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The process optimization for development of super deep black fiber
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Abstract — in order to optimize the process for development of super deep black fiber, the silica-containing
polyester fabric, SN2000, was investigated in terms of mass reduction process by sodium hydroxide, selection of
high color strength dyes, and resin treatment. As the results, the mass reduction condition which used 15g/L of
sodium hydroxide at 120C was determined and Dianix Deep Black Plus was selected for the best deep coloration
at around 5% owf. Contrary to the prevailed understanding that the additional use of chromatic dyes would
enhance the deep coloration, four kinds of chromatic dyes such as yellow, red, blue, and green dyes did not
make great effect on the deep coloration. To increase the effect, the commercial resin that has low refractive
index was used additionally and the resin made it possible to lower the lightness of the fabrics down to 8.7
which was generally accepted for super highly deep black fabric.

Keywords: decp black fiber, polyester, SN2000, low refractive index

1. A

Afrael RS g
7ol 87 H AL Yl Tk @
ol Wk gl ek AAE vle &
A5 ol AREOR Tk WS ¢
Ao A ok AMSRe F2 black
s A7 BolA|l vkes Zlo] F5 o] FaL
H, 7lell= Ab ZlEel g ?i*—‘.‘, 1AL F7k
o o]2E QATV|ESe] Bekd oz zasir)
HelsHlz Ais AfE T4 2dEol

Etd gelo] wlielen EAd] Mgk
Axe] BAFA Aol GAE] QA

Fol WA WA} Felng Be o
ég Oﬂz]—ﬂ E} A Ooﬂ H]3)] = Tj—/\ﬂ o2 geoir}
53] black A1e] 49 avlAh ek 47
& black A& 4717} ot

oy

N
02"4 e =2,

]_

r HE
o Z

o

"Corresponding author. Tel.:

J. of the Korean Soc. of Dyers and Finishers, Vol.

resin, process optimization

AHE S5

FAHE o %7] gaie
oA FHel Mo Ué*é/‘]ﬂ
e Aet ganA ALwlES
QTP EARE Aho] ZAEAY
2 AR mhE grolm Telo| 2 2o A
9] @rﬂ;ﬁ. 287 122 WMIA7)A] Gu =24
ME7E R Brbssith aleba el
o) £a5e] e AgaEel g 2ase
Mol FAFo] thh yolA A s Whio] =
S, Ao gige] JAeNE g
o] AHE AjRo] dEAY 18X gkow
AL Qe AR FA FAAE we
2 AEsj ARgs= Aoltk
B Ao A olfd AMa} 7)%
el zd 2uld] Ak vdA4E

ol g '3}04 Z7 °ﬂ*Eﬂ§

Bl 2 ) fo

o ol

-

5]

&2 sl &

X gshs A

+82-53-950-5639; Fax: +82-53-950-6617; e-mail: taekyeong@knu.ac.kr

19, No. 1(2007. 2) / 53



| ] 54 2B - JFEY - 2es

(¥4 KurarayAte] SN2000)E AR&stol ozl xzlo® 747} 80T, 100C, 120T 9] 2504 30
F7ell ofsf del7b vEAE SEddol & WRF AAE F, 48] FAllste] dxagich Al
o] Ag7h A9 Aol Fd] B2 wAed 5] ARES dubARl W ne gEE S
RO RA ARETEHY RS A AR AxRFAS 4kl it

@

o AsA Hol: %S BgST dn
e 71Edl AYH o AgET Qe 4
black YEES Aat] ol WaYS
18 el e guE 4
o 2 A7Ekoitt vixeto 2 A=A
2k A} slo] malede] FHE A
W} glows, wAA Eedsdz
& iel QloiA Aol WAl e gt
7l i AR Ve 5 SAEY

32 o1 agr.

2. A ¥

o,
o

% Lo
401'

o
rir

OHn&ﬁmanm_hoﬂ—hﬁﬁmlo (R ooy
H o

o Hl do 2 10 oo X ofy
&

B 2 oX

JZi ofo

21 A& 2 A

H o:]:rLoﬂ AFE-E iﬂoﬂ%];ﬂg H e dE9]
KURARAYAFO A A= SN2000 UAHS 100%
ARt AlAgE ZlomA o] Ak Al WA
Aol §1%=7F 30~80nme! A 7E YATE °F 25%
ZdE o] Ak

A A AdHoz AMEHI 9 black
%% 12F 224, Dianix Deep Black Plus, Dianix
Black AM-B, Dianix Black CC-R, Dianix Black
AM-SLR, Dianix Black CC-G, Foron Black
RD-3GM, Foron Black RD-CA, Terasil Black
BFE, Terasil Black MAW, Terasil Black BFR,
Texron Black RD-3G, Texron Black ECO &°]H,
o5 ARE AlMHE IR ARHIATKLHE
Aol g F7le SAHAE AHEE. Black ¢
zolololl e FAHET}L 4F AHEEIOH, o5
27} Foron Rubine S2GFL, Foron N/Blue K-GLS,
Foron Y/Brown S2RFL, “12]il Dispersol Green
C-6B3AE. A=dEe] FAY A RAE Y
TH Ay T oA AuIAIRE AH Aol
-5k sloew A4 NKR Black S15 (Nlcca
Korea Co. Ltd.)& AH&-3}3iT}

22 97 Aol o3 EWLA P

L
ﬂl*ﬂ&iéﬁé*ér% -‘1’45 de] A2 5

9] FAIEF FENS A}%—oM £n l 1:209]

54 / st=HMIIEEEIX H19A HI1=(2007. 2)

2.3 AAdAm| gl o3 wried wa

A7t T ZEol~HE2 Ak G 3

W vAed A4 AEE BEs] 9
slo] FE-SEM(Field Emission Scanning Electron
Microscope)= AH&3ate] 500081¢] wi&= W
< #ET

s

5B EE YEhE black 952 A5
el 12F9 d=E 2 72mg/Le] l"u& 100%
N,N-dimethylformamide®] &3jA|Z1 ¥, UV-VIS

spectrophotometer & AH&-5} 300~700nm«] H ¢
A FFE=E SAUH.

25 G

obzhE] ZHeFo| ols] wW wAM Qo] FAAH
Zolo|l~HE AFE Az vzt A
A8 = ARSI &4 1:209] FZAHCE 130T

A 1AIZF Bot Aot Al & lg/LQ] AE
SWFEH I sodium hydrosulfite(Na,S,0s) 5 212t
ARE-3Ee] 80T A 1027 &4 1:209] 271 A]
A8k
26 A=dE FA(AASA) A

AYE FEA7I7] SlEke] AREE AEdE
o] A= AgHow Al#E Al 9 NKR Black
S15019om ozke] gk} dAo] g AlRE
50g/L X9 FA &Aoo A F 90%2] pick-up L
2 padding ¥ ¥, 160TCA 90%7t curing
=g

o>

1—70}_

9 w%@(K/sM
A& 400~700nme] H 9
FLE Apa] 2 A
ar component included

oA 10nm 7+E & D65
ofz 54 %31 2H, specular
o] zAdA = A



DME ZC0AHE SRMHS2 HEE flst SEEHS S

s IS

w

e
(L ol 2 H‘l
2 o 1-1 M

> 1k
o oy
b ol
r e
g,
>
fo
i)
odt
ox
o
hintd

=)
fu =

d

KeX
JEE] %a ae 279 e
ZAFSIT Figlel SJsha 22
AP A AHHoE 7
olm Y2 ¢ 5 Yk EE 2%
oA gelNE et Sl me
b mele] dREe A 31
WHoR HAssks WAR Eelol
B Eot Selolxyel e
0% AES] AHS s o] Ao,
°l

sl a&%%ow% FE@ Z7ol S0l
15}

ool oot 2 o
nqm o
%

o
ru9

19
[}
B AREE 5 QU] HH’E:O]E} Flgloﬂ*i 7t =
=4 o]: 20% xh:_/] 7Lakg__ Eol‘“ 01-71- lg‘
80°CollAE oF 100g/L, 100°Col A= 40g/L, 1201
oM 15g/L AES] FEYS 2eld 4= gtk

32 o= A Re] ¥ ulaed gA

L

o AFA e BT AR B4 FHito
cyo]zAe] ol A7t YAt &=
ojgk W vAlLH P e v e 1
F Fo AR ¥WS FESEMS ARE
500081 ¢] W& AL Fig2el 7t &k
A Sk 20% AEe HEFES UERd Al g
FE-SEM o|"| A& WE}LH Ak HlaE flsiA A
27 YAE EehA @ Ak EZoaEH =
Aol 19 omAE A JErITE Azt
PAE oA e At ZldaEHE gl
89 A gl o) e molddE =
Total TIolA B kel Zo] AfiEHe
g A QA P o]FolA] 5S¢ F 3
th ok 2um AEC] ofF & 9o] EdsiAl
HA = BE5o Holed o= BE AFAE A}
L= TIOO T2 718 Aol o] 4=z 3
A Epdd sdmE sAstE o] F7] offue
AL oln] Z 4zl AMdolth At dAE T
FrabA] ke Al Zejof| g2 AAlel] H]S| SN2000
AR B9 AR o gl vket 7‘°l

7} 2k

R U U R A

= U
e
ol
=)
0 o
4
ofs
&E
flo
fo
e
£
ol
2,
A,
2
O,
o
o _1

S
=

50
3
c 40 -
g @ 120C
E W 100C
=]

30 -
g & soc
S 20+
g

10 - u

|
0 1 1 1 1
0 20 40 60 80 100 120

Concentration of NaOH (g/L)
Fig. 1. Weight reduction of SN2000 polyester fabrics
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Table 1. Total K/S values of untreated SN2000
polyester fabrics dyed with various black dyes

Dyes used Total K/S
BFE 554
PLUS 632
BFR 577
MAW 596

RD-3GM 563

RD-CA 564
RD-3G 581
ECO 593
CC-R 548
CCG 456
AM-SLR 602
AM-B 498
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