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TOM TAT

Gd nhya thau quang la loai vat li¢u hép dan, thu hat duge nhiu sy chu y
clia gii khoa hoc trong nhiing ndm tré lai ddy do nhitng img dung day tiém
ning ciia ching trong xdy dung, ndi, ngoai that va 1am vt liéu trang tri.
So v6i g thong dung, gb nhya théu quang cé nhiéu dac tinh co hoc dugc
cai thién hon nhu do bén co ly, su co ngot, kha nang hut nude. Ngoai ra
composite g& nhya thdu quang con c¢6 kha niang phan hity sinh hoc nén than
thién véi moi truomg hon. Bai bao trinh bay qua trinh xu ly hda hoc don gian
g0 Bd dé theo hai cong doan bang tac nhan sunfat (NaOH + Na,S) va bing
(CH,COOH+H,0,). Mau gd da tay trang dugc xac dinh ham lugng lignin dé
xac dinh hiéu qua cua qua trinh tach loai lignin va phan tich hinh thai bang
anh SEM. Nghién ctru qué trinh xir Iy gb bang phuong phéap hoa hoc sé& thiic
déy nhiing hiéu biét sau sic hon vé ché bién gd, gitip qua trinh nay c6 thé
trién khai dugc & quy mo 16n hon quy mé phong thi nghiém.

Research on the process of bleaching Styrax tonkinensis (Pierre) wood
for the production of transparent wood

Transparent wood is an attractive material, attracting a lot of attention from
the scientific community in recent years due to its potential applications in
construction, interior and decorative materials. Compared with common
wood, transparent wood has many improved mechanical properties such
as mechanical strength, water uptake. Transparent wood is generally
presumed to be inherently more resistant to moisture uptake than solid
wood. In addition, wood-plastic composite is biodegradable, so it is more
environmentally friendly. This paper presents a simple chemical treatment
of Styrax tonkinensis wood in two stages with sulfate agents (NaOH + Na,S)
and with (CH,COOH+H,0,). Bleached wood samples were determined for
lignin content to determine the efficiency of the lignin removal process and
morphological analysis by SEM images. Studying the chemical treatment
of wood will advance insights into chemical treatment wood, making it
possible to deploy on a larger scale than the laboratory scale.
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1. DAT VAN PE

Trong khoang mot thap ky tré lai day, nghién ciu
bién tinh gd thanh vat liéu lai (hybrid) gd nhya
thdu quang, c6 tinh chat pha tron gitra gd - kinh
- nhua dugc dac biét quan tdm nghién ctru phat
trién. Tinh chét dic biét cua vat lidu g nhira thau
quang & chd vira khic phuc dugc cac khuyét diém
ctia gb nhu cong vénh, hut am, chiu luc kém, dé
bién dbi sinh hoc vira bd sung tinh chét thdu quang
cho g nhu vat lidu kinh, 1am cho anh sang khi
truyén qua dé dang khuéch tan theo moi hudng,
ddng thoi ngan chin bui ban, vi khuan va diéu tiét
nhiét do6 truyén qua né. Nhu vy, véi do cimg 16n
hon gd gip nhiéu lan (twong dwong vdi thép), 6
d6 thau quang truyén qua 1én dén 90%, (tuong
dwong véi kinh), ¢ kha nang khuéch tan anh sang
16n theo moi hudng (360°) va diéu tiét nhiét do,
vét liéu gd nhya théu quang dugc du bao s€ 1a
vit liéu xdy dung théng minh diy tiém ning trong
tuong lai (H.S. Yaddanapudi ef al., 2017). Trong
san xuat gb nhwa thdu quang, cong doan c6 vai trd
quyét dinh 13 tiy tring g6 dé 1am mét mau va mo
rong cac kénh dan nhra, 15 rdng trong gb tao diéu
kién cho céc loai nhya c6 chiét suit thich hop xam
nhép vao va két hop véi gd. Tuy nhién, cong doan
nay thuong dugc xur ly bdi cac tac nhan doc hai
gy 6 nhiém méi truong nhu cac hoa chat chira
clo nguyén tir, phan tr hodc xir y kéo dai gay tén
kém thoi gian, khong kinh té (Mi, R., Chen, C.,
Keplinger, T., 2020; M-W. Zhu, et al., 2016; Y-Y.
Li, et al., 2016; 5. S. Fink, 1992). Chinh vi vay,
nghién ctru nay trinh bay phuong phap xir ly bang
tac nhan sunfat - dugc biét dén rong rai nhu tac
nhan tach loai lignin hi¢u qua trong cong nghi¢p
san xuét bot gidy két hop vdi qua trinh tdy tring
than thién véi méi truong bang hdn hop axit axetic
va hydro peroxit. Axit axetic 1a tdc nhan hiéu qua
trong tach loai mot phan lignin va d& dang thu hoi
bang cach chung bdc, con hydro peroxit 1a tac
nhén tay trang hiéu qua cdc nhém mang mau cia
lignin. Do do, sy két hop cua tac nhan sunfat va
hdn hop axit axetic cting vé6i hydro peroxit s& tao

thanh quy trinh tay tréing than thién va gép phan
tiém c4n dén quy mo cong nghiép trong xu Iy tay
tring g0, mang lai hiéu qua nhat dinh trong ché
bién gd thanh cac san pham c6 gi tri kinh té cao.

II. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Nguyén li¢u gb Bd dé va héa chit

G6 Bd dé duge xé van mong theo chidu xuyén
tam, day 2 mm, cat mau kich thudc 120 x 120 x
2 mm, lam sach mau va dé diéu hoa d6 4m cho
qué trinh xir Iy bang hoa cht.

Hoa chat: xut xt Trung Quéc, Viét Nam. Tac
nhan sunfat: tron 1an dung dich NaOH 100 g/I
va dung dich Na,S 120 g/l theo ty 18 3:1 vé thé
tich. Dung dich H,0, 30%, axit axetic tinh khiét
99%, dung dich cdn tuyét ddi 99,5%. Nbi thuy
tinh 2.5 lit, bép dién phang va cac dung cu thuy
tinh khéc trong phong thi nghi¢m.

2.2. Phuong phap tach loai lignin bang tic
nhan sunfat

Dit 5 mau gb kich thude 120 x 120 x 2 mm
vao ndi ndu thuy tinh dung tich 2,5 1 trén bép
dién phang, d6 1,5 1 dung dich sunfat vao cho
ngdp miu, diéu chinh nhiét sao cho dung dich
s01 nhe. Tinh thoi gian tir luc s6i 3h, sau do loc
b6 dung dich cho qué trinh thu hoi. Mau gb
dugc ngam, rira sach nhiéu 1an va phoi kho gi6
& nhiét d6 phong cho cac qua trinh xir Iy tiép
theo. Chuan bi riéng 2 mau cho xac dinh hiéu
sudt va ham luong lignin.

2.3. Phuong phap ty tring gd bing tic nhin
(CH,COOH+H,0,)

Mau da xu ly bang dung dich sunfat dugc dat
vao ndi thity tinh, d6 dung dich CH,COOH:H,0,
theo ty 1¢ nhét dinh vao cho miu ngdp va gia
nhiét tir tir cho dén khi s6i, duy tri trang thai
s6i trong vong 2h. Phia trén nap ndi co tiép xtic
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v6i nude lanh dé ngung tu hoi. Sau d6 vét mau
ra gi4 d& va rira sach nhiéu 1an bang nudc sach
cho dén khi miu trung hoa. Thdm nhe bang
khan sach cho mau hét nuée va chuyén mau vao
dung dich con tuyét ddi chuén bi cho ché tao g5
nhwa thau quang. Hon hop dung dich axit axetic
va hydro peroxide sau xur Iy dugc thu gom riéng
cho qué trinh chung béc thu hdi axit axetic.

2.4. Phuong phép xac dinh thanh phan hoa
hoc ciia gb

Thanh phan héa hoc cia gd duge phén tich theo
cic tiéu chuan hoa ddi voi nguyén liéu thuc
vat: ham luong chat kho: Tappi T207 ¢cm-99;
d6 tro: Tappi T211 om-93; ham luong cellulose:
phuong phdp Kurshner-Hoff; Ham luong
pentozan: Tappi T 223 cm-84; cac chat trich ly
bang nudc néng va nudce lanh: Tappi T207 cm-
99; céc chét trich ly bang con tuyét ddi: Tappi

T204 c¢m-97; cic chit tan trong NaOH 1%:
Tappi 212 om-98.

III. KET QUA NGHIEN CUU VA
THAO LUAN

3.1. Thanh phén hoéa hoc ciia gb Bd dé

Phan tich thanh phan héa hoc ctia gd B dé cho
thdy, thanh phan chinh cta g nhu cellulose,
lignin, pentosan twong duong véi cac loai gb
thong dung nhu gb Dau mit, S6i phang. Tuy
nhién lignin g& Bo d& thip hon gb Dau mit. Cac
chat tan trong kiém NaOH 1% gap gan 1,5 lan
so v6i gd Dau mit, S6i Phang chimg t6 gd Bo
dé d& phan huy sinh hoc hon khi dé ngoai tu
nhién. Tuong mg 1a cic chat tan trong nudc
néng ciing cao gan gap 4 lan va ham luong céc
chat tan trong nudc lanh cao gép 3 14n so véi g0
Déu mit, 2 1an so véi gd Ddi phang (bang 1).

Bang 1. Thanh phan hoa hoc co ban cua gb Bo dé

1T Cac thanh phan héa hoc co ban, % G6 B6 dé G0 Dau Go Soi Phang
Mit [6] [6]
1 Ham Iwgng cellulose 45,62 43,91 43,64
2 Ham lwong lignin 29,31 32,70 27,02
3 | Ham lwong pentozan 19,84 18,26 23,51
4 | Ham lwong cac chat tan trong cbn tuyét doi 1,82 4,28 5,27
5 | Ham lwgng cac chét tan trong NaOH 1% 33,68 19,90 20,03
6 | Ham lwong cac chét tan trong nwéc nong 19,76 4,55 6,65
7 | Ham lwgng cac chét tan trong nwéc lanh 9,55 3,30 5,78
8 Ham lwgng tro 0,59 0,62 0,51

Nhur vay, cdu trac g5 B6 dé ¢6 nhiéu 15 mach Iém,
¢6 ham lugng céc chét tan trong nudc, trong kidm
NaOH 1% kha cao nén dé phan hiy sinh hoc
trong ty nhién va thuan loi cho cac qua trinh xwr
ly héa hoc dé nang cao pham chat va gia tri kinh
té cua go.

32. Xir Iy gb biang tic nhin sunfat
(NaOH+Na,S)

Hinh 1 cho thdy, thoi gian xtt ly cang kéo dai thi
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hiéu suat gé cang giam, cang ¢ nhiéu lignin,
hemicellulose, cac chat trich ly tan vao dich
nau. Tuy mau gb khong mat qua nhiéu khoi
lwong ma giam tr tr, nhung cang xu ly lau thi
cellulose cang bi trrong nd trong kiém, dan dén
v& cAu tric, miu bi tan thanh xo soi. Vi vay,
trong nghién clru nay chon dung lai & thoi gian
xtr ly 3h, khi d6 ¢6 12,7% céc chét trong gd tan
vao dich niu, hiéu suét gd thu dugc 1a 87,3%
(hinh 1).
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Hinh 1. Anh huéng clia thoi gian xir Iy (NaOH+Na,S) dén hi¢u suat gd Bo dé

3.3. Tay tring g6 biang hén hop dung dich
(CH,COOH+H,0,)

Sau khi tach loai mot phan lignin bang tac nhan
sunfat, mau duoc tay tring bang hydro peroxide
trong axit axetic. Nghién ctru anh hudng cua ty
1¢ CH,COOH:H,0, trong thoi gian tay trang 2h
tinh tir lic hon hop soi.

3.3.1. Anh huéng ciia ty Ié CH,COOH:H,0,
Do tac nhan axit axetic c6 tac dung tach loai va
rua troi lignin da tach loai dugc ra khoi xo sgi

bé mat g5 nén n6 dugc st dung lugng 16n da dé
bao quanh tdm gd va len 16i vao bén trong xo
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soi gitp trung hoa kiém thira va rira troi lignin.
Nguoc lai, dung dich H,0, chi ¢ tic dung tay
trang (bién tinh) mot sé nhém mang mau cia
lignin gitp gb tré nén noé duoc sir dung véi ty
1¢ it hon. Thay ddi ty 1é CH,COOH:H,0, tir 1
dén 2,5 cho thdy khdi lwong miu gb giam tir
87% xudng gan 80% chimg té cac thanh phan
hoéa hoc cua g5 bi tach loai khong dang ké, chi
c6 méu sic cua mau chuyén tir ndu vang sang
mau vang nhe va sau khi rira mau tring hoan
toan. Véi ty 16 CH,COOH:H,0, 1a 1:1, mau van
con ¢6 161 vang nhe sau rira nén chon ty 18 tiy
trang mau gb 1a 1,5:1, & nhiét do s6i cia hdn
hop trong vong 2h tinh tir ltic s61 (hinh 2).

Ty = L11x2- 8,147 + 94,119
$.84.25

2 25 3
Ty 1é CH,COOH : H,0,

Hinh 2. Anh hudng cta ty 16 (CH,COOH:H,0,) dén hiéu suat gb B6 dé
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3.3.2. Su bién ddi ciia cic thanh phan héa
hoc co ban ciia gb Bo dé

Xéc dinh thanh phan héa hoc co ban cia gb B6
dé trude va sau qua trinh xir Iy bang tac nhan
sunfat (NaOH+Na,S) ¢ nhiét d6 100°C trong 3h
va tay trang CH,COOH:H,0, ty 1¢ 1,5:1 trong
vong 2h ¢ nhiét dd s6i dugc cho trong bang 2.
Theo d6, thanh phan chinh 1a cellulose gan nhu
khong bi anh hudng (ham luong giam khoang
2%), lignin bi tach loai hi€u qua, ham lugng

giam gan 10% sau ca hai cong doan. Tuy nhién,
luong lignin con lai van du gitr cdu trac phang
ctia tim g, con lai mot phe‘in lignin nhét dinh bi
bién ddi cac nhém mang mau nén mau chuyén
sang mau tring.

Trong dung dich sunfat, cac thanh phan phi
cellulose nhur lignin, céc chét vé co (thé hién qua
d6 tro), céc chét trich ly bi hoa tan dang ké, nén c6
sur giam 10 1ét cac thanh phan nay sau qua trinh xtr
Iy sunfat va tay tring mau (bang 2).

Bang 2. Sy thay d6i thanh phan héa hoc co ban cua gd B dé sau tay triang

sTT | Hiéu suét, cac thénthhxén tléa hoc co ban Sau xw ly sunfat Sau tay tring
cua go Bo de (NaOH+Na,S) (CH,COOH+H,0,)
1 Hiéu suét gé, % 87,31 80,64
2 Ham lwgng cellulose, % 43,11 42,05
3 Ham lwong lignin, % 21,45 19,77
4 Ham lwong cac chét trich ly, % 0,24 0,17
5 Ham lwong tro, % 0,05 0,01

3.4. Ciu tric ciia miu g trwéc va sau qua trinh xir 1y tiy tring

100pm AIST 10/18/2021
WD 8.0mm 18:03:13

100pm AIST
WD 8.0mm 17:13:55

10/19/2021

Hinh 3a. Anh SEM miu g B6 d& ban déu
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100pm AIST
WD 8.0mm 17:10:33

J
10/19/2021
WD 7.4mm 17:08:07

1lpm  AIST

X 20,000 5.0kV SEI SEM

Hinh 3b. Anh SEM mau gb Bo dé sau tay trang

Quan sat hinh anh SEM ctia mau gb trudc va
sau xir 1y thay c6 nhiéu khac biét. Trén bé mat
mau gb ban dau (hinh 3a) c¢6 hinh anh két khéi,
16 nho. Sau xir ly bé mat gd théng thoang hon,
cac x0 sgi va 16 thong ngang mo rong. Giira cac
bo x0 s¢i 1§ 18 duong khe, vach (hinh 3b).

IV. KET LUAN

- Da xac dinh dwoc thanh phc”in hoa hoc co
ban cia g6 Bé dé: Ham luong cellulose chiém
45,62%, lignin: 29,31%; pentozan: 19,84%;
cac chat tan trong NaOH 1%: 33,68%; cac chét
trich ly trong con tuyét ddi: 1,82%; ham luong
tro: 0,59%.

- Pd dwa ra 2 cong dogn xir Iy tdy tring gé
B6 dé bang tac nhan sunfat (NaOH (100 g/l)
+Na,S (120 g/1)) tron 1an theo ty 1¢ vé thé tich
3:1, & nhiét d6 s6i 100°C, trong vong 3h va
theo sau 1a cong doan tay tring gb bing hdn
hgp CH,COOH:H,0, ty 1& vé thé tich 1,5:1, ¢

nhiét d6 soi ctia hon hop (98°C) trong vong 2h
tinh tlr luc s6i. Sau xtr ly va rira trung hoa, mau
g6 chuyén sang mau tring va van giit dugc cdu
tric tAm phang.

- Ba xac dinh dwoc thanh phcin hoa hoc cua
g6 Bo dé sau xir Iy tdy trang: Hidu suat gb con
80,64%, ham lugng celulose: 43,02%; ham lugng
lignin: 19,77%; ham lugng cac chét trich ly:
0,17%; ham lugng tro: 0,01%. Trong dd lignin
duogc tach loai hiéu qua, cac nhom mang mau
duoc bién tinh bing hydro peroxit H,0,.

- Pa xdc dinh duwoc cdu tric ciia g5 B6 dé trude
va sau qud trinh xir Iy tdy tring bang anh SEM:
Bé mat khong con két chu chat, cac bo xoi 10
13, dién tich bé mit dugc mo rong hon gS Bo dé
ban dau. C4u triic mé rong va thong thoang hon
s& tao diéu kién thuan lgi cho qua trinh tham
thiu cac dung dich nhwa thau quang cho ché tao

g0 nhya théu quang.
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