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WHY IS BIO-POLISHING NEEDED?

PILLING PROBLEM OF COTTON
FABRICS

In the textile industry, especially in the
apparel sector, cotton is widely used
because of its superior properties and it still
holds the name as “king of fibres”. However
the big disadvantage of cotton and cotton
blended fabrics, especially knitted goods is
pilling problem.

v' Pilling is defined as the tendency of
fibres to loose from a surface and form
balled or matted particles that remain
attached to the surface of the fabric. Pilling
is a complex phenomenon comprised of
multiple stages that progressively
accelerate the rate of fibre removal from the
yarn structure, thus shortening the life span
of garments and other textile properties.

v' For the consumers, fabric pilling affects
fabric aesthetics and comfort.

v' For the manufacturers, it is a technical
issue which they have to pay a lot of efforts
to minimize the appearance of pilling and
improve the wear-ability of finished apparels.

HIEN TUONG DO LONG TREN VA|
COTTON

Trong nganh Cong nghiép Dét may, dac biét
la trong lanh vuc may mac cotton dugc su
dung rong rai vi c6 nhing tinh chat vuot troi
va hién nay van dugc tén vinh a “vua cla cac
loai xa sgi”. Nhung nhugc diém l6n nhat cla
cac loai vai cotton va pha cotton, dac biét la
hang dét kim (& van dé dé 1ong, von [ong cla
vai.

v' D6 16ng hay vén 1ong dugc dinh nghia (&
khuynh hudng clia cac xa dé rdi khoi cau tric
vai sgi va hinh thanh nhiing hat xoan hay
chum xa réi trén bé mat vai. D6 Long & mot
qua trinh phic tap gdom nhiéu giai doan ma
dan dan day nhanh téc do loai bd xo ra khoi
cau trdc sgi, do  dd rut ngan tudi tho cla
quén do va lam thay déi mét sb thude tinh
khac cla vai.

v B6i véi ngudi tiéu dung, hién tugng nay
lam gidam tinh thdm my cta vai va sy thoai
mai khi mac.

v Doi v6i nha san xuat day (& mot van dé
gay mat rat nhiéu tdm sic dé co thé han ché
sy xuat hién cla hién tugng dé long va cai
thién kha nang st dung clia hang may mac.
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WHY IS BIO-POLISHING NEEDED?

COMPARISON OF FIXED SOLUTION

SOLUTION

GIAI PHAP

ACTION
TAC DUNG

ADVANTAGES/ DISADVANTAGES
UU/ NHUQC BIEM

- Lubricant (such as
Acrylic copolymer)
- Chat bdi tron (nhu
Acrylic copolymer)

- Shearing
- Xén long

- Singeing
- Pét ldng

- Bio-polishing with
Cellulase enzyme

- Lam bdng sinh hoc
vdi Cellulase enzyme

As a result, Bio-polishing is widely used to
remove fibrils and fuzz fibres from the cotton
fabric surface, especially with the knitted

articles.

- Applying a polymeric coating
that binds fibers to the fabric
surface

- Reducing the friction

- Tao l6p bao phd polymer
két dinh xo vao bé mat vai, sgi

- Lam gidm ma sét

- Cut or singe the loose fibres
extruding on the surface

- C4t long thira hoac dét long
nho lén bé mat vai

- Enzymes attack fuzz and
fibrils ~ protruding on the
surface under mild conditions,
break cellulose chain and
remove them during
processing.

- Enzyme tac dung vao cac xo
rgi va xd nhd én bé mat vai
dudi diéu kién nhe, cat mach
cellulose va loai bd xo trong
qua trinh xu ly.

- Pilling reduced and better handle but
the down-side includes the reduction in
the hydrophilicity and the gradual loss
of the effect after a few washes.

- Vai b6t d6 long,mém nhung bi giam
tinh ua nudc va sau nhiéu lan giat tac
dung mat dan.

- Produce a clean, smooth surface but
cause a lots of dust and easily damage
the fabric surface. Singeing in particular
has the real potential to scorch the
fabric surface.

- Mat vai ldng min, sach l6ng nhung tao
nhiéu buyi va dé bi tén thuong mat vai
nhat 1 dot 6ng dé cé vét chay sém.

- Safe, efficient process, with permanent
effect. Give fabrics a clear, even surface
and softness, without the pollution of
the environment. The down-side is loss
in weight and strength of fabrics.

- Quy trinh an toan, hiéu qua va co tac
dung vinh vién, vai sach l6ng va mém
mai, khéng gay tadc hai dén méi trudng.
Nhugc diém lam gidm trong lugng va
cudng luc vai.

Do cac uu diém nhu trén, [am béng sinh hoc
dugc st dung ngay cang pho bién trong viéc loai
bd xa 16ng trén bé mat vai nhat (& déi vdi hang
dét kim

AVCOchem’ . e

WWWAVCOChem.comwvn




CELLULASE ENZYME

STRUCTURE OF CELLULASES:

Cellulases have a protein like structure with
primary, secondary, tertiary and quaternary
structures and that are susceptible to
degradation due to temperature, ionizing
radiation, light, acids, alkali, and biological
effect factors.

Cellulases are capable of breaking the 1,4-B-
glucoside bond of cellulose randomly. When
cotton fabric is treated with a cellulase solution
under optimum condition: Cellulase hydrolyse
cellulose by reaching to the 1, 4-B-glucoside
bond of the cellulose molecule.

CAU TRUC CUA CELLULASE:

Cellulase ¢ cau tric gidng protein véi cau tric
bac 1, bac 2, bac 3 va bac 4, rat dé bi phan hay
do nhiét do, buc xa ion, anh sang, acid, kiém va
cac yéu to anh hudng sinh hoc.

Cellulase c6 kha nang pha hiy lién két 1,4-B-
glucoside clia phan tif cellulose mét cach ngau
nhién. Khi vai cotton dugc xr ly vdi dung dich
cellulase dudi diéu kién t6i uu, cellulase thay
phan cellulose bang cach lién két véi lién két
1,4-3-glucoside.

Cellulase

Cellulose = oligosaccharides, glucose

CeJlutaSE

o /

OH

Cellulose

HECIH

M\ A

Cellulase
hydrolyse
cellulose by
h*mr«e-ao::hfﬂg to the
1, 4-B-
glucoside bond
of the cellulose
molecule.

Polymer of 8-(1-4)-D-glyco pyranosyl units
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CELLULASE ENZYME

CLASSIFICATION OF CELLULASES:

There are mainly three types of cellulases
depending on the active medium:

v' Acid [more effective in pH range
of 4.5-5)

v Neutral (effective at pH 7)
v' Alkali (not used widely)

THE MECHANISM OF CELLULASE ACTION:

Cellulases are large molecular complex and
can't penetrate interior of the fabric. Hence
enzyme action takes place preferentially on
the surface. Where cleavage of cellulose
chain occurs, Microfibrils, which are loose
fibres break off under the influence of bio-
catalytic degradation and results in
improving the fabric surface.

The mechanism of cellulase action on
cellulose as shown by below picture is as
follows: (i) the endoglucanases degrades
cellulose by selectively cleaving through the
amorphous sites and breaking long polymer
chains into shorter  chains,  [ii)
cellobiohydrolases  degrades  cellulose
sequentially from the ends of glucose
chains, thus producing cellobiose as the
major product and it plays a mediator role
in degrading cellulose, and (i) B-
glucosidases complete the hydrolysis
reaction by  converting cellobiose into
glucose.

PHAN LOAI CELLULASE:

Chd yéu co 3 loai cellulase dua trén moi
truong hoat dong:

v' Acid (hiéu qua hon trong giadi pH
4.5-5)

v' Trung tinh (hiéu qua & pH 7)
v’ Kiém (khéng dudgc sl dung rong rai)

CO CHE HOAT DONG CUA CELLULASE:

Cellulase la phL’fc hop phan ti lon va khong
thé xam nhap sau vao cau tric bén trong
cla vai. Do d6 hoat dong enzyme dién ra uu
tién trén bé mat. 0 noi xay ra su phan cat
chudi cellulose, cac dng ta nho, sgi bung
ra nhé én dugc tach ra dudi tac dung cua
su phan hiy xuc tac sinh hoc va nho do cai
thién bé mat vai.

Co ché hoat dong cua cellulase trén
cellulose dugc minh hoa trong Hinh dudi
day nhu sau: (I) endoglucanase phan hay
cellulose béng cach chon loc cac vj tri vo
dinh hinh va pha vd cac chudi polymer dai
thanh  cac  chudi  ngdn hon, (Il)
cellobiohydrolases tiép tuc phan hiy
cellulose theo trinh ty ti ddu chudi glucose,
tir do sinh ra cellobiose dudc xem la san
pham chinh va déng vai tro trung gian trong
phan huy cellulose, va (Ill] B-glucosidase
hoan thanh phan Ung thly phan bang
chuyén déi cellobiose thanh glucose.
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CELLULASE ENZYME

GH-E Glucanase

Endo-

Exo-

Figure 1: Structure of glucanases

endocellulase @\ G%ftﬁ’%ﬁ\ﬁ
123 @}{ MTN

cellulose e exocellulase

(tw nhién) A+ cellobiase %ﬁ‘%ﬁ
H O i

Glucose cellobiose / cellotetrose

Celulose degradation by Cellulase
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CELLULASE ENZYME

v
v

v

ADVANTAGES

Hariness, fluffs and pills are removed.

Material sticking (the burr effect) is
prevented Improved handle.

Achievement of surface smoothness and a
clear structural appearance

Improved luster

Increased flexibility and therefore a soft
handle even with open-end products and
mercerized fabric

Increased sew-ability

Fast to washing low pilling tendency, no
napping in use, or during care operation

Stone wash effect without pumice stone
and dyestuff destroying chemicals.

Poor quality, uneven, napped, knoppy
material surface [ie] typical second quality
goods are converted into elegant,
lustrous, soft, top quality with a fine, high
quality surface appearance.

DISADVANTAGES

Loss in weight. Loss in strength

As mechanical agitations important to
effect the bio-finishing, only selected
processes and machines can be used.

Storage conditions and the residual
chemicals on the fabric can deactivate
enzymes.

UU DIEM

LAng, xo va hat xoén déu bi loai bo. Ngan
bam bui

Chéng dinh vat lidu. Cai thién cam giac tay.
Pat dugc bé mat tron lang va ngoai quan
cau tric rd, rang.

Tang do bdng

Tang d6 dan héi va do dé lam vai mém mai
ngay ca v6i san pham Open-End va lam
bong.

Tang tinh dé may

Bép v@i giat cho khuynh hudng von long
thap, khéng do long khi st dung.

Cho hiéu (ng wash da khéng can da
pumice va héa chat tay thudc nhudm.

Cac mat hang chat lugng kém, c6 bé mat
khong déu, d6 (dng, noi hat (chat lugng
loai 2) dugc chuyén thanh mat hang bodng,
dep, mém chat lugng cao vdi bé mat min
dep.

KHUYET PIEM

Giam trong lugng. Giam cudng luc

Tac dung khudy cao hoc rat quan trong cho
qui trinh  lam bdéng sinh hoc nén chi cac
quy trinh va thiét bi phu hgp mdi cé thé su
dung.

Diéu kién bdo quan va cac tan du con trén
vai anh hudng nhiéu dén hoat tinh enzyme
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AVCO-SON APE 9000

GENERAL PROPERTIES

Bio-polishing enzyme with  high
abrasion power.

Suitable for cotton, polyester cotton,
flax viscose, lyocell, tencel and other
fabrics containing cellulosic fibres

Significantly improves the appearance
of the fabric

Imparts better handle and more
brilliant color to treated goods

Reduces pilling problem during use

A highly cost- effective enzyme
preparation

APPLICATION

The Bio - Polishing process is done in
batch machines such as jet, winches
and garments dyeing machines. High
speed ones are preferred.

Liquor ratio should be 1:5 to 1:15
depends on the machine type

Optimum temperature is 50 - 550C
Optimum pH rangeis 4 -5

Treatment time is 30-60 minutes
according to the desired weight loss..

About 2 - 5% weight loss is suitable in
most cases.

The weight loss depends on the
duration of the  process, and is
stopped by adding 1-2 g/l soda-ash in
order to increase pH to 9-10, or by

heating up the treatment liquor above
700C.

PAC DIEM CHUNG

Enzyme lam bong sinh hoc vdi luc mai
mon cao

Thich hgp cho vai cotton, PES/Co,
visco tu sgi lanh, lyocell, tencel va cac
loai vai khac co chia soi cellulose

Cai thién dang ké ngoai quan cla vai

Cho cdm giac tay tét hon va mau sac
tuci sang hon

Lam gidm hién tugng dé va vén long
trong qua trinh s dung

L& ché phdm Enzyme cho hiéu qua vé
chi phi tot

AP DUNG

Quy trinh lam bdng sinh hoc dugc thuc
hién trong cac may gian doan nhu
may Jet, winch, giat tron, uu tién hon
cho may cé toc dé cao

Dung ti nén tr 1:5-1:15 tuy loai thiét bi

Nhiét do toi uu [a 50-550C

Dai pH t6i uu 1 4-5

Thai gian x ly tir 30-60 phut tly theo
d6é gidm trong mong muon. Trong
lugng gidm khodng 2-5% trong phan
l6n cac truong hgp.

D6 gidm trong tuy theo thai gian x{ ly
va dugc ngling lai bang cach thém 2g/l
soda-ash dé tang pH én 9-10, hay gia
nhiét dung dich x ly lén trén 700C.
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AVCO-SON APE 9000

RECOMMENDED PROCEDURE

Load fabric, if needed add a detergent and
anti-crease agent such as AVCO-SLIP RF.

Adjust pH to 4.5 - 5.5 with 0.5-1 g/l AVCO-
CID PHS.

Increase temperature to 50 — 55°C. Do not
use direct steam.

Add AVCO-SON APE 9000: 0.3 - 0.8%
(0.w.g).

Treat for 30 - 60 minutes at b0-55°C.

ENZYMES INACTIVATION
Raise temperature to 75-80°C.
Drop bath and rinse hot and cold.

When needed continue with
finishing processes.

further

<\

QUY TRINH DE NGH

Nap vai, néu can thém chat tay rla va
chdng nhan nhu AVCO-SLIP RF.

Hidu chinh pH dén 4.5-5.0 véi 0.5-1 gll
AVCO-CID PHS.

Gia nhiét dén 50-550C. Khéng xdng hai truc
tiep.

Thém AVCO-SON APE 9000: 0.3-0.8% (theo
trong lugng vai).

XU ly 30-60 phut 6 50-550C.

KHU HOAT TiINH ENZYME
Gia nhiét dén 75-80°C hay thém 2g/l Na2C03.
Xa bé va giat nong va lanh.

Néu can, tiép tuc cac qui trinh hoan tat
khac.

BEFORE TREATED WITH
CELLULASE

TRUGC XU LY VG
CELLULASE

AFTER TREATED WITH

CELLULASE

SAU XU LY VG
CELLULASE
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PERFORMANCE

KNITTED COTTON FABRICS: VAl COTTON DET KIM

v Test machine: v Thiét bi thi nghiém:

Dyeing and washing Lab machine Dyeing and washing Lab machine
GX-350B GX-350B

v Recipe & Process: v" Bon cong nghé & Quy trinh:

CHEMICALS / HOA CHAT CONCENTRATION / NONG B0 (%)
AVCO-SON APE 9000 1
AVCO-CID PHS pH=4.5

Liquor Ratio =1:20

Treat at 55 9C x 60 minutes — 2g/l soda (40 °C x 10 minutes) = 0.5g/l

Acid acetic (40 °C x 10 minute) = Cold rinse = Extract—> Dry.

Dung ti = 1:20

XU ly 55 0C x 60 phdt = 2g/l soda (40 9C x 10 phut) = 0.5g/L Acid acetic (40 °C x
10 phut) = X4 lanh = Ly tdm—> Say khé.
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PERFORMANCE

KNITTED COTTON FABRICS: VAI COTTON DET KIM
v Test results v Kétqua
1. Evaluation method: 1. Phuong phéap danh gia
AATCC 191-2004 AATCC 191-2004
Avco Pilling Rate ( for internal use) Avco Pilling Rate ( for internal use)
Grade 1 =» Grade 5 ( Bad = good) Grade 1 =» Grade 5 [ Bad = good)
PRODUCT-DYESTUFF TEST1
Hand feel Softer
Cam giac tay Mém han

Distinct (AATCC 191-2004)

Appearance Cai thién ro
Ngoai quan Grade 4-5 [Avco-Pilling Rate)
Cap 5-5
Weight reduction
~ I 0.77%
B0 giam trong lugng
Yellowing Insignificant
D6 nga vang Khong dang ké

Before treated with AVCO-SON APE 9000 After treated with AVCO-SON APE 9000
Trudc xU ly véi AVCO-SON APE 9000 Sau xU ly véi AVCO-SON APE 9000
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CONCLUSION

AVCO-SON APE 9000:

v High activity leads to excellent bio-
polishing effect.

v Terminate the action of enzyme easily
and simply only by heating up the
temperature > 70°C or increasing pH
> 9. This stage is very important in
order to ensure the strength
retention of the fabric in storage.

v No adverse effects to  the
environment and users

AVCO - certified by bluesign

SYSTEM
PARTNER

bluesign®

YOUR PARTNERIN
TEXTILE CHEMISTRY

v' Hoat tinh cao cho tac dung lam bdng
sinh hoc rat tot

v/ Cham dUt tac dung clia enzyme rat dé
va don gian chi bang cach nang nhiét
do »700C hoac nang pH =9. Giai doan
nay rat quan trong dé dadm bao cudng
lyc vai khdng bi giam khi luu trd.

v Khéng gdy anh hudng xau dén moi
truong va ngudi st dung.
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Disclaimer: The technical information and recom-
mendation provided in this catalog are to the best of
our knowledge accurate. It is intended to be helpful
and is not to be considered as a guarantee. It is
highly recommended that the customer should still
adopt the appropriate and necessary measures to
ensure our products can meet their specific
technique and purposes. Since we are unable to
control the application fields of our customer, we are
not liable for any consequences thus cause.

Mién trir: Cac théng tin ki thuat trong catalog nay dugc
cung cap ddng theo nhitng hiéu biét clia ching t8i. Vi
cac nhain khac nhau co cac ap dung khac nhau nén cac
théng tin nay dugc hiéu nhu 13 cac thong so dé tham
kh&o, khéng mang tinh ddm bao. Qui khach hang van
nén thuc hién cac bién phap can thiét dé dam bao tinh
phU hgp véi cac dac thu ap dung va yéu cau chat lugng
clia minh. Vi khéng thé kiém soat dugc cac thyc hanh
ap dung tai Qui khach hang, ching téi khong chiu trach
nhiém vé cac t6n that xay ra tai Qui khach hang néu cé.



