KHOA HOC CONG NGHE

NGHIEN CUU QUA TRINH TACH LOAI LIGNIN GO
MO CHO SAN XUAT CAC VAT LIEU COMPOSITE
TONG HOP GOC GO
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Bai bao trinh bay quy luat tirong tac cta gdb Mo dang tim véi cac tac nhan sunfat va hydrogen

peroxit trong axit axetic véi muc tiéu tich loai va bién tinh tiy tring lignin ma van gitt nguyén

duoe ciu tric dang tdm phéng cta gd. Theo d9, qua trinh bién tinh tdy tring gém hai cong doan:
xit Iy tach loai lignin bang tic nhan sunfat voi ty 1e thé tich NaOH: Na,S: 3: 1, & nhiét do séi ctia
hén hop, thoi gian xit 1y 3 gio. Cong doan x(t Iy bang hén hop H,0,: CH,COOH véi ty 1é thé tich 1a
2: 1 & nhiét do s6i, trong vong 2 gio. Mau gd Mo sau do duoc tdy trang hoan toan, hiéu suat g
thu duoc 1a 83,6%, ham hrong lignin bi tach loai 38,2%, cdu tric g thong thoang hon, 16 1o cac bo
X0 soi, bé mit duoc giai phong tao diéu kién cho qua trinh tiép xutc cac hoa chat khac. Cau tric

gd Mo thu duoc sau bién tinh tdy tring mém déo c6 kha ning uén cong, thich hop lam vat lieu

composite tong hop goc go.

Tirkhéa: Bién tinh hda hoc, tay trang, g6 Mo, tic nhan sunfat, tic nhin hydrogen peroxide.

1. DAT VAN DE

GO Mo la cay la rong thuong xanh duoc quy
hoach cho tréng rimg gd 16m & Viét Nam voi muc
tieu pha xanh dat trong va phuc héi rimg nghéo
kiét. G6 Mo co tén khoa hoc /3 Manglietia glauca
Anet, c6 mau trang tu nhién, thé thang, min, tinh
chét gb trung binh, dé gia cong, cham trd va bat
mau son. Gé M& duoc tmg dung lam vat liéu noi
ngoai that, lam nguyén liéu cho san xuat van lang,
san xuat cac d6 moc dan dung [1]. Tuy nhién, voi
tinh chat co ly trung binh, gé Mo it duoc (ng dung
lam két cau chiu va cham, rung dong hay cac thiét
ké chiu luc, chiu mai mon... Chinh vi vay, can c6
nghién ctru bién tinh héa hoc chuyén sau nham cai
tién va nang cao tinh chat cia gd Mo, mé rong ung
dung sang cac vat liéu tong hop bén hon, nhe hon,
c6 kha ning quan ly anh sang hay vat liéu luu trix
nang luong, mang lai gia tri kinh té cao hon cho gé
rirng trong néi chung [1, 2].
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Trong g6 tu nhién, lignin nhu mot chat két
dinh quan trong, c6 lién két truc tiép voi
hemicellulose va lién két vat ly voi xo soi cellulose.
Lignin cé nhiéu nhém chitc khac nhau va cau tric
mang vo dinh hinh cfia n6 dé dang dan xen, len 16i
vao cac bo xo s¢i, gay kho khan cho viéc tach loai.
Viéc loai bo lignin tir g6 co6 thé lam thay d6i ciu
tric va thanh phan ctia gb, gitip diéu chinh tinh
chit co hoc, quang hoc, thau sang, nhiét hoc, dong
thoi lam cho ciu tric gé mém déo hon, cé kha
ning chiu nén nhu cao su... tao ra thé hé vat liéu
mai bén vimg hon [2, 3].

Cong nghé bién tinh héa hoc gb sit dung tac
nhan hydrogen peroxide la mét trong nhitng cong
nghé hiéu qua cho bién tinh tdy trang go.
Hydrogen peroxide co thé két hop voi axit axetic
nhim nang cao hiéu qua tdy trang va khong dé lai
du luong héa chat ton dong lai (sau qua trinh phan
tng voi g6, hydrogen peroxide bi phan hiy thanh
oxi va nudc). Axit axetic cé nhiét dé séi & 118°C céd
thé dé dang chung boc thu hdi sau khi bién tinh
g0, gitip tao thanh vong tuan hoan héa chit nau va
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g6p phan tao ra loi thé kinh té so véi cac tic nhan
hoéa hoc khac [2, 3, 4].

Trong cac nghién ctru duge cong bé trude day
chua c6 nghién ctru nao vé qua trinh tdy trang goé
Mo dang nguyén tim. Chinh vi vay, nghién ctu
bién tinh tdy tring g6 Mo sé cung cdp quy luat
tuong tac cua vat liéu g6 voi tac nhan sunfat va cac
tac nhan tdy tring nhu hydro pexorit, 1am co s&
khoa hoc cho nghién cttu bién tinh cac loai gb 16n
khac cho san xudt cac vat liéu tién tién, gép phan
nang cao gia tri gd rimg trong Viét Nam va mé
rong linh vuc img dung ctia gb noi chung.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu, hoa chat

GO Mo trudng thanh & do tudi khai thac (6
nam) duoc xé van mong theo chiéu xuyén tim,
kich thuée 120 x 60 x 2 mm, lam sach mau va dé
diéu hoa do 4m.

Hoéa chat: xuat xit Trung Quéc, Viet Nam. Tac
nhan sunfat: dung dich NaOH 100 g/1 va dung
dich Na,S 120 g/I tron theo ty 1é 3: 1 vé thé tich.
Dung dich H,0, 30%, axit axetic tinh khiét 99%,
dung dich cén tuyét doi 99,5%. Coc thiy tinh chiu
nhiét 2,0 lit, bép dién phing va cac dung cu thay
tinh khac trong phong thi nghiém.

2.2. Phuong phép xac dinh thanh phan héa
hoc ctia gb

Thanh phin héa hoc cta gé dugc phan tich
theo cac tiéu chuin hoéa déi voi nguyén liéu thuc
vat: ham luong chat kho: Tappi T207 cm - 99; do
tro: Tappi T211 om - 93; ham luong cellulose:
phuong phap Kurshner-Hoff; ham luong pentozan:
Tappi T 223 c¢cm - 84; cac chit trich ly bang nuodc
nong va nudc lanh: Tappi T207 cm - 99; cac chat
trich ly bang con tuyét doi: Tappi T204 cm - 97; cac
chat tan trong NaOH 1%: Tappi 212 om - 98.

2.3. Phuong phap bién tinh tdy tring gb Mo

Phuong phap gém 02 cong doan chinh: tach
loai lignin trong g6 Mo bang tac nhin sunfat

(NaOH+Na,S) va tdy trang lignin con lai bang hon
hop axit (CH,COOH +H,0,).

Cong doan 1: xtt ly sunfat. Dat 8 mau gé kich
thuede 120 x 60 x 2 mm vao coc thiy tinh chiu nhiét
dung tich 2 L trén bép dién phang, d5 1,5 L dung
dich sunfat vao cho ngap mau, diéu chinh nhiét
sao cho dung dich s6i nhe. Thoi gian tir luc s6i la
1, 2 va 3 gio, sau do loc bé dung dich cho qua trinh
thu héi dich den. Mau gé duoc ngam, rira sach
nhiéu lan dén pH 7 va chuyén dén cac cong doan
xtt Iy tiép theo. Chudn bi rieng 02 mau cho xac
dinh hiéu suat gb va ham luong lignin.

el

Hinh 1. Bién tinh tdy tring gb Mo (a, b: x(t Iy bing
tac nhan sunfat, c: mAu sau xtt Iy bing hén hop
axit (CH,COOH+H,0,))

Cong doan 2: tiy trang gb bang hén hop axit
(CH,COOH+H,0.). Mau sau xt ly biang dung dich
sunfat dugc dat vao coc thiy tinh, dé dung dich
CH,COOH: H,0, theo ty 1¢ nhat dinh vao cho mau
ngip va gia nhiét tir nhiét dé6 phong cho dén khi

soi trong khoang 20 — 30 phuat, duy tri trang thai
soi trong vong 2 gio. Phia trén nip day céc thiy
tinh co tiép xtic voi nude lanh dé ngung tu hoi. Sau
do6 vét mau ra gia do va rira sach nhiéu lan bang
nuoc sach cho dén khi mau trung hoa (Hinh 1).

8. KET QUA NGHIEN CUU VA THAD LUAN

3.1. Nghién ciru thanh phan héa hoc co ban
cua gdb Mo

Céac thanh phan hoéa hoc ciu tric vach té bao
caa g6 Mo nhu cellulose, pentozan, lignin tuong
dwong voi cac loai gd thong dung nhu go Bo dé,
Dau Mit, Séi Phang (Bang 1) [ 4, 5]. Theo do, ham
luong phan carbohydrate dat khoang 70%, lignin
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g6 Mo dat 31%, két qua nay cho thay sinh khoi gb
Mo c6 tiém nang tng dung trong san xuat giay,
lén men thu etanol sinh hoc hodc cho ché bién hoa
hoc gé [6]. Ham luong céac chat tan trong NaOH
1% cta gb Mo dat 23% twong duong voi gb Soi

Phang, thap hon nhiéu so voi gb Bo dé [2, 4, 5].
Nhom céac chat tan trong nuéc néng, nudce lanh
ctia gdb Mo tuong duong voi gb Bd dé va cao hon
khoang 3 - 4 lan so gé Dau Mit, gb Doi Phang
(Bang 1).

Bang 1. Thanh phan héa hoc co bén ciia gd M&

TT Cac thanh phan hoa hoc co ban, % G6 Mo Go [}?1? ol s G,é Soi
Mit [5] | Phéng [5]
il Ham lugng cellulose 44 07 45,62 43,91 43,64
2 | Ham lugng lignin 30,57 29,31 32,70 27,02
3 Ham luong pentozan 20,69 19,84 18,26 23,51
4 | Ham luong cac chat tan trong cén tuyét doi 3,02 1,82 4,28 5,27
5 Ham luong cac chat tan trong NaOH 1% 23,25 33,68 19,90 20,03
6 Ham luong cac chit tan trong nudc nong 17,43 19,76 4,55 6,65
7 Ham luong cac chit tan trong nudc lanh 8,33 9,55 3,30 5,78
8 | Ham luong tro 1,07 0,59 0,62 0,51

3.2. Nghién ciru phuong phap tdy tring gd Mo

3.21. Nghién cuu tich loai lignin bang tic
nhan sunfat (cong doan 1)
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Hinh 2. Anh huéng ciia thoi gian xit Iy dén hiéu
suat, lvong lignin bi tch loai cia gd Mo
Hinh 2 cho thiy, thoi gian xit ly ting tir 1 dén 3
gio, hiéu suit gd giam tir khoang 95 xudng 88%,
luong lignin bi tach loai tang tir 16 lén gan 24%
(Hinh 2). Mau g6 tré nén sim mau hon, dong thoi
cau trac tdm g6 xa 1y tré 1én mém déo, dé udn
cong. Chon thoi gian phan tmg la 3 gio cho qua
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trinh tach loai lignin bing tac nhan sunfat, khi d6
hiéu suit g6 Mo thu duoc khoang 88%, cé khoang
25% lignin bi tach loai (Hinh 2).

322 Nghién ciu tiy trang lignin bang tdc
nhan axit (CH,COOH+H,0.,) (céng doan 2)
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Hinh 3. Anh huémg cta ty 1é H,0,: CH;COOH dén
hiéu suit gb va hrong lignin bi tach loai
Lignin 1a thanh phan gan két, giir cau tric cho
tam gd, do vay tach loai toan b lignin sé dan dén
sup dé cdu tric ctia tim g6 phang. Do d6, cong
doan ti€p theo duoc thiét ké dé bién tinh cac nhom
mang mau cda lignin, 1am cho tdm gé tré nén
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trang, mém nhung déng thoi van git dugc ciu tric
da huong ciia gb. Cong doan 2 1a qua trinh bién
tinh tdy trang g6, st dung hon hop hydro peroxit
trong axit axetic dugc tién hanh sau khi tach loai
25% lignin bang tac nhan sunfat.

Nghién ctu anh huéng caa ty 1é H,0,
:CH,COOH trong thoi gian tdy trang 2 gio dén
hiéu suit va cdu tric cta gb Mo. Thay déi ty 1é
H,0,: CH,COOH vé thé tich tir (1 - 3): 1 cho thay
hiéu suit gb giam tir khoang 88% xudng 81% chimg
tdo cac thanh phian héa hoc cta gb bi tach loai
khong dang ké, chi c6 mau sic cla g chuyén tir
nau sam sang mau trang duc. Voi ty lé
H,0,:CH,COOH 1a 2: 1, mau duogc tdy trang hoan
toan, dong thoi luong xc tac H,0, thdp hon so véi
cac mau khac nén chon ty 1& H,0,: CH,COOH cho
qué trinh tdy tring mau gb 1a 2: 1, xt ly 2 gio tinh
te e s6i (Hinh 3). Qua trinh bién tinh lignin dién
ra hiéu qua, c6 khoang 45% lignin bi tach loai va

bién tinh cac nhom mang mau (Hinh 3). Mau gé
thu duoc van giit nguyén dugc cau tric tim phang
ban diu, c6 mau trang duc, cdu tric miu mém
déo, cé thé uon cong.

3.3. Su bién ddi ctia cac thanh phan héa hoc co
ban ctia gb Mo

Xac dinh thanh phan hoéa hoc co ban cia g
M@ trude va sau qua trinh xtt ly tdy trang duogc thé
hién trong bang 2. Theo do, thanh phéan chinh 1a
cellulose gan nhu khong bi anh huéng (ham heong
giam khoang 2%), luong lignin gidm gan mot nira
sau ca hai cong doan, cac chat vo co (thé hién qua
do tro) giam khoang trén 90%, cac chat trich ly gan
nhu bi hoa tan hoan toan trong dich niu. Két qua
nay cho thay qua trinh xtt Iy tiy trang dién ra hiéu
qua, lignin bi tach loai va bién tinh ma khong anh
huéng dén cac thanh phan nhu cellulose, pentozan
va gitt dugc cau tric gé ban dau.

Bang 2. Thanh phin héa hoc co ban ctia gb Mo ban ddu va sau tdy tring

STT Céc thanh phfirul hoéahoc coban | GO I:/[f” ban | Sauxuly sunfat | Sau tdy tring
cua gb Ma, % dau, % (NaOH+Na,S) | (CH,COOH+H,0,)

] Ham lugng cellulose 44,07 43,25 41,17

2 Ham luong lignin 30,57 23,09 15,88

3 Ham luong céc chat trich ly 3,02 0,42 0,21

4 Ham lwong tro 1,07 0,12 0,05
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5.0kV SEI I WD 0.0mm

Quan sat hinh anh SEM ctia mau gbé M& & cac
do phong dai khac nhau, trude va sau xir ly thay co
nhiéu khac biét. Trén bé mat miu gé ban diu
(Hinh 4a) c6 gé két khoi dac, bé mat tho rap, co
nhiéu 16 nhé voi nhiéu tap chat bé mat. Sau qué
trinh bién tinh tdy trang, cac tap chat duoc tach
loai sach, bé mat gb, cac 16 thong ngang thong
thoang hon, nhin ro cac b6 xo soi (Hinh 4b). Va
cau tric cta gb van duoc bao toan véi hé thong 16
dan nhua, tao diéu kién cho qua trinh thim thau
hoa chat vao siu trong ciu tric da huéng cia nod
(Hinh 4b), gitp ich cho qua trinh tao hinh céac vat
liéu composite téng hop goc gb.

4. KET LUAN

Pa xac dinh duoc quy trinh tiy tring hoan
toan tAm g6 Mo gém 2 cong doan: tach loai lignin
béng tac nhan sunfat (NaOH (100 g/1) + Na,S (120
g/1)) trén 1an theo ty 1é vé thé tich 3: 1, & nhiét do
so6i 100°C, trong vong 3 gio va theo sau la cong
doan tdy tring goé bang hon hop H,0,: CH,COOH,
ty 1é vé thé tich 2: 1, & nhiét do so6i cia hén hop
(100°C) trong vong 2 gid tinh tir lic s6i. Sau xtt ly
va rira trung hoa, mau gb chuyén sang mau trang
duc c6 cau tric mém déo co6 thé udén cong, tao cac
hinh dang mong mudn.

ba x4c dinh duoc thanh phan héa hoc co ban
ctia g6 M@ trude va sau qua trinh bién tinh tdy
trang: ban dau ham luong cellulose chiém 44,07%;
lignin 30,57%; pentozan 20,69%; cac chat tan trong

Hinh 4. Hinh 4nh SEM gb M@ truéc (a) va sau (b) bién tinh tdy tring

X 1,000 5.0V SEX SN

NaOH 1% 28,25%; cac chat trich ly trong con tuyét
déi 3,02%; ham lugng tro 1,07%. Sau qua trinh tdy
trang hiéu sudt gé giam con 83,6%, ham luong
cellulose 41,17%; ham lugng lignin 15,88; ham
luong cac chat trich ly 0,21; ham luong tro 0,05.
Trong dé lignin dugc tach loai hiéu qua, cdc nhém
mang mau con lai cla lignin duoc bién tinh hiéu
qua bang hydro peroxit H,0.,.

ba xac dinh duoc cau tric cta gb Mo trudce va
sau qua trinh xt ly tdy tring bang anh SEM: hé
théng cac 16 thong dugc mo rong, tap chat duoc
tach loai, két cau bé xo soi 10 1o, tao bé mat tiép
xuc cho qua trinh ngam tdm cac tac nhan hoa hoc
khéc trong qua trinh ché tao cac vat liéu composite
téng hop goc gb.
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RESEARCH ON THE PROCESS OF EXTRACTING LIGNIN FROM Manglietia glauca
ANET WOOD FOR THE PRODUCTION OF COMPOSITE

Nguyen Thi Minh Phuong, Nguyen Thi Van Anh
Summary

This paper presents a chemical modification of Manglietia glauca anet wood in two stages with
sulfate agents (NaOH + Na,S) and with (CH,COOH+H,0,). Accordingly, the bleaching process
consists of two stages: removing lignin by sulphate agent with the volume ratio NaOH: Na,S: 3:1,
treatment temperatura of 100°C and treatment time of 3h. A lignin bleaching modification process
were established with volume ratio H,0,: CH;COOH: 2: 1, treatment temperatura of 100°C and
treatment time of 2h. The yield of wood obtained was 83.6%. The lignin removal efficiency was
38.2%. After the bleaching process, the wood sample became opaque white, the structure is

flexible and easy to shape.

Keywords: Chemically modified, bleached wood, Manglietia glauca anet wood, sulfate agent,

hydrogen peroxide agent.
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