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Abstract: Using immersion rolling method, the outer fabrics of firefighting suits were treated with
fluorinated and non fluorinated finishing agents. The effects of finishing agent mass concentration
and immersion time on the wettability and acid-alkali resistance of fabrics were studied, and the
process parameters were optimized. The results showed that as the mass concentration of finishing
agent and immersion time increased, the wettability of fabrics showed an overall trend of first
increasing and then tending to plateau. The optimized mass concentration of non fluorinated finishing
agent was 80 g/L, and the immersion time was 30 minutes. The optimized mass concentration of

fluorinated finishing agent was 60 g/L., and the immersion time was 45 minutes. Under optimized
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process parameters, the fabric treated with non fluorinated finishing agent had a maximum water

contact angle of 141.7° and an alkali contact angle of 142.5°, which had good anti wetting and

alkali resistance. The water contact angle of the fabric treated with fluorinated finishing agent could

reach up to 155.4°, and the alkali contact angle was 146.1°. The acid and alkali standard

penetration time was 8 min and 17 min, respectively. The anti acid and alkali penetration

performance was significantly improved, and the effect was better than that of fabrics treated with

non fluorinated finishing agents. By reducing the surface energy of fabrics and constructing super

hydrophobic surfaces, it was possible to reduce the dissolution and perforation of liquid hazardous

chemicals on the outer fabric of firefighting suits, and improve the acid-alkali barrier performance.

Keywords: firefighting suit; hazardous chemical ; acid-alkali barrier; protect

BT 5T IRIE LT & Rk A T AT ™
sty e SR NI, A5 A A5 R A PRk 3
K, BARRKHE 2 TAT LK, (AdI K T fafk
SRR A AR SRR A SR, 2001—2020 4E 4
E LR AR UL fafb i =il 186 2, HiXE 1 262 A,
ZHi2 772 N,CEEH R FEOGEAE 6.68 A, 521
14.67 N'" ;2023 454 [ & R fa Ak i FlcHt 652 2,
FET- 327 N, HULRT UL, fafb il s s e s e ok,
FEa s IR e, K AKBIRM G R R G
W RECE , BARTE R A A F W0, 36 B Rtz
a7 T2 A RIS, A ] G i i By 5
B EBET T, T B IR AE R — AR B B B2
7 BRI R SR 2T R St R i
Frah s BT BB b2 e > o SRAT, B0 T8 B i
HPZ DR AS fa A6 0 BELBR D) REAS 2 | iR 75 76 16
JEARBH B ME RE I LAl I, 3 T H X A AR S A BB
g,

T BRI 2 2 T RE B B K 2 T fil
1 =150° 7R <5°) , AT LA RO/ h 2k 2
i R e el b Y S 6 A 5 5 00 B9 4 st [
Y NTR ARt R e e N e ol s a7 B= Rl Ui b
ABIEYIRE . REVTE R TR T M 5K
M T 25 SBT3 B b vk 2 7 sl i =
A, TRV Ay 2 1T R 01 o YR R A 3% 1T 25 B 5
R LA B i T R R RE L B B K A R E A
T A R Bl A R B Lk Ak R T A T T
HA R E A, ol B T as 4 i A R o A HLAE
CEL A

7 37 3 e P 5 R0 B )k G U B A
MR ST, W T AR K PERE . S By K 3

77K 57 10 A Al Bk T A i 1 K 3 ( RITIR
), i ATREE I AL £ | B
O3 F 22 T f R P R, B K B i Ak St e
TE IR T T H O e e K B S e AT WL 2
T N 22 4 AR [ I A B IR 3 A I 5 R Ml
DX B K RE A SR PR TG R TR v i A
T 1102 1 R 5 TR T, WO SR B 4R K SR
PEBEA B sl F5 7

AR AR ELE W BT RSN Z R AT AL B
BIF S AN i) 4 ) S ek e J3E 928 355 i i) ok 20 0 i i
RERGEEI AL T 2 S MO — SR U S
feAb LR YERE . BFSE R i 5 T AR T B
IR P T SEL B i 4 kS 4

1o

1.1 RIEER

). i1 Nomex 4] 4i/Kelvar 2] 4/'F 3 2] 4
(i b2 93/5/2) Tl 245 U= A 48, T 2% 2
210 g/m’,

A TCHB KR (e RE ai ik T A BR A
A NERFEBK B (AT AR e R ) Ak
PR TABRAR) LB TK,
1.2 FEFHERNZE

P-AO BURMUHL 4 (TR AR A R A F])
DHG-9145 RIHL I K146 ( LA — A A PR
v]) ,OCAISEC AUZ il 7 54X (%1% Dataphysics
ALY, T452 FAFRE E A (LI R ISR
ARRAHE])



0L
2024 F£5F 8 A

=W RAARE

Technical Textiles

b 57 "N

1.3 RKEITE

TPUIE 5t 10 R0 P 2 KO B T o BT o
WEEH 50~90 ¢/ L B FLIR, A — 2 £ 1) 32 106 51 4
FEEIA], WU IS B 2L 7E FLW 43 i) 12 5
15~60 min, &N 1:50, JA3L 5L % 1 R X4
T2 —5LAbPE (3R 0. 15 MPa, %3 10 v/min,
A% 90% ~100%) . ALIS LU JELE 120 CF
FiHE 5 min, FE7E 160 °C T AL 2 min, 55, MEL
Wy Ao AT R B
1.4 MK SRE
14,1 E % I

4 GB/T 42694—2023 ( 25 41 & 2= 1h P i
PERE RO AN SEAY 22 fk M FVR B f k) ™ R
St £ 000 2 4SO U AR A T TR 0 3 0 2 2R
FHAE fil R AE . WO ARFLR S5 pL &3k HLAg
0.51 mm, JEEPEN G H AR 25 8 7oK, B ek
BEBEER 5 AN 4 DX 30, SR FHALA i
SEIMNAS A K S22 il A
1.4.2 T B A R

T 7 Ak A 9000 K FH ¥R A 3 3] Sy J o 43 30% 1Y
A AL AN (NaOH ) ¥ 1 Fl 5T 1t 43 48 96% 1 i iR
(H,S0,) ¥, (IR WA 5 L R 2= 20t
AT, 2R FH 22 fioh 1 00 2 S0 8% HL 42 fio o 20 A 0 i
MERLE R,
1.4.3 B#5%E MR

M4 GB 24539—2021 ( B ¥ il 2% 1k 2= B
Y F1 GB/T 23462—2009¢ Bi4r ks fb2: 4 i
BRI k) SR RRARIE B RSO 2 R et
IRz S, BEEBE RN 2.5 pg/em’,
T3 PR Ry 543 309% 1) NaOH 25 Y5 A H: 43
$096% 1) H,S0, ¥R 137 3k B () 8 0 3l FH
3B 7 ik BIFRES 3 1 T 7 IR R, RIS B
D2, F R e B AR i35 o B ) R 41E

IR A 2L 4 L6 AR TR B 2% R T - Al
24 h,

2 ITE5HMmM
2.1 EBEFIRERE

ZoA[R) BT HE T 8 A BT R B 2SN R Y
IKE fuh fe S SR AN 1 R, AL 7E A T

SRR, 21 FE i 12 i £ Bl 25 G 83
LRI I A 1 1 I A 2 S G KR N Y R
o3 L) o VA IR, IR A B AR e 2, X S T
I SRR TC 1 e e e A R AT, TSRS B
JFi ik BE A 80 o/ L B, IR BE Y K $2 ik A R K, M
141. 7° , 4238 0 JC U B B ik B & 90 ¢/, iR
FER K fik F W R B8 B 2 FRURE S o o v
FRIBE TN, SR 1 7K B2 fi 8 R 52 SE 1S 5 #a T
SR B TR B VR N 80 /L B 3K
FEMIK Al M de e, o 155. 40 BBkt

220.0 - A |
[ s )
2000 ) % e )
1300 2.0 0000 00 Q0
& 160.0 152.5 155.4 152.1
E ' 138.8 138.2p5m 137214]‘7_1_ 138.9
S 1400 F133.3 o . 135.2157.27 """ | >
ﬁf =
® 1200}
100.0
80.0 H
60.0
50 60 70 30 50

BT B (g L)
B 1 REURE RS A A 325 LR I R KA ik A
Fig. 1 Water contact angles of outer layer of fabrics treated

with different mass concentrations of finishing agents
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Fig.2  Alkaline contact angles of outer layer of fabrics
before and after treated with different mass

concentrations of finishing agents
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and after treated with different mass concentrations of

fluorinated finishing agents
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