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Abstract ; Supercritical CO, dyeing technology fundamentally solves the problem of serious water pollution. Among the
supercritical CO, dyeing methods, supercritical CO, spray dyeing method has broad application prospects because it
combines the advantages of traditional spray dyeing and supereritical CO, dyeing methods. A variety of supereritical CO,
spray dyeing methods were described. The common feature is that supercritical CO, dissolved with dye is sprayed to the
dye through the nozzle, and the dying process is realized in the rapid decompression expansion zone. Secondly, the
spray dyeing devices based on different spray dyeing methods were introduced, including porous fabric spray dyeing
device, yarn spray dyeing device, rotary counter spray dyeing device, single nozzle counter spray dyeing device and
retractable counter spray dyeing device. Finally, the following aspects should be further studied in the future: how to
realize the industrialization of spray dyeing equipment, whether the dyeing compliance and uniformity of the flow field in
large equipment can meet the requirements of dyeing uptake and uniformity, and whether the leakage at the labyrinth
seal is within the controllable range.
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Figure 1  Process flow chart of
supercritical fluid spray dyeing
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Figure 2 Structure diagram of supercritical

fluid spray dyeing device
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Figure 3 Structure diagram of porous

spray dyeing device
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Figure 4  Structure of squirrel-cage
dye spraying device
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Figure 5 Enjector for supercritical fluid dyeing yarn
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Figure 6 Schematic diagram of supercritical

fluid counter-spraying dyeing device
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Figure 7 Rotating supercritical CO,

counter-spraying dyeing device
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Figure 8 Retractable supercritical CO,
counter-spraying dyeing device
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Figure 9  Structure of porous supercritical

CO, spray dyeing ejector
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Figure 10  Physical picture of porous supercritical

CO, spray dyeing ejector
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Figure 11 Structure diagram of experimental

supercritical CO, yarn spray dyeing ejector
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Figure 14  Physical picture of rotary supercritical
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Figure 15 Flow chart of single nozzle supercritical
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Figure 18  Physical picture of retractable

supercritical CO, spray dyeing device

3 45iE

# ERT AU R 7 I 7 CO, e iR B
WL IR TR BT IS BRIRR , UG T — 7 1AL, 45
RS AY e (B a8 B b ke (HUR BE B I T A2 5
AR TANACE IR T R —E 220 . HIESE
BRI AT, i m Bt CO, M4 & , i AF AR AN
INEEEE

1) SCF miReist o H RifAb T 5256 % UL B, %1
Tl A AR BT G 15 25 1) A A Uit 42 1 4 L OR AR 2
RFNE, TROR I A 1 JC W B PSR AT AT B4 307 55

2) Tl AL A b, G i N R S Y b A
B VEFIE S 1R I A5 RE % 1 2 U (0 b Ge A MI Ky 5 B B
SR, 2R B A AR e 5 L AR L Y A e

TRAMTFEIY IR fL

Sk
[1] %8 KRR RS TR EE R HERT). 7% 2021 47
(2):75 -76.
[2] ML AT R EHE (2016 ~2020 £) KA [1]. 440 5+
1b 5 7 ,2016,24(10) 14.
[3] VAN DER KRAAN M, FERNANDEZCID M V, WOERLEE G F, et
al. Dyeing of natural and synthetic textiles in supercritical carbon
dioxide with disperse reactive dyes[ J]. The Journal of Supercritical
Fluids,2006,40(3) :470 —476.
[4] CHANG K H,BAE H K,SHIM J J. Dyeing of pet textile fibers and
films in supercritical carbon dioxide[ J]. Korean Journal of Chemical
Engineering,1996,13(3) ;310 -316.
[5] SAUS W, KNITTEL D, SCHOLLMEYER E. Dyeing of textiles in
supercritical carbon-dioxide [ J]. Textile Research Journal, 1993, 63
(3):135 - 142.
[6] MARTIN V D K. Equilibrium study on the disperse dyeing of
polyester textile in supercritical carbon dioxide[ J]. Textile Research
Journal ,2007,77(8) :549 —558.
[7] SCHMIDT A, BACH E, SCHOLLMEYER E. The dyeing of natural
fibres with reactive disperse dyes in supercritical carbon dioxide[ J].
Dyes and Pigments,2003,56(1) :27 -35.
[8] GEBERT B,SAUS W,KNITTEL D, et al. Dyeing natural fibers with
disperse dyes in supercritical carbon-dioxide [ J]. Textile Research
Journal 1994 ,64(7) :371 -374.
[9] JUN J H,SAWADA K, TAKAGI T, et al. Effects of pressure and
temperature on dyeing acrylic fibres with basic dyes in supercritical
carbon dioxide[ J]. Coloration Technology,2005,121(1) :25 -28.
[10] =W3E, ERE,DLE, & BUlE R CO, W4t P 4w xh ik 4
Mtk m [J]. B g SR ,2020,48(2) 1 -4,

[11] EHE EZ2R a8 A TRER AR TAEEN X
BARR T EREEFRI]. 52 F4,2020(5) :65 -68.

[12] B, FAE AHELER AR ARRERERLEHLE
G s fak e [ 1] 7 b8l F A %8 ,2020(8) 129 - 30.

[13] kB mEEEITFEAELER CO, e T[] 45
1%,2020,48(4) 141 -45.

[14] skt Bls R AR T AEE TRUEAFR[I]. CITF
#,2017(19) :62 -63.

[15] KB, %, BRA. HER —EMREETEHARAFRER
[J]. b5 4 6 ,2015,52(4) ;22 -29.

[16] Fra X, #HW, #EHE. PHaAE R AR e LREmTY
2% J]. B %4,2009,35(6) ;9 - 11.

[17] REA, B Z M, BL 2, % — M8 E R &K E
CN101760914A[ P]. 2010-08-25.

[18] X &, A&, FHE, & — U IE R — SABT &R A ATy
SR A AL R % 77 3% : CN102747566 A P 2012-10-24.

[19] M@, AREA,FHRE, % —MALUEIERZ AR N R E
2840y 483K e £, 1. CN202671866 U PJ. 2013-01-16.

[20] ERAE BEFAAEETZ5ERELBMAID]. FHE: L
KA AT A # 5 ,2017 :29.

(217 ERE, E&, M2 E, % 805 R %K %A %&: CN101082157



(&= - Big]

B8%, F:BIRFR CO,BRSENRENHAREHRE -7

[P].2007-12-05.

#% :CN103981661A[ P]. 2014-08-13.

[22] SCHOLLMEYER E P D K,KNITTEL D P D, BUSCHMANN H D K [29] FmM, THAR, BER, & Bl AR mag k% A as.
D,et al. Dyeing process: DE3906724 (A1) [ P].1990-09-13. CN104178948A[ P].2014-12-03.

[23] BACH E,CLEVE E,SCHOLLMEYER E. Past, present and future [30] TR #, T o4&, 0 &%, & BilE R A AT 6% 4%
of supercritical fluid dyeing technology: an overview[ J]. Review of CN105200686A[ P]. 2015-12-30.
Progress in Coloration and Related Topics,2002,32(1) ;88 - 102. [31] ERE, BB HER, & —fMEEIXHEERRES e R

[24] BANCHERO M. Recent advances in supercritical fluid dyeing[ J]. Foatmggeds T % . CN110904599A[ P]. 2020-03-24.
Coloration Technology 2020, 136 (4) ;317 - 335. [32] EREARE,FRF, % —HRAALERABEAELEE

[25] MONTERO G, SMITH C B, HENDRIX W A, et al. Supercritical B 5wk g4, T % :CN111020938A[ P]. 2020-04-17.
fluid technology in textile processing: an overview[ J]. Industrial & [33] THZA HERAA KT LR EEHNABEATFTR[D]. F
Engineering Chemistry Research,2000,39(12) ;4806 —4812. .l R A %,2014.83 -85,

[26] E @, T4, #2EW, % 8RR &k R E: [34] 4#RF Bl R _Asr L2 BRFEATHALID]. 5
CN101798735A[ P]. 2010-08-11. Il K K % ,2018:18.

[(27] ERGE, T A%, dh MG, . — A I o 1k o 4 R wE AT B [35] #=WZE BlER CO, HREMNERAYHEZALID]. FH: L
CN103866515A[ P]. 2014-06-18. %K K %,2019.16.

(28] EAHER, T WIAR, dy ZE M5, . — 0 AL A8 e L AR oot o4 L oo 4T

(Exmak )2022 FFTEIT /B F

(R 245 (TS : CN 33-1180/TH , ISSN 1005-2895) , | 1 T- 1983 4, fy v {42 THL Pp 25 .t
R 2R A SR A B W) 53 DAL B H IR e Bk & 0, & — 00 76 B N AT 3 R s i ) D s AR AR 3%
LA Ll R . DARGE R TAU . B S AbEoR ML — b 28t S A R

@ LU T, 0K 16 IF, B E 4y 10. 00 JT, 424F 60. 00 JT.

@ )Ry I T (145 32 = 39) , ] H 4% 1] A< G B A R I ( 53 IR 2% 2 oo/ 4%)

© i B AL AN TR IX R 2 970 SRR ERHY) 4 S 711

@ HiiE:(0571)85186130 85187520

@ M3k : www. qgjxzz. com

© JF S URAT  LATHUN d AL P& AT

@ J =k R T ATT M AL B IR BE A BR A ]

5 :913300007236292912

AT FR P ERHOS AT R ERZ O] S A E AR T OGRRR) ) F1 v B 15 1)
W07 B R B IR AR G ORI PR A, I Rl b R R SR ) 3k R R ST ) (SA,
INSPEC) 2 [ fb27 30 (CA ) SR SRR 30 (CSA) | 38 [ 2 1) i B |98 e ( Ulrich) DLk SE [ EBSCO %5
o PRSI

M4 311121

E-mail ; qgjxzz@ 126. com

Ik . 1202022209014428297

I TT 2 @ XL F B T F @ i #5




