéu nghién ctru nudc ngoai (5K
RE O RTA L 2003; WS, SKEEE,
2013; 5K3R A, BN, BREME, 2004; 5KK
, BT, 2005), trong thi nghiém da thiét 1ap
cac thong sb cu thé sau:

+ Ti 18 khéi lugng giira phenol/bot gd: Thay
ddi voi cac mic 1,2, 3, 4, 5.

+ Ti 1& phan traim chit xtc tic (H,SO4) so
v6i lugng phenol (%): 2, 4, 6, 8, 10.

+ Nhiét do hoa long (°C): 130, 140, 150,
160, 170.

+ Thoi gian duy tri nhiét 4§ hoa 1ong (phut):
60, 90, 120, 150, 180.

c. Panh gia hiéu qua hoa long

Hi¢u qua hoa long trong nghién ctu nay
dugc danh gia thong qua ti 16 phan trim chat
tan du trong dich gb 16ng so voi khdi luong gb
khi dua vao hoa long. Cac budc xac dinh ti 1¢
chat tan du nhu sau:

+ Dung Methanol pha loidng dich gb thu
duoc.
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+ Tién hanh loc dung dich gb da pha lodng
cho dén khi chét ran trén gidy loc c6 mau tring
hoac khong mau.

+ Pua chét rin loc dugc cung gidy loc vao
sdy ¢ nhiét d6 103 + 2°C trong thoi gian 6 — 10
h dén khéi luong khong dbi.

+ Cén dé xac dinh khoi luong chat tan du
sau khi ho4 1ong.

+ Tinh ti 18 chét tan du theo cong thirc sau:

R (%) = (m;/m;) x 100

Trong d6: R - ti 1& chat tan du (%); m; -
khéi lwong bot gd kho kiét trude khi hoa 1ong
(g); m; - khdi lwong chat tan du kho kiét sau
khi hoa 16ng (g).

III. KET QUA VA THAO LUAN

Anh hwéng ciia nhiét @6 hod long dén lrong
chdt tan du trong dich gé long

Trong nghién ctru cha yéu xem xét anh
hudng cia don yéu t6 nhiét 46 hoa long dén
hiéu qua hoa long bot gbd Keo lai véi dung moi
1a phenol. Do d6, thi nghiém da bd tri ¢6 dinh
cac thong s6 gdm luong dung bot g, phenol,
chat xtic tac, thoi gian hod long.

Két qua thi nghiém anh huong cua nhiét do
hoa 16ng dén hiéu qua hoa long bot gd Keo lai
dugc thé hién trén hinh 02. Tir hinh 02 ta thay,
khi nhiét d§ xu ly tang lén, hi¢u qua hoa long
ciia bot gb ting theo, thé hién thong qua ti 1¢
phan trim chét tan du so voi luong bot gd dua
vao hoa 1ong. Mbi quan hé giira ti 1& chit tan
du va nhiét d6 hoa 1éng c6 dang ham bac 2 voi
mirc d6 twong quan cao (R* = 0,995). Cu thé,
khi nhiét @6 xur ly tang tir 130°C 1én 170°C thi
ti 1& chat tan du giam dang ké, tir 19,7% xudng
5,9%. Hon nita, két qua con cho thay, khi nhiét
d6 xur 1y 1én toi 150°C thi ti 18 chit tan du thay
d6i khong 16n. C6 thé thay, ddi véi bot gb Keo
lai va cac théng sb thi nghiém khac di lua
chon thi nhiét d6 hoa long tir 150°C tré 1én 1a
c6 thé dat duoc hidu qua hoa long kha 6n dinh.
Ngoai ra, khi nhiét do xir Iy 1én dén 170°C thi
ti 1& chat tan du gan nhu giam khong 16n so voi
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xtr Iy & nhiét d6 150°C. Nguyén nhan dan dén
hién tuwong ndy c6 thé do khi & mot nhiét do
nhat dinh, sau khi gd bi phan giai thanh céc
hop chit hoa hoc & thé 16ng, giita cac hop chat
nay lai xay ra phan tmg tao ra hop chét phan tir
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Ti1é chat tan du (%

120 140

luong 16n & thé rin khi trong diéu kién nhiét do
cao (FAESC, K44, 2013). Vi vay, khi lua
chon nhiét d6 xir Iy hod 16ng bot gd khong nén
chon nhi¢t d§ qua cao, vura tang ti€u hao nang
lugng lai thu dugc hi¢u qua khong cao.

y =0,0098x*-3,282x +280,51
R*=0,995

160 180

Nhi¢t do hod long (°C)

Hinh 02. Méi quan hé giira ti 1¢ chét tan dw v6i nhiét dd hoa léng

(Ty 1& Phenol: Bot g =3 : 1; ty 1é H,SO, so véi luong phenol 1a 5%; thoi gian hoa long 120 phut)

Anh huéng cia thoi gian hod long dén
liong chat tan dw trong dich gé long

Mdi quan hé giira ty 1& chét tan du bot gd
Keo lai v6i thoi gian duy tri nhiét d¢ xir 1y thé
hién trén hinh 03. Ti hinh ta thdy, ty 1& chat
tan du c6 twong quan rat chit (R? = 0,965) véi
thoi gian hod long theo ham 6 bac 2. Cu thé,
khi thoi gian xtr 1y trong khoang 60-120 phut
thi sy thay ddi vé ty 1€ chét tan du rat rd rét, ty
1¢ chat tan du giam manh tir 15,1% xudng
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7,1%. Tuy nhién, khi thoi gian tang tuor 120 -
180 phiit thi mtc d6 chénh léch ty 1& chit tan
du giam khong dang ké, cu thé ty 1€ chét tan
du giam tir 7,1% xudng 5,2%. Co thé thiy, khi
duy tri nhiét d6 xur 1y trong 120 phut thi gan
nhu bot gd dd duogc chuyén hoa thanh dich
long dén mirc toi da voi diéu kién thi nghiém
dat truée (Ty 1é Phenol : Bot gd =3 : 1; ty 1é
H,S04 so voi lugng phenol 1a 5%; nhiét d hoa
long 150°C).

y = 0,0006x*-0,2286x+27,062

R*=10,965

120 150 180 210

Thaoi gian hod long (pht)

Hinh 03. Mi quan hé giira ti 1¢ chit tan dw véi thoi gian ho 16ng
(Ti 1& Phenol: Bot gb =3 : 1; ty 1é H,SO, so véi luong phenol 1a 5%; nhiét do hoa long 150°C)
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Két qua nghién ctru ndy c6 thé 1a cin ct dé
Iwa chon duoc thoi gian phu hop dé hoa long
bot gb Keo lai bang phenol véi xtc tic la
H,SOq.

Anh huéng cia ti 1é ding phenol va bot g6
dén hwong chat tan dw trong dich gé long

Muc dich cta hoa 16ng bot gb 1a tan dung
ngudn phé liéu tao ra tir cic nha mdy san xuét
ché bién gb. Do do6, lugng bot gb st dung hoa
16ng so véi ti 18 hoa chat dung trong qua trinh
hoa 16ng c6 y nghia rat 16n trong viéc giam
thiéu gia thanh san phdm ciing nhu giam tac
nhan gy 6 nhiém moéi truong do hoa chit gay

25,0

ra. Vi vy, ty 1& sit dung bot gd so véi luong
phenol trong qua trinh hoa léng 1a nhan té
tuong dbi quan trong. Nghién ctru x4c dinh
duoc mdi quan hé giita hiéu qua hoa 10ng bot
gd voi ty 1& st dung phenol va bot gd s& xac
dinh duogc luong dung hop 1y nhim nang cao
hiéu qua kinh té va moéi truong.

Trong nghién ctru ndy da b tri thi nghiém
v6i 5 cap do thay ddi cua luong dung phenol
so voi bot gd Keo lai va da xac dinh duogc hiéu
qua hoa long bot gd Keo lai & cac ché do thi
nghiém khac nhau. Két qua thi nghiém thé hién
trong hinh 04.

° v=1,2463%>-1191x+31,366
R*=0,969
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Hinh 04. Moi quan h¢ giira ti 1¢ chit tan dw véi ti 1é phenol va bt gb
(Nhiét do hoa 16ng 150°C; thoi gian hoa long 120°C; ty 1€ H,SO, so vai lugng phenol 1a 5%)

Tir hinh 04 ta thiy, khi lugng dung phenol
s0 vGi bot gd tang 1én thi ti 16 chét tan du sau
khi hoé 1ong giam xudng, diéu nay c6 nghia 1a
luong dung hoa chat cang nhiéu thi hiéu qua
hoé 16ng cang cao. Két qua nay hoan toan phu
hop voi 1y thuyét. Tuy nhién, két qua thi
nghiém con cho thiy khi lvgng dung phenol so
voi bot gb ting theo ty 1& 2:1 va 3:1 trd 1én thi
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ty 1& chat tan du ciing co thay ddi, nhung luong
thay d6i khong 16n. Véi két qua nay co thé
thiy, khi hoa 1ong bot gd Keo lai trong dung
mai 1a phenol va chét xuc tac 1a H,SOy thi ty 18
sir dung phenol va bot gd ¢ thé dung 1a 2:1
hoac 3:1.

Anh huong cia leong dimg chat xiic tdc dén
leong chat tan duw trong dich gé long

vy =0,2348x7-4,5904x +22,77
R*=10,983

Ti 1é chét xtc tac (%)

Hinh 05. Mi quan hé ti 1§ chit tan dw giira vé6i ti 1§ chat xuc tac
(Nhiét d6 hoa léng 150°C; thoi gian hoa 1ong 120°C; ty 1é Phenol: Bot g =3 : 1)
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Chat xtc tac trong xu ly hoa 1ong bot gd
bang phenol gitp qua trinh hoa léng dién ra
nhanh hon va dat hi¢u qua hod léng cao hon.
Hinh 05 13 két qua thi nghiém anh hudng cta
luong dung chit xac tac (H,SO4) dén ty 18 chit
tan du sau khi hoa 1ong bot gd Keo lai ¢ nhiét
do 150°C trong thoi gian 120 phut

Tir hinh 05 ta thiy, ti 1¢ chat tan du sau khi
hoé long bot gd Keo lai véi ti 1é chét xuc tac c6
mdi quan hé tuyén tinh bac 2 (R* = 0,983). Tur
mdi quan hé nay c6 thé thdy, khi ting luong
ding chat xtc tac thi ty 1¢ chat tan du giam
dang ké. Ty 1& chat tan du giam tir 14,2% xudng
0,4% khi lugng chat xuc tac ting tir 2% lén
10%. Ngoai ra, khi ti 1€ chét xuc tac khoang 6-
8% thi ti 1& chat tan du thu dugc kha thap
(khoang 1,3 - 2,7%). Két qua nay cho thiy,
trong trudng hop khong can thiét phai hoa long
triét dé bot g5, c6 thé lua chon ty 1€ chét xuc tac
trong khoang 4 - 8% dé han ché yéu cau chiu
hoa chat d6i véi thiét bi, vi chat xuc tac st dung
1a axit manh dé& gy t6n hai dén thiét bi st dung.
IV. KET LUAN

Nghién ctu da tién hanh phan tich anh
hudng cia cac thong sé cong nghé xir 1y hoa
long bot gd Keo lai phé lidu bang phenol va
chat xuc tac H,SO4 dén hiéu qua hoa long
thong qua ty 1& chat tan du sau khi ho4 1ong.
Két qua thi nghiém d chi ra cac théng s6 gom:
Nhi¢t do xu 1y, thoi gian xur 1y, ty 1¢ phenol/bot
g6 va ty 18 chit xtc tac déu c6 anh hudng rat rd
rét dén ty 1& chat tan du sau khi hoa long. Cac
thong sd nay déu c6 mdi quan hé tuyén tinh
béc hai voi ty 18 chat tan du (R* > 0,9). Ngoai
ra, qua phan tich cho thay, c6 thé cin ctr két
qua nghién curu dé lya chon khoang nhiét do,

thoi gian cling nhu lugng dung nguyén li€u
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phu hop dé hoa long bot gd Keo lai. Cu thé, ¢6
thé Iwa chon nhiét do xir ly khoang 140 -
160°C, thoi gian xtr 1y khoang 120 - 150 phut,
ty 1& phenol/bot gb tir 2 - 3, ti 16 HySO, tir 4 -
8%. Cac gia tri nay s€ l1a co s& cho vige luya
chon khoang bién thién cho nghién ctru xac
dinh gia tri toi wu cua cac thong sd cong nghé

xtr 1y hoa 16ng bot gb Keo lai néi riéng, bot gd

no6i chung.
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EFFECT OF TREATMENT CONDITION ON LIQUEFACTION EFFICIENCY

OF Acacia hybrid WOOD POWDER
Vu Manh Tuong

SUMMARY

Liquefied wood is one of the intermediate products derived from wood or wood waste. This product is used in
the field of synthetic polymeric materials such as adhesives, insulating materials... Apply the wood liquefaction
process could improve the efficient utilization of wood, because the wood in small size or wood waste could be
used in this process. In the present research, wood liquefaction of Acacia hybrid wood powder was conducted
using phenol as a reagent solvent with Sulfuric acid as a catalyst. The relationships between the treatment
parameters and the liquefied wood residues were examined. Results showed there were significant relationships
revealed between the treatment parameters including the treatment temperature, the treatment time, the rate of
phenol/wood powder used and H,SO, content and the the liquefied wood residues with R>> 0,9. Moreover, the
treatment condition to obtain the liquefied wood from Acacia hybrid wood powder should be selected based on
the phenol/wood powder ratio about 2 or 3, liquefaction temperature about 140 - 160°C, 4-8% of H,SO, as
catalyst, liquefaction time about 120 — 150 min.

Keywords: Acacia hybrid wood, liquefied wood, phenol, wood powder, wood residue.

Ngwoi phan bién : GS.TS. Pham Vin Chuwong
Ngay nhén bai : 20/6/2016
Ngay phan bién : 25/7/2016

Ngay quyét dinh ding : 29/7/2016

, s A A _ < 115
TAP CHI KHOA HQC VA CONG NGHE LAM NGHIEP SO 4-2016



