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Anh huéng cia mot s6 yéu té dén qué trinh nhudm cua thude nhudém
hoat tinh Eriofast dé nhuém cho vai polyamit, dugc nghién ctru thong
qua viéc sir dung 03 loai thuc nhuém 6 sdc mau co ban (do, navy,
den) v&i cac nong do khac nhau. Cac mau vai sau nhuém dugc do
mau trén may do mau quang pho dé xac dinh btrc pho phan xa R tai
budc song Amax ciia chung va tir d6 xac dinh cudng do 1én mau K/S
thong qua gia tri R, ¢ déu mau dugc xéac dinh théng qua gia tri AE.
Muc dich ciia nghién ciru nay Iya chon dugc ndng d6 mudi CaCl,,
thoi gian nhudm va néng do axit su dung t6i vu cho thudc nhudém
hoat tinh dé nhudém cho vai polyamit.

Abstract

Keywords:

Color uniformity; Color intensity;
Color  deviation; CaCl, salt;
Concentration; Eriofast Reactive
Dye; Polyamide fabrics.

The effects of some factors on the dyeing process of Eriofast Reactive
Dyes used for dyeing polyamide fabrics were studied through the use
of three basic dyes (red, navy blue, black) at difference
concentrations. Dyed fabric samples were color-measured on the
spectrophotometer to determine the reflection spectrum-R at their
wavelength Amax and then the K/S values were calculated from R
values, the color uniformity was determined by AE values. The
purpose of this study was to select the concentration of CaCl, salts,
the dyeing time and the optimal acid concentration for reactive dyes
used to dye polyamide fabrics.
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1. GIOI THIEU

Hién nay, may mdc sao cho hgp thoi trang, muc dich sir dung va dat chét lugng tdt nhat 1a
nhu cau cua moi nguoi trén the gidi noi chung va ctia Vi€t Nam noi riéng. Hon nira, véi toc do cua
cong nghi¢p hoa, hién dai hoa, nganh may mac cta Viét Nam dang phat trién dén giai doan thing
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hoa nhit, mang lai cho ngudi tiéu ding nhiéu san phim uy tin va dam béo chét luong [1]. Dé dap
g dugc nhu cau str dung ngay cang cao cua nguoi tiéu dung, tao ra nhirng san phém khong nhu:ng
vira dep, tot ma con co nhiéu tinh nang khac biét nhur kha nang khang khuan, chong nhau, co gian
cao, than thién v6i moi truong...cac doanh nghiép san xuat phai luon cép nhat, d6i méi quy trinh
cong nghé san xuat t6i vu dé san xuit ra mit hang vira dap mg duogc vé gid ca ciing nhu la chit
lwgng str dung. Vai polyamit (PA) trén thi truong hién nay dang giit vai trd rat quan trong. Vai PA
c6 rat nhiéu loai nhu: PA 6, PA 66, PA 11, PA 12, PA46, PA 610, PA 612, PA 1010, ... [2, 8].

Pé nhudém mau cho vai PA, trén thé gi6i cling nhu & Viét Nam hién nay chi yéu sir dung
thudc nhudm axit [3, 6, 7] dé nhudm, tuy nhién n6 c6 mot s6 han ché nhu: do bén mau khong cao
(dic biét mau dam), st dung nhiéu chét trg, khong du cac gam mau, mau sic khong tuoi. Dé khic
phuc nhitng nhuge diém ndy nhém nghién ctru da Ihra chon thudc nhudém hoat tinh Eriofast dé
nghién ctru nhuém cho vai PA. Thudc nhudm hoat tinh Eriofast c6 nhiéu uu dlem nhu mau sic tuoi
sang, day du cac gam mau, do bén mau cao, cong nghé nhuoém don gian, tiét kiém thoti gian. Hon
nita, thudc nhudém nay rat phi hop dé nhudém vai PA cho quéan 4o thé thao, quan 4o boi va quin 4o
16t dét kim chét lugng cao [3, 4].

Bai béo nay thuc hién nghién ctru khao sat mot s6 yéu td anh huong dén qua trinh nhudm ciia
thudc nhudém hoat tinh dé nhuém cho vai PA 6.6 lam co s¢ dé xdy dung dwoc mot quy trinh cong
nghé nhudm tdi wu cho qué trinh nhuém vai polyamit bang thudc nhudm hoat tinh.

2.CO SO LY THUYET/PHUONG PHAP NGHIEN CUU
2.1. Pdi twong nghién ciru
2.1.1. Vii polyamit

Nghién ctru sir dung vai dét kim dan ngang c6 thanh phan 100% polyamit 6.6, tir soi c6 chi
s6 30/1, kiéu dét single dugc cung cip boi cong ty TNHH Dét va Nhuém Hung Yén va cé cac
thong sb k¥ thuat nhu bang 1.

Biang 1. Bang thong s6 ky thuat cua vai polyamit

MAu vai Mat d¢ doc Mat d ngang Chiéu day Khdi lrgng Khd vai (cm)
(hang/10cm) (cot/10cm) (mm) (g/m?)
100% PA 6.6 190 120 0,789 212,6 151,0

2.1.2. Thuéc nhugm hoat tinh

Nghién ctru lya chon 03 loai thubc nhudém hoat tinh dugce cung cip boi cong ty TNHH
thuong mai Tan Hong Phat: Eriofast Red (mau do); Eriofast Black (mau den); Eriofast Navy
(mau Navy).

2.1.3. Chit tro

Nghién ctru Iya chon mudi Canxi Clorua (CaCly) 1a chét tro dé ting kha ning bat mau
cho thu6éc nhudém.

2.2. N¢i dung nghién ctru
2.2.1. Nghién cieu khéo sit dnh hwong ciia nong dp mudi CaCly siv dung dén cwong dp lén
mau cua 03 thuoc nhupm co bdan (den, do, xanh)

Nghién ctru Iya chon 03 loai thuoc nhuom hoat tinh Eriofast (Red, Black, Navy) ¢ cung
modt ndng do thuéc nhuém nhung véi ndng d6 mudi khac nhau (2, 4, 6, 8 va 10%) twong tng dé
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danh gia: Cuong d6 1én mau dugc xac dinh thong qua gia tri K/S va danh gia do déu mau thong
qua gia tri AE. Tl d6 Ira chon dugc ndng d6 mudi sir dung tdi uu cho ting loai thuéc nhudm.

2.2.2. Nghién ciru khdo sat anh hwong ciia thoi gian nhujm dén kha nang béit mau ciia 03
thuoc nhupm co ban (den, do, xanh)

Trong nghién ctru nay lya chon 03 loai thudc nhudm hoat tinh Eriofast (Red, Black, Navy)
tai cing mot nong do thudc nhudém str dung nhung véi thoi gian nhuém khac nhau (30, 40, 50 va
60 phut) tuong Gmg dé danh gia: Cuong do 1én mau dugc xac dinh théng qua gia tri K/S. Tur do
Iya chon dugc thoi gian tbi wru cho timg loai thuée nhudm & ndng do st dung nhét dinh.

2.2.3. Nghién ciru khdo sdt anh huéng ciia néong @ axit dén kha ning bdit mau ciia 03 thuéc
nhudpm co bdan (den, do, xanh)

Trong nghien ctru nay lya chon 03 loai thuéc nhudém hoat tinh Eriofast (Red, Black, Navy)
0 cung mdt nong do thudc nhudém nhung véi ndng d6 axit khac nhau (0, 1, 2 va 3 g/l) tuong ing
dé danh gia: Cuong d6 1én mau duoc xac dinh thong qua gia tri K/S. Tu do lya chon dugc nong
do6 axit str dung t8i wu cho tung loai thube nhudm & nong do st dung nhét dinh.

2.3. Phuwong phap nghién ciru
2.3.1. Phwong phap nhuém mau

- Chuén bj diéu kién thi nghiém (mau véi, dung cu thi nghiém...)
- Chuan bi nhuém mau: Theo phuong phép gian doan trén thiét bi nhu¢m cao ap Starlet.
- Nhiét 6 nhuém 98°C.

2.3.2. Phwong phdp xdc dinh cwong dp Ién mau ciia cdc méu vii sau nhuépm

* Po dung dich thubc nhudém dé xac dinh bude song Amax cua tirng loai thudc nhudom:

- Cac mau dung dich thuéc nhudém duge pha lodng dé xac dinh budc song Amax

- Thiét bi sir dung: may UV- vis

* Po phan xa R tai budc song Amax va gia tri AE dé xac dinh cudng d6 1én mau va do déu

mau cua cac mﬁu vai sau nhudm:

- Cac mau dugc do trén may do mau quang phd phan xa Gretag Macbeth Color Eye -
2180UV, str dung phan mém do mau dya trén ngudn sang D65 va goc quan sat 1a 10°

- Gia tri K/S ctia cac mau vai sau nhudm dugc danh gia theo phuong trinh Kubeka-Munk

[8]:

_ (1

Trong do

K: 14 hé s6 hip phu
S: 1a hé sb tan xa
R: gia tri phan xa
e D6 déu mau:
Po déu mau dugc danh gia & 03 vi tri khac nhau trén mau vai may sé chon dugc gia tri AE
la sy chénh l&ch gitra 03 vi tri.
- AE <0,6: mau nhuom duoc chép nhan 1a déu mau.
- AE > 0,6: mau nhudém khong déu mau.
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3. KET QUA VA THAO LUAN

3.1. Két qua anh hwong ciia ndng dd mudi CaCl, sir dung dén kha ning bit mau cia 03
thuoc nhuém co ban (den, dé, navy)

Cac mau vai sau khi dugc nhudm bﬁng 03 loai thudc nhudém hoat tinh (den, do, navy) tai
cac nong do sir dung voi cac ndng d6 mudi khac nhau (0, 2, 4, 6, 8, 10 va 12%) trong diéu kién
nhudm (nhiét @6 98°C va thoi gian gitt nhiét 60 phit) dugc do phan xa R trén thiét bj Data Color
va duoc tinh toan theo cong thirc (1). Cac két qua dugc thé hién trén bang 2.

Bang 2. Két qua anh huong cia nong do mubi t6i cudng do 1én mau cia 03 loai thube nhuém
tai cung mot nong do st dung 1,0% (mau nhat)

[CaCl,)] Eriofast Red 1% Eriofast Black 1% Eriofast Navy 1%

%) |Manéa | GisuiR | 2 | Manoa | Giawir | CBET | Manca | Giseir | O
0 R1-2/1 0,051 8,829 B1-2/1 0,0575 7,724 NI1-2/1 0,047 9,661
2 R1-2/1 0,047 9,661 B1-2/2 0,0511 8,810 N1-2/2 0,038 12,176
4 R1-4/2 0,046 9,892 B1-4/2 0,0506 8,906 N1-4/2 0,037 12,532
6 R1-6/3 0,046 9,885 B1-6/3 0,0507 8,887 N1-6/3 0,036 12,906
8 R1-8/4 0,046 9,892 B1-8/4 0,0507 8,887 N1-8/4 0,036 12,906
10 R1-10/5 0,046 9,880 | BI-10/5] 0,0508 8,86  [NI1-10/5 0,036 12,906

Biang 3. Két qua anh huong cﬁa‘néng d6 mudi t6i cudng d6 1én mau cua 03 loai thude nhudm
tai cac nong do su dung khac nhau (mau trung)

[CaClL] (%) Eriofast Red 4% Eriofast Black 4% Eriofast Navy 2%

Ma héa | Gia tri R|Gia tri K/S| Ma héa | Gia tri R|Gia tri K/S| Ma héa | Gia tri R|Gia tri K/S
0 R4-0/1 | 0,0258 18,392 B4-0/1 | 0,0232 20,563 | N2-0/1 | 0,0263 18,024
2 R4-2/2 | 0,0252 18,853 B4-2/2 | 0,023 20,750 | N2-2/2 | 0,026 18,247
4 R4-4/3 | 0,0251 18,932 B4-4/3 | 0,023 20,750 | N2-4/3 | 0,026 18,214
6

8

R4-6/4 | 0,0251 18,948 B4-6/4 | 0,0232 20,731 N2-6/4 | 0,026 18,243
R4-8/5 | 0,0250 19,012 B4-8/5 | 0,023 20,750 | N2-8/5 | 0,026 18,229

10 R4-10/6 | 0,0251 | 18,932 |B4-10/6| 0,0231 | 20,656 |N2-10/6] 0,026 18,243
12 R4-12/7 | 0,0252 | 18,853 |B4-12/7] 0,0231 | 20,656 |N2-12/7| 0,026 18,221

Bing 4. Két qua anh huong cua péng d6 mudi t6i cudng d6 1én mau cua 03 loai thude nhudm
tai cac nong do st dung khac nhau (mau dam)

[CaCl,] Eriofast Red 7% Eriofast Black 8% Eriofast Navy 4%

0,

(%) Mahéa | GiatriR | Giatri | Mahéa | Giatri R | Giatri | Ma héa | Giatri R | Gia tri

K/S K/S K/S

0 R7/1 0,0255 18,620 B8/1 0,0221 21,635 N4/1 0,0238 20,020
2 R7/2 0,0231 20,656 B8/2 0,0222 21,533 N4/2 0,0224 21,332
4 R7/3 0,0224 21,332 BS8/3 0,0227 21,037 N4/3 0,0226 21,135
6 R7/4 0,0225 21,233 B8/4 0,0226 21,135 N4/4 0,0225 21,233
8 R7/5 0,0221 21,635 BS8/5 0,0221 21,635 N4/5 0,0225 21,233
10 R7/6 0,0226 21,135 B8/6 0,0229 20,845 N4/6 0,0225 21,233
12 R7/7 0,0225 21,233 B8/7 0,0227 21,037 N4/7 0,0225 21,233

_ Ghi chu: Red 1-2/1 nghia la: mau vai dwoc nhuom voi mau do tai nong do 1%, nong do muoi 2% ky hi¢u
mau so 1
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Tir cac két qua trén bang 2, 3 va 4 cho thay: Khi ting ndng d6 mudi sir dung thi kha ning
1én mau cta cic mau vai déu ting, tuy nhién khi ting 1én dén 6,0% thi kha ning 1én mau cia cac
mau vai sau nhudém khong tang. Kha niang 1én mau ddi véi mdi loai thude nhudm tai cac néng do
su dung c6 khéac nhau, cu thé:
-Pbi voi thude nhudém Eriofast Navy: tai néng do 1% thi nén st dung mudi CaCl, véi
néng do6 6%. Néu thudc nhudm st dung tai néng dd 2 - 4% thi nén st dung mudi CaCl,
voi ndng do 2%.

- Déi véi thude nhudm Eriofast Red: tai néng do su dung 1% thi nén st dung mubi CaCl,
voi néng d6 4%. Néu thudc nhudm st dung néng dd 2% thi nén st dung mudi CaCl, véi
néng d6 2% con tai néng do thudc nhudm st dung 1a 7% thi sir dung mudi CaCl, v&i
nong do 4%.

- Déi v6i thube nhudm Eriofast Black: tai néng do st dung 1% thi nén st dung mubi CaCl,
voi néng do 4%. Néu thudc nhudm sir dung néng do 4 - 8% thi st dung mudi CaCl, véi
nong do 2%.

Néu sir dung nong d6 mudi cao hon thi hiéu qua 1én mau cta thuéc nhuém khong nhiing
khong ting ma lwong mudi du thira s& lam anh huong dén chat luong cia vai cling nhu anh
hudng tdi moi truong.

- Két qua cho thdy ndng d6 mubi CaCl, sir dung chi co tac dong rd rét ddi voi mau dam va

mau nhat, con v&i mau trung binh thi mtc d¢ anh hudng khong ro rét.

* Cac mAu vai sau khi nhuém duogc tiép tuc danh gia 46 déu mau. Cac két qua dugc thé
hién trén bang 5.

Bang 5. Bang gia tri AE ¢ 3 vi tri trén ciing mot mau vai sau nhudém véi 03 loai thudc nhuém

< .. Gia tri AE & 03 vi tri trén cling mgt miu vai
Mau vai
Vitril Vitri2 Vitri3
Eriofast Red 0,17 0,27 0,45
Eriofast Black 0,09 0,12 0,21
Eriofast Navy 0,22 0,10 0,07

Két qua trén bang 5 cho thay: Gia tri AE giita 03 vi tri khac nhau trén ciing mot mau vai
dugc nhudm bang 03 loai thuéc nhudm khac nhau deu cé gia tri AE < 0,6.
Nhu vy ca 03 mau vai sau khi dugc nhud¢m vai 03 loai thuée nhudm cé do déu mau rat tot.

3.2. Nghién ciru khao sat anh huong ciia thoi gian nhudm dén kha niing bit mau cia 03
loai thuoc nhudm co ban (den, dé, xanh)

Cac mau vai sau khi dugc nhudm bﬁng 03 loai thudc nhudém hoat tinh (den, do, xanh) tai
cac néng d6 thudc nhudm s dung (Red: 4%, Black: 4%, Navy: 2%) nhung v6i cac thoi gian
nhudm khac nhau (30, 40, 50 va 60 phat) va nhiét do nhuém 98°C dugc do phan xa R trén thiét
bi Data Color va duoc tinh toan theo cong thirc (1). Cac két qua duoc thé hién trén hinh 1.

Céc két qua trén hinh 3 cho thdy: Khi ting thoi gian gitt nhiét thi cuong d6 1én mau cia ca
03 loai thubc nhuém déu tang, tuy nhién kha ning 1én mau ciia cac loai thuéc nhuom cé khac
nhau, cu thé:

- B6i véi thube nhudém Eriofast Navy tai néng do st dung 2%, thudc nhudm Eriofast Red

tai né)ng do st dung 4 - 7% va thudc nhuom Eriofast Black tai néng do sur dung 4% thi
thoi gian gilr nhiét 1a 40 phut.
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- Pbi voi thude nhudm Eriofast Navy tir ndng d6 sir dung 4% va Eriofast Black tir ndng do
su dung 8% thi thoi gian gilt nhiét la 60 phut.

- Néu kéo dai thoi gian giit nhiét s& khong lam ting kha ning 1én mau cua thubc nhudm,
ma con anh hudng gia thanh ciing nhu chét lrgng cua vai.

Anh hudng cua thoi gian nhuém véi mau Nav Anh huéng cua thoi gian nhuém véi mau Red
(2%) (4%)
17.5 19.8
17 19.6
%) %)
M 165 a2 194
=1 ‘5 19.2
= 16 k=
G} - 5 1° -
15.5 18.8
15 18.6
30 40 50 60 30 40 50 60
Anh hudng cua thoi gian nhuém véi mau Blac] Anh huong cua thoi gian nhuom véi mau Navy (4
(4%) 215
20 21
20.5
%)
v 195 Z 20
Y ‘5 19.5
£ B g 19
& : 5 ==
(D 18.5 18.5
18
18 17.5
30 40 50 60 30 40 50 60
Anh huong cua thoi gian nhuém véi mau Red Anh huong cua thoi gian nhuém véi mau Black
(7%) (8%)
20.9 23
2085 22.5
2 wn 22
M 208 o 215
E) g 21
& 20.75 & 20.5
O - S
20.7
19.5
20.65 19
30 40 50 60 30 40 50 60

Hinh 1. Anh huong cia thoi gian nhudém t6i cuong do 1én mau ddi v6i 03 loai thude nhudm tai cac néng d6 str dung
3.3. Nghién ctru khio sat dznh hwéng ciia nong d9 axit dén kha ning bit mau cia 03 loai
thuoc nhuém co ban (den, dé, navy)

Cac mau vai sau khi dugc nhudm béng 03 loai thudc nhudém hoat tinh (den, do, navy) tai
cung mot noéng do thuoc nhud¢m sur dung nhung véi cac nong do axit st dung khac nhau (0, 1, 2
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va 3g/l) trong diéu kién nhudom (nhiét d6 98°C va thoi gian gitr nhiét 60 phut) duoc do phanxa R
trén thiét bi Data Color va dugc tinh toan theo cong thirc (1). Céc két qua duogc thé hién trén
bang 6 va bang 7.

Bang 6. Két qua anh huong cua ndng do axit t6i cuong do 1én mau cia 03 loai thude nhuém (mau trung)

Eriofast Red 4% Eriofast Black 4% Eriofast Navy 2%
[CH;COOH] "Nz [ Giatri | Giatri | Ma | Giatri | Giatri | Ma | Gidtri | Giatri
(&M héa R K/S héa R K/S héa R K/S
0 R4/4 | 0,0267 | 17,7399 | B4/4 | 0029 | 16,2559 | N2/4 | 0,0375 | 12,3521
1 R4/5 | 0,0249 | 19,0928 | B4/5 | 00234 | 203792 | N2/5 | 0,0274 | 17,2619
2 R4/6 | 0,0278 | 16,9995 | B4/6 | 0,229 | 20,8455 | N2/6 | 0,0266 | 17,8103
3 R4/7 | 0,0295 | 159639 | B4/7 | 00236 | 20,1982 | N2/7 | 0,0261 | 18,1701

Bang 7. Két qua anh hudng cta ndng do axit t6i cuong d6 1én mau cua 03 loai thube nhuém (mau dam)

Eriofast Red 7% Eriofast Black 8% Eriofast Navy 4%

[CH;COOH] = v v . v o = o o
(@) Ma Gia tri Gia tri Ma | Giatri Gia tri Ma Gia tri Gia tri

hoa R K/S hoa R K/S hoa R K/S
0 R7/4 0,0229 | 20,8455 B8/4 | 0,0212 | 22,5955 N4/4 | 0,0237 | 20,1089
R7/5 0,0226 | 21,1352 B8/5 | 0,0211 | 22,7072 N4/5 | 0,0226 | 21,1352
2 R7/6 0,0232 | 20,5633 B8/6 | 0,0218 | 21,9467 N4/6 | 0,0217 | 22,0523
3 R7/7 0,0239 | 19,9325 B8/7 | 0,0217 | 22,0523 N4/7 | 0,0221 | 21,6355

Tir cac két qua trén bang 6 va bang 7 cho thiy: V&i ca 03 loai thuéc nhudm sir dung tai cac
ndng d6 nhudém khac nhau chi nén sir dung ndng d6 axit CH;COOH lg/l 1a phu hop, lam tang
cuong d6 1én mau cia cac mau vai sau nhudm va khong 1am anh huong dén chat lugng cia vai.

4. KET LUAN

Céc két qua nghién ctru cho thay:
Néng do muéi, néng do axit su dung va thoi gian nhudm c6 anh hudng dén kha nang lén
mau cua ca 03 loai thudc nhudm. Tuy nhién sy anh hudng cua chiing véi 3 loai thudc nhudém cod
khéc nhau, cu thé:
-Pbi voi thude nhudém Eriofast Navy: tai néng dd 1% thi nén st dung mudi CaCl, véi
néng do 6%. Néu thubc nhudém st dung tai néng do 2-4% thi nén st dung mudi CaCl,
voi ndng do 2%.

- Déi véi thude nhudm Eriofast Red: tai néng do su dung 1% thi nén st dung mubi CaCl,
voi néng do 4%. Néu thudc nhudm st dung néng dd 2% thi nén st dung mudi CaCl, véi
néng d6 2% con tai néng d6 thudc nhudm st dung 1a 7% thi sir dung mudi CaCl, v&i
nong do 4%.

- Dbi v6i thube nhudm Eriofast Black: tai néng do st dung 1% thi nén st dung mubi CaCl,
voi néng dd 4%. Néu thudc nhudm st dung néng do 4-8% thi su dung mubi CaCl, véi
nong do 2%.

- b6i v6i thube nhudom Eriofast Navy tai néng do st dung 2%, thuc nhudém Eriofast Red
tal néng do str dung 4-7% va thude nhudm Eriofast Black tai néng do sur dung 4% thi thoi
gian gilr nhi¢t 1a 40 phut.
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- Dbi thudc nhudm Eriofast Navy tir ndng do sir dung 4% va Eriofast Black tir ndng do s
dung 8% thi thoi gian gilr nhiét la 60 phut.
- Vi tit ca cac ndng do thudc nhudm cua 03 loai thude nhudém sir dung trong nghién ciru
thi ndng d¢ axit sir dung nén ding 1a 1g/1.
Nong d6 thuéc nhudém sir dung anh huong nhu thé nio dén qua trinh nhudém s& dugc tiép
tuc nghién ctru trong cac cong bd tiép theo.

LOI CAM ON
Nhom téc gia xin tran trong cam on Trung tdm thi nghiém Viét Dét May s6 478 Minh Khai
- Hai Ba Trung - Ha No¢i da tao diéu ki¢n thuan lgi dé nhom tac gia thuc hién nghién ctru nay.
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