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NGHIEN CUO’'U QUY TRINH NAU TACH KEO XO GAI XANH
BANG PHUWONG PHAP HOA HOC

STUDY ON DEGUMMING PROCESS OF RAMIE FIBER BY CHEMICAL METHOD

Nguyén Minh Tuén
Vién D¢t may - Da giay va Thoi trang, Truong Dai hoc Bach Khoa Ha Noi

TOM TAT

Xo gai xanh la mét trong nhitng logi xo libe tw nhién dai va bén nhat, s¢ hitu nhiéu tinh chat
i viét, nhiéu tinh chdt giong nhu xo lanh, day, bong nén hoan toan co thé dwoc so ché khir keo, lam
mém, chdi toi va kéo thanh soi sir dung may quan do thm trang cao cdp, cdc san phim trang tri, noi
that va céng nghiép. Tuy nhién, sau khi dwoc so ché tudt, nao, xo gai van con chira nhleu keo nén
thé cimg, kha nang kéo soi han ché. Bai bdo nay trinh bay nghién ciru phirong phdp néu tach keo
pectin, lignin, hemicellulose tir xo' gai bang ky thudt xir 1y héa hoc. Nhém nghién civu da xdc dinh
dwoc quy trinh ndu xo gai trong dung dich axit H,S0, loang 1g/L ¢ nhiét do 50°C trong mot gio voi
dungly 1:15; 6% H,0, 6% NaOH, 2% Na,CO,, 2—3‘% natri silicat (chat on dinh), 2% uré, 1% JFC
(chat lam wot) voi ty le 1:6, 0 85+-100°C trong vong 90120 phiit. Két qua nghién ciru cho thdy quy
trinh xu ly tach keo pectin dat két qua vé do bén soi 1ém hon 4,8 ¢N/dtex va do manh xo 6m hon
Nm1600, véi cdc chi tiéu quan trong nay, sau khi khir keo dam bdo tiéu chudn cia nguyén liéu kéo
soi gai quy mé cong nghiép.

Tw khoa: Xo gai xanh, Tach keo, Pectin & lignin, Kéo soi gai.
ABSTRACT

Ramie fiber is one of the longest and most durable natural libe fibers, possessing many
superior properties, similar to flax, jute, cotton fiber, so it can be completely de-gummed, softened,
combed and spun for use in haute couture, decorative, furniture and industrial products. However,
after being stripped and decorticated, the ramie fiber still contains a lot of pectin & lignin, so it is
rough and has limited spinning ability. This paper studies the method of degumming pectin, lignin,
hemicellulose from ramie fiber by chemical treatment technique. The research team has determined
the process of degumming ramie fiber in dilute H,SO, acid solution of 1g/L at 50°C for one hour
with a ratio of 1:15; 6% o H,0, 6% NaOH, 2% Na, CO 2+3% sodium silicate (stabilizer), 2% urea,
1% JFC (wetting agent) at a ratio of 1:6, at 85+ ] OOOC for 90+120 minutes. The research results
show that the degumming process results in fiber strength greater than 4.8 cN/dtex and fiber fineness
greater than Nm1600, with these important parameters, after degumming, it is ensured standards of

industrial-scale ramie spinning.

Keywords: Ramie fiber; Degumming; Pectin & lignin, Ramie spinning.
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1. TONG QUAN

Xo gai ¢6 tinh chit giéng nhu cac xo
gbc xenluld khac nhu bong, lanh nén rat min,
cO0 mau tréng tu nhién, do bong cao, bén véi
kiém, bén anh sang. Xo gai con co kha néng
chong th01 rita, khong muc nat, khang khuén,
nam méc, con tring. Xo gai c6 kha ning chong
bam bén tu nhién (d& dang lam sach cac vét ban
day trén vai gai), dé nhudém hon so véi vai lanh,
c6 d6 bén mau giat tot. Vai gai c6 vé ngoai
gidng lanh nho cac duong gan tu nhién. Vai
dét tir xo gai c6 kha ning ting bén khi uét, chiu
duoc nhi¢t do cao cua nudc khi gidt, vai cang
gidt cang bong, do co sau giat thip. Do gai c6
kha ning hat am cao nén khi mic c¢6 cam giac
thoai mai, ddc biét 1a vao nhitng ngay nong am.
Hién nay, thi trudng may mic vai gai dang rat
tang truong, duge nhiéu khach hang ua chudng
v6i nhu cau ngdy cang cao, dic biét 1a khach
hang gi6i thuong luu. Xo gai c6 thé va thudong
duoc pha véi xo bong, xo len trong vai dét thoi
va ca vai dét kim.

Quy trinh tach keo 1am nguyén liéu dau
vao cho qué trinh kéo soi gai 1a mot nhan to
quan trong. C6 thé tich keo xo gai bang céac
phuong phéap khac nhau nhu: tach keo hoa hoc,
tach keo vi sinh, tach keo két hop hoa sinh va
tach keo béng enzym (Bruhlmann, F., et al,
1994). Ngoai ra, mot sb nha nghién ctru cho
rang s dung sy dao dong clia séng siéu 4m
lam tang toc do cta qua trinh tach keo. Bai
béo nghién ctru quy trinh niu tich keo héa hoc
duoc tién hanh tai Cong ty C6 phan Dau tu Phat
trién san xuit va XNK An Phudc mang lai két
qua va tinh kha thi cao.

2.VATLIEU VA PHUONG PHAPNGHIEN
cuu

2.1. Péi twong nghién ciru

- Sau khi thu hoach, tach vo gai bing
thiét bi may tach vo R165 Diesel, vo gai duoc
séy kho, dat do am 13+14% lam nguyén li¢u
nghién ctru thur nghiém khu keo.

- Céc loai vat tu hoa chat khir keo gém:
natri hydroxide (NaOH), acid sulfuric (H,SO,),
H,O0,, NaSO,, sodium tripolyphosphate va
organic phosphate penetrant.

- Pia diém thuc hién: Nha may Ché
bién To soi gai ciia Cong ty C6 phan Pau tu
Phat trién San xuit va XNK An Phuéc dit tai
huyén Cam Thuy, Thanh Hoa.

2.2. Phwong phap nghién ciru

Phuong phap thuc nghiém: Po ludong
cac dic trung chat luong cua nguyén liéu dau
vao (xo0 gai da duoc tach keo chuan bj cho kéo
so1), do luong cac tinh chét ctia ban san pham
Va san pham dé tim ra nguyen nhan gay 16i, sy
¢d, hiéu chinh cac thong sb cong nghe t6i wu,
lam chil qua trinh san xuit va chét lugng san
pham.

Phuong phap xir Iy s6 liéu: S6 liéu thi
nghiém thu thap duoc xt 1y, st dung cac phan
mém thdng ké MSTATC, Microsoft Excel.

3. KET QUA NGHIEN CUU

Xo gai trude tién dugce xu 1y trong dung
dich axit H,8O,, néng d¢ 1g/L & nhiét do 50°C
trong mot gio véi dung ty 1:15, sau do dugce xu
1y nau tach keo trong dung dich kiém (NaOH)
& diéu kién nhigt do 50+-60°C hai lan v6i cac
ndng d6 khac nhau. Két qua tach keo ¢ Bang
3.1 cho théy, sau khir keo 2 1an, ty 1€ tach keo
thu duoc ¢ cac cong thire thi nghiém co6 sy khac
nhau rd rét. Xt 1y ndu keo 2 lan trong dung
dich NaOH voi néng do 30% va 30% cho ty 1¢
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tach keo cao nhit (17,2%) va ty 18 tach keo thap
nhat (12,9%) khi xtr 1y ndu tach keo 2 lan véi
ndng d6 30% va 20%. Két qua nay ciing phu
hop v6i cac cong bd cua Zheng, L., et al, 2001.

Bang 3.1. Ti Ié xo s¢i thu dwoc sau khi keo cua

Bang 3.2, thé hién két qua danh gia chat
luong xo sau khi ndu tach keo theo cac cong
thirc thi nghiém khac nhau. Két qua cho théy,
xir Iy niu tach keo xo gai véi nong d6 NaOH
khéc nhau tir 20+30% khong anh hudéng qua

giong gai xanh API nhiéu dén cac chi tiéu chat luong xo gai. Chiéu
dai xo gai xanh dao dong tir 58,7 dén 60,3 mm,
. Khoi lwgng sai khac khong c6 y nghia théng ké giita cac
Phwong Nong do xo (g) TV 18 cong thirc ndng d6 NaOH. Chi sé do dong déu
an | GO Trube ) Sau g0t g o dai e gid tri trong khodng 74,4+76,0%
2 lan khir keo | Kkhir | khir de glalritrong g I 10,U07%,
keo | keo do bén trong khoang 66,2+67,8%. D) bén dat
1 20%; 20% 50,0 | 42,6 85,2 trén 67% & cac cong thuce 1, 2 va 3, cao hon so
2 20%; 30% 50,0 | 42,4 | 84,7 voi cong thuce 4 dat 66,2%. Tuy nhién, do gian
3 30%;20% | 50,0 | 43,5 87,1 durt co xu hudng giam rd rét khi ting ndng do
4 30%; 30% 50,0 | 414 828 NaOH xtr ly. Chi s6 Micronaire, chi sé d6 chin,
CV(%) - - | 1,54 d6 hoi 4m va ty trong xo gai tuong duong nhau
LSD0,05 - - | 261 O cac cong thure thi nghiém.
Bdng 3.2. Pham chat xo gai xanh sau khir keo 6 cic nong dg NaOH khéc nhau
Nong ) NaOH 2 | D daixo| P30 00 | popay | DO | Chiso g DOhoL Ty
1in khir keo (mm) | UL 1 ey | 1AM | Micro- | o0 c, | am | trong
(%) & (%) naire : (%) | (g/em®)
20%; 20% 60,3 76,0 67,8 12,7 8,41 0,86 10,6 1,46
20%; 30% 59,5 75,5 67,4 12,6 8,50 0,89 10,8 1,49
30%; 20% 59,1 75,0 67,2 12,6 8,52 0,89 11,0 1,50
30%; 30% 58,7 74,4 66,2 12,3 8,48 0,88 10,7 1,48

Céc chi tiéu chat luong xo gai giira cac
cong thuc thi nghiém chénh 1éch nhau khong
dang ké. Nhung qua thuc té cho thiy, phuong
an 1 tach keo 2 lan bang NaOH 20% (CT1)
cho xo gai sau xur Iy ¢6 mau vang, khong dat
dugc do trang sang nhu cac cong thirc xtr 1y véi
ndéng d6 NaOH cao hon. Phuong 4n tach keo 2
lan bang NaOH 30% (CT4, BC) da lam giam
nhe do bén xo gai so vdi cac cong thirc khac
c6 néng do NaOH thap hon. Giira phuong an

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
TAP CHI CO KHI VIET NAM, S6 293, thang 8 nim 2022
cokhivietnam.vn / tapchicokhi.com.vn

3 va phuong 4n 4 thu dugc xo ¢6 chat lugng
tuong duong nhau, nhung ty 1€ tach keo khi
xtr 1y bang phuong an 4 (nu tach keo 2 lan
bang NaOH 30%; NaOH 30%) cao hon khi xir
1y bang phuong 4n 3 (ndu tach keo 2 1an bing
NaOH 30%; NaOH 20%). Nhu vay, di v6i xo
gai, tach keo 2 1an bang NaOH 30% va NaOH
30% rdi tay trang bang H,0, cho pham chat xo
va hiéu qua cao nhat cho kéo soi.
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Vai trd cua kiém (NaOH) trong ky
thuat tach keo stir dung hoa hoc cho théy: Natri
hydroxide (NaOH) 12 hoa chét duoc sir dung
phd bién trong qué trinh tach keo & xo gai. Keo
clia cdy gai dugc cdu tao boi hai thanh phan
chinh 1a araban va xylan vbn 1a nhing chit
khong tan trong nuwdc nhung dé tan trong cac
dung mai kiém. Cac dai xo gai duoc xir 1y trong
noi chuyén dung véi dung dich natri hydroxide
20+30% v6i thoi gian nhat dinh s& cho chat
luong xo gai tot nhat.

Thoi gian nau tach keo cling anh huéng
dén d6 manh cia xo gai, khi ting thoi gian
niu tach keo tir 60+180 phut, mét lugng keo
lién tuc dugc hoa tan va bi loai khéi xo gai, do
manh hay duong kinh ctia xo gai do d6 ciling bi
nho dan di.

4. KET LUAN

Két qua nghién ctru thr nghiém da thu
dugc mdt so thong so k¥ thuat trong xtr 1y khir
keo pectin sau day:

1) Sau budc xu ly trong dung dich
H,80, nong do 1g/L ¢ nhiét d6 50°C trong mot
gi0, xu 1y nau tach keo hai lan trong dung dich
kiém NaOH 6% & nhiét do 90+100°C, trong
thoi gian t6i wu 90+120 phut dat két qua chat
luong soi tot nhat voi do bén soi 16n hon 4,8
cN/dtex va d6 manh xo 1é6n hon Nm1600.

2) Sir dung nong d¢ kiém NaOH 5+6%
cho két qua do bén soi dat 4 cN/dtex va do
manh xo 1a 1600 Nm.

3) Xt Iy tay tring xo bang chat 6xy hoa
H,0, ¢ ndng d6 thich hop la 8% cho két qua

chat luong xo tot voi d bén xo 16n hon 4 cN/
dtex va d0 manh xo dat 16n hon Nm1500.

Két qua chung, cac chi s6 chat lugng xo
sau khi tich keo cho d6 bén xo 16n hon 4,8 cN/
dtex va d0 manh xo 16n hon Nm1600 dam bao
tiéu chuan dé cap cho day chuyén kéo soi gai
quy mo cong nghiép. %
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