SY/ = A S Vol. 38 No. 1
42 Journal of Functional Polymers 2025 4F 2 A

XEHS: 1008-9357(2025)01-0042-09 DOI:  10.14133/j.cnki.1008-9357.20240624002

AR BEEHERATERFULERALNRERBIER

T, FHEA, KAHF
(HEIRXRFHLTHFEIRF R, S0 TR ARMEHTHREELEE, AL 310027)

O OE: RAARKAMS E(TIPS) k4] & B Kb (PPS) MG AR, B3 X TANBSREFAT
B M RAE, RASH TARBSREMNREMS RN Y, RAREIRZ TR EE S, £
20 °C #y 7R A Fp 6T, T H) & PPS 69 iE T )% i@ & 35 909 L/(m2-h-bar)(1 bar=0.1 MPa)., PPS %
B 84 W s A MR S, AT 2B A N- P ARk eR e B (NMP) 14 d #9 &8 #) 3K 36 & B, 2 %+ 500 nm #
FABA 95% vh Loy BB R,

FgE: By BREAK; BEMAER; AEMeE,; fEAE;, BLFAFR

hE 4SS 0633.3, TQ028.5 XEFRER: A

Preparation of Polyphenylene Sulfide Microfiltration Membrane via
TIPS for the Purification of Wet Chemicals
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Engineering, Zhejiang University, Hangzhou 310027, China)

Abstract: The particle in wet chemicals is an important factor affecting the quality. The prevention and removal of particles
are critical research topics. Packaging with clean materials is an effective but expensive way to ensure the quality of wet
chemicals. Polyphenylene sulfide (PPS) stands out as a polymer material with exceptional resistance to high temperatures and
various solvents. It is also a potential membrane material that meets the solvent and temperature resistance requirements for
the separation and purification of various wet chemicals, particularly in harsh separation environments. The thermally induced
phase separation (TIPS) method is employed in the fabrication of PPS membranes. Thanks to a reasonable formula and
temperature control, the structures of PPS membranes are prepared through a simple process, which achieves a higher
permeation flux eventually. The relationship between the structure and properties of the membranes is explored by changing
the temperature of the cooling bath. The microstructure of the membranes varies with the temperature of cooling bath. In
addition, a lower cooling temperature results in a higher flux. The membrane cooled in a 20 °C water bath, reaches 909
L/(m?-h-bar) (1 bar=0.1 MPa) for hexane flux. After immersing the membrane in hydrochloric acid and N-methylpyrrolidone

(NMP) for 14 d, the PPS membrane shows great solvent resistance. The rejection of the membrane still approaches over 95%.
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Overall, this study highlights the potential application of polyphenylene sulfide membranes in wet chemicals, offering an
economical and efficient way to removing particles in harsh environments. Eventually, it focuses on achieving the purification
of wet electronic chemicals, solvent recovery, and reducing the costs of production.
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() 2 5T K 40.00 ), BEJG B T 40 °C HEAG 9 HE T 10 min 759 3 T4 0B SR 5 ¥ B9 S T 240 °C s 5 i
P, IR W DI RS DL, 9 I8 B8 50 P60 1) 5 IR, Vv 2 BV 5- 31 PPS/DPK BRI A4 (B T35 Bk
S Rl I TR AN, AR) X R %) 45 ) 5 1k B A T R4 240, R I SR FH A7 i R AT P B RV T o ) 5 B I o
JEE VR B AL FE S 280 °C Ry LR G AT IR, Wi 7 Z00Ks L8 T KA rh 24D 20 min JEEUH, 7E S EE AR
B 12 h DABRZ: DPK. LA HIATEEE (20, 40, 60 °C i1 80 °C) A A A% Xt AR 5 A FLAR S S b AT 1%, i
JEAE 523 9 FRiC 4 PPS-20, PPS-40, PPS-60 #1 PPS-80,

N,

(0)
! Heat up to 240 °C
1oL+ O Tl
PPS \

DPK (Diluent)

5 Castin
Cooling &
— -
Extraction -
>
Product

o Wikoi

ey

Bl 1 TIPS il # PPS Jiiife
Fig. 1 Process of preparing PPS membrane by TIPS method
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Fig.2 (a) Ty, Tc. T, of PPS/DPK; (b) Temperature-component phase diagram of the PPS/DPK binary system; (¢) FT-IR spactrum of PPS-
20; (d) Water contact angle of PPS membranes
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40 JB T I B S 4 BRR UKL A 1, R PR I 5 BN 19 AR IR FL B, PPS-40 IS8 BT A AR 4544 . PPS-20
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39.7 nm. BEE AV IR EE B LT, Ry FEAIR, PPS B8 THT (% RERE B2 8/ ), 5 i SC i 422 fl £ R 5 2R — 3. 1R
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(a) Surface (c) AFM image
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Fig. 3 SEM images of (a) surface and (b) cross section and (c) three-dimensional AFM images of PPS membrane

B E A R 2 Y AV IR B R IG, AH S B, PPS [ Ak 4k A A ) R BN, A B TR
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JEER IE O b6 18 425 38 78 ) 909 L/(m?-h-bar), G AT AT, 38 48 AR ¥ 20V R B, AT LA SE B0 92 375 3 o 1) R 42
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300 nm DA RIURI) o R A, 25 HEAE Sl 1 A0 R R v SO A RN B o AT B AR 2 R S R

PPS A1) i RALAR WA 4(c) i o PPS-20 [ KFLAZF /)N, 24 345 nm; PPS-60 HiK, & 348 nm; PPS-40
B KALAE N 382 nm; PPS-80 A RFLAR I K, SN 400 nm. 4% IEARE 5 A8 fe R FLAR I 2R Bl VA 203 L% H R0 00
AR, 254 LA L SCIRgs 5, IA S TIPS ¥4 v i B X B FLAR s i N B Sk, = 5 i LA LL B 3, ol A5 1 14 i,
R B PR RB S MR R A, DL 5 R W BT ) B T EEARE o T AT R0 B 300 nm A UORE, 3% L 7
TR HLFh2 5 SEMI ARTEERS S22 G3 G| 2K, FHH PPS BEAE IR L b fh gl A B b AT B FH W g
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FLB R A, 1K 44.05%, PPS-80 FLER R, M 34.31%. X [R] A ENIE 1 B8 S5 R RS B8 vl o) F LB 3 A S T 445 2R

25 L ik, TIPS kil 4 PPS FRaed i vl 308 5 o810 v 20V T B, ] LA 348 voi FE 3 o 1) [ B, R 52 ) AL A2
R 5328007, AT A5 ) 1 BB 51 PPS REEAE i
2.7 BREGT A FIERE

S pH=1 B2 A NMP 4l WX PPS-20 R4 71 32 14 M2, >R F 500 nm 1) PS S0k BORLAE hy i5 4L 4)
X PPS-20 BE#K B2 PR REREAT AL, P45 LIRS P . Anf&] 4(e) Tz, PPS-20 IR %76 NMP A T 6 d I, # A 1



48 Y/ T s A 4538 %
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Fig. 4 Influence of cooling temperature on (a) permeability and (b) retention performance of PPS membrances; (¢) Maximum pore size and (d)
porosity of PPS membranes; (e) Changes in retention performance with endurance time
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