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THAY THE CROM BANG CHAT THUGC THAO MOC
TRONG SAN KUAT DA MEM

ThS VU NGOC GIANG

KS NGUYEN HUU CUGNG
Vién Nghién ciiu Da - Gidy
Bb Cbng thuong

Cong nghé thudc da d3 va dang co nhiéu thay ddi do ap lvc mdi trudng. Cdng nghé thudc da phi crdm ding chat thudc
thao mdc tuy co nhiéu vu diém nhung ciing chua dap ing dugc tat ¢ nhu cdu vé cac loai da trén thi trudng. Thudc
da ding chat thudc thdo mdc theo cong nghé cii 12 sif dung bé thudc, thoi gian thudc Iau, da thanh pham ciing.
Nguyén tic cia thudc da béng chat thudc thdo mac Ia: cac diéu kién cha da trdn va dung dich chat thudc (thao mdc)
phai phi hop dé chat thudc cd thé xam nhap vao khong gian giita cac sgi vdi mic dd hop Iy mot cach dé dang trong
toan bd chiéu day ctia da tran. Sau khi xdm nhap, chat thudc sé dan dan két hgp véi collagen. Mac du sv két hgp
nay dién ra chil yéu sau khi cac chat thudc da xam nhap vao da, nhung ca hai qué trinh xdm nhap va két hgp dugc
tién hanh cing mat lic. Diéu kién phi hgp & cac giai doan khac nhau ctia qua trinh thudc sé tao cho sy xam nhap
can thiét vao da tran va hiéu ing két hgp cia chat thudc thao moc.

Cong nghé san xuat da thudc thdo mdc mdi st dung thing quay da thay cho phuang phap thudc bé kiéu cii. Theo
phuong phap thugc nhanh mdi nay, tanin trong thing quay nhd tac dong co hoc sé xuyén vao da nhanh hon; ma sat

xuat hién l1am da ndng 1én va gidm dd nhdt, vi thé trong thing quay co thé dung ndng dé tanin cao.

Ti khéa: thudc thdo mdc, da mém, thudec nhanh.

REPLACEMENT OF CHROME BY VEGETABLE TANNIN
IN THE SOFT LEATHER PRODUCTION

Summary

Manufacturing processes of leather have been undergoing a lot of changes due to environmental
pressures. The chrome-free tanning processes using vegetable do not meet the needs of all kinds
of leather on the market. In older tanning processes, the time is long; the leather is hard.

Principles of vegetable tanning: The condition of hides and tanning liquid must be suitable
for tans to be able to penetrate easily into the spaces bhetween the fibres with a reasonable
degree throughout the entire thickness of the hides. Having entered the hides, the tans combine
gradually with collagen. Although this combination takes place mainly after the tans have entered
the hide, both of penetrating and combining processes happen simultaneously. Suitable choice
of conditions at different stages of the tanning process will give the necessary penetration and
vegetahle tan combining effects.

The new vegetable tanning technology uses drum instead of the pit in old methods. Fast
tanning process is conducted in the drums, in which vegetable tannin will penetrate into the hide
faster by mechanical action. The friction heats up the hide appearance and reduces viscosity.
Therefore, the solution with high vegetable tannin concentration can be used in the drums.

These principles are put into use in the typical vegetable tanning processes which are
displayed in the research content.

Key words: vegetable tanning, soft leather, fast tanning

S6 10 nam 2013

Mo dau
GViétNam,cUng nhu
nhiéu nudc trén thé gidi,
céng nghé thudc da sl
dung chat thudc crom la
chl y&u (cé thé néi gan
100% s6 co s& thudc da
& Viét Nam dung chat
thudc la créom). Da thudc
crém c¢6 nhiéu uu diém:
da mém, déo, thdi gian
thuéc ngan, gia thanh
ha so véi phuong phap
sl dung cac chéat thudc
khac. Tuy nhién, da
thudc crém lai chiia kim
loai crdbm, khéng hgp
vé sinh khi ti€p xuc truc
tiép vGi da ngudi (nhat
la tré em hay ngudi cé
lan da nhay cam), nudc
thai cé chiia ham lugng
crém cao, gay 6 nhiém
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ngudn nudc va dat dai.

Da thudc tanin thdo mdc rat dugc ua chudng
trén thi trudng thé gisi nhd cac tinh chat uu viét
clla n6 vé chéat lugng va hinh thic. Haon niia, so
vGi cac cdng nghé thudc khac, cédng nghé thudc da
thdo moc it &nh hudng dén méi trudng. Da thudc
tanin thdo moc thudng theo phuong phap thudc bé
truyén théng, vsi 2 cach: chu trinh kin va ngudgc
chiéu. Trong san xuat céng nghiép, phan Ién ap
dung cach thudc ngudc chiéu. Da tran dugc dua
vao bé c6 néng dé tanin thdp, sau dé dugc chuyén
qua bé c6 ndng do tanin cao han; day cac bé, trong
dé tién hanh qua trinh ngudc chiéu thudng gém 6
dén 14 bé. Bé dau c6é ndng dod khoang 7°E, ting
dan dén bé cudi khoang 30°E. B dam d&c la thudc
do ndng do tanin, tat nhién cling con phu thudc
vao loai tanin hoa tan. Tuy nhién, theo cong nghé
cli (thudc bé) phai tén dién tich xay dung bé; mat
khéac, thoi gian thudc rat 1au (t6i 2 thang); s&n phdm
da thudc cting nén chi ding lam dé giay, day lung,
da cong nghiép khac ma khong dung lam mi giay
dugc. Cong nghé thuéc da mém bang thdo moc &
Viét Nam chua dugc nghién ctiu bai ban nén chat
lugng da thudc con kém so vdi cac nudc trong khu
viic va trén thé gidi.

Trong khudn khé nhiém vu hop tac quéc t& vé
khoa hoc va céng nghé theo nghi dinh thu: “Hgp
tac nghién clu x0i ly nudc thai va ap dung cong
nghé sach vao nganh céng nghiép thudéc da” (ma
s0 02/2009/HD-DTNDT), Vién Nghién ctu Da -
Giay (B6 Cong thuong) da cung Vién Nghién clu
Da trung uong An D9 tién hanh ndi dung “Nghién
clu cdng nghé thudc da mém bang chat thudc thao
moc”. Chuyén gia clia 2 Vién da cung nhau nghién
clu va sau 2 nam da xay dung thanh céng quy trinh
cdng nghé thudc da mém bang thdo moc.

Thiét bi, vat liéu va phwong phap nghién ciiu
Thiét bi st dung

Cac thiét bi hién co tai xudng thuc nghiém cla
Vién Nghién ctu Da - Gidy nhu: thang quay go,
thung quay inox, cac may nao thit, bao da, ép nudc,
lam mém, danh nham, danh bong; cac hé théng
phdi, sdy, son da, in da. Tuy nhién, loai da nay con
can thém mot s6 thiét bi khac nhu may Ian da thao
moc dé cho da chic, danh, tron, bong.

Nguyén liéu va hoa chét sur dung
Nguyén liéu la da bd méi 16t m& hoac da dugc
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b&o quan bang cac phudng phap bao quéan.

Hod chat sl dung la cla cac hang san xuat hoa
chat cho nganh thudc da dang cé mat tai thi trudng
Viét Nam nhu: Clariant, Stahl , Piecolor, Basf,
ATC... Cac hang nay rat c6 uy tin trén thé gisi, ddm
b&o céc san pham khong tén du cac chat doc hai
hién bi cAm trén thj trudng.

Phuong phap nghién cuu

Phan tich mau cla nudc ngoai dé xay dung tiéu
chuén chat lugng san pham. K&t hgp nghién ciu ly
thuyét va thuc hanh, danh gia két qua qua tung thi
nghiém, hiéu chinh cac théng sé ky thuat trong qua
trinh thyc hién nham tim ra quy trinh céng nghé toi
uu.

K A’l i ] III | I i

Trén cd sé phan tich, danh gia cac mau da thanh
pham clia nuéc ngoai, két hgp vdi tai liéu chuyén
nganh va cac két qua nghién ctu truéc dé co lién
guan, nhém nghién cuu da xay dung dugc quy trinh
céng nghé san xuét da thudc mém bang thao moc.
Sad db cong nghé thudc da thdo moc cla dé tai gom

cac budc nhu sau:
v

v
v v

Tién thudc

Vit mé&, hoan thién

Da thanh
pham

Céng doan tay véi - lam mém

Pay la khau thi nghiém héa - ly dau tién. Ban
ch&t cla tdy voi - lam mém 1a diéu chinh do pH
da cho phu hgp dé ché& phdm enzym proteaza hoat
dong loai bd sgi elastin. Quy trinh céng nghé tay voi
- lam mém véi cac cong doan va héa chat st dung
dugc mé ta trong bang 1.



Béng 1: quy trinh céng doan tdy véi - lam mém

Ty lé Hoa chat Thai gian Nhiét do pH Ghi chd

(%) (phut) (°C)

200 Nudc 10 28 2 lan chat

50 Nude

10 (NH)S0, 15 %

0,3 Metabisulfit 15 35

10 (NH)SO, % 885  Kiém athiétdign

bang phenolphtalein

05 Bemanol 5BN Y 37 8-8,5 Kiém tra, chét rlia

Céng doan thuéc tanin thao méc

D6i véi da thudc thdo méc, diéu quan trong trong
cong doan thuéc la phai giup cho tanin thdo moc
xuyén nhanh vao da va sau do két hgp hoan toan.
Sau khi nghién ctu thay rang, can axit hoa t6t dé
pH thiét dién da dong déu & tri s6 thich hgp la 4,0-
4,5. Mu6n vay, can kéo dai thai gian axit héa qua
dém, lugng mimosa nén dua vao tu ti dé né dé
xuyén vao da, téng lugng dung khodng 25% so VGi
khoi lugng da tran. Quy trinh thudc da tran sau lam
mém dugc mo ta trong bang 2.

Béng 2: quy trinh c6ng doan thudc

Coéng Ty 1é Hoa chét Nhiét d¢ | Thoi gian pH Ghi cha
doan | (%) (C) (pht)
Axit hoa 50 Nudc
6 Mugi NaCl 20 15 42-45 | Bé=65
0,5 HCOOH (1:10) 30 BCG xanh
0,5 H,S0, (1:10) 180 Ngém qua
dém
Thudc 10 Mimosa ME/OP 60
tanin 10 | Mimosa ME/OP 60
10 Mimosa ME/OP 60 Kiém tra
Xxuyén
Ham axit | 20 Nudc 30 Pé qua
X HCOOH (1:10) dém, vét
da 0 dong
1-2 ngay

Da thuéc theo quy trinh nay van chua xuyén hét
thiét dién da du dung dich thudc van con dam dac.

Thudc da cd ban la mot qua trinh hai giai doan,
mac du hai giai doan khdong hoan toan tach biét ma
trong thuc t€, ching xay ra dong thdi. Giai doan dau
tién bao gom su khuéch tan cla céac tanin vao da
tran trong khong gian hodc mao mach gilia cac sgi
va cac bo sgi, vao tan khoang trong gilia cac sgi.
Giai doan thu hai la sy két hgp ti€p theo cla tanin
thuc vat véi collagen, protein. Do do, dau tién can
thiét phai xem xét cac yéu t6 anh hudng dén su
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khuéch tan cla tanin vao da tran. Cac yéu té anh
hudng t6i sy khuéch tan la: néng dé chat thudc thao
moc, thdi gian, nhiét do, tinh axit, su c6 mat cla
mudi trung tinh, kich thudc chat thudc thao moc, tac
ddéng cd hoc.

Véi sy tang 1én cla néng do chat thudc thao
moc, xu hudng chat thudc thdo mdc xam nhap vao
da tran tang lén. Néu néng dé chat thudc thdo moc
tdng qua muc sé& gay ra xo cling da, c6 thé han
ché& su xam nhap cla chat thudc thdo moc. Vi vay,
khoéng thé ludn tang ty 1& xam nhap béng cach dat
tdm da tran trong dung dich chat thuéc thdo moc
dam dac. Tuy nhién, néu sau khi thuéc mot phan
trong dung dich loang, chuyén sang dung dich dam
dac han, sy xam nhéap cla tanin sé dugc tang toc.

Tang nhiét do sé lam tang ty 1&é khuéch tan cla
chéat thuéc thdo moéc vao da tran. Diéu nay mot
phan la do thuc té€ dd nhét cha chéat thudc thado moc
gidm theo su gia tang cha nhiét d6. Ngoai ra, sy di
chuyén cla cac hat tanin tang I&n theo su gia tang
clia nhiét do.

Axit la mot trong nhiing yéu t6 quan trong nhat
anh hudng dén su khuéch tan cla chat thudc thao
moc vao da tran. DO pH cla dung dich va da tran
anh hudng dén sy khuéch tan theo nhiéu cach khac
nhau. Trudc hét, tang tinh axit sé lam tang xu hudng
truong nd cla cac sgi da, khéng gian gilia cac sgi
sé gidm va nho hon, lam chat thudc thdo moc kho
xam nhap vao. Thu hai, vGSi su sut gidam néng do
axit, dac biét la khi pH duéi 3,5, xu hudng tanin két
hgp véi collagen gia ting dang ké&. Do dé, trong
pham vi pH th&p, su khuéch tan hodc sy xam nhap
clia chéat thudc thdo moc vao da tran sé cham vi su
k&t hop dién ra giiia tanin va cac sgi collagen.

Loai axit trong dung dich chat thudc thdo méc
cling rat quan trong. SU dung mét lugng I6n han
cac axit hitu cd yéu (nhu axit formic hoac axit lactic)
sé t6t hon so vai khi st dung axit vo co, bdi vi cac
axit yéu hién dién trong dung dich chat thudc thao
moc sé tao mobi trudng cé ddé pH phu hgp cho su
khué&ch tan cla tanin vao da tran.

Su hién dién clia mudi trung tinh c6 xu hudng
lam gidm su truong nd clia sgi collagen trong dung
dich chat thuéc thdo moc, loai va lugng mudi trong
dung dich chat thudoc thdo moc lam gidm muc do
trudng nd. Do do, mudi trung tinh sé gilup tang ty
I& tham nhap, vi gidm truong nd sé md rong khéng
gian gilia cac bo sgi va sgi collagen.
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Ty 1&é khuéch tan cla cac hat trong dung dich
chét thudc thdo moc bi &nh hudng bdi kich thudc
clia cac khoang khong gian gilia cac sdi, né cling bi
anh hudng bdéi kich thudc cla cac hat tanin. Tanin
thuc vat 1a hdn hgp phuc tap cla cac hgp chét hiu
co dudgc trung hop véi mic dé khac nhau va vi thé
chiia cac hat c6 kich thudc khac nhau. Do dé, tanin
V@i kich thudc hat nhd sé khuéch tan vao da tran
nhanh hon. Mét sé phuong phap xG ly héa hoc, vi
du bisulphiting lam tang do6 tan ctia mot so tanin va
lam tang ty 1& xam nhap chat thudc thao moc.

Téac dong cd hoc lam tang ty 1& x&m nhap chat
thudc thdo moc, bdi vi tdc dong quay phu 16ng gay
ra chuyén doéng vat ly cta chat 1dng gilia cac sgi
va c6 hiéu qua trong viéc thuyc hién di chuyén dung
dich chat thudc thdo moc gilia cac I6p bén trong
clia da. Pay khong phai la mot qua trinh khuéch tan
nhung trong thuc té dua lai hiéu qua gidng nhau.

Tom lai, cac nguyén téc clha thudc da s dung
chét thudc thdo moc la: diéu kién cla da tran va
dung dich chat thudc phai phu hop dé chat thudc cé
thé xam nhap vao khoéng gian gilia cac sgi véi muc
do hgp ly mdt cach dé dang trong toan bd chiéu day
clia da tran. Sau khi chat thudc xam nhap sé dan
dan két hgp vdi collagen. M&c diu su két hgp nay
dién ra chl y&u sau khi cac chéat thudc thdo moc da
xam nhap vao da, nhung ¢ hai qua trinh xam nhap
va két hgp dudc ti€n hanh cung mot Itc. Diéu kién
phu hgp & cac giai doan khac nhau cla qua trinh
thudc sé tao cho su xdm nhap can thiét vao da tran
va hiéu ting két hgp clia chat thudc thdo moc.

TU nhan dinh trén, can diéu chinh cac théng sé
ky thuat nhu sau (xem bang 3).

Bang 3: quy trinh céng doan thuéc sau diéu chinh

Céng doan | Tylé Hoa chat Nhiét dd | Thdi gian pH Ghichu
(%) (°’C) (phut)
Axit hod 50 Nudc 20
6 Mugi NaCl 15 42-45 | Bé=65
0,5 HCOOH (1:10) 30
0,5 H,S0, (1:10) 180 BCG xanh
Ngam qua
dém
Thudc tanin 5,0 Mimosa WS 20 30
10,0 Mimosa 60
ME/OP
0,5 DA&u c4 sulphit
10 Mimosa ME/OP 60
5,0 Mimosa 60 3,4-36 | Kiémtra
ME/OP Xuyén
Ham axit 20 Nudc 25 30 Dé qua
X HCOOH (1:10) dém, vét da
0 dong 1-2
ngay
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Nh& cé tac dong co hoc va s dung dinh lugng
hgp ly, chat thudc thdo moc sé xuyén vao va két
hgp véi da nhanh hon va tét hon, gidm thgi gian
thubc.

Phu 16ng thudc co6 téc dé nhod (4-6 vong/phut).
Dung dich thudc dugc tang dan néng doé lén 80-
100°E. Thdi gian thudc kéo dai 30-35 gid.

Céng doan thuédc lai

Da dugc san xudt theo quy trinh thudc néu trén
dudc dua vao nghién ctiu cho khau hoan thanh. Da

dudc bao & khoang 1,6 mm. Nudc va hoa chat dugc
tinh theo khoi lugng da bao.

Cac hoa chat dugc lya chon chi yéu la mimosa,
cac chat dau lya chon la dau cé kha nang chéng
th&m nudc cao.

Quy trinh thudc lai cho da mii gidy nhu sau (xem
bang 4).

Béng 4: quy trinh c6ng nghé thudc lai 4p dung cho da ma gidy mém

Céngdoan | Tylé Hoa chat | °C | Théigian | pH Ghi chu
(%) (phiit)
Ria, tdy trang | 150 | Nudc 20 20
02 | Oxalic Chét
Trung hoa 150 | Nudc 25
0,5 | Sodium formiat 20
15 Neutratan BS 20 4,0-4,5
03 | NaHCO, 30 4,0-4,5 | Kiém tra pH clia da, dung
dich; chét
Ria 200 Nudc 40 10 Chét
Thudc lai 100 Nudc 40
2,0 Mimosa WS 20
30 | Mimosa FS 30 Kiém tra, cat xuyén, chat
15 Ph&m
An dau 100 | Nudc 50 15
5,0 | Déu sulphat
1,4 | DAu ca sulphit
1,0 | Du séng 60
Nhudm mat 1 HCOOH (1:10) 30 3,8-4,0
Ham 05 | Phdm 20
Chéng mac 0,5 | HCOOH (1:10) )
0,1 Fungicide 7F 30 3,5-3,8 | Chét, vét da G déng 1-2
ngay

Da thubc lai theo quy trinh cdng nghé nay coé
chat lugng dat yéu cau dé ra: mat da chat, mém,
mau tudi, xuyén déu thiét dién da.

Céng nghé hoan thanh khé da mi gidy thuéc
thdo méc

Cong nghé siy: do da thudc tanin thdo moc co
nhiét doé co (Ts) thap, nhung yéu cau da thanh phdm
van phai danh, chic, déo, nén sl dung phuadng
phap sdy chan khéng véi nhiét dé 60°C. Thai gian



sdy dudc thi nghiém theo ba phuong an la 1, 2 va
3 phut. K&t qué cho thay, phuong an 3 (3 phut) cho
da chéc déo. Sau khi sdy, da dugc chat déng cho
diéu hoa dd &m, cang phoi 8 nhiét dd 40°C, d6 4m
65%.

Cong nghé trau chudt aniline: doi véi da thao
moc, dé mat da dep, can trau chudt aniline hoic
sap, dau s& lam néi uu diém cla mat da. Quy trinh
trau tru6t aniline cho da mi giay thdo moc dugc gidi
thiéu trong bang 5.

Bang 5: quy trinh céng nghé trau chuét aniline da ma gidy
thuéc thdo mée

Hoa chat DD1 DD2 DD3
Ru 3989 100 50
Pt 0415 100
Ra 2393 150
LD 59XX 30 50 50
BI 372 70 50
Nudc 500 300 300
LS 18212 150

Phudng phap tién hanh: 1) Phun ddm DD1 x 1
lan, phoi chd thoang 4-6 gig, danh béng; 2) Phun
DD2 x 1-2 lan; 3) Phun DD3 x 1 1an, in lac bdng
120 kgF, 80°C, 1,5 s. Da thanh phdm c6 mau tudi,
chac, déo.

Do tac dong chuyén dong cd hoc cla phu 16ng,
cdu tric da mé nhiéu, lam da mém, kém danh hon
da thudc bé. Da sau thudc tanin ty nhién can phai
xU ly b&ng thiét bi may danh béng dé cho da chéc,
danh, tran, bong. Trén co s phan tich mau may
danh bong da cla nudc ngoai, qua nghién cuu tai
liéu, Ging dung cac két qua nghién ctu cla déng
nghiép, cac chuyén gia clia Vién Nghién ctiu Da
- Giay da thiét ké va ché tao thanh cong may danh
bdéng da thudc thao moc.

Kétluan

Trén co s& phan tich mau da thuéc nhanh thao
moc va qua nghién clu tai liéu, tng dung cac két
qua nghién cuu cla dong nghiép, nhém thuc hién
dé tai da ti€n hanh cac thi nghiém, hiéu chinh théng
s0 ky thuat. Tu do da:

- Nghién ctu thiét k&€ va ché tao thanh céng may
danh boéng da.

- Xay dung dudc cong nghé thudéc nhanh thao
moc va hoan thién da mi gidy. Cac san phdm nay c6
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chét lugng tuong dudng s&n pham clia nudc ngoai.

- Cong nghé thudc nhanh rat ngén dugc thai gian
thudc. Thai gian thudc da thdo moc trude day kéo
dai t6i 2 thang. Phuong phap thuéc nhanh nay da
nang cép chat lugng da thanh pham tuong duong
da thudc cla nudc ngoai, déng thdi da rat ngan
dudc thai gian thudc déi véi da mi gidy con 20-24
gi6. Cac san pham gidy dép dudc lam hoan toan
t da thudc thdo moc theo cong nghé va thiét bi
cla dé tai cé gia tri hon han cac san pham lam tu
loai da thuéc théng thudng va dugc thi trudng ua
chudng. K&t qua nghién ctiu da danh dau budc tién
mdi trong cong nghé thudc da véi sy hgp tac qudc
t€, tao ra mat hang mdi co gia tri kinh t&€ cao, hgp
thgi trang va than thién méi trudng, dong gop thiét
thuc cho su phat trién bén viing clia nganh céng
nghiép da giay =

Tai liéu tham khao
1. Zhang Xiaolei, Ecological Technology of Leather
Manufacture, LFIRI, China (2010),10.

2. UNEP IE/PAC, Environmental Management Element
for the Industry, UNEP IE/PAC-UNIDO, Tanneries and
Enviroment - A Technical Guide to Reducing the Enviroment
Impact of Tannery Operations, p. 39 - 42, 5. edition, 2.
Printing, Paris, France (2009).

3. Zhang Xiaolei, Clean Technology and Theory of Leather
Manufacture, LFIRI, China (2008),12.

4. White T., The Chemistry and Technology of Leather,
Robert E. Kreiger Publishing Co. Malabar, Florida (2008)
2, 98.

5. Bickley J.C., Vegetable Tannage, Extract Producers
Federation, Zurich (2007), p.11/2.

6. Wilson J.A., Modern Pratice in Leather Manufacture,
Reinhold Publishing Co. N.Y. (2007), p.284.

7. N.J. Cutting, The Development and Application of
Speciality Wattle Extracts, Wattle industry Centre, P.O. Box
2631, Pietermaritzburg 3 200, South Africa (2006), 2.

8. Roux D.J., Wattle Tannin and Mimisa Extract, Leather
Industries Research Institute, Grahamstown (2005), 2.

9. Vanni Et. Al.,, European Patent Appl.128,702 A1
(2004).

10. I.P. Xtrakhov, Khimiia i tekhnalogiia kozji i mekha,
Libgprombutrizdat, Matxcava (1985).

Tapchi KHOAHOC

CONGNGHEVIETNAM. | °

S6 10 nam 2013





