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TOM TAT

He enzyme phén hy lignin duge nghién ciu rong rai trén thé giti nhim ng dung trong nhiéu nganh cong
ngh. p nhu gidy va bt gidy. dét nhugm. thuge da va nhiéu nganh khic. Tmng ba nay ching 15i trinh bay mgt
sd ket qua bude dau nghién cire dmg dyp lignin peroxidase va laccase o ngudn goc tir nam dam trong san
xuit bt gmy va xir ly nubc thar nra bin giay, nham giam tuong héa ch.n str dung cho cde qué trinh nay. Xirly
d3m manh g6 trede khn ndu bt 1dy sulfate bang hdn hop enzyme thé gum lignin peroxidase 732 1U v laccase
12 [U/kg nguyén qu kho wygt ddi, & nhigt d(| 28 - 30°C trong 10 ngay, cho phép giam 10% hrong iém ding
Lmng quy trinh ndu ma khong 1am thay d6i chér lugmg bot g:ay trude khi 1y trang Béi vén bt co hoc APMP
nén xir ly dam manh bang enzyme [am ting tinh chit co-ly cia bar, So v doi ching, ch)eu dai din, chi s buc
va chi s xé 1ang trong img 13 8: |2 va 25%. Tién xir ly bot gmy béng hén hop enzyme gom Ilgnln pcmxndase
M70 1U va lnccasc 23 1U/kg bot khé tuyét déi cho phép giam 20% mirc Kém dung trong, léy wriing ma bt giay
vin dat yéu cau chit lugng. Bol sau (ay irang co do |rﬂng 86.9% ISO. cac chi 50 x¢ va chi s0 buc rwong img 13
10,32 m] m'/g vi 4.68 kPa m¥/g Nudc thai rira bt grdy c6 COD 2000 - 2200 mg/l vA dé mau 5000 Pt- Co
duge xit Iy bing hén hop lignin peroxidase 135 1UA va mét luong nhé laccase. Sau xir ly, dd mau trong miu
thi ng}ucm di giam dugc 73,3%: ham lugng lignin giam 62%: COD giam 23,3% va BOD gjim 53,8% so vé1
chi so ban diu Nhu viy. enzyme phin hay ligmn va cac enzyme khic c6 thé duge dua vio qua trinh san xudt
bt gidy va xir ly nuéc thai, gip giam hrong héa chét sir dung vi 1am ting tinh than thién voi moi mrémg coa

ngénh cong nghiép nay.

Tir kvda: hignin peroxidase. laccose. dam g6, bot gidy. tdy trdng. medc ruea bt gidy

DAT VAN DE

Trong thanh phan cua go cellulose chiém uu thé
ulﬁl va ciing l4 thanh phan can dugc giir lai khi sin
xudt g:ay Chiém vy tri thir hai 1a llgmn la hop chit
dai phan tr, c6 vai tro nhu “kco gan cac bd sgi
cellulose va hemlccllulosc trong gé Lignin la thinb
phin khong mong mudn trong gidy nén can phai loai
b trong qua trinh san xuét bot gidy Thong thudng,
dim ménh nguyén liéu gd duqc nau voi héa chat
nhim héa tan lignin va mét so chét hiru co khac.
cio nha may san xudt bt gidy c6 hé lhong thu héi
héa chit, toan bo Phan nuée thar sau ndu (d]Ch den)
2 duye tach ra dé thu hdi héa chét. Bot gidy duqc
nia bﬁng nuéc véi lrong sir dung tir 20 + 60 m */tan,
tiy theo cdng nghé 4p dyng.

Sau khi nu, bqt gidy vdn c6 mau sim cia cic
hO'P chét hgmn blen tinh con [an lrong 46, do viy
can phai dugc tdy tring trude khi xeo gidy. Chlorine
duge coi 14 tac ohan ty tring higu qua nhit nén
duge six dung rong rdi trén thé giéi trong sudt ghn

hét lhc ky 20. Tuy nhlcn nude that cla qua trinh ndu
vi tdy tring bot gmy c6 4 mau rit cao do chira
lignin va cic din xuat cia lignin & dang tring ngung
va chira clo. vi du 2,3,7.8-tetrachlorodibenzo-p-dioxin
(23,78-TCDD). 2.3,7.8-tetrachlorodibenzofuran
(2,3,7.8-TCDF), pcmachlorophenol Péy la nhimg
hop chét it doc hai dbi v6i h¢ sinh thai dudi nude va
sirc khoe con ngudi, nhumg lai khé bi phdn hiy
(Cates et al., 1995; Pokhre), Viraraghavan, 2004).
Trube yéu céu bao vé méi | trudmg vé suc khoe cong
déng ngay cang tro nén cap thiét, cin phat lién tuc
ca tién quy trinh sén xudt dé han ché, lhém chi uén
16 khong sir dung héa chat dgc hai trong thy tring
bt giay.

Trong nhimg nim gin diy, cong nghé TCF lay
tring bt khong sir dyng chlorine va cc hop chat
cia chlorine 42 duqc quan tam tmg dung. Tuy nhién,

chi phi cho héa chat va nang lugng tay tring theo
cong nghé ndy lhubng khé cao nén sin lugng bjt
gidy bi han ché & mitc rit thip (Vi Qudc Bao, 2005).

Nude thai cua qué trinh néu rira bét gidy c6 chira
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mot lugng 16n cie chat hmx co vh vo ca hoa lm\
Thanh phan hiu co cha ycu 1 lignn v dan xudt,
axit bay hei. cac hop chat phenol. chit thom, axit
béo. nhya v.v. Tom I, nude thai tir nha mdy sin
xudl bot gidy ¢6 do dic hai cao va kha nang gay &
nhiém mor trumg nghiém wrong. (Dashiban ef ol .
2010: Pokhrel. Viraraghavan, 2004: Raj of al., 2007;
Sukar ¢ o . 1994) Tinh trang nay di va dang xay ra
a nhicu noi trén hé gidi. con @ Viét Nam lat cang
1rim trong hon do cong ngh¢t san xuiit Jac hdu vil
cong tic quan ly. giam sar chua 11 (Vi Qudc Bao.
2005: Yen et al L 1996).

D¢ logi miu cua nudce thai. cac phuong phip hoa
Iy co the s dpng 1a di¢n phin, sicu loe. trao déi ion.
hip phu oxy hoa v két wa, Nhin chung, cée phuong
phdp néu trén co the fam gidm mau mot cich higu
qua. nhung lai tao thanh mét Tugng lon thal thar ran,
Mt khic, yéu cau vé trinh dé cong nghé. von dau
va chi phi van hanh cao nén chua phu hgp vai diéu
kién san xuat va trinh d¢ cong ngh¢ cua nudc ta,

Mot trong cic hudng dang duge quan tam
nghién cuu la su dung cnzyme trong qua trinh xu Iy
dam manh nguyén li¢u cing nhu 1y trang bit gidy.
nhim giam lugng hoa chat su dung va xa thai ra moi
truomg Su dung enzyme phdi hgp vén phuong phap
hoa ly dé khu méau nudc thai nra bél‘gléy lam tang
thém higu qua xir ly va giam lugng chat thai rin. nhy
do ¢6 thé lam giam chi phi.

Cac enzyme phan hay lignin quan trong nhat la
hgmn peroxidase (LiP). laccase va mangan
peroxidase (MnP). Diy 1d nhom cac enzyme oxy
héa. ¢6 tinh d4c hi¢u co chit khong cao nen tham gia
vao qua trinh phan hiy lignin va phé rdt rong cac
dan xunl cta lignin. Trong 1y niuén, nhiéu Io'h thye
vat. nam va vi khuan. rong d6 xa khudn va ndm dam
ta hai nhém c6 hoat tinh enzyme phan huy lignin
manh nhit. Céc enzyme ndy di dugc nghién ciu
rong rai trén thé gidi nhim 4 ap dung vio qua trinh san
xuat bjt glay vé xir ly nudc thai tir nha may {Akhtar
et al., 2006; Baecker, Shelver. 1998: Bajpai ¢/ al.,
2006: Camarero er al , 2007; Kenealy, Jeffries, 2003:
Johnson, Johnson. 2008: Kondo er al.. 1994; Raj er
al., 2007: Riva, 2006: Skals e al.. 2008; Quinde.
1994).

Trong bai nay, chung t9i trinh bay mdt sb két
qua bude du nghién ciru két hop sur dung hé enzyme
phan hiy Ilgmn cha vi sinh vt trong qua trinh sin
xuat bt glay va xu ly nuge thai, nhim giam bét
lugng héa chat sir dyng. dbng nghla véi giam thai
hoa chat doc hai ra mdi (ruong.
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Pham Thi Bich Hop e7 al.

PHUONG PHAP NGHIEN CUU
Vit ligu

Nguyw li¢u cho san xuat bot glay 1a g6 keo ta)
lugng va go b'lch dan 6 twoi lay W Phi The. Mau

dam manh gd duge chuan bj theo quy trinh chuan
TAPPIT 257 cm-85.

. Nudc thai la nude rua bot gidy. c6 cac chr s6 ban
dau: TSS. 317 mg/1: COD. 4400 mg/l: BOD.. 1410
myg/l: lignin, 902 mg/l: 4 mau 10000 Pt-Co va pH
9.6.

To hgp enzyme 1ho (sau day goi Ut 1a enzyme).
bao gom chu yeu lignin peroxidase \a laccase, dugc
thu nhén wr dich nuéi céc chung vi sinh vit cua
Phong Cong nghé 1én men trong thiet bj lén men w
déng Biofo 110 (USA) tai Vién Coéng nghé sinh
hoc. VAST.

Xic djnh hoat tinh enzyme

Hoat tinh lignin peroxidase duge xic dinh theo
phuong phap cua Niladevi va dong tac gia (Niladevi
et al.. 2005).

Hoat tinh laccase dugc xic dinh theo phuong
phip cua Cho va dong tac gia (Cho ef al.. 2008).

Phin tich chit lugng caa nuéc thii rira bjt gidy

Xac dinh d¢ mau theo TCVN 6185:2008: xic
dinh COD theo ISO 15705 (2002) (E). xac dinh
BOD theo TCVN 6001-2:2008. Danh gia ham lugng
lignin trong nuéc thai theo phuong phap Pearl va
Benson (Ra) er al.. 2007).

Nir Iy ddm manh nguyén li¢u bing enzyme

Dim manh rong mau déi chimg duge ngam
trong nuéc. mbu thi nghiém dugc ngam trong dich
enzyme, theo cong thire LiP 732 IU/kg va laccase 11
1U/kg nguyén liéu khd tuyét déi: nhiét d 28 + 30°C.
Théi gian ngam tr 5 dén 15 ngay. tly theo thi
nghi¢m. Sau khi ngam U, manh nguyén li¢u dugc nia
sach dé san xudt bt gmy

San xudt bjt gidy sulfate

Tong kiém theo NaOH la 20% theo trong lugng
nguyén liéu kho tuyét dd1 (KTDB). d¢ sunphua 25%
s0 v&i tdng kiém. ty 1§ bot trong dich 25%. Thai gian
gia nhiét 6 170°C 12 90 phut va duy i trong 150
phit. Bét sau ndu duge rira sach, vit khé, xé nhd va
bao quan trong tai mlon & nhi¢t dé 4°C. Cac chi sb
phan tich 1a: hi¢u sudt ndu, wj sb kappa theo TAPPI
T236 om-99 va 49 bén co - ly theo cac phuong phép
chuin TAPPI tuong img.
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Sin xuat bt giﬁ_\ ca hoc (APMP)

AManh sau khi \ir 1y bing enzyme %nhu da néu &
wén) duge nghien 50 b§ trén may nghien Ha Lan 20
it Sau dé. vit khd va tham thiu héa chét thn thie
shit voi dung dich diethylenetriamine pentaacetic
«id (DTPA) 04" so véi trong lugng nguyén liéu
14 tuyét don. ty 16 nguyén liéu trong dich 1 25%;
40 60°C: thiri gian 60 phit. Sau d6, thim thiu
2 chit lin thir hai (Na,Si0y 3%: MgSO, 0.05%.

0,4 0. NaOL 2,5%; DTPA 0,5%%) trong théi glan
18 phm oS80, 1y 18 bot 15%. Két thic thm thau,
nguyén li¢u duge ngh:én (rén mé: ngh\en bt co hoc
vy 1¢ bot 10 - 20%, d§ nghien bjt 17 + 19°SR.
Sau do. bt duoc rira sach, sang logi qua ludi sang 4
@ mesh. déng im, xdc dinh do kho va tdy tring
MgSO; 0.05%: H,0, 6%; NaOH
. thoi gian tay 180 phit & 85°C: 1y
. Cac miu bt thu duge duge nghién trén
hmw PFL ap Iuc ngluen 3.33 N/mm. ty 1¢ bét
lir, o vomg nghién 7500 véng va aéc dinh tinh

chatco - Iy

Sirdyng enzyme trong tdy tring bjt gidy

v duoe xir ly bing enzyme lruéc giai
doan iy 1ranz LCIF. Hén hop enzyme gom LiP 1470
IUva lacease 23 1U/Kkg, bot giay khé tuyét déi. Ché
dowu Iy ty 1 bat gidy trong dich 10%, mirc ding
chlonne hoat unh 4,5% so véi trong luong bdt khé,
uyét dor nhiét do 28 + 30°C; thén gian tay theo thi
nehiém. Keét lh i qir 1y enzyme, bot duoc tich loai
Toe va 1y siing quy trinh ECF (DyEqD)E D).

Phin tich tinh chit co - 1y ciia bt gﬁy
Neo miv dé xde dinh d$ lrang cua bt theo

lTn s kappa

20

Tri 56 K (mifg). Tan Kiém (g/l)

pC 5

TCVN 6729 (2006). Xic dinh dé bén kéo theo
TCVN 1862 -1 (2006). Xic dinh d bén xé theo
TCVN 3229 (2006). Xic dinh do chiu buc theo
TCVN 3228-1 (2006)). Nghién mAu tiéu chusn bing
may nghm\ PF1 theo TAPPI T 248 sp-00. Xac dinh
86 trang theo TCVN 1865 (2000) Xac dinh trj sé
kappa theo TAPPI T 236 cm-8S.

Xir ly nuée thai rira bt giﬁy bﬁng enzyme

Nudc thai dugc pha lodng b!ng nuéc mdy tay
theo thi nghiém, trung hoa bing sulfuric acid.
Didu kién thi nghiém: Mirc ding enzyme LiP 135
1U/ht va laccase 12 1U/; nhiét do 28 - 30°C; thoi
glan xir ly 16i 72 h.

KET QUA VA THAO LUAN

Sir dung enzyme trong xir Iy dim mioh oguyén
tigu

Khi xir 1y dSm manh bing enzyme LiP hoic
laccase riéng biét thi trj 56 kappa cia bjt gliy sau
néu sulfate khong giam di dang ké so vér déi chimg
Kappa chi giam rd rét trong trudmg hop xur ly bing
hén hop hai enzyme néi trén.

Téc dung phén hiiy lignin ciia enzyme

Dim manh dugc xir ly bing enzyme vén cic
khoang thoi gian khac nhau truge khi ndu bét
sulfate. Mic 4 phan hity lignin do xir Iy enzyme
duqc dé4nh gia qua cnc chi sé nhu tan kiém va tny
s6 kappa cia bt gmy sau ndu. Két qua dugc trinh
hay trong h hlnh 1

mTan kiém

10 15

Thél glan (ngay)

Hinh 1 Myrc 4% phan M lignin trong d8m manh béi enzyme. BC Dam manh drroc ndu ngay, khong qua xUr Jy enzyme
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Tr s kappa dugc xac dinh nhim dinb gia mic
Ao khir lignin cua bt sulfote sau ndu (TAPPI T236
cem-85). Ngam G dam manh vai cnzyme phdl\ huy
Inynn T gmn\ dang ke kappa cua cac miu bt sau
ndu. So véi doi chimg, kappa cua mbu xu 1y véi
enzyme S va 10 ngdy gidm tuong ung 18.75% va
26,6%. Tuy nhién. khi kéo di thoi gian u vai
enzyme Ién 1S ngay thi kappa khdng ynm nhicu
ham. Tan kitm tang |+ 2 g/l trong mau co xu ly
enzyine, nglu.n la qud trinh nay tidu ton ft kiém hon.
Hi¢u sudt thu hoi bt sau nau khong by anh huong
bai qua rinh ngdm & enzyme vd gitr n dinh & mic
xap \ S0e.

T két qua trén cho thay. néu su d\mg
enzyme dé ngam u dAm manh trude khi ndu lhl
vin duy tri duge hlgu sudl thu hoi boL. giam trj 56
kappa han so v mdu khoub qua xur ly enzyme
va co thé giam muc ding kiem, nhu vy c6 the
han ché sy suy giam tinh chdl co - Iy coa bot.
Thoi gian xu ly dAm manh véi enzyme thich hgp
nhdn 1a 10 ngay.

Pham Thj Bich Hop er al.

Ung dung enzyme nhim gidm miec diing kibm
trong san xulit bjt sulfate

Thi nghi¢m nhu trén dugc lap lai. nhung giam 5,
10. 15 va 20% cua lugng kiém sir dung trong quy
trlnh chudn san xvat byt sulfate. So sanh két qua cho
thdy giam mirc kiém sir dyng 10% (Bang 1) la
phueng én 161 nhat. Thon gian ngém u enzyme khong
anh hudng rd rét dén hlcu sudt bot sau nau. Mic di
(m giam 10% lugng kwm song bol sau nau cua cac
miu c6 xu ly enzyme van cb rj sb kappa thip hon
doi chimg. Sau 10 ngay xu ly. kappa giam 16.7%.
Tri s0 kappa khéng giam nhu:u hon nira khi xu ly
kéo dai hon 10 ngay. Chiéu dai din va chi sé byc
giam, nhung chi so xé lai ing.

Nhin chung, két qua cua thi nghi¢m nay Jai khang
dinh 1héi gran ngam 0 ddm manh thich hop nhat Ia 10
ngay. Theo Akhtar va dong Lic gia (2006) va Baecker,
Shelver (1998) d4 ding ky patem hai quy trinh xur Iy
dam manh nguyén ligu bing ndm muyc tring sinh
enzyme phan hiy ligmin trong 7 + 10 ngay. chinh la
thoi gian van chuyén nguyén li¢u 161 noi san xuat

Bang 1. Tinh chét co - Iy ca b8t sau ndu khi gidm mac dung kidm.

Thei glan 4 v Tri sb kappa Higu subt byt Chidu dal dit  Chi 84 xé Chi 56 buc
enzyme (ngay) (mlig) sau ndu (%) {m) (mN.mg) (kPa.m’/g)
[ 221 50.65 9850 6.97 6.30
5 27 50.64 9500 7.18 6.42
10 8.4 50.10 8990 7.96 591
15 18,5 50.82 9240 7.66 6.69

PC: BdI chirng (dam manh khéng ngam G vér enzyme).

Sir dung enzyme trong sén xut byt gidy co hoc
(APMP)

Anh hurong cua xir ly enzyme 161 hifu sudt thu hoi
va dp trang ciia bjt co hpc (APMP)

Két thic qua trinh tién xi ly dam manh bAnb
enzyme. nguyén ligu dugc thim théu héa chdt,
nghién va xac dinh Ineu suat thu hdi va d¢ ring cua
bot co hoc APMP. Két qua dugc trinh bay trong
Bang 2.

Xir 1y enzyme khéng anh huong nhitu 161 higu
suat thu héi bjt co hoc. Ca thi nghiém vd dbi chung
dcu dat tir 80,18 - 80.94 %. Riéng d6 tring cua bt
glay sau thdm théu chju anh huong rd rét cua qua
trinh xir ly enzyme vi ting din theo thoi gian xir ly.
Tuy nhién, khi két thic qua trinh |ﬁy Uing dé |réng
clia san pham bt thu duge lai lhap hon so vai méu
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déi ch\mg khodng 1% ISO. Day la két qua busc diu
nén can tién hanh nghién ciru thém dé c6 thé giai
thich rd hon cho hién wugng nay.

Anh hwdng ciia xir Iy enzyme 167 tinh chdr co - Iy
caa bpt co hpc APMP

Mgt irong nhimg anh huéng tich cue nhat Ia xir ly
enzyme 43 1am ting d bén co - ly cua bjt (Bang 3).

Theo béang 3, 43 bén co - Iy ciia bt APMP tang
1én dang ké khi xir ly enzyme. Dic biét, chitu dii
dint tang tir 4920 m 1én 4960 m va 5310 m (tang 3.5
+ 8,0%) khi ngim 0 dam manh ur 5 = 10 ngay. Véi
thoi gian o 15 ngny thi chiéu dai dint giam nhe¢. Cac
chi s6 khic cioa giay cilng ting déng ké: chi sb xé
ting 7 — 12% va chi s6 byc ting 9 + 25%. Nhu viy,
duéi tac dung cua enzyme. bol ¢o APMP thu dugc
c6 chit lugng co - 1y 18t hon mau déi chimng.
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ging 2. Anh huéing cUa xir ly enzyme 161 66 IrAng va higu sut thu hdi bdt cor hoc APMP.

Thoi glan 0 v&i enzyme D6 trdng sau thdm théu

D§ tréng sau tdy tring
% 1S0)

Higu sult by
i (% 130) (%é)u suat bjt
0 537 75.4 8018
5 543 74.5 808
n 56.7 74.8 80.6
15 55.8 735 80.94
0C Bl chirng (d3m manh khong ngdm U véi enzyme).
Bing 3. Anh huréing coia qua trinh xir Iy enzyme 16 tinh chét co - Iy cla bt co hoc APMP
The glan xir ly (ngdy) D& nghién Chidu dai dirt Chi sb xé Chi sé buc
(sR) (m) {mN.m"lg) (kPa.mg)
8¢ 10 4920 4.0 2,03
H 8 4960 a3 2.18
10 40 5310 45 2,55
15 a1 5120 40 224

DC: Db chimg (b6t gidy khéng ngam U vén enzyme)

lfng dung ligmn peroxidase va laccase trong tdy
tring bt giky héa hoc

A;:h huomg ciia xir Iy enzyme trong 1dy tring bjt
giay héa hoc
Bo( sulfate dugc ngam u vul enzyme va iy
g bing cong nghé ECF. Ké qué xic dinh d§
ing ciia bot gidy sau tdy va tinh chét co - 1y duoe
Déu trong baag 4.

. Cac miu bét duge xir 1y enzyme truéce khi dem
thy tring deu cho hi¢u qua tot hon so vai d6i
chimg: 4o fring cua bt tang lén 0,6 + 1,3% ISO

tuong dng véi théi gian xu 1y enzyme | va 3 h.
Tang thon giap u Jén 5 h khong cho hi¢u qué cao
hon nira, vi 4§ tring cia bt sau 1y tring vin giit
& muc 87,8% I1SO. Nhu viy, thoi gian xir ly
enzyme cho bt giéy 15t nhét 12 3 h,

Bol voi chc do bén co - 1y ciia bjt sau tay tring,
chi sb xé va chi s byc nhin chung khéng thay doi
nhneu. riéng chiéu dél dint cia cdc miu giam 12,5%
dén 13,1% so v&i miu déi chimg khi dng thon gian
X by tr 1 lén 3 h. Nhu véy, dé& han ché sir giam db
bén co- 1y va llcl klem chi phi thi thoi gian xir 1y bot
bing enzyme (5t mhét 12 3 h.

Bing 4. Anh hurdmg clia thai glan x 1y enzyme t6i @6 réng va tinh chét co - ly cda bot gidy.

Théi glan xir ly enzyme 4§ tring Chidu dai dit (m) Chi s6 xé Chi 6 byc

) (% 1S0) (mN.m’Ig) {kPa.m’lg)
b 86,5 8540 10.19 4,66
i1 87,1 7430 10,64 4,48
s 87,8 7470 10.84 459
5 87,8 7420 10,95 442

BC: B chimg (bét gidy khéng ngam U véi enzyme).
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Kha nang giam lugng chlorine dioxide trong tly
trang sau khi xir Iy engyme

Thi nghi¢m néu trén duge 13p lai (b6t gidy duge
xu ly vdi enzyme trong 3 h trude khi tdy Iriing),
riéng mirc dung chlorine dioxide (C10),) gidm 15%
va 20%, tuong duong vii 3.83% va 3.6% chlorine
hoat tinh so vdi trong lugng bt kho tuyét dbi. K&
qua dugc dua ra trong bing 5.

Tir bang $ cho théy, ddi voi bot di qua xir Iy
enzyme, viéc giam mirc dung chlorine dioxide khong
anh hudmg nhidu dén tinh chiit co - ly cia gidy. Sy
dao dong trong miu thi nghiém so v6i ddi chimg 1a
khong 16n lam. Quy trinh ECF 1A quy Irinh chudn
nén murc dung chlorine hogt tinh da dugc t6i vu héa
cho bdt gidy hoa hoc. Vi viy. sir dung enzyme 1am
giam dugc 15 + 20% mirc ding dioxide chlorine la
két qua budc dau cb y nghia quan trong vé kinh té va
tac dong mo1 truding.

Ung dung cnzyme trong xir IY nuéc thai ria bjt
gy

Anh huong COD ban diu dén hi¢u qué xit Iy cia
enzyme

Diéu ki¢n xir ly nhu di mé (i trong phuong phéap

Pham Thj Bich Hgp et al.

nghién ciru. Nhim xic dinh COD ban dau thich hop.
thi nghi¢m dugc (ién hanh véi cac mau nudc thai co
COD trong khong tir 1100 + 4400 mg/l (Bang 6).

Két qua trong bang 6 cho théy enzyme khéng
phét huy duge higu qua trong nudc thai cé COD irén
4000 mg/l. V&i COD khoang 2200 mg/l thi enzyme
da 13m giam khosng 70% d¢ mau va gidm 25% COD
ban dau @ nhirng dd pha lodng cao hon thi hi¢u qua
khir mdu vA COD khéng tang nhidu. Nhu viy, nudc
thii c6 COD ¢ mirc 2200 mg/1 14 thich hop cho xir ly
biing cnzyme dat hi¢u qua t6t. Vong xur Iy ndy c6 the
Kkhép kin nhim tiét kiém lugng nuéc ding cho pha
lo3ng.

Chit legng ciia mwdc thdi rica bjt sau xir by véi
engyme

Tir két qua khao sat diéu kién xi Iy nuéc thil nra
bt gidy véi enzyme d3 xac lap duge diéu ki¢n thi
nghiém nhu sau: Nuge thai vai COD khoang 2000 ~
2200 mg/t va d mau 5000 P1-Co; mic ding enzyme
LiP 135 IUA, laccase 12 1U/ nuéc thai; nhiét d 28 ~
30°C: thoi gian xir ly khoang 72 h. Chét lugng cia
nude thai sau xir ly enzyme duge trinh bay trén hinh
2, theo d6 d¢ mau giam 73.3%, COD giam 23,3%,
BOD; giam $3.8% va ham lugng lignin giam 62%.

Bang 5. Anh hurding cia mirc dung chlonne dioxide to1 inh chat co - Iy cda bét gidy.

Mirc ding chlorine D§ trdng Chidu dai din Chisd x4 Chi 56 byc
) (%IS0) (m) (mN.m’ig) (kPa.mg)
BC 86,5 8540 10,19 4.66
Khoéng gidm (4.5% chlorine hoal tinh) 87.8 7470 10.84 4.59
Giam 15% (3,83% chlorine hoal linh) 87.2 7680 10,56 4.61
Giam 20% (3.6% chlorina hoat tinh) 86.9 8220 10,32 468

DC: Bdi chirng (B41 gidy khdng xi7 Iy enzyme. mirc ding 4,5% chlonne hoal tinh so v&ri rong hrang bat khé tuyét db).

Bang 6: Anh huéring clia COD ban diu ciia nuéc hai 16i hgu qud xir ly.

€OD (mgh) 0% mau (Pt-Co)
Truoe xir ly Sau xirly Ty 18 gidm (%) Truéc xir Iy Sau xr ly Ty I giam (%)
4400 4382 04 10.000 9871 13
2200 1637 251 5061 1474 709
1470 1092 257 3340 955 7.4
1106 818 26,0 2507 707 718

508



chi Cbing ngh¢ Sinh hoc 9(4): 503-510, 2011

6000

5000

4000

3000

2000 \|
1000

0 Q
D mau. Pt-Co  COD. mgtt

Hinh 2. Két qua xir iy nurérc thdi bdng enzyme sau 72 h.

KET LUAN

HE enzyme phan huy ctia vn sinh vét dugc thir
ighém img dung rong mot s6 cong doan cia qui
wioh sin xudt bjt gidy sulfate va bot co APMP,
him glém mirc ding kiém va chlorine dioxide dé
gitm thiéu hoa chit doc hai.

Ngim 0 dAm manh nguyén liéu v&i enzyme 10
ugay trede khi ndu bol gidy sulfate cho phép giam
10% lrong kiém ma »an dép img yéu cau chit lugng
bt trade cong doan uy tring. Trong quy trinh sdn
wudt bt co hoc, d6 bén co- 1y ciia bt APMP tang lén
ting ké khi xir 1y enzyme cho dam manh Chiéu déi
dirt ting 8,0%, chi s6 xé ting 12% va chi s buc ting
25% so vén ddi chimg.

Xir ly bot gmy trong 3 h véi enzyme trude cic
gai doan thy wing ECF cho phép giam 20% mitc
ding chlorine dioxide ma khéng lam dnh huémg den
ckdt lrgmg bt g:ay B§t sau tay tring 6 4o tring
86,9% 1SO, chiéu dai dirt 8220 m, chi sb xé 10,32
mNm/gvAchl 56 buc 4,68 kPa.m?/g.

X¥ Iy nuéc thai rira bot gidy bing hén hep
lignin Pemxldase va laccase véi cic diéu kién: COD
da nuge ddu vao 2000 + 2200 mg/l; mic ding
cazyme LiP 135 JU va laccase 12 [U/; nhiét d§ xir
1§28~ 30°C. Sau 72 h, d$ mau cita méu thi nghigm
im 733%, COD gidm 23,3%, BOD; gidm 53,8%
¥iham lwong lignin giam 62% so véi gid trj ban du.

Lt cim om: Céng trinh dugc tai tro kinh phi tir B§
CGng  thwomg cdp cho dé tai ma  s6
DT.07.08/CNSHCB thugc dé an “Phat trién va mg
ding cbng nghé sinh hoc trong linh virc cong nghiép

~Oh
m72n |
|
N N
BODS. mgfl

Lignin, g/l

ché bién dén nam 2020” va su h6 trer vé trang thiét
by ctia Phong thi nghiém trong diém Céng nghé gen,
Vién Cong nghé sinh hoc, Vién Khoa hec va Céng
nghé Viér Nam.

TAI LIEU THAM KHAO

Vil Quée Bio (2005). Pinh gik trinh d cong, nght nginb
cong nghiép gidy Viét Nam. Bdo cdo tong kér dé 1i cdp
Bo. Bo Cong nghiép.

Akhtar M, Hom EG, Leniz MJ, Swaney RE (2006)
Eucalyprus biomechanical pulping process. US Patent No
7008505,

Baecker AAW, Shelver GD (1998) Method of microbial
pre-treating wood chups for paper making. US Patent No.
5851351,

Bajpai P. Anand A, Sharma N, Mishra SP, Bappai PK,
Lachenal D (2006) Enzymes 1oprove ECF bleaching of
pulp. BroResources (1) 34-44.

Camarero S, Ibarra D, Martinez AT, Romero J, Gutiérrez
A, Rio JC (2007) Paper pulp delignification using laccase
and natural mediators, Enz Microb Technol A0° 1264-1271
Cates DH, Eggert C, Yang JL, Eriksson KE (1995)
Comparison of effluents from TCF and ECF bleaching of
kraft pulps. TAPPIJ 78(12) 93-98.

(hitp//tappi.micronexx.com/JOURNALS/PDFS/95DEC93
-pdf)

Cho NS, Cho HY, Shin 8J, Choi YJ, Leonowicz A, Ohga
S (2008) Production of fungal laccase and s
immobilization and stability J Fac Ag/ Kyushu Unv 53
13-18

Dashlban M Schraﬁ H, Syed TA, Qm W (2010) Fungal
of ligoin. Inf J

509


http://http.//tappi.micronexx,coni/JOURNALS/PDFS/95DBC93

Biochem Mol Biol 1(1): 36-50.

Johnson B. Johnson T (2008) Litcrature review of color
reduction technologies for kraft pulp mill efMucnt. Beca
AMEC Ltd. report. hup /hvww envbop govinz/Consets!

Kenealy WR, Jellries TW (2003) Enzymes processes for
pulp and paper: A review of recent developments. In:
Wood Deteroration and Preservation. Chapler 12: 210-
239,

Kondo R, Kurashiki K. Sakai K (1994) in vilro blcaching
of hard d kraft pulp by ¢ cnzymes excreted
from white rot fungi in o cultivation system using a
membrane filicr App! Environ Microbin! 60(3): 921-926.

Nitadevi KN, Prema P (2005) Mangrove Actimomycetes as

Pham Thi Bich Hop er al.

A review,
pdf.

hup://www
Raj A, Krishna MM, Chandra R (2007) Decolourisaton
and treatment of pulp and paper mill cflluent by lignin-
degrading Baclllus sp. J Chem Technol Biotechnol 82:
399-406.

Riva S (2006) Laccases: Blue enzymes for green
chemistry TRENDS Bivtechnol 24(5): 219-226.

Sarkar JM. Tseng AM, Collins JH (1994) Trcaiment of
pulp and paper wastewaler with reducing agent and a
polymer for color removal. US Patent No. $326479.

Skals PB. Krabek A, Nielsen PH, Wenzel H (2008)
i of enzyme assisted processing

the source of ligmnolytic cnzymes. A

19(2): 40-47.

Pokhrel D. Viraraghavan T (2004) Treetment of pulp and
paper mill wastewater - a review. Sci Toral Environ 333:
37.58.

Quinde A (1994) Enzymes in the pulp and paper indusiry:

Ei
in pulp and paper industry. /mt J LCA 13(2): 124-132.

Yen NT. Oanh NTK. Reutergard LB. Wise DL, Lan LTT
(1996) An tnicrgrated waste survey and environmental
cffects of COGIDO. a bleached pupl and paper mull in
Vietnam on the receiving water body. Global Environ
Biotechnol 66:349-364.

APPLICATION OF LIGNIN DEGRADING ENZYMES TO REDUCE CHEMICAL
CONSUMPTION IN PULP AND PAPER INDUSTRY

Pham Thi Bich Hop', Cao Van Son’, Vu Van Loi', Phan Thi Hong Thao', Luong Thi Hong®, Phi Quyet

Tien"*

! Institute of Biotechnology
*Insntre of Paper and Cellulose Technology

SUMMARY

The microbial hgnin-degrading enzymes. such as lignin peroxidase (LiP), laccase, mangan peroxidase eic.,

can be used for pulp bleaching and decolorization of the effluents from pulp and paper industry. This paper
presents some preliminary results of our rescarch on the role of lignin-degrading enzymes in the reduction of
chemical consumption in pulp and paper industry. Before pulping. wood chips were treated for 10 days at
ambient temperature with the mixture of LiP and laccase of 732 1U and 12 1U/kg dried material, respectively.
This allowed 10% reduction of NaOH used in the subsequent sulfate pulping without changes in the quality of
the pulp cntering bleaching. For alkaline peroxide mechanical pulping (APMP), the same enzymatic pre-

ignifi h: d the physice h 1 srength of the pulp, showing increase in the breaking
length. tear and burst indexes of 8%. 12% and 25%. respeclively Pre-treatment of the pulp with ligninase
lowered the amount of chlorine dioxide used in ECF bleaching to 20% without changing the quality of
bleached pulp. i.c. the brighincss was of 86.9% SO, breaking length of 8220 m, tear and burst indeces of 10.32
mN.m/g and 4.68 kPa.m’/g, respectively. The sulfate pulp wash cfiuent was treated with lignin-degrading.
enzymes under the following conditions' initial COD up 10 2200 mg/; LiP 135 1U/1 and small amounts of
Jaccase; ambient temperature; duration of 72 h. This treatment resulted in significant decrease of initial values
as follows: 73.3% of color intensity, 62% lignin content, 23 3% COD and 53.8% BOD. Thus, the use of lignin-
d ing enzymes as pi intergrated bi ysis promuses an effective solution for sustanaible pulp and
paper production

Keywords: APMP pulp, laccase. lignin peroxidase, pulp bleaching, pulping effluents, sulfate pulp, wood chip
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