Cong nghiép rung

NGHIEN CUU ANH HUONG CUA MOQT SO YEU TO CONG NGHE
TRONG CONG POAN XU LY OXY - KIEM TOI CHAT LUQONG
BOT GO KEO LAI (Acacia hybrid)

Pham Tuwong LAm, Cao Qudc An, Nguyén Tét Thing

Truwong Pai hoc Lam nghiép

https://doi.org/10.55250/jo.vnuf.2022.7.112-123

TOM TAT

Bai bao nay da tién hanh nghién ciru sy anh hudng va téi wu hoa cac thong sd cong nghé: ndng do kiém, nhiét do
va thoi gian xir 1y, trong giai doan tach loai Lignin bang Oxy-kiém cho bot g Keo lai sir dung lam nguyén li¢u
trich sudt vat liéu Nanocellulose. Nghién ctru sir dung phuong phap quy hoach thuc nghiém da yéu t6 bﬁng phin
mém Design-Expert 12.0 v6i thiét ké mat muc tiéu két hop mé hinh lip tAm véi 20 thi nghiém duoc xay dung
cho 3 yéu tb nhiét do, thoi gian xir 1y, ndng d6 kiém. Nghién ciru danh gia tinh chit bot gd Keo lai thong qua: hé
s6 Kappa, ham lugng Lignin, hi¢u suét tach loai Lignin. Két qua cho théy, né)ng do NaOH, nhiét d6 va thoi gian
xir Iy anh huong rd nét dén chét luong cua bot g trong qua trinh xtr Iy Oxy-kiém. O diéu kién t6i wu vé& ndng do
NaOH (4,17%), nhiét d6 xir Iy (111,5°C), thoi gian xir 1y (100,9 phit) cho thay tri s6 Kappa thap nhat 14 11, ham
lwong Lignin thap nhét 1a 1,08%, hiéu sut tach loai Lignin dat mirc cao nhét 13 68,08%.

Tir khéa: G§ Keo lai, Oxy-kiém, tach loai Lignin, tri s6 Kappa.

1. PAT VAN PE
Nanocellulose 1a mot dang vat li¢u c6 nguon
goc tur ty nhién nd c6 thé dugc trich xuat tir vach

té bao thuc vat (Phanthong Patchiya et al., 2018).

Vé6i kich thudéc duong kinh nanomet,
Nanocellulose bao gdm cac dic tinh wu viét nhu
dd bén cao, do cung tuyé€t voi va di¢én tich bé
mat 16n (Dufresne Alain, 2012, 2013). Ngoai ra,
véi chu trac kha dic biét ctia no, Nanocellulose
chtra it nhiéu nhom Hydroxyl c6 thé lién két dé
chic nang hoa bé mat v&i nhiéu dang bé mit
khidc nhau (An Nang Vu et al, 2020).
Nanocellulose c6 thé duoc sir dung trong nhiéu
linh vuce chang han nhu san xuét my pham, son
phu g0, keo dan gd, bao bi thyc pham, vién nang
thuoc dét may, myc in bdo mat... va rat nhiéu
cac nganh cong nghiép phu tro khac (Nguyén
Ngoc Tuén va cong su, 2020; Nguyén Tudng
Vy va cong su, 2021; Nguyén Vii Viét Linh va

cong su; Nguyén Xuan Thanh va cong su, 2019).

Nanocellulose duoc trich xuit bang nhiéu
phuong phap khic nhau nhu nghién co hoc,
thity phan bang axit dam dic, Oxy hoa TEMPO
hay Cacboxy hoa... (Rojas Orlando J, 2016;
Poletto Matheus et al., 2015).

Trong cong nghé san xudt bot gidy truyén
théng, dé tach loai Lignin ctia bot gb thong
thuong st dung phuwong phap nau kéo dai, nhim
dat duge muc dich tach loai ti da luong Lignin
trong bot (Pham Thi Nhung, 2019). Tuy nhién,
thoi gian ndu dai dan dén Cellulose s& bj phan

hﬁy mot phan, su phan huy nay sé lam gidm hiéu
sudt nau bot va giam do bén co 1y ciia bot, mat
khac luong dung hoa chét trong cong doan nau
theo do cling tang 1én (Nguyén Van Pat, 2011).
DPé dap ung nhu ciu ngdy cang cao vé chat
lwong va hiéu suét bot ciing nhu yéu cau vé bao
vé méi trudng (giam thiéu luong AOX, COD,
BOD trong nuéc thai), dic biét 1a bot gb dung
lam nguyén liéu trich xuit Nanocellulose thi
cang can phai duoc quan tim hon ca. Mot trong
cac huéng nghién ciru dé dat duoc diéu do 1a
tach loai Lignin bang Oxy trong méi trudng
kiém (qua trinh Oxy-kiém), day 1a budc cong
nghé rit quan trong va khong thé thiéu trong quy
trinh san xuat vat liéu Nanocellulose (Hinh 1),
n6 quyét dinh dén chat lugng bot gd dung lam
nguyén liéu trong cac cong doan tdy tring va
lam giau a-cellulose tiép theo phuc vu muc dich
trich xuét Nanocellulose tir gd Keo lai. Thyc
chat day 1a qua trinh ndu kéo dai it gdy anh
hudng dén chat lugng bot ciing nhu moi trudng
do diéu kién 6n hoa hon va do chon loc cao hon.
Chinh vi vdy, qué trinh tach loai Lignin bang
phuong phap Oxy-kiém dugc nghién ctru tmg
dung v6i muc dich tang hi€u qué tach loai
Lignin ma van dam bao hiéu suét va chit luong
bot. Nho qua trinh tach loai Lignin bang Oxy-
k1em ma c6 thé nau bot & tri sd Kappa cao hon,
tiét kiém chi phi trong qua trinh nau va giam
thiéu luong dung héa chit gdy 6 nhiém méi
truong. Ngoai ra nhd qua trinh khir Lignin bang
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Oxy-kiém 6 thé cho phép thu dugce bot co tri sb
Kappa thap hon bt ban dau ma van dam bao

chi tiéu chét luong bot (Tong Guolin et al., 2000;

Chu Qiulu et al., 2017).

C6 nhiéu phuong phap nham tach loai Lignin
c6 trong thyc vat nhu phuong phép sir dung Clo
nguyén td, phuong phap sir dung Axit formic,
phuong phap kiém hoa, phuong phap Oxy-
kiém... trong d6 c6 nhiéu nghién ctru da quan
tam dén van dé tach loai Lignin sir dung vao cc
muc dich khac nhau. Nguyén Thi Minh Nguyét,
Nguyén Cao Cuong (2020) d3 tién hanh nghién
ctru tach loai Lignin tir phé phu phim nong
nghiép (rom ra) bang phuong phap xir 1y véi
Axit Formic, voi muc dung Axit formic 1a 12,5
ml/g so voi nguyén liéu kho tuyét dbi, rom ra
duoc xu ly & nhiét dg soi cua dung dich khoang
thoi gian 75-90 phut thi mirc d6 tach loai Lignin
dat khoang 38%, hi¢u sudt bot giao dong
khoang khoang 48-50% (Nguyén Thi Minh
Nguyét va cong su, 2020). Vién Cong nghi¢p
Gidy va Xenluyld ndm 2010 d tién hanh nghién
ctru tach loai Lignin bang Oxy-kiém hai giai
doan d6i voi bot Sunfat tir nguyén liéu bach dan
va keo tai twong & Viét Nam, két qua da xdy

dung dugc Quy trinh cong nghé tach loai Lignin
bang Oxy-kiém hai giai doan ddi v6i bach dan
c6 tri s6 Kappa 28,5 va bot gb keo tai tugng cd
tri s6 Kappa 27,3. Qué trinh tach loai dugc tir 50
- 60% luong Lignin con trong bot sau khi nau,
hiéu suat ndu bot ting tir 4-5%, giam tiéu hao
30-40% muc dung Pioxyt clo, gidm trén 25%
tai trong AOX trong nudc thai (Pao Thi T Lién,
2011). Cao Van Son - Vién Cong nghiép Gidy
va Xenluyl6 da tlen hanh nghién ctru cong nghe
tay trang bot gidy sunphat tir nguyén liéu gb
cing theo phuong phap ECF rat gon, két qua
nghién ctru chi rd chat lugng bot giay khi tng
dung cac quy trinh tdy méi c6 chat luwong twong
duong va cao hon so véi quy trinh tiy ECF thong
thuong. Mtrc dung Clo hoat tinh giam 17% -18%,
luong AOX giam 23% - 29% so véi quy trinh
ECF thong thuong (Cao Van Son, 2008).
Nguyén T4t Thing va cong su (2022) di tién
hanh nghien ctru tao a-cellulose ham luong cao
tur go Keo lai (Acacia hybrid), ket qué cho cho
thay sau cac cong doan xu ly gd Keo lai, hiéu
suat bot thu dugc 90%, hé sb Kappa 0,4, ham
luong a-cellulose dat 95,5% (Nguyén T4t Thing
va cong su, 2022)
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Hinh 1. Quy trinh cng nghé san xuit vat li¢u Nanocellulose tir gb Keo lai

O nghién ctru nay, voi muc dich tao ra dugc
Nanocellulose chat luong cao (duong kinh soi <
100 nm, L/D > 50, d¢ tinh khiét > 90%) dam
bao chat lugng nguyén liéu dung ché tao son
PU- Nanocellulose, do 6 yéu cau vé chat lwong
va hleu qua tach loal Lignin trong nguyén li¢u
bot gb dau vao 1a rat quan trong va can duoc
quan tam nghién cuou. Hi¢n nay ¢ Viét Nam
chua c6 cong trinh chinh thirc nao nghién ctru
vé anh huong cua cac yéu td cong nghé trong
cong doan tach loai Lignin bang Oxy-kiém t&i
chat lwong cua bot gd Keo lai dung 1am nguyén
liéu cho san xuat Nanocellulose. Do d6, bai viét
nay chu yeu tap trung nghlen ctru anh huong cua
cac yéu to cong nghé (ndng do kiém, nhiét do,
thoi gian) trong cong doan tach loai Lignin cua

bot gd Keo lai bang phuong phap Oxy-klem
Muc dich x4c dinh duoc diéu kién xir Iy t01 uu
nham tach loai hiéu qua Lignin trong bot gd Keo
lal tir 6 nang cao chét luong bot go va han ché
t01 da luong dung hoa chat trong cac cong doan
tay tring tiép theo.
2. PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ciru

Gd Keo lai: Do tudi tir 4-5 tudi dwoc khai
thac tai dia phan xa Lac Thinh, huy¢n Yén Thuy,
thanh phé Hoa Binh. G Keo lai duoc ldy 3 cay
dai dién, mdi cay ldy 3 doan (gdc, giira va ngon),
tong trong luong gd dau vao 10-15 kg. GO tron
Keo lai duoc cét khuc, boc vo sau d6 dugc bam
thanh ddm manh, dim gd duoc sang tuyén chon
va st dung dé ndu bot. Dam manh hop cach
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duoc tlen hanh tién xir ly va nu bot theo quy
trinh nau Sunfat, bot gd sau khi ndu duoc tién
hanh tdy rira va duoc st dung 1am nguyén liéu
cho cong doan tach loai Lignin bing phuong

Gé Keo lai Gé cat khiic

phap Oxy-kiém. Tién trinh chuan bi miu gd va
bot gb str dung cho cong doan tach loai Lignin
bang phuong phap Oxy-kiém dugc thé hién nhu
6 Hinh 2.

de g0 Bot g6 sau ndu

Hinh 2. Nguyén li¢u tao bt gb Keo lai

2.2. Thiét bi, dung cu va héa chit nghién ciru
2.2.1. Thiét bi, dung cu nghién ciru

- Thiét bi ndu: N6i nau thi nghiém 32 lit, gia
nhiét truc tiép bﬁng dién;

- Hé théng thiét bi budng kin xtr Iy Oxy-kiém

(thé tich 5 lit, gia nhiét bang dién, canh khudy
truc dimg);

- Candién tur 6 chinh xac = 0,0001 ctua Thuy
ST;

- Nhiét ké va cac dung cu thuy tinh.

Thiét bi néi ndu bét gé~ 32 lit

2.2.2. Héa chit sir dung

- Hba chét ndu: NaOH (cong nghiép);

- Hoa chét phan tich: KMnO4; Na,S,0;3; HC;

- Oxy long: Oo;

- Héa chit tay: C10,, NaySiOs, MgSOs.
2.3. Phuong phap nghién ciru
2.3.1. Bo tri thi nghiém

a. Chudn bi mdu thir nghi¢m

Nguyén liéu ddu vao cta cong doan tach loai
Lignin bang phuong phap Oxy-kiém 14 bot gb
sau khi ndu bang phuong phap niu Sunfat, bot
g0 c6 ndng do khoang 10-12%, tri sb Kappa bot
sau nau khoang 23-25. Khéi luong bot téi da
300 g bot kho tuyét ddi (KTD)/mé xir 1y.

b. Bé tri ma trén thir nghiém

Thiét bi Oxy-kiém 5 lit
Hinh 3. Thiét bi chinh sir dung trong nghién ciru

M6 hinh thi nghiém dugc thiét 1ap dua trén
phuong phap quy hoach thyc nghiém véi sy anh
huéng cia cac bién sb nhiét d6 xir Iy (X1), thoi
gian xtr Iy (X2), ndng d6 NaOH (X3) dén 3 ham
muc tiéu: tri sé6 Kappa (Y1), ham luong Lignin
(Y2), hiéu suit tach loai Lignin (Y3) dwoc ma
héa (Bang 1). Tinh toan do tin cdy cua sb liéu,
phan tich ANOVA, tim phuong trinh hdi quy
bang phan mém xir Iy quy hoach thyc nghiém
Design-Expert 12.0.

+ 86 thi nghiém

S6 thi nghiém duoc thyc hién 1a:

N =2K+ 2Kk + 6 (N =20 véi k = 3).

Trong do:

k 1a sb bién sb doc lap;
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2k sb thi nghiém bo sung tai diém sao.
Khoang cich tir tim dén diém sao o= 2¥* (a =
1,682 v6i k = 3). Tat ca cac nghién ciru duogc
thyc hién ¢ 5 muc (—a, —1, 0, +1,+a). Nhu vy,
trong nghién ctru nay 20 thi nghiém s& duoc

thuc hién véi 8 sb thi nghiém cua quy hoach
toan phﬁn, 6 thi nghi¢m lap lai tai tdm dé danh
gia sai s6 va 6 thi nghiém bo sung tai diém sao
nam céch vi tri tam thuc nghiém mot khoang o
(Bang 1).

Bang 1. Bang ma trin quy hoach thuc nghiém

Dang Code Dang thuc
STT Nong dd Nhiét do Thoi gian  Nong dd NaOH  Nhiét do Thoi gian
NaOH (%)  xily °C)  xirly (phut) (%) xir 1y (°C) xir Iy (phiit)

(X1) (X2) (X3)

1 -1 1 1 2 130 120

2 0 -0l 0 4 76,3(-1,682) 100

3 0 0 o 4 110 133,63 (1,682)

4 0 0 0 4 110 100

5 0 0 0 4 110 100

6 -0l 0 0 0,636 (-1,682) 110 100

7 o 0 0 7,363 (1,682) 110 100

8 0 0 0 4 110 100

9 0 0 0 4 110 100

10 -1 -1 1 2 90 120

11 -1 -1 -1 2 90 80

12 0 0 0 4 110 100

13 1 -1 -1 6 90 80

14 0 0 -0l 4 110 66,36 (-1,682)

15 1 1 -1 6 130 80

16 1 1 1 6 130 120

17 -1 1 -1 2 130 80

18 0 0 0 4 110 100

19 0 o 0 4 143,63(1,682) 100

20 1 -1 1 6 90 120

2.3.2. Cdc bwdc tién hanh thi nghiém tich loai
Lignin bang phwong phdp Oxy-kiém

Bot gd sau khi ndu Sunfat duoc tién hanh
trén v6i thanh phan dich xu Iy gém (nudc,
NaOH, MgS0s), dam bao ndng d6 bot sau khi
tron dat khoang 10-12%. Thanh phan dung dich
xt 1y c6 muc ding kiém 1a 20%, mirc ding
MgSOs 13 0,4%. Bot gd c¢6 nong do 10-12%
dugc dua tir tir vao budng xir 1y cua thiét bi xu
ly Oxy-kiém (thé tich 5 lit, gia nhiét bang dién,
khudy truc dimg), tong luong bot toi da 300 g
bot KTD/mé. Bot gb uét duge dua vao khoang
2/3 thé tich budng xir 1y thi dimg lai, sau d6 tién
hanh day nip (ndp day dam bao kin khit). Budc
tiép theo tién hanh gia nhiét va bao on thong qua
thiét bi gia nhiét bang dién cua budng xir 1y,
dong thoi ting ap suat Oxy tir tir dén khi ap luc
dat 0,7 MPa thi dung va duy tri & mc ap suét

nay dén hét qua trinh. Trong sudt qué trinh xir
1y Oxy-kiém can lién tuc khudy tron dé dam bao
bot duge xir 1y ddng déu, tdc do canh khudy duy
tri khoang 40-50 vong/phut. Két thiic cong doan
xtr 1y, bot gd duoc rira bang nude sach (trén ludi
80 mesh). Bot sau xtr 1y bang Oxy-kiém duoc
ddng 4m, bao quan trong tui nylon va dugc sir
dung dé thir nghiém céc tinh chét cta bot.

2.3.3. Phwong phdp kiém tra chit lwong bjt g6

a. Xdc dinh tri sé Kappa ciia bt g6

- Nguyén ly:

Dung KMnO4 trong méi trudng axit dé oxy
hoa Lignin, s6 KMnOy du cho tac dung voi K1,
tao thanh L. Dung Na»S>0; dé chuan lugng I
v6i chit chi thi mau 1a ho tinh bot. Can cr vao
luong NaxS>0; nay dé tinh lugng KMnOs da
tiéu hao cho phan g v6i Lignin.

Phuong trinh phan ung:

2 KMnO4 + 8 H>SO4 + 10 KI =6 KxSO4+2 MnSO4 + 5 I, + 8 H,O
I> + 2 NazS203 = NaxS40¢ + 2 Nal
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- Céch tién hanh:

Lay miu bot 1,3-1,5 gam kho tuyét ddi.
Khudy mau bot véi nude cat & 20-30°C trong
cbe 1.000 ml.

Hat 50 ml HxSO4 4N, 50 ml KMnO4 0,1N
vao ce 200 ml (téng lwong dich 1a 500 ml).

D6 hdén hop 100 ml vao bot dang khudy,
ddng thoi bam dong ho. Sau 5 phit do nhiét do.
Sau 10 phut cho vao hdn hop 10 ml KI IN.

Chuan ngay bang Na,S,03 0,2N cho dén khi
c6 mau vang rom. Cho 1-2 giot tinh bot, chuén
dén mat mau. Ghi thé tich NaS>03 0,2N tiéu
hao la a ml.

Lam thi nghiém tuong ty véi miu tring
(khong c6 bot) thé tich 1a b ml.

- Tinh toan:
K = p*f*k/W (1)
Trong do:
W: 12 khéi luong bot kho tuyét dbi, tinh
theo gam;

ki 1a hé s6 nhiét do;

ki=1+0,013*%25 —T); T 1a nhiét d6 do;

p=N*b-2a)/0,1 =2*(b—-a) vi N=0,2;

f: 1a hé sb phu thudc vao p.

b. Xdac dinh ham lwong Lignin (D1106 — 96
(2013))

- Nguyén ly:

Bot gb duoc xur 1y bang axit manh (H2SOx,
72%), thanh phan cacbohydrat b thity phan, dé
lai can khong hoa tan dugc xac dinh 1a Lignin.

- Mau thir nghiém:

Mau thir: 01g bot gd qua ludi sang 40 mesh
(425um), dugc lam kho hoan toan trong khong khi.

- Cdch tién hanh:

+ Can hai mau thtr trong lugng 1 g trong céc
binh thuy tinh c6 ndp ddy kin. Sy bang ti sdy
trong 2 gio ¢ 100-105°C, thyc hién cho dén khi
khdi lugng khong ddi. Tinh ty 1¢ phan trim cta
bot gd kho tuyét ddi.

+ Can hai miu thir thém 1 g bot gd bo sung
vao chén chiét dé xac dinh Lignin l3p lai hai lan.
Dit chén chiét c6 chira mau vao thiét bi chiét
Soxhlet. Chiét xuat bang con 95% trong 4 gio.
Sau d6 chiét mau thtr bang dung dich Etanol-
toluen nhu mo ta trong phuong phap thu D1107.
Loai bo cang nhidu dung méi bang cach hit
cang tot va rira dung Etanol dé loai bé Toluen.
Loai bo Etanol du, chuyén vao cbc va thiy phan

bang 400 ml nudc noéng trong ndi cach thuy hoi
hoac nudc nong & khoang 100°C trong 3 gio.
Loc, rira bang nudc néng va Etanol dé dé lay
mau thtr ra khoi chén sau d6 dé mau kho tu
nhién trong khong khi.

+ Dyng mau vao binh thity tinh c6 nuat va
thém tur tr 15ml H2SO4 lanh (12-15°C) (72%),
dong thoi khudy déu va lién tyc trong 1 phut.
Duy tri khudy thuong xuyén trong 2 gid, ¢ nhiét
do 18-20°C. Rira mau vao binh tam giac, pha
lodng H2SO4 dén ndng d6 3% bang cach thém
560 ml nudc cat, dun soi trong 4 gio, dudi dng
sinh han hdi luu hodc trong diéu kién thé tich
gan nhu khong d6i, duy tri bang cach thinh
thoang bd sung nudc noéng vao binh.

+ Sau khi dé lang chat khong tan vao chén
loc dd duogc say kho & 100-105°C va can trong
chén can c6 nut thay tinh. Rira sach can khong
con axit bang 500ml nudc nong va lam kho chén
va do trong ti say trong 2 gid & 100-105°C. Cho
chén can dé ngudi trong binh hat am, ndi long
nut chai va can chét trong chén 1a Lignin. Lap
lai viéc sfiy kho va can cho dén khi trong luong
khong dbi.

- Tinh todn:

Ham lugng Lignin dugc tinh theo ty 1€
phan trim khdi lugng cta Lignin trong g6 kho
tuyét doi.

Ham lugng Lignin L(%) dugc xac dinh theo
cong thuc sau:

(m, —m)x100

L(%) = (%) (2)

Trong do:

my: khdi luong chén can va Lignin sau khi
sdy kho hoan toan;

m: khdi luong chén can;

g: khéi luong miu gd kho hoan toan.

c. Higu sudt tich logi Lignin

Hiéu suit tach loai Lignin H (%) dugc xac
dinh theo cong thurc:

H = (Ligr/ Ligs) x 100 (%) 3)

Trong do:

Ligr: Ham luong Lignin trude xu 1y (g);

Ligs: Ham lugng Lignin sau xur 1y (g).
3.KET QUA VA THAO LUAN

Tach loai Lignin bang Oxy hay con goi 1 xir
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ly Oxy-kiém, c6 thé xem 12 mot cong doan riéng
clia qua trinh san xut bot Cellulose boi no ciing
c6 ddc diém chung voi chu trinh tiy tring vé sir
dung hoa chit, diéu kién van hanh va tinh chit
ctia bot. V& ban chét, xur Iy Oxy-kiém 13 sy tiép
tuc cia qué trinh nau, béi muc tiéu chinh cua
cong doan nay van chi 1a tach loai Lignin.
Luong Lignin cua cong doan nay c6 thé chiém
dén 10% tong lugng Lignin cé trong nguyén
liéu ban dau, trong khi tit ca cac cong doan tay
trang con lai chi can tach loai khoang 3-5%
Lignin. Xt Iy Oxy-kiém dua trén kha ning oxy
hoa Lignin ctia Oxy trong mdi trudng kiém.
Trong céc chu trinh tay tring hién dai, qua trinh
nay cho phép tach loai téi trén dudi 95% luong
Lignin con lai trong bot sau ndu. Uu diém chinh

cua cong doan nay la giam duogc tai luong va
doc t nudce thai, giam dugc 50-80% tiéu hao
Clo cho cong doan téy tra‘ing ma van dat dugc d6
trang ctia bot cao. Ngoai ra, con tai sir dung gan
nhu hoan toan nudc thai, giai quyét triét dé cac
van dé anh hudng cua céac chit nhua, t6i do
trang cta bot.

Nham danh gia anh huong ciia mot s6 thong
nghé trong cong doan xtr 1y Oxy-kiém t6i hiéu
sudt tach loai Lignin bot gd Keo lai. Nghién ctru
sir dung phim mém Design-Expert 12.0 ¢é mo
hinh hoéa thi nghiém. Bang 2 trinh bay két qua
thir nghiém. Két qua phan tich phuong sai vé tri
) Kappa, ham luong Lignin, hi¢u suét tach loai
Lignin duoc trinh bay ¢ bang 3.

Bang 2. Két qua thir nghiém

Dang Code Dang thuc Higu

Nong  Nhiét Thoi Nong Nhiét Thoi Tri s6 Ham s?ﬁt

do do gian do do gian K ai)p 2 llfvn.g tacl.l

STT  NaOH  xirly xitly NaOH  xirly xir Iy Lignin loai

(%) (°C)  (phit) (%) (°'C)  (phat) Lignin

(X1) (X2) (X3) (Y1) (Y2) (Y3)
1 -1 1 1 2 130 120 13,5 1,32 57
2 0 -0l 0 4 76,36 100 13,1 1,31 56
3 0 0 o 4 110 133,63 13,4 1,30 58
4 0 0 0 4 110 100 10,7 1,08 68
5 0 0 0 4 110 100 10,6 1,05 67
6 -a 0 0 0,636 110 100 13,5 1,22 65
7 a 0 0 7,363 110 100 12,9 121 60
8 0 0 0 4 110 100 11,5 1,07 69
9 0 0 0 4 110 100 11,2 1,09 70
10 -1 -1 1 2 90 120 13,8 1,22 56
11 -1 -1 -1 2 90 80 14,2 1,24 60
12 0 0 0 4 110 100 10,9 1,07 66
13 1 -1 -1 6 90 80 143 1,35 60
14 0 0 -a 4 110 66,36 13,5 1,22 56
15 1 1 -1 6 130 80 12,4 1,25 56
16 1 1 1 6 130 120 11,5 1,21 58
17 -1 1 -1 2 130 80 13,6 1,30 59
18 0 0 0 4 110 100 11,2 1,10 69
19 0 a 0 4 143,63 100 12,9 1,29 60
20 1 -1 1 6 90 120 12,7 1,25 59

TAP CHi KHOA HQC VA CONG NGHE LAM NGHIEP SO 7 - 2022 117



Cong nghiép rung

Bang 3. Két qua phén tich phwong sai

Mé hinh Tri sb Ham luwgng Hiéu suét tach loai
Kappa Lignin Lignin (%)

Model 0,0002 <0,0001 0,0002
(Significant) (Significant) (Significant)

Residual 0,236 0,108 0,152

(Lack of fit) (not significant) (not significant) (not significant)

R? 0,925 0,958 0,923

Do 1éch chuén (SD) 0,0657 0,012 0,121

3.1. Tri s6 Kappa

Tri s6 Kappa 1a gia tri thé hién ham luong
Lignin con lai va cac thanh phan ¢ kha ning
oxy hoa khac chira trong bot. Bot gb dugc xur 1y
tay tring Oxy-kiém véi cac thong sb cong nghé
(nhiét do, thoi gian, ndng 46 NaOH) thay doi.
Méi twong quan giira nhiét do, thoi gian xur 1y,
néng d6 NaOH dén tri sb Kappa duoc thé thién
qua phuong phap xtr 1y théng ké bé mit dap ung
(Hinh 4). Tt dit liéu (Bang 3) phan tich phuong
sai cho thiy mo hinh thdng ké c6 y nghia va phu
hop v6i hé P ctia mé hinh 12 0,0002 (yéu cau ctia

mo hinh < 0,05), d6 1éch chuén 0,0657 (yéu cau
cia md hinh > 0,05), hé s6 xac dinh R?
(coefficient of determination) cia tri s6 Kappa
12 0,925 gan tién dén gia tri 1, kiém dinh F cho
su thiéu phu hop cta mé hinh (Lack of fit) >
0,05. Qua d6 c6 thé thdy mbi twong quan chat
ché gifra cac yéu to néng d6 NaOH, nhiét do,
thoi gian dén tri s Kappa. Cac két qua kiém
dinh cho thay sy dang dén ctia mo hinh xay
dung duoc. Tur do xay dung dugc phuong trinh
twrong quan moi quan hé giita ndong d6 NaOH,
nhiét d9, thoi gian xur Iy dén tri s6 Kappa nhu sau:

Tri s6 Kappa (Y1) = 3,37-0,1624X:-0,0245X2-0,0145X5-0,0390X X>-
0,0351X:X3+0,0159X>X3+0,1087X 1%+ 0,0983X2%+ 0,1202X3>

12 Kappa

C: Thdi gian (Phut)

20 100 110 120 130

B: Nhiét dé (°C)

Biéu d6 tuong quan dang 2D

Kappa

120 130

Biéu dd twong quan dang 3D

Hinh 4. Anh huéng ciia thong so cong nghé dén tri s6 Kappa

3.2. Ham lwgng Lignin

Lignin 12 mot trong ba thanh thanh phan
chinh trong céu tao ctia bot gd. Dé tao ra bot gd
c6 chat luong tét thi ham lugng Lignin trong bot

phai thap. Do ciu tric cia Lignin rat phirc tap
nén can thiét phai c6 nhidu cong doan ty tring
khac nhau. C6 nhiéu phuong phap nhim tach
loai Lignin c6 trong thuc vat nhu phuong phap
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sir dung clo nguyén td, phuong phap sir dung
Axit formic, phuong phap kiém hoa, phuong
phap Oxy-kiém. Phuwong phap Oxy-kiém 1a
phwong phap co ban loai phan 16n Lignin trong
bot. Nghién ctru dd danh gia tac dong cua 3 yéu
t6 cong nghé: ndong d6 NaOH, thoi gian xir 1y va
nhiét d6 xur 1y dén ham luong Lignin trong bot.
Théng qua hinh 5 vé anh hudng cua cac théng
s6 cong nghé dén ham luong Lignin co thé thiy,
v6i ndng d6 NaOH trung binh 4%. Khi nhiét d6
tang tir 90°C dén 110°C, thoi gian xtr 1y ting tir
80 - 100 phut thi gia tri ham lugng Lignin giam

120 Ham lugng Lignin

C: Thai gian (Phut)

B: Nhiét do (°C)

Biéu dd twong quan dang 2D

Tu dir liéu bang 3 phan tich phuong sai cho
thdy mo hinh théng ké c6 ¥ nghia va phu hop
v6i hé P cia mé hinh 12 < 0,0001, d6 1éch chuén
0,012, hé s6 xac dinh R? (coefficient of
determination) cta tri s6 Kappa 1a 0,958 gan
tién dén gia tri 1, kiém dinh F cho su thiéu phu
hop cua mé hinh (Lack of fit) >0,05. Qua do6 c6

dan va dat gia tri thip nhat véi nhiét do xir Iy
110°C va thoi gian xtr Iy 100 phit. Diéu nay cho
thdy voi théng s6 cong nghé trén, kha nang phan
g tach loai Lignin duoc t6i wvu do vy ham
luong Lignin trong bot 1a thip nhat. Khi nhiét
do xur ly trén 110°C va thoi gian xur 1y trén 100
phut thi ham lugng Lignin trong bdt cao. Do
Lignin c6 cdu trac phuc tap, dé phan huy dugc
Lignin can c6 nhiét do va thoi gian thich hop dé
phan g dugc xay ra tot nhit, nhiét do va thoi
gian xtr Iy thap qua hodc cao qua ciing khong t6t
cho qua trinh phan ung.

Ham liging Lignin

Biéu dd twong quan dang 3D
Hinh 5. Anh hwéng ciia thong so cong nghé dén ham lwong Lignin

thé thdy mdi twong quan chit ch& giira cac yéu
td n6ng do NaOH, nhiét d9, thoi gian dén trj sb
ham lugng Lignin. Céac két qua kiém dinh cho
thdy sy dung dan ctia mé hinh. Tir d6 xdy dung
dugc phuong trinh twong quan mdi quan hé giita
n6ng do NaOH, nhiét do, thoi gian xu ly dén
ham luong Lignin nhu sau:

Ham lugng Lignin (Y2) =1,04-0,0239X,+0,0079X>+0,0037X5-0,0166X1X>-0,0077X1 X3+
0,0054X,X3+0,0226X,%+ 0,0360X>%+ 0,0297X5*

3.3. Hiéu suit tach loai Lignin

Dé danh gia kha nang tach loai Lignin, chi s6
hiéu sut tach loai Lignin duoc str dung dé danh
gia. Thong qua hinh 6 vé anh huéng cua cac
thong sd cong nghé dén hiéu suat tach loai
Lignin c6 thé thay, khi nhiét 6 xir 1y thap hodc
cao hon 110°C, thoi gian xtr Iy nhé hon hoac cao

hon 100 phat thi hiéu sut tach loai Lignin déu
¢6 xu huéng giam. Hiéu suat tich loai Lignin
dat gia tri tot nhét khi nhiét do xtr 1y 1a 110°C va
thoi gian xir Iy 1a 100 phat. Két qua nay phu hop
v6i két qua xac dinh ham luong Lignin va hé sd
Kappa. Thong qua dir li¢u bang 3 phan tich
phuong sai cho thdy mo hinh théng ké co y
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nghia va phu hop véi hé P cia moé hinh 1a 0,0002,
dd léch chuan 0,121, h¢ sd xac dinh R’
(coefficient of determination) cuia tri s6 Kappa
13 0,923 gan tién dén gia tri 1, kiém dinh F cho
su thiéu phu hop cta mé hinh (Lack of fit) >
0,05. Qua d6 c6 thé thdy mdi tuong quan chat
ché gitra cac yéu td néng d6 NaOH, nhiét do,

thoi gian dén hiéu suat tach loai Lignin. Cac két
qua kiém dinh cho thiy sy ding ddn ctia mo
hinh xay dung dugc. Tu d6 xdy dung dugc
phuong trinh trong quan médi quan hé gitra néng
d6 NaOH, nhiét d¢, thoi gian xtr Iy dén hiéu sut
tach loai Lignin nhu sau:

Hiéu suat tach loai Lignin (Y3) =8,24+0,0970X,+0,0291X,-0,0364X;-
0,0412X,X>+0,0577X1X3+0,0411X>X3-0,1311X,%- 0,2334X,%+ 0,2564 X532

Hiéu suat tach loai lignin (%)

C: Thai gian (Phut)

90 100 110 120 130

B: Nhigt dg (°C)

Biéu d0 tuong quan dang 2D

Higu suat tach loai lignin (%)

120 130

Biéu dd twong quan dang 3D

Hinh 6. Anh hwéng ciia thong s6 cong nghé dén hiéu suit tach loai Lignin

Tir biéu d6 hinh 6 ¢6 thé thiy, hiéu suét tach
loai Lignin dat gia tri @ mtc 68,08%, so sanh vé
kha nang tach loai Lignin cua phuong phap
Oxy-kiém va mot s phuong phap tach loai
twong ty nhu: Nguyén Thi Minh Nguyét,
Nguyén Cao Cudng (2020) sir dung Axit formic
12,5 ml/g x1r 1y tach loai Lignin cho rom ra, mirc
do tach loai Lignin chi dat khoang 38%
(Nguyén Thi Minh Nguyét va cong su, 2020);
Vién Cong nghiép Gidy va Xenluylé di nghién
ctru tach loai Lignin bang Oxy-kiém hai giai
doan dbi v&i bot Sunfat tir nguyén liéu gd bach
dan va keo tai tugng ¢ Viét Nam, két qua tach
loai dugc tir 50-60% lugng Lignin con trong bt
sau khi ndu (Pao Thi T Lién, 2011). Qua d6 ¢
thé thay hiéu suat tach loai Lignin bang phuong
phap Oxy-kiém ma nghién ctru dé thuc hién c6

gié tri tbt hon so v&i cac nghién ctru da cong bd
néu trén.
3.4. T6i wu hoéa thong sé cong nghé

Dé xdy dyng duoc cac diéu kién xir 1y ti wu
trong giai doan xtr Iy Oxy-kiém: nong d6 NaOH,
thoi gian va nhiét do xu 1y. Nghién ctru da st
dung phan mém Design Expect 12 dé thuc hién
t6i wu hoa v6i muc tiéu tri s6 Kappa va ham
lugng Lignin thép nhét, hiéu suat tach loai
Lignin cao nhit.

Két qua thong qua biéu do hinh 7 cho thay
v6i nong d6 NaOH 4,17%, nhiét do xu ly
111,5°C, thoi gian xtr Iy 100,9 phut, tri s6 Kappa
dat gia tri thép nhét 11, ham lugng Lignin 1,08,
hiéu suét tach loai Lignin 68,08%.
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4. KET LUAN

Nghién ctru di tién hanh khao sat anh huong
ctia thong s cong nghé: thoi gian xir 1y, nhiét
do xtr 1y, nong do kiém trong qua trinh xtu Iy

A:Ndng dé NaOH (%) B: Nhiét dé (°C)

3 4 5 6 90 100 110 120 130

C: Thai gian (Phut)

80 90 100 110 120

| \ I | l

TN

125 |

120 |

64 _|

Zaa\\

Hinh 7. T6i wu héa thong sé cong nghé

Oxy-kiém t6i chat luong ctia bo gb Keo lai: Tri

s6 Kappa; Hiéu suit tach loai Lignin; Ham
luong Lignin. Két qua cho thiy:
- Nong d6 kiém NaOH, nhiét d6 va thoi gian
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xtr Iy anh huéng rd nét dén chét luong ciia bot
gd trong qua trinh xtr Iy Oxy-kiém.

- Chét luong bot tdt nhét voi cac thong $6 tri
s6 Kappa dat gia tri thip nhat 11, ham luong
Lignin 1,08, hiéu suat tach loai Lignin 68,08%
khi ndng d6 NaOH 4,17%, nhiét do xu ly
111,5°C, thoi gian xtr Iy 100,9 pht.

- Nghién ctru d3 x4y dung duogc cac thong sb
cong nghé tdi wu trong qua trinh xtr Iy Oxy-kiém,
gitip hiéu suét qué trinh tach loai Lignin bot gd
Keo lai dat gia tri cao nhat, day 1a mot trong
nhirng nguyén liéu quan trong cho qua trinh sur
dung lam nguyén li€u ché tao vat liéu
Nanocellulose.

Loi cdm on

Nghién ctru dwoc hd trg kinh phi tir D& tai
nghién ctru khoa hoc va phat trién cong nghé
cap B “Nghién ciru cong nghé san xudt vit liéu
Nanocellulose tir g6 Keo lai dé ndng cao chat
lirong son phi dép g dwoc cdc yéu cdau cho
do gé xuat khau”.
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RESEARCH ON THE EFFECT OF SOME TECHNOLOGY FACTORS IN
OXYGEN - ALKALINE TREATMENT ON QUALITY OF ACACIA
HYBRID WOOD POWDER

Pham Tuong Lam, Cao Quoc An, Nguyen Tat Thang
Vietnam National University of Forestry

SUMMARY

This paper has studied the influence and optimization of technological parameters: alkali concentration, treatment
temperature, and treatment time, in the stage of Lignin removal by Oxy-alkali for hybrid acacia wood pulp used
input materials for the production of Nanocellulose materials. Research using the multi-factor experimental
planning method by Design-Expert 12.0 software with target surface design combined with a center iteration
model with 20 experiments built for three factors: alkali concentration, temperature, and processing time. The
study evaluated the properties of acacia wood pulp through: the Kappa coefficient, Lignin content, and Lignin
removal efficiency. The results showed that the alkali concentration, temperature, and treatment time clearly
affected wood pulp quality during the Oxy-alkali treatment. At optimal conditions of alkali concentration (4.17%),
treatment temperature (111.5 °C), treatment time (100.9 minutes) showed the lowest Kappa value of 11, and low
Lignin content is 1.08%, Lignin removal efficiency reaches the highest level is 68.08%.

Keywords: Acacia wood, Oxy-Alkali, Lignin separation, Kappa value.
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