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Industrial Alkaline Xylanase cho xtr ly bt gidy va giay:
enzyme xylanase kiém ho tro’ tay trang bot kraft

Nhom Nghién ctru Enzymes.bio - Wellington, New Zealand - June 20, 2026

Industrial Alkaline Xylanase la enzyme thuy phan xylan dwgc dung nhe mét bwérc tién xi
ly sinh hoc trong quy trinh bot gidy, dic biét trwdc cac cong doan tdy trang. Co ché chinh 1a
cat c6 chon loc mot phan xylan trén bé mat so1, gitup ting kha nang khuéch tan ctia hda chat
tdy, ho tro gidm tiéu thu hoa chit va gidm tai moi trwong trong nhivrng diéu kién quy trinh phu

hop M,

Trong nganh bot gidy va gidy, xylanase kiém khong dwgc hi€u 1a chit “tiy trang” thay thé hoan toan
chlorine dioxide, peroxide, oxygen hodc cac bwéc extraction. Vai tro thwc té cia n6 la bleach boosting:

1am cho bot dé tdy hon, nhor d6 nha may c6 thém dw dia ky thuat d€ dat dd trdng muc tiéu véi mirc hda

chat thap hon hoic cai thién hidu qua tiy & cung diéu kién héa hoc [2],
Industrial Alkaline Xylanase la gi trong bdi cdnh pulp and paper?

Industrial Alkaline Xylanase la ché phim enzyme xylanase cong nghiép dwoc dinh hwédng cho méi
trweong kiém cla qua trinh xtr ly bot gidy. Xylanase thudc nhém enzyme phan cat lién két -1,4 trong
xylan, mot hemicellulose quan trong c6 trong gb cirng, g6 mém, rom ra, ba mia, tre va nhiéu nguyén

liéu lignocellulose khac 1,

Piém cAn nhin manh 1a tng dung trong gidy khong nham thiy phan triét dé toan bd hemicellulose.
Trong tdy trang bot kraft, muc tiéu thwong 1a xt 1y c6 ki€ém soat phan xylan tai bAm hodc hién dién trén
bé mat soi, noi c6 thé can tré sw khuéch tan clia héa chat tiy va gitr lai lignin hodc cac cdu tric tao mau
[3]

Thuét ngir “alkaline” cho biét enzyme dwoc lwa chon vi phu hop hon véi diéu kién pH kiém hodc kiém
nhe thwdng gap sau ndu kraft, sau rira bot nau, sau oxygen delignification hodc trong cac chudi xtr ly

bot gidy cong nghiép. Cic nghién ciru vé xylanase kiém, chiu nhiét va it/khong c6 cellulase dwoc quan
tAm déc biét vi chling gan véi yéu ciu van hanh cia nganh gidy hon so v&i nhiéu enzyme trung tinh

hoic acid .
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Enzymes.bio cung cip Industrial Alkaline Xylanase cho (rng dung xtr ly bot gidy va gidy voi vai tro nha
cung cap thwong mai, khong phai nha san xuit enzyme hay phong thi nghiém phat trién enzyme. San
phdm dwoc ban truc ti€p online theo don vi 1 kg; CoA va SDS dwoc cung cip kém theo Khi dat hang

dé ho tro hod so chit lwong va an toan ndi bo.
Vi sao xylanase kiém hiru ich trong tay trang bot gidy?

Trong quy trinh kraft, lignin dwoc loai bé phan 1én & giai doan niu va cac budc tiy ti€p theo, nhwng
mot phin lignin, chromophore va ciu tric lién quan van con trong bot. Dong thoi, xylan c6 thé hoa tan
trong méi treorng ndu Kiém roi tai két tia 1én bé mat soi khi diéu kién thay doi, tao mot 1op

hemicellulose danh hwéng dén kha nang ti€p can cia héa chat tay B,

Xylanase giip mé& dworng khuéch tan bang cach thiy phan mot phan xylan bé mat. Khi lép can tré nay
dwgc lam “méng” hoic tré nén dé thdm hon, chlorine dioxide, peroxide, oxygen hoic cac chit tdy khac
c6 thé tiép xuc hiéu qua hon véi lignin con lai, trong khi cdc manh lignin da bi oxy héa ciing dé thoétra

khéi thanh soi hon 21,

Vé mat moi trwong, loi ich dwoc quan tim nhiéu nhat 1a kha nang gidm nhu ciu héa chat tiy c6 chira
chlorine trong mot sd chudi ECF, tir @6 hd tro gidm phat sinh cac hop chat hitu co halogen hip phu

duorc, thwong dwoc goi la AOX. Cac tong quan vé can thiép enzyme trong papermaking mé ta xylanase

nhuw mot hwéng ti€p can than thién hon véi méi trweorng khi dwoc tich hop ding vao quy trinh tay 21,

Diéu nay dic biét quan trong vi nganh gidy khong chi tdi wu do trdng ma con phai kiém soat nwéc thai,
bun thai, héa chit phu tro va phu pham tir quy trinh kiém. Nhirng nghién ctru vé bun voi, nwéc thai
kiém va phu phdm tir nganh gidy cho thdy chudi sn xuit gidy c6 nhiéu diém phat sinh vat liéu can quan

Iy mdi treong, nén giam tai héa chat diu vao 1a mot hwéng cai thién cé y nghia hé thong 5,
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Co ché tac dong: xylanase cat xylan, khong “an” cellulose

Xylan la polysaccharide c6 khung chinh gbm cac don vi xylose lién két f-1,4, thwdrng mang cadc nhanh
nhuw arabinose, glucuronic acid, acetyl hodc cAc nhom thay thé khac tily nguén nguyén liéu. Endo-

xylanase cit ngau nhién cac vi tri trong khung xylan, tao cac doan xylo-oligosaccharide ngan hon va

lam gidm tinh lién tuc ciia mang hemicellulose 1.

Trong bot kraft, xylan khong chi nam rai rac trong thanh s¢i ma con cé thé hién dién & 1ép ngoai cla
soi sau khi bi hoa tan va tai lang. L&p nay c6 thé giir lai lignin, che chidn chromophore hodc lam gidm
t6c do khuéch tan ctia hda chit, nén viéc cat c6 kiém soat giup bé mit soi tré nén dé xir ly hon trong

cac buéc tdy sau 2],

Mot diém Ky thudt quan trong la xylanase dung cho pulp and paper thwong dwoc wu tién khi cé hoat
tinh cellulase thip hodc khéng dang ké. Cellulose 1a khung chinh quyét dinh d6 bén s¢i; néu enzyme di
kém cellulase manh hodc diéu kién xir ly qua khac nghiét, dd0 nhét bot va tinh chit co ly cia gidy c6 thé

bi anh hwéng bat loi 4],

Vi vdy, co ché mong mu6n khong phai la “phan huy s¢i” ma 1a diéu chinh bé mat hemicellulose. C6 thé
hinh dung xylanase nhuw c6ng cu mé& khoéa lop can tré & quy mé vi mo: n6 lam ting tinh thdm cta thanh
soi va cai thién kha nang giai phong lignin, nhwng khong nham pha v ciu tric cellulose tao nén do

bén ctia bot gidy [©l,
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Vi sao phai la alkaline xylanase thay vi xylanase thong thuwong?

Nhiéu xylanase tw nhién cé viung hoat dong tdi wu & pH acid hodc trung tinh, phu hop véi thwe phim,
thirc an chan nudi hodc chuyén hoa sinh khoi. Tuy nhién, dong bét gidy sau niu kraft va sau cac buéc
xt ly kiém thwong khéng ly twérng cho cac enzyme nhay kiém, nén enzyme dung trong gidy cin giir

dwoc hoat tinh va d6 6n dinh trong mdi trwong pH cao hon 1,

Néu nha may phai diéu chinh pH qua sdu dé phu hop véi mét enzyme khong chiu kiém, lgi ich quy
trinh c6 thé bi gidm b&i chi phi hda chat diéu chinh pH, ting mudi trong nwdc thai, gidn doan vin hanh

hodc rai ro dn mon thiét bi. Vi vay, xylanase kiém dwgc quan tim nhw mot lwa chon thwe té hon cho cac

day chuyén vén da van hanh trong méi triorng kiem 171,

Cac nghién ctru vé xylanase kiém chiu nhiét va khéng c6 cellulase cho thdy hwéng phat trién enzyme
phuc vu pulp and paper tip trung vao ba dic tinh: hoat ddng trong pH kiém, 6n dinh & nhiét d6 cong
nghiép va chon loc trén xylan. Pay la nhirng yéu cau khac biét so v&i xylanase dung trong nhiéu nganh

khac, noi pH va nhiét do c6 thé dé kiém soat hon 4],

Gan day, cdc nghién ciru ky thuat protein ciing cho thiy viéc diéu chinh dién tich bé mat c6 thé cai thién
do 6n dinh kiém cta xylanase, du mot s§ vi du ndm ngoai nganh gidy nhw xir ly dét. Diéu nay ciing cd

xu hwdéng chung: tinh bén kiém khong phai chi tiét phuy, ma la thudc tinh thiét ké quan trong déi véi

enzyme hoat dong trong moi trworng cong nghiép kiem 8,

Ung dung chinh trong quy trinh bot giay

Tien x{r ly trwéc tay trang bot kraft

Ung dung phé bién nhat ctia industrial alkaline xylanase 13 tién xir Iy bot kraft truérc cac bwdc tiy tring

N

hda hoc. Sau ndu va rira, enzyme dwoc dung nhw mot giai doan sinh hoc dé 1am bot “dé tdy” hon,

thuong dwoc md ta trong tai liéu ky thuat nhw mot X-stage trude cac bwée ECF hodc TCF B,

Trong bot kraft eucalyptus da khir lignin bang oxygen, nghién ctru vé xir Iy c6 hd tro xylanase cho thiy
enzyme c6 thé dnh hwdng tich cwc dén hiéu qua ctia chudi ECF. K&t qua dang nay dic biét c6 y nghia vi
eucalyptus 1a ngudn gb cirng giau xylan, noi co ché loai bd xylan bé mit c6 thé thé hién ré hon so véi

mot s§ loai bot c6 ham lwong xylan thap hon 21,
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Ho tro’ chudi ECF

ECF, hay elemental chlorine free, thuwdrng st dung chlorine dioxide thay cho chlorine nguyén t6.
Xylanase khong thay thé chlorine dioxide, nhwng cé thé giip gidm nhu cdu chlorine dioxide dé dat mic
tiy twong dwong trong mét sé diéu kién, nho ting kha nang ti€ép cén lignin va gidm phan xylan can tré

trén bé mit soi 21,

Mot vi du khéc 1a nghién ctru xylanase A tir Bacillus halodurans C-125 trong tdy ECF bot rom lta mi, cho
th4y xylanase c6 thé dong vai tro “bleach boosting” v&i nguyén liéu phi gb. Diéu nay cho thiy co ché

xylanase khong chi gi¢i han & bot gd, du hiéu qua cu thé phu thudc manh vao thanh phan nguyén liéu

va trinh tw xir Iy 1,

H6 tro biobleaching bot gidy

Biobleaching la khai niém dung enzyme dé gidm phu thudc vao hda chit tiy manh, trong d6 xylanase 1a
mot trong nhirng enzyme dwoc nghién clru nhiéu nhit. Cac nghién ctru vé xylanase tir Trichoderma
asperellum, Penicillium va céc vi sinh vit khdc déu phan d4nh méi quan tim lau dai cia nganh gidy déi

v&i hwéng tdy sinh hoc 61,

Trong cac nghién clru nay, xylanase thuwong duwoc danh gid qua kha niang cai thién do trang, gidm chi s6
kappa hoic gidm nhu cau héa chit trong bwéc tiy ti€p theo. Tuy nhién, két qua khong nén duwgc dién

giai nhu mot mirc cam két c8 dinh, vi enzyme, loai bot, diéu kién tién x ly va chudi tdy khac nhau c6 thé

cho dap trng khac nhau 101,
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Xir Iy bot gidy tai ché

Ngoai bot kraft nguyén sinh, xylanase cling dwoc nghién cru trong xt Iy bot gidy tai ché. Mot nghién
clru vé xtr Iy xylanase két hop 4p suit cao cho b6t tai ché cho thiy enzyme cé thé dwoc xem xét nhw
mot cong cu cai thién tinh chat 1am gidy trong béi canh tai ché soi 11,

Véi bot tai ché, co ché c6 thé khong hoan toan gidng tiy trang bot kraft vi si da trai qua nhiéu vong
sy, tai wot, nghién va ti€p xdc phu gia. Tuy vay, tic dong 1én hemicellulose bé mit va kha ning thay doi
tinh thdm ctia soi van 1a nén tang giai thich vi sao xylanase dwoc quan tAim trong phan khiic nay [,

Bang so sanh: xt ly hoa hoc dorn thuan va xt¥ ly c¢é ho tro alkaline xylanase

Tiéu chi ky thuat Tay trang héa hoc don thuan Tay trang c6 hd tro Industrial Alkaline Xylanase

co ché chinh Oxy hoa, hoa tan hodc bién déi Thiy phan cé chon loc xylan bé méat trudce khi hda
ché chin . e e
lignin/chromophore bang hda chat tay chat tay hoat déng

Vai tro trong quy La buwdc tién xt ly/bleach boosting, khéng thay

La buéc tay chinh quyét dinh d6 trang

trinh thé toan bd hoa chat tay

Tac dong dén kha Phu thudc vao ciu tric sgi va mic mé cla C6 thé ting tinh tham bang cach lam gidm 16p

nang khuéch tan thanh soi xylan can tré&

Kha ndng giam hda o S Cé thé tao du dia giam hoéa chat trong diéu kién
. Bi gi¢i han b&i do kho tay cua bot .

chat phu hop

Rui ro k§ thuat Tiéu thu héa chat, phat sinh phu pham, tai Can tuong thich véi pH, nhiét do, thoi gian luu va

chinh nudc thai trdnh hoat tinh cellulase khéng mong muén

Phu hop véi muc Phu thudc vao lia chon chubdi tay va xt ly HO tro chién lugc gidam hoéa chat va biobleaching

tiéu moi trwong nuwdc thai khi tich hop ddng

Cach doc bang trén la: xylanase khong bién quy trinh tdy thanh “khéng héa chit’, ma gidp quy trinh
héa hoc phia sau hoat ddng hiéu qua hon. Tong quan vé enzyme trong papermaking xem cac can thiép
enzyme l1a hwéng bo tro cho san xuit gidy bén virng, diac biét khi muc tiéu la gidm hoa chat va cai thién

ho so mbi trueong B,
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Nhirng yéu té dnh huwédng dén hiéu qua trong nha may

Hiéu qué cua alkaline xylanase phu thudc trwéc hét vao loai nguyén liéu. G6 clrng thudrng gidu xylan
hon gd mém, nén vé mat co ché, cac bdt gb cirng nhw eucalyptus c6 nhiéu co s& dé dap rng ro voi xir

Iy xylanase; tuy nhién, mirc dap rng thuc t&€ van phu thudc vao cdng nghé nau, rira va tiy cu thé 21,

Kappa ban dau va mirc delignification trwé'c enzyme ciling rat quan trong. Néu lignin con lai qua cao,
enzyme chi m& dwong mot phan nhung héa chit tdy van phai xtt ly lwong lignin 1én; néu bot da duoc

delignification siu, xylanase c6 thé thé hién vai tro tinh chinh dé cai thién hiéu qua cic buéc tiy cudi

[12]
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biéu kién pH va nhiét d6 quyét dinh trang thai hoat ddng clia enzyme. Alkaline xylanase dwgc chon vi
phu hop hon v&i méi treorng kiem, nhung méi enzyme van c6 ving hoat dong riéng; néu diéu kién qua
1éch, enzyme c6 thé gidm hiéu qua hodc mit 6n dinh trwéc khi tao dwoc thay déi dang ké trén bé mat

soi (4,

Thoi gian tiép xic va tron déu cling anh huwdng dén két qua. Enzyme 1a chit xic tac tiép xic bé mét, nén
kha nang phan b6 trong khéi bét, d6 dac bot, mirc khudy tron va kha nang ti€p cin s¢i sé quyét dinh

mttc d6 thiy phan xylan c6 dong déu hay khong [,
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Ngoai ra, rira bot niu va thanh phan ho6a chat con sot lai c6 thé lam thay doi hiéu qua. Kiém dw, chat
oxy hoa, kim loai chuyén ti€p hodc phu gia quy trinh cé thé dnh hwdng dén ciu tric bét hoac d6 6n
dinh cla enzyme, nén xylanase can dwgc xem la mot phan ctia hé quy trinh chir khong phai phu gia

hoat dong doc lap 3.
Tinh chon loc cellulase-free hoac low-cellulase vi sao quan trong?

Trong gidy, cellulose 1a thanh phan c6t 16i tao d6 bén kéo, d0 bén xé, d6 bén buc va kha nang hinh
thanh mang s¢i. Vi vy, enzyme dung trong ty bt can wu tién thiy phan xylan ma khéng gy ton hai

dang ké dén cellulose [,

Cac nghién ctru vé xylanase kiém khong co cellulase nhan manh tinh phu hop cho pulp and paper vi
muc tiéu la lam gidm rao can hemicellulose chir khong lam suy giam khung cellulose. Pay la khac biét
quan trong gitra xylanase cong nghiép cho gidy va mét s6 hé enzyme dung trong thiy phan sinh khéi,

noi phan gidi nhiéu polysaccharide cé thé 1a muc tiéu mong mudn 41,

Néu ché phadm c6 cellulase khong mong muén hodc diéu kién xr Iy qua manh, nguy co 1a gidm d6 nhot
bot, gidm chiéu dai hiéu dung cia chudi cellulose hoic 4nh huéng tinh chit co Iy clia gidy thanh phim.
Do dé, trong ngdn ngir ky thuit ciia nganh, “xylanase chon loc” khong phai tuyén bo tiép thi chung

chung ma 13 yéu cau truc tiép lién quan dén chat lwong soi [,
Loii ich moi trwong: gidm héa chat, giam AOX va ho tro’ san xuat sach hon

M6t trong nhirng dong lwc 1on cia xylanase trong nganh gidy la gidm phu thudc vao héa chat tiy co
kha ning tao phu pham khé xt ly. Khi xylanase gitip cling mdt chudi tiy dat hiéu qua cao hon, nha may

c6 thé cé co s ky thuat dé t6i wu lwong chlorine dioxide hodc hda chit oxy hda khac trong pham vi

quy trinh cho phép [,

AOX 12 nhém chi tiéu thudng dwoc nhac dén khi thao ludn vé tiy trang c6 hop chit chlorine. Xylanase
khong truc ti€p “xtr ly AOX” trong nwéc thai, nhung bang cach ho tro gidm nhu ciu héa chit chira
chlorine, né cé thé gian tiép gép phan gidm tién chat tao AOX trong mot sé quy trinh 7],

Loi ich moi trueong cling can dwoc hiéu theo toan b hé thong. Nganh gidy phat sinh nhiéu dong phu

pham nhw bun gidy, bun v6i va nwéc thai kiém; cac nghién ctru vé tin dung phu pham trong vt liéu xay

dung hoic geopolymer cho thdy ap luc quan 1y dong thai la van dé rong hon cda toan nganh 131,
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Vi vy, enzyme nhw xylanase khong phai giai phap moi trueorng don 1€, nhwng la mot phén cia chién
lwoc gidm tai tr nguon. Khi lwong hda chit tdy va mirc oxy héa khong can thiét dwoc t6i wu, ganh ning

cho xtr ly nuwéc thai va quan ly phu pham cé thé dwoc cai thién theo hwéng bén vitng hon [,
Ung dung v&i nguyén liéu phi go va bot dic thu

Ngoai bdt gb, xylanase con dwoc nghién clru v&i rom lia mi, ba mia, tre va cac nguyén liéu
lignocellulose phi gb khac. Nhirng nguyén liéu nay thwdng c6 ciu tric hemicellulose, silica, lignin va

chat trich ly khac vé&i gb, nén phan g véi enzyme cé thé khac biét dang ké 1,

Nghién ciru vé xylanase trong tdy ECF bot rom lia mi cho thdy enzyme c6 thé ho tro hiéu qua tdy ddi
v&i nguyén liéu ndng nghiép. Piéu ndy c6 y nghia tai cic khu vuc st dung nguyén liéu phi gb dé san

xuat gidy bao bj, gidy in viét hodc bot ban héa hoc 1.

Tuy nhién, khong nén suy luin rang mot diéu kién dung cho eucalyptus, rom ltia mi hoic bot gidy tai

ché sé 4p dung nguyén ven cho moi nguyén liéu. Thanh phan xylan, mic lignin con lai, d6 nghién, do

rira va lich st xtt Iy soi déu anh huéng dén két qua [,
Bang chirng nghién ctru hién cé: manh & co ché, phu thudc & hiéu suat

Tai liéu khoa hoc vé xylanase trong pulp and paper kha phong phu, bao gom tdng quan, nghién ctru
enzyme hoc va thir nghiém trén nhiéu loai bot. Cac tong quan hién dai mo ta xylanase 1a mot biocatalyst

trién vong vi ngudn goc da dang, co ché rd rang va pham vi ing dung rdng trong cong nghiép 1,
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Cac nghién ctru tng dung nhw xtt ly xylanase cho bt kraft eucalyptus trong chudi ECF cung cip bang
chirng truc ti€p hon cho boi cdnh nha may gidy. Nhirng cdng trinh nay cho thiy enzyme c6 thé tao khac

biét trong hiéu qua tdy, nhwng két qua van gin v&i loai bot, dieu kién xt ly va chudi tiy cu thé 2],

Cac nghién ctru vé xylanase tir Trichoderma reesei trong tiy bot gidy thai, Trichoderma asperellum trong
biobleaching, hodc Penicillium trong (rng dung gidy déu mé rong co s& bang chirng rang nhiéu ngudn

xylanase c6 thé dwgc khai thac cho nganh pulp and paper. Tuy nhién, khac biét vé dic tinh enzyme

khién viéc danh gia phai dwa trén bsi canh &ng dung, khong chi dwa vao tén “xylanase” [],

Bén canh dd, cac nghién ctru vé enzyme bén kiém, bén nhiét va thiét ké protein cho thiy nganh dang di
theo hwdéng tao hodc lwa chon xylanase phu hop hon véi diéu kién cong nghiép. Day 1a co s& dé
alkaline xylanase dwoc xem 1a phan khic ky thuit riéng, thay vi chi la mot bién thé chung ctia enzyme

xylanase [®l,
Gidi han can hiéu ding

Gi¢i han dau tién 1a xylanase khong thé bu cho moi vin dé ctia quy trinh tiy. Néu niu khong 6n dinh,
rira bot ndu kém, kappa dao dong 1&n hodc chudi tdy chwa phu hop, enzyme c6 thé khong mang lai

hiéu qua nhw ky vong vi nguyén nhan goc ndm & vin hanh upstream hoic downstream 121,

Giti han thir hai 1a enzyme c6 tinh chon loc sinh hoc nhwng van chiu chi phdi bé&i diéu kién vatly - héa
hoc. pH, nhiét do, thoi gian Iwu, dd dac bot va héa chat con sét lai déu c6 thé lam thay déi tdc dé phan

rng, mirc thiy phan va do 6n dinh cta enzyme 11,

Figure 5. X} 2 2t0| M 2d 2 Hlphet E H=z g4 H
S EZ M, 2+ dF 8BS, ORe 47 752 XA = UELICH
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Gi¢i han thir ba la lgi ich moi treong phu thudc vao viéc c6 thwce sw t6i wu hda hda chat tiy sau xtr ly
enzyme hay khong. Néu xylanase dwoc thém vao nhwng lwong héa chat tiy khong dwoc diéu chinh
hodc khong c6 muc tiéu quy trinh rd rang, loi ich vé AOX, chi phi hda chit hodc tai nwéc thai cé thé

khong thé hién day dua 3.

Gi¢i han cu6i cing la khéng nén xem moi xylanase la twong dwong. Xylanase acid, trung tinh, kiém, chiu

nhiét, cé cellulase phu hodc khdng cé cellulase phu c6 thé tao két qua rat khac nhau trong cing mot

loai bot 4.
Vi tri phu hop cha Industrial Alkaline Xylanase trong danh muc Enzymes.bio

Industrial Alkaline Xylanase For Pulp And Paper Processing tai Enzymes.bio phu hop v&i nhu cau tim
ki€ém mot enzyme xylanase cong nghiép dinh huwéng cho xtr ly bot gidy trong moi trweong kiém. Noi
dung nay nham gitup ngudi dung ky thuat hiu co ché, lgi ich va gi¢i han cia enzyme trudc khi tich hop

vao danh gia quy trinh noi bo.

Enzymes.bio khong trinh bay sdn phdm nhw mét enzyme do chinh Enzymes.bio sdn xuét hodc phat
trién trong phong thi nghiém. Vai tro cia Enzymes.bio la cung cdp san pham thwong mai qua kénh
online, theo don vi 1 kg, véi CoA va SDS di keém khi diat hang dé ho tro ti€p nhan, lwu kho va quan ly

an toan.

D38i voi khach hang B2B trong nganh gidy, gia tri thuc té€ cda sdn phdm nam & viéc bd sung mot cong cu
sinh hoc vao danh muc t8i wu hda quy trinh: ho tro tdy trang, gidm can tré do xylan bé mat va tao diéu

kién cho chién lwoc gidam héa chat khi diéu kién van hanh cho phép 21,
Két ludn

Industrial Alkaline Xylanase la enzyme xylanase kiém dwgc rng dung chd yéu nhw budéc tién xtr ly bot
gidy, dac biét trong tdy trang bot kraft va cac chudi ECF/TCF. Co ché cdt16i 1a thiy phan c6 kiém soat
xylan bé mat, ting tinh thdm clia s¢i va hod tro hda chat tiy tiép can lignin hodc chromophore hiéu qua

hon 1,

Bang chirng nghién ctru cho thiy xylanase c6 thé ho tro bleach boosting, gidm nhu ciu héa chit tdy
trong diéu kién phu hgp va gép phan vao dinh hwéng san xut gidy sach hon. Tuy vy, hiéu qua phu
thudc vao nguyén liéu, trang thai bot, pH, nhiét dd, thoi gian tiép xuc, rira bot va chudi tiy cu thé, nén
enzyme can dwgc hiéu nhw mot cong cu téi wu hda quy trinh chi khong phai gidi phap thay thé toan bo

cong nghé tay trang I,
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Enzymes.bio cung cip san phdm nay theo mé hinh thwong mai dién t&r véi don vi 1 kg, kém CoA va SDS
khi dat hang. Cach ti€p can phu hop la xem alkaline xylanase nhw mot lwa chon ky thuét cho cac don

vi dang tim kiém enzyme c6ng nghiép hd tro xi ly bot gidy va gidy trong moi truwdrng kiém.

Pat mua Industrial Alkaline Xylanase For Pulp And Paper Processing truwc tuyén

Ban theo don vi 1 kg, c6 san trong kho va san sang giao hang. Pit mua trwc tiép trén clra hang
clia ching tdi — thanh todn trwc tuyén va ching toi sé x Iy don hang. Mdi don hang déu kém

Chrng nhan Phan tich va Bang Dit liéu An toan.

Mua Industrial Alkaline Xylanase For Pulp And Paper Processing =

Tai liéu tham khao

DPuwoc danh s6 theo thit tw trich dAn dau tién. Cac ngudn truy cAp mé, déu dwoc xac minh cé thé truy cap tai thoi diém xuat ban; s§

trich dan trong bai lién két dén day.
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Lién hé Enzymes.bio

C6 cau hdi vé don hang? Pdi ngii clia ching t6i ludn sdn sang ho tro.

EMAIL wholesale@enzymes.bio DIEN THOAI (HOA KY) +1 (507) 428-6057 Lién hé v&i ching t6i >

[Eh 400+ khach hang B2B © 60+ dadi tac nghién ctru dai hoc @ 54 phuc vu trén toan cau
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