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Abstract: The performance of distillation packing materials for electronic-grade hydrofluoric acid (HF)
critically determines product purity and equipment longevity. The performance of six materials including
polypropylene (PP), polyethylene (PE), polytetrafluoroethylene (PTFE), perfluoroalkoxy resin (PFA), PTFE
carbon fiber composite, silicon carbide (SiC) are systematically evaluated through corrosion testing in 49% HF,
wettability measurements, processability analysis, temperature resistance and mechanical strength. Results
demonstrate: PFA exhibits optimal comprehensive performance (impurity leaching < 18 pg/L, contact angle 108°),
yet suffers from high cost; Silicon carbide (SiC) shows strong hydrophilicity (contact angle 42°) and corrosion
resistance, better, temperature resistance and mechanical strength, but its processing challenges particularly
limit industrial implementation; PP and PE are unsuitable due to excessive metal leaching, while PTFE and
carbon fiber composites display poor corrosion resistance. Future efforts must focus on optimizing PFA injection
molding and advancing SiC honeycomb structure design to overcome cost and processing barriers and meet
requirements of semiconductor-grade HF distillation.
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Table 1 Impurity content in soaking solution after hydrofluoric acid immersion pg/L

TORLRE p(Li) p(Na) p(Mg) p(Al) p(K) p(Ca) p(V) p(Cr) p(Mn)

K ImEkl 0 0.02 0.19 0.06 0.03 0.07 0 0 0.01

RN SRRET A 52 45 bR 0.01 232 1.62 18.95 2.35 5.86 0.05 8.18 0.23
SiC 0 2.36 0.93 1.78 0.21 427 0.05 0.02 0.09

PTFE 0.03 34.73 4.65 56.47 6.54 22.63 0.05 1.07 0.34

pp 0 6.95 1.73 254 3.51 751 0.01 0.10 0.04

PE 0.01 6.98 1.23 223 1.78 432 0 0.15 0.04

PFA 0 234 0.60 3.94 0.54 1.67 0 0.06 0.03

R TR p(Fe) p(Ni) p(Cu) p(Zn) p(Ph) p(As) p(Ag) p(Ba) p(Pb)

A ImEE} 0.04 0.01 0.01 0.06 0.01 0.02 0 0.02 0

RV I SRR SRR 49.87 0.19 24.89 3.57 25.18 0.03 0.02 0.20 0.74
SiC 0.44 0.03 2.51 031 2.54 0.02 0 0.05 0.12

PTFE 35.69 0.56 1.83 9.28 1.81 2.98 0.08 8.00 0.12

pp 272 0.46 0.06 5.90 0.05 1.29 0 0.26 0.03

PE 1.99 0.15 1.04 17.21 1.07 1.02 0 0.12 0.01

PFA 3.91 0.03 0.05 0.25 0.05 0.09 0 3.94 0.15
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Table 2 Wettability of various fillers

bk BRI g R e
PE 94 ik 12 T ZRHCPE
PP 92 Bk 15 Sy A
PFA 108 REIK 0.8 IR
PTFE 112 5REK 0.5 AiE
fincfb ik 42 SRk 53 I tlik
B S 78 H93EK 2.1 MR
TRET U B bRl

oAb AR I 2K P, WRUIATE R 1T g DLl
JRIETE B s F R I B ST, 2R IR R G R
AL, RIUR O SR 42 G A T 3EK
G AR, WY B RE %, W TR e
Y5 PEFIPP BRI g kM, Al e 218 HLAS
WOREAE, 55| ZRER A A AR, PRA [R5
G A S O AR 19 il R TR, A A R I 24 XL
W, TN AL TFBE; PTFE WAk FA4% o 5% 7K
WA, WKL TCIEARR, JoikAE M IERME .

4 HIWEE SR ERE

FEZFIRAE R 1.2, JORME IS WAL ik
FEIIRZ A, HEHUBRGER B AR R REXT T
MR RGBT AR E e, 1,
RIS S O LR B LR 2 RS 1 i R 20
T 1 2E BRI . R R E R, SRR 2 LA
SERSIPT R RE S LA 1L S5 F R IG ;. MITEESHET T
TR, HURHAIRENS 2% SR AR TR A K 2 v
WIAER . BEAh, JER R AR ) b 30mr . BBk
BRSNS TR AT RE S BN UM B S 2 SRR & A
R . Wid, —EHBLISTE N, AU BRI
TR MRS, IRnTREs |k A" A “EE
TSRO, T E A A v R SR
AT AR A R TP W, WA U TR G
Hedrr, 1RV

SECRL AR TR 1 BB FLHE ¢ R B IR W AR e 4 ]

ek ARG R T S AR IR BV R N B
17, TRV sh 2 B R A R AR . iR T
T, GAREURHR A 2, ATRE IR AL ASTE . A
REMK . SEFAREE T BEAF IR, i a) N 2 S 80ROk
TEARSAR , S S AIRAS s KIAVERT T AT g
RAEMEAER, RA5I RIERZRARRR . ok,
o A T RE A R A AL, (AR SRR S
(UIEZS: T RN Vel ST (A o €A g o S
UBEHER o 3% B AL S BRI A3 B G5 A i
JE, B E 1Y A RS BEUR R R A T AR
B, FECP PR AR ES G Y, EERAREL |k
MRS, XN D IR & A ™ R

BRI, TEEURIBRAS RS it rh, WAt SER T
HUBRGR B AT REER H ™8 2K, W R RERETE
i R R PR N K RS Ak
4.1 HURGEE

FRRAE TR OB UG B B I iR A5 1
KR ial T, R, JORMR RS2 SRR
SFFEE MR PRk e B AT DA S R G DT 52
Wil A HUAGREE AN A, SR AT RE AW | AR £
2P, SEOENRIALYSL, Sk, BERF
AL R IFIGRIERE . LAl AR A IEDRHOR: AT
REME SR E BTG e, U E R TSI, A
ZRURR . TE R T B E SRR IR Y, AU
FEAR I W] RE N AR il 1 — 20 4 i SEORL 4
W P b4 R AR, S5 a3 3 R .

®3 SMIERYGEE

Table 3 Mechanical strength of various fillers
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Table 4 Temperature resistance of various fillers
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