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Business reporter
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Not a drop to drink: According to the UN one in three of the world's population currently lives in water
stressed areas and that's set to increase to one in two by 2030
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http://www.bbc.com/news/business-29163109
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Chemical Ciifiez] Critical Temperature  Critical Density
Formula Pressure (°C) (g/cm3)
(bar)
Temperature > CO, 73.9 311 0.433
B F AR A R R 4R
PR AR AL R
State Density [g/cc] Viscosity [g/cm-s] Diffusivity [cm?s]
Gas 0.001 10~ 107
Supercritical fluid 0.1-1.0 10741073 1074107
Liquid 1.0 10° 1072
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http://cdn. intechopen. com/pdfs-wm/25012. pdf



http://www.fibre2fashion.com/industry-article/textile-industry-articles/super-critical-carbon-dioxide-assisted-dyeing/super-critical-carbon-dioxide-assisted-dyeing4.asp
http://www.fibre2fashion.com/industry-article/textile-industry-articles/super-critical-carbon-dioxide-assisted-dyeing/super-critical-carbon-dioxide-assisted-dyeing4.asp
http://www.fibre2fashion.com/industry-article/textile-industry-articles/super-critical-carbon-dioxide-assisted-dyeing/super-critical-carbon-dioxide-assisted-dyeing4.asp
http://www.fibre2fashion.com/industry-article/textile-industry-articles/super-critical-carbon-dioxide-assisted-dyeing/super-critical-carbon-dioxide-assisted-dyeing4.asp
http://www.fibre2fashion.com/industry-article/textile-industry-articles/super-critical-carbon-dioxide-assisted-dyeing/super-critical-carbon-dioxide-assisted-dyeing4.asp
http://www.fibre2fashion.com/industry-article/textile-industry-articles/super-critical-carbon-dioxide-assisted-dyeing/super-critical-carbon-dioxide-assisted-dyeing4.asp
http://www.fibre2fashion.com/industry-article/textile-industry-articles/super-critical-carbon-dioxide-assisted-dyeing/super-critical-carbon-dioxide-assisted-dyeing4.asp
http://www.fibre2fashion.com/industry-article/textile-industry-articles/super-critical-carbon-dioxide-assisted-dyeing/super-critical-carbon-dioxide-assisted-dyeing4.asp
http://www.fibre2fashion.com/industry-article/textile-industry-articles/super-critical-carbon-dioxide-assisted-dyeing/super-critical-carbon-dioxide-assisted-dyeing4.asp
http://www.fibre2fashion.com/industry-article/textile-industry-articles/super-critical-carbon-dioxide-assisted-dyeing/super-critical-carbon-dioxide-assisted-dyeing4.asp
http://www.fibre2fashion.com/industry-article/textile-industry-articles/super-critical-carbon-dioxide-assisted-dyeing/super-critical-carbon-dioxide-assisted-dyeing4.asp
http://www.fibre2fashion.com/industry-article/textile-industry-articles/super-critical-carbon-dioxide-assisted-dyeing/super-critical-carbon-dioxide-assisted-dyeing4.asp
http://www.fibre2fashion.com/industry-article/textile-industry-articles/super-critical-carbon-dioxide-assisted-dyeing/super-critical-carbon-dioxide-assisted-dyeing4.asp
http://www.fibre2fashion.com/industry-article/textile-industry-articles/super-critical-carbon-dioxide-assisted-dyeing/super-critical-carbon-dioxide-assisted-dyeing4.asp
http://www.fibre2fashion.com/industry-article/textile-industry-articles/super-critical-carbon-dioxide-assisted-dyeing/super-critical-carbon-dioxide-assisted-dyeing4.asp
http://www.fibre2fashion.com/industry-article/textile-industry-articles/super-critical-carbon-dioxide-assisted-dyeing/super-critical-carbon-dioxide-assisted-dyeing4.asp
http://www.fibre2fashion.com/industry-article/textile-industry-articles/super-critical-carbon-dioxide-assisted-dyeing/super-critical-carbon-dioxide-assisted-dyeing4.asp
http://www.fibre2fashion.com/industry-article/textile-industry-articles/super-critical-carbon-dioxide-assisted-dyeing/super-critical-carbon-dioxide-assisted-dyeing4.asp
http://www.fibre2fashion.com/industry-article/textile-industry-articles/super-critical-carbon-dioxide-assisted-dyeing/super-critical-carbon-dioxide-assisted-dyeing4.asp
http://www.fibre2fashion.com/industry-article/textile-industry-articles/super-critical-carbon-dioxide-assisted-dyeing/super-critical-carbon-dioxide-assisted-dyeing4.asp
http://www.fibre2fashion.com/industry-article/textile-industry-articles/super-critical-carbon-dioxide-assisted-dyeing/super-critical-carbon-dioxide-assisted-dyeing4.asp
http://www.fibre2fashion.com/industry-article/textile-industry-articles/super-critical-carbon-dioxide-assisted-dyeing/super-critical-carbon-dioxide-assisted-dyeing4.asp
http://www.fibre2fashion.com/industry-article/textile-industry-articles/super-critical-carbon-dioxide-assisted-dyeing/super-critical-carbon-dioxide-assisted-dyeing4.asp
http://www.fibre2fashion.com/industry-article/textile-industry-articles/super-critical-carbon-dioxide-assisted-dyeing/super-critical-carbon-dioxide-assisted-dyeing4.asp
http://www.fibre2fashion.com/industry-article/textile-industry-articles/super-critical-carbon-dioxide-assisted-dyeing/super-critical-carbon-dioxide-assisted-dyeing4.asp
http://www.fibre2fashion.com/industry-article/textile-industry-articles/super-critical-carbon-dioxide-assisted-dyeing/super-critical-carbon-dioxide-assisted-dyeing4.asp
http://www.fibre2fashion.com/industry-article/textile-industry-articles/super-critical-carbon-dioxide-assisted-dyeing/super-critical-carbon-dioxide-assisted-dyeing4.asp
http://www.fibre2fashion.com/industry-article/textile-industry-articles/super-critical-carbon-dioxide-assisted-dyeing/super-critical-carbon-dioxide-assisted-dyeing4.asp
http://cdn.intechopen.com/pdfs-wm/25012.pdf
http://cdn.intechopen.com/pdfs-wm/25012.pdf
http://cdn.intechopen.com/pdfs-wm/25012.pdf

TR X MfRZTke

Industrial Technology

= ~SFD&i— % ¢ fil4e

TEXTILE

Sourcing ]

recycle [

CO2 + pure recycle
dyes

CO2 + dyes .
Rinsing / washin
cO2 = ns ng g sl recycle RI nsi ng

[ Colling ]

CO2 + dyes [

Dyeing ]

Final (dry) product

4 A% 4 hrs

Temperature Sensor

Pressure Reduction

|

~ 2 -/
______ Control I Fluid '/iL @ﬁi ‘:l ’ ‘ﬁ" '\ /i\' E:
®_ ’ Box T Gauge
@ | Dyepot— : J\ﬁi g4, i ko 4%
: . | Oven —t : ; / K I 7
Cooling Device s Pressure G Collection /

'ﬁpj ressure Gauge Device Collect % T ‘},!. 21/
! Solvent I:IrD Y7 3 (6

Y\

Dy\ﬁéssel 5‘)‘52 '5#‘74’3 '}"‘ }3 [ "]{ % “\

- Pum =7 ﬁ
CO, Cylinder Solvent P F P]{ 13




TR X MfRZTke

§ 3 5L R

RokR I B

f Industrial Technology - Vd S <
Research Institute ‘ , —
/

2

B d HaE

Kk ¢ i

TR A F P

E%ziff’?%bﬁ I

B R I AR TR I H-¢ A 844
AH A A 4007/ = Ligl ¢ L’f’a‘éﬁ““
Fig K e d2 i 2 Fd

EN ¥ 2

C A (F R
¢ R (A FCR )

e RATNEL LFH

© (FEAA)

Ffa (A 404 4)

SRR Aﬁ;\ﬁ )fF
(4 8 374)

& R 700 kgl 120 kg/#a- 500~1000 Kg/#+ =%
i S EE R TR 5 Bk 2 - BRORA D
ﬁ‘b/))'?l/ﬂ%ﬂ:”‘ XA ARE L s
q ’ng 4%
8 k= 2 dit it e s
i L L 46 KF A e d

7}# ]\/:],‘z &%%Pblgﬁi&*ﬂv%yﬁlp}%”}”r‘]
ﬁﬁgkﬁﬁ%éﬁw’ﬂjnmﬁw&

El




TR X MfRZTke

Industrial Technology
Research Institute

= 40 R FR
g
FL B A A

SRR R

> SFD3 -

DyeCoo

200>
- F R ez B LA

1202 7

1. EB3RBEAFR w4 0K
A R AR e

2. d ST ORT X AR

KEZLABRF (S

3. i 2 41‘—'L T L4132

LARKRG VR

0= 7

2.

<7 = Dyecooik #



I%?S'Zﬂﬁﬁﬁnl‘*’

lT h lgy

R

._'.' » SFD{

- B R K FSFDR 7 R

P HELP %8 1. N XX ik
KAk 1 1 2(3F3+2015& |1
127 %48)
Bt # & fri]%‘« bg %Ld
R fia 5 F R i 5 F DM fia $ | Hfia H 4
R
A i BEELE B HAE - B HAE
120 Kg 120 Kg 120 Kg
® UK AP
SFDP s IR | @ #d EefiFagd
O AFELIFRY

16




T3 ERATRTTERR

£ e ol = SFD ali jﬁ.—_i é :J[i jﬁ:jx § ‘
B

> 19X £ A R
> BAITEAT L
> RA RS

4

> LA BEIRB I
> dafe b vt
> R

SFD
tech

> TR 7 355
> EHRd A KA

% 2 \ AR N



TR X MfRZTke

Industrial Technology

SFD % # B 4 e TRL & 47 %

Production 1 9 Operation "E’:COIOrteX
.................................................................................................................... E 194

Full-scale __1 g | Qualified and tested Disperse dye for PET 28 T S

development | ket t e s e s e e

1 Prototype real environment

Exploratory | [ Prototype

development

Validation field Disperse dye for Spundex

Validation lab Acid Dye for Nylon
Technology Proof of concept Reactive dye for Cellulose
development |

Technology concept

Basic principle

> SFDH M e frh D€ 2R
> R gar 447 & 18
> mRATERET R




TR AR 3Tk

Industrial Technology
Research Institute

= O SFD%& g ji,:*.i%?

{iqﬁ”?} /ﬁ‘%’.'ﬁt g 4r 1
Pt BT 5

%"‘iﬁiﬁx B2l
37 A5

'RE:Y SEECALY TRENE N I 13
> 43 flAra WOt A A R 19



TRIRMrAf b

Industrial Technology

= ~SFD% ¢ 2 fp* -Gy

SFD.3* 3% 22 e 1 B4 FAFTRLA 47 %

Production 1 9 Operation
gull-;scale == 8 | OQualified and tested
velopmen .
eve Op e B R e CO LU LU ITEEILILALIIILLL l—g:Archroma
1 Prototype real environment / N
- # ps ;é‘"]
Exploratory 6 Prototype e e F — L BAH|
development ¥ kY im]ﬂ v 1
Validation field
Validation lab R I G U |
Technology Proof of concept Joke % i FT ARy
development |
Technology concept
Basic principle

> SFD s ™ faE AP T BT A4 L



TRIRMrAf b

Uz VSFD# ¢ B BT BBk

Research Institute
4o it o RPES STC0,% fBw i B 4875 % B 1 R i 5

Table 5 Anti-bacterial testing of chitosan-impregnated

PET fabric.
Fabric Judgment
€00’
H,C-CH Blank Before washing X
OHM
chitosan lactate Impregnated Before washing o
Mw : 3000~7000 Impregnated After washing (50) o

o peapppie gt sfCOe F4dcr —4 %~ Bapifa A B2 = 2 P+ 4p

H,C=CH
b OCCH
* OfCH AIBN I
0 0]

scCO,
PE VAc PE/PV Ac polymer blend
NaOH TMA ﬁlj
a
OCCH;  ——p %OH —> % p ¢ 2 OPOCH,CH,N*(CH,),

u::-cH2 I

0 0

PE/PVAc PE/PVAc-OH PE/PVAc-PC
polymer blend

T. Baba, K. Hirogaki, |. Tabata, S. Okubayashi, K. Hisada, T. Hori, SEN’l GAKKAISHI 66 (2010) 63-69
C.Yinb, J. Lia, Q. Xua, Q. Penga, Y. Liua, X. Shen, Carbohydrate Polymers 67 (2007) 147-154
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Cellulose—Cellulose carbamate

insoluble— soluble— viscose spinning

Fig. 1 SEM images of a pristine cellulose fibers and b cellulose fibers after scCO, treatment, ¢ magnification of (b), the inset image is
the enlarged picture of the corresponding white rectangle

S. Xu, D. Shen, P. Wu, J Nanopart Res 15 (2013) 1577. 22
T. Nishino , M. Kotera, M. Suetsugu, H. Murakami, Y. Urushihara, Polymer 52 (2011) 830-836
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S s S
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X. Liu, J. Chen, P. Sun, Z. W. Liu, Z. T. Liu, Reactive & Functional Polymers 70 (2010) 972-979



TR X MfRZTke

Industrial Technology
Research Institute

=~ 1A ERITSFDHE M} -4 oFA iR R RIFR
penfid FobliR R R RGEEFEE £SIDR ¢ 2 Fol

Dye % 2R *10°
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ITRI-Dye-yellow 1

Solubility*10 Purity Mo Particle
(mole dye/mole CO,) (%) (nm)  size (um)
9.89 99.05 440 15
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