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Abstract

Enzyme application has emerged as a powerful tool for providing benefits to paper mills in various sections lke
pulping, bleaching, refining or beating and deinking. In this paper, the laboratory study on enzymatic treatment of
mixed hardwood (acacia CTMP and LBKP 90) and softwood pulp (NBKP 90) has performed for evaluating the effect
of commercial enzyme FibreZyme”LBR by applying the trcatment at different temperature (from 30 °C to 60 °C)
reachon hmes (from 30 min to 180 min) and enzyme dosage (from 215 U/kg to 720 U/kg) that were comparable with
non-emzyme trcated samples before the refining step. The vahid technological regime was chosen as follows: enzyme
dosage of 420-440 U/OD kg pulp, treatment temperature of 40-45 °C and treatment time of 60-120 min. This treatment
mmproved pulp refining and quahity by development of fibrillation and also affected physical strength properties of
paper. There was a significant decrease in refining time to achieve same level of Schopper Riegler Freeness (°SR) of
pulp The fiber morphology difference between beforc and after treatment was revealed by the mucroscopic
observations performed by Scanning Electron Microscope (SEM). The SEM apalysis showed that the surface of
cellulase treated fibre had some swelling and fbrillar phenomenon that lead to strong paper properties such as tear
index, tenstle index and bursch index
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1. MO PAU hiru hiéu nhét, gitp ning cao chét luong gidy va uét
kiém dién nang (2, 3, 5].

FibreZyme“LBR 14 loai enzym thuong phim iy
nghlen hiéu qua cua hang Dyadic Intemational, ¢6
ngubn gbc tir ching Chrysosporium, da dlmc nghién
clu va dang img dung cho cic loai bot gy khic
nhau, nhu bot sunfat go cimg, i trc va OCC, st
dyng cho san xudt gidy bao gér, glay m, glay wét
chit lugng cao (1, 7]. Mic du vay, d01 vén mox loai
nguyén héu xo sgi, qua trinh sdn xudt, thye 1 (mg
dung lai doi hoi nhimg nghién ciru cy thé vé lugng
ding enzyme, thoi glan phan (mg, .., nhim dat
duoe hiéu qua 18t nhat vé giam 1éu hao nang lugng
va cdi thién chat Iucmg cua bot glay

Trong mdt 56 cong bb trude day, ching toi da
trinh bay ket qud nghién ciru {mg dung enzym cho
qué trinh tay tring bot gidy. Trong bai bio nay,
chiing t6i trinh bay két qua nghién cir (mg dyng
enzyme trq. nghxen dbi vol hén hop bot gidy sir dung
cho san xuat gidy in, viét,

Trong san XuAt bt giéy, qua trinh san Xuét bt
co ta qua trinh tiéu tén nhiéu dién niing, gip nhiéu
khé khan trong viée duy tri va ning cao chat luong
bat gidy. con mot trong nhimg cong doan phuc tap,
c6 anh Inrdng quyél dinh 16i tinh chat ciia gidy va
cling ticu t6n nhiéu dlen ning, dé la cbng doan
nghlcn bot cho xeo giay ddi voi (it ca cac loai
bot ﬂxay

Ung dung cnzym trong san xual bot gidy da
khing dinh hidu qua va dang duge trién khai rong ra1
trong nhicu cong doan san xuat, mang lai nhimg loi
ich vé kinh t&, moi trudmg, nang cao tinh canh tranh
clia san pham, ma cac giai phap cong nghé khac
khéng dap unn duge [1, 4, 6]. Trong cong doan
chudn b bot gidy cho xeo gidy, khi ma (iéu hao dién
ning nghién ¢6 thé chiém (&1 rén dudi 30 % tong
tiéu hao dién ndng cia ca qud trinh san xudt, thi img
dung enzyme bién tinh xo sgi Ja gidi phap cong nghé
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2. VAT LIEU VA PHUONG PHAP

Bot gidy sir dung 14 hdn hop 55 % bat CTMP7S
g6 keo cia Tap doan Tén Mai, c6 do wéng 75 %
1SO: 30 % bat sunfat b cimg tay tring LBKP 90
(Chile). c6 do iméng 90 % 1SO va 15 % bt sunfat 26
mem tay rang NBKP 90 (Indonesia), cé do nang 90
% 1SO. Ti lg phm tron nay la ti 1é phél tron cho san
Xuit glay n, viét cia nha may gidy Binh An (Tép
doan Tan Mai) va mdt so nha may giay khac &
nurac ta.

Enzyme st dung la FibreZyme 'LBR (Dyadic
Int.), dang dyng dich dic, c6 nhigt d sir dung 25-60
°C, pH thich hop 6,0-6,0, bi mét hoat luc & pH ~ 11
va nhét dg > 70 °C.

Hoat lyc cta enzym duoc xac dinh & thai diém
st dung cho nghién ciru bao gbm CMCase (720
U/ml), xylanase (740 U/ml) va mannanase (35
U/ml).

Xir 1y hén hop bot gidy bing enzym dugc tién
hanh trong i1 polyetylen kin, ngdm trong bé nudc
5n nhiét, vé1 ndng do bot 10 %. Mér lan xir ly véi
khoang 30 g bdt kho 6. Didu kién xur 1y (mic sir
dung enzyme, nhiét d§, thor gian xir ly) duge diéu
chinh thy theo muc tiéu cia timg thyc nghiém.
Trong qud trinh xur ly, cir sau khoang 10 phut, ti bét
dugc lay ra va bop tron déu, 6 khi két thie thyc
nghiém, sau do tai bot dugc chuyén sang bé chira
nrde néng mai séi va ngam (rong 10 phut dé khir
hoat lyc cia enzym, rdi tép tuc chuyén sang cong
doan ngluen

NL]\I(.H hén hop bot gny dugc tién hanh bang
miy ng,hlen Ha Lan véi nong do bot 1 %. Do nghién
cia bdt duge do theo phuong phap tuong tng vén
[SO 5267-1. . .

Xco miu cho phan tich tinh chét duge tien hanh
bing midy xco RTI Rapid-Kothen (Ao) theo 1SO
5269-2. Tinh chét cia bt glay duqc xac dinh: chiéu
dai dirt theo 1SO 1924-1; do bén xé theo I1SO 1974:
d6 chiu buc theo ISO 2578.

Anh hién vi dién ur quét SEM ciia bot iy duge
xac dinh bing kinh hién vi dién ta Jeol 5410 LV.

3.KET QUA VA THAO LUAN

Theo dic Imh sir dung, khoang nhiét do sit dung
cia FlbreZymc “LBR tuong ddr rong. dic trung cho
enzyme thé h¢ mé1, img dung wong san Xuit bat
g1ay.

Nhur d biét, qui trinh nghlcn bot c6 anh huong
rat 16n &1 tinh chat cia giay. Bing mdt Joat cac
nghién ciru so bd, vé anh huong coa xu ly hén hop
bot bing enzym (véi mire sir dung 0.2 mlkg, & 30-
40 °C trong 120 phut) t6 tinh chat ctia bt gdy, dd
xéc dinh duge ring hi¢u qua cua enzym ting khi

Lé Quang Dién va cong su

nhiét d¢ tang, tuy nhicn khéng 6 sir khac biét nhiéu
Trong thue té san xuat, bot gidy sir dung cho san
xuit gy thudng duge danh toi véi nuéce nong, vi
vdy ma huyén phu bét théng thuéng 6 nhiét dé 30-
50 °C thy thude vao diéu kién san xuat, méi trudng.
Tir d6 da lua chon nhiét do xur ly 1a 40 °C cho cac
nghién ciru riép theo.

Theo dé1 sur thay déi d§ nghién cia bot theo thai
gian nghién, déi vi hai mau bt xir ly bing nude va
xir 1y bing dung dich enzym vGi mic sir dung
enzym 0,2 mlkg ¢6 thé thiy, enzym c6 anh huéng
16 rét tGi qua trinh nghién (hinh 1). So véi khong sir
dung enzym, mai chi khodng 5 phiit sau khi bit du
nghién, bot da c6 do nghlen cao hon. Anh huéng cua
enzym cang biéu hién rd rét hon khi kéo dai thai
gian nghién. Tuy nhién dé dat do nghién 40° SR
hoidc cao hon (theo yéu céu cua qua trinh san xuat
@ay), thi thai gian nghién bot di qua xir ly bing
enzyme van con phai kéo dai, vi vy di uén hanh
cac thuc nghiém véi mirc st dung enzym cao hon.
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Hinh 1: Si thay db1 dg nghién cia bt gidy
_ theo thoi gian nghien
(1- BoLxtr Iy bing nude, 2- Bot duge xu 1y bing enzymce vin
misc sir dung 0,2 ml/kg, Thisi gian xir 1y 120 phit 6 40 °C)

Két qua thu duace (hinh 2) cho thay, vOi muc si
dung 0,3 ml/kg, hiéu qua cua enzym vun con Tl
thap DPe dat do nghién 40°SR phai cin thai gian
nghién t6i > 90 phat. Trong khi dé, voi mire sir dung
cao hon (0,4-0,6 mlkg), dé dat do nghién twong
duong c6 thé giam dugc théi gian nghién dang ke
(hrong (mg a tir 8 dén 30 phut).

Néu nhu véi mie sir dung
nghlén cén thiét dé dat do n
phit, thi véi mire st dung 0,6 ml kg. th
(mg chi khoang 13 phut. Ti¢p tuc tang mirc dur
Iml’kg, co thé giam duge thai gian nghicn
con khoang 8 phit. Xét ve hiéu qua kinh te thi mirc
sir dung khoang 0,5-0,6 ml/kg g duong 420-
440 U/kg) 1a thich hop. bdi vai mire sir dung L’Jll

0.5 ml/kg, thor gian

uong
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gap doi muc nay ma théi gian nghién giam khong
duge nhiéu. Hon niva, khi can dat dd nghlen cao hon
(45°SR) thi th&i gian nﬂhu.n bét véi hai muc s
dung enzym nay la wong duong nhau (khoang 40
phuty

ghién, °SR

D¢ nght

0 20 40 60 80 100

Thai gian nghién bét, phit
Hinh 2- Anh huémg cia mire sir dung enzym
161 dé nghién cua bt gidy
(103 mlkg, 2 0.4 mikg, 3 ‘OAS mlkg, 4. 0.6 mlkg: 51,0
ml/kg, Thén gian xir 1y bdt bang enzym 120 phit & 40°C)
Trén thye Ie déi vai nhimg nha may san ‘(ua(
bét gidy ty tring va sur dyng tai chd cho san \ual
gifiy, cong doan xir ly bdt bing cnzym c6 the tién
hanh trong cic bé chira bot v&i thai gian luu thim
chi o the kéo dar hang chuc gio, vi vay s& khong
gap khé khviin khi thai gian xir ly bing enzym bi kéo
dii Nhg ddi voi nhirng nha mdy san xuat giay tir
bét thuong phdm (chiém phan 1én & nudc ta), viee
xtr ly bing enzym véi thin gian kéo dé sé 2ap nhidu
kho khan, khi phai ddu tu hé théng bé xir ly. Vi vay
xéc dinh duge thai gian xir ly thich hgp Ja yéu té
quan trong.
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Thai gian nghin, phut
Hinh 3: Anh huéng ciia thai gian xir |y bot gidy
bunﬂ enzym 161 do nghlcn
(1 uly 30 phar; 260 phig 3 90 phit, 4120 phat;
$.180 phit, Mire st dyng enzym: 0.6 mikg
Nhiét d xv Iy bot bing enzym- 40°C)

Nghién ciru sw aung enzym. .

Thay dbi thai gian xur ly bot bé'mg enzym vi
khao sat sy bién ddi do nghién cia bét theo thoi gian
ngh}éﬂ (hinh 3) ¢6 thé thdy, thai gian xur 1y bot béng
enzym ¢6 anh hung ré rét 161 qua trinh nghién. Cy
thé, vén théi gian xir ly 30 phit, anh hudmg cia
enzym hau nhu chua dang ke Dé dat 4o nghién
40°SR, thi gian nghién bat cn thidt 1a khoang 80
phit. Véi thon gian xir 1y 90 phit, thor gian nghién
giam xudng con khoang 50 phit, con vén thin glan
xit 1y 120 phut, thin gian nghién bt t6i clng d§
nghién chi con khoang 20 phat. Tuy nhién, tiép tyc
tang thoi gian xtr ly (161 180 phit), thdi gian nghién
cf‘m thiét c6 giam nhung khong dang ké nita. Do do
6 thé thay thon gian xur 1y bt 120 phit 4 thich hop.
Mic du vay, tdy thude vao dd nghién cin dat va
ning suat day chuyén san xudt ma tién hanh xi ly
trong tho gian 60-120 pht.

Quan sit anh lén vi dién tr quét (SEM) cua bt
gléy véi d6 phong dai khac nhau (hinh 4), ¢6 thé
thdy xir ly bot gidy bang enzym da anh huong nhit
dinh dén hinh thai xo soi cha bt gidy. Néu nhv i
v6i bot chua nghién khéng xir ly véi enzyme (hinh
al,bl.cl) va da xir ly enzym voi cac mirc sir dung
khic nhau (a2,b2,c2 va a3,b3.c3), sy anh hudng
chua rd rét 1im khi chua cé tac dung co hoc, hinh
dang xo sgi hau nhu khéng cé su thay déi. Tuy
nhién quan sat ky bé mit xo sgi & cc mic phéng
dai cao hon. cé thé lhéy bé mit cac xo sgi (fibnls)
ciia bot 43 qua xir Iy enzym nhin hon, tirc enzym da
1am téch cdc xo sgi ngan va vi sgi (microfibril) ra
khoi cac xo sgi, phan con lai la cée xo sqi dai. Dy
ciing la mét trong nhlmg ly do 1am cho bol sau x(r ly
bing cnzym c6 thé cé dd bén dirt va 46 bén xé tang.

Sir anh huong cua enzym duge biéu hién 1 tét
hon sau nghién (hinh $). So v&i bt khong xur ly
enzym, bt giay qua xir Iy enzym da tré nen toi hon,
mirc dd phan to, chdi héa cua xo sgi tt hon (hinh
ad,b4,c4) va a5,bS,c4), c6 xo sgi than hon va dai hon
(hinh a5,b5,¢5). So v&i miu bét khéng sir dung
enzym thi kha nang phan to, chdi héa bé mit Xo soi
la cao hon & mic dung enzym 0,5 ml/kg va cao hon
hin & mirc dung 0,6 mlkg KTD. Sy tach [op giira
céc 10p X0 spi v&i nhau tao thanh nhimg xo sgi
méng hon ciing da dién ra d& dang hon, nhe dé ma
giam duge thai gian nghién bot dén ciing mét d§
nghién

Két qua phan tich tinh chat co-ly hoc cua bt
gidy cho thiy, xir 1y bét glay bang enzym khong
nhimg khong anh hudéng dén d6 bén ca hoc ciia bit,
ma cdn cdi thién duge dé bén dat, bén xé va do chiv
buc cu thé la do daj dint tang 13 %, chi sé xé va chi
56 buc tang gan 20% (bang 1).
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Bang 1. Tinh chét co-ly hoc caa bot gidy

Chi sé

Bét khéng xir Iy bing enzym”

Bot xur Iy bang enzym’ vai mire
sir dung 0,6 ml/kg

Chiéu dai dint, m 2145 2418
Chi 56 xé, mN.m'/g 40 4,8
Chi 56 buc, kPa.m’/g 0,5 0,6

(*)-Thun aan Ny IS bt 120 phit & 40 °C.

Hinh 4: Anh SEM ciia bat gidy chua nghién vén 45 phéng dai khac nhau
(1: Byt khong xir ly voi enzym: 2: Byt xir Iy bing enzym voy mirc st dung 0,5 mlkg;
3: Bt xir ly enzym vai mirc s dung 0,6 mikg, Thai gian xir ly bot: 120 phit & 40°C)

4 KET LUAN

1. Enzyme FibreZyme®LBR la enzym u—g{nghién
hiéu qua cho qua trinh nghién hén hop bot gidy hoa;
nhigt-co 1y tring (i gb keo cia Viét Nam va mgt so
loai byt hoa gé cimg va g& meém khéc, sir dung cho
sin xudt gidy in, gidy viét. .

2. Sir dyng enzym trong trudng hop néu trén déu
cho phép giam dang ké thoi gian nghien bdt, cai

{hién mét sb tinh chét co 1y hoc cia bt gidy.

3. Ché dé cong ngh¢ thich hgp img dung
FibreZyme®LBR cho qui trinh nghi¢n hdn hap bt
nhu sau: mire sir dung enzym 420440 U/kg, nhigt
4 xtr ly 40-60°C, thoi gian xir Iy 60-120 phut.

Loi cam on: Nghién cine e thiee hién Ining hé
tror kinh phi lf('Tz,ip doan Dyadic I(:lurnulmnu/
(USA), Inc. vi phoi hop ciia Cong ty Giay Binh An
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Hinh 5. Anh SEM bét gidy sau nghién (4345 °SR) véi ¢ phéng dai khac nhau
(4. Bot khéng xu Iy vén enzym; 5: Bot xir 1y bing enzym véi mirc sir dung 0,5 mlkg;
6: Bt xir 1y enzym voi mirc sir dung 0,6 mkg; Théd gian xir ly bot: 120 phiit & 40 °C)
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