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Synthesis and characterization of novel fluorosilicone oils for linen fabric

LI Hainan, ZHAO Xin, LIU Kun
(College of Light Industry and Textiles, Qigihar University, Qiqihar 161006, China)

Abstract ; Fluorosilicone oils are prepared by the hydrosilation using dodecyl heptafluoromethyl methacrylate and hydrogen silicone oil as
materials. The orthogonal experimental method is used to obtain the preferred synthesis conditions: reaction time is 11 h, catalyst dosage is
20%x107%, reaction temperature is 100°C , and material ratio is 1.1. The raw materials and fluorosilicone oil are characterized by FTIR.
Meanwhile, the structural changes and surface morphology of pristine linen and finished are characterized by scanning electron microscopy
(SEM). The results indicate that the fluoroalkyl group is introduced into the side chain of hydrogen silicone oil, and fluorosilicone oil is
synthesized. The flax fibers treated with fluorosilicone feature smooth surface and improved wearability.

Key words:linen fabric; addrtion reaction; wearability; hydrogen silicone oil; fluoroalkyl
DOI:10.16549/j.cnki.issn.1001-2044.2019.01.006

FREHE MEE A USRI AR R i be . 78 (PHB) 70 #rall, W25 SR AL 2GR BR2Y W™ s Frtie

HHREREGW SIS RIE A, AT RIS i =i s
P TR B IR L 38 70 1, 8 RE R/ N R T REDY L ST
FA A WUk 27 J6 1ok 5 HLEE R = iR
AP RS M A DLRE AR A W RHIE 5 T 52
2 TRMIFA R YOG, AR YT 2 /L T ANA
LSRRG F] Tz R O TS SRR A
A2 aetk, BHE TAEE FERE M oM EE S | A\ 25 bt
RIS T R AT R TR S
XK Bis R BT RIS —E IAEH,
HEE IR, B, 76827 20 Tk b pg i i k7,
FRUbE S 5L A1 3 Ao e S R S 0 A B A vk ) e
B LA R AR IE AR T BAR
1 R
1.1 FERRALEE
SR W RRAR 5 B AR TR E S B $10.18%

ST AL, SR SR A BR A F] 7 H R IR B AR

g, al, i RIESERRAR - B e R EY

WA 2018-07-13

EZEE Y 2R (1992—) 593 AR BT A, EZMNF L5 8B
il & 5 R

BE1EE . Bk, E-mail.ZX427213@ sina.com,

R 28 VR, oAl T L AR A F =
108 HH-S AUE 5 B 7K I 88 DR - 1T R4 4K
I FEAR ; BS223 AL 1 R, AUk 4, 3
VTG R IR 77 RE-52AA RUGEHE 78 R AX, i
e M RHEA BRA 777 5 B RB IR FEHIX , 55 e /R R
BT 5958020 B2 TR, Li—ERE AR
H] 75 Spectrum 100 7 {8 B i 21 S A5 5 1% 48, 98 [
PE AR TCL-16 = B 0oHL ;101 -3 F Rk
A, L RO R F AT B F 77 5 S - 3400 Bl L
T W, HAH LA BRA |77 SHE-D AIE /K X
AR ST gl T AT 7,
1.2 BHEBH&E
1.2.1 RREE
SN F B SRR SRR O B SR,
T P S R SR T SR e, 8 v B T
BRI B T U A 2 R LI 1,

(CHQﬁiO%SiOHSiO}‘Si(CH3)3
| n | m
CH; H

E3 10 W R = 2 K s N



20195 1R - %4785 - F18

SHANGHAI TEXTILE SCIENCE & TECHNOLOGY i @R |

Vol.47 No.1,2019

TE5 EUREH R A R S BEE ELAT S LT 1, > AR
VERIS , & SURET-5 H B AR R -+ — JRUBR IR 52 U i
BB, BRI 2,

CHy  CH,

(o)
_ 1_|, H\ . [
(CH3) 38105015 S{CHa)a " pH,C— C——OCH,
[l e

CHy H CH,
CHy  CH,

Lyl
__PHB_ (m;);sao{—ToHs'sohsucma

CH, HZC¥3¥C—OCHZ &
L FT
CH; O

B2 GRS TR R AR T — SRR A 1 =K

AR R RSN H AR =0.18%, 9T
HF (n25) 1.410% ~ 1.420% , %5 & (25%C) 0.990 ~
1.010 g/cm’  K5EE (259 ) 15.00 ~45.00 mm”/s, ¥ & 7%
<1.5%,
1.2.2 RMFE

TEREA IR FETT | [ v 8 8RR W U 2 11 250 mL
4 Rl R IMABH SR & Skl H 2R 4k
InE AT PHB i — B R T Ry B SR T AT
FHE PN R T — BRI & B R 2 A%, n (5 &L RE )
sn( ) =10 11 BHERF 0.5% (X SRR T i)
ANBERBRAE S, A — 8 AR, TR v Bk S g
WAE 7% S R Y33 B Thak (= 0 A S PN i e e -
BRATE 2~2.5 h W98 . Z 5 4k 2 il 31 i iR
BE R EEANAR | L E RN 5E
1.3 tEgER
1.3.1 ZI5MiERIE

FIHT FTIR-ATR 2, ffi ] Spectrum 100 #4£[ 512
HCTEAL, RAEAS AT RAL
1.3.2 SEM RI1E

X AR )RR
HL - B A TR AE
2 ZER5VHE
2.1 LISMIESRIE

Bifi % S (R EA T, AE — 5 s 8] PN X 2 07 49 i) Si
—H PEAT W 240 i 2 165 em ™ 14 2% I, B 5 0L

45

FE S E ] S-3400 K494

JEORE R S R - — SUDR AN B SURE T LA
YIRS ERE I ULIE 3, Il 3(b) AT, 2 165em™ 4k
A& Si—H FRAEM I 72 18] 3 (¢) BILLAMGIE T, A
R 2K s LU 3 (a) | () BUZLAPETE AT, Ikt 2
PIMEIR T —FUFBET 1 745 em ™ Abh C =0 AR I IG

EB it 119

1259 em™ 4b2y C—F S i feh 4 4i s Wi o1 BB
SO HEAT AR, SRS 5 00, B 1 640 em™!
ALk R BB B XU A I A WA DA A o7 45 R AR T 2K, X
2D UL T P YRR IR+ - RUPE IR R Bl A LB 757
SURE I A A T BN i 5 e SEOBURRE - A A= Y
JONL o L5 1RGSR AT RO R E) T O E
BT SR S M

BILA%
D WEs WU XOD
SO O OO O O OO

450040003 500 3 0002 5002000 1 500 1 000
Wk em-1

Ca) JEURHRE AR R T — S0P

100}
90t
80F

< T0F

60t
¥ s0f

A aof

% 30f
20f
10f

=

O -
~10 . . : : . . .
45004 000 3 500 3 0002 500 2 000 1 500 1 000
WU emt

(b) JFURRS SRt

BILA% _
=W s NN 0O O
SOOoOOoOOoOOOO OO

150020003 5003 0002500 2,000 1500 1000
WU em-1
() F=PysaEim
K3 £rhMigE
2.2 HF#EBFREHE(SEM) R
Z R RE T A HE T S AU RRZN Y SEM £1E WA 4,

(&

(a) WL AR (b)) #EH 5 W RRAR

4 SREEIRE B S 9 300 FRSUH) SEM
FET 4 (a) T 21, oA 2 L0 7 JRR 2T 4 2 1T 1147 A
-, 1 LTS TR 4(b) Hh, 285 SeURE T 4 B
LRI TR AR IR, A — R SR IR . R
T Ao TP — S A i £ R PR RO PR A L, £



| LB AR  SHANGHAI TEXTILE SCIENCE & TECHNOLOGY

20195 1A - 54785 - 5141

20] EF L

U IRRET 4 3 A AR V3, B PR 4k o B S0 b 3
A2 U TR — 2 B 7K A % Ji B AT i 7K Bk
e fil SRR 2 0 1T DA 2T 4 e T 75
2.3 EXRE

TR R K A SO IR A ROV ] B
AT C FIPPEHE D, AR B3R 4 AP 3R 4351k
B3 K JEST Lo (3%) BIEASHRE, L3 1.2,

1 KFEEER

A o 0 4

K RBHRE A/°C | BT B/k [T 026y | MR D
1 100 9 20 1.0
2 110 10 28 1.1
3 120 11 36 1.2

®2 EXRBHER

T | S i B A SR I [ B\ AR5 B 73 KL C | HPBHIE D61/ %
1 1 1 1 1 95.4
2 1 2 2 2 83.4
3 1 3 3 3 86.2
4 2 2 1 3 82.2
5 2 3 2 1 96.9
6 2 1 3 2 85.1
7 3 3 1 2 94.3
8 3 1 2 3 88.0
9 3 2 3 1 67.3

K, 265 268.5 271.9 259.6 —
K, 264.2 232.9 268.3 262.8 —
K, 249.6 277.4 238.6 256.4 —
ky 88.33 89.50 90.63 86.53 —
k, 88.07 77.63 89.43 87.60 —
ks 83.20 92.47 79.53 85.47 —
R 5.13 14.84 11.10 2.13 —

13 2 Al A S X P A R I SR AR 22
IIATIE AT A LA UL s e R DR R A O
W ZEBIXE = Y AL AR B MR, 28 b i iy
25 TR X e A 38 B 52 Wi AR B /MR U « K20 IR
(] AT A T Sl BE IR LE A TE A2 1 ok
TERISROORMET 4 R B[R] K% T 5 Rz 18]
HEF 2 B,>B, >B, WAL AT B HERRZ € >C,>C,,

Vol.47 No.1,2019

X IR E I HER 2 A > A, > AL, RHYREEC G HE

D,>D,>D,, £5 ElRn, BV 11 h A1)

it 43 40R 201070 N IR EE 100°C Pk 1.1,

3 & iF
FR S 1R -+ — 30 B AN B Uk vl AR A = A

SAEART AT F TR R T 8B IR S R T Y e

TS M B N, H145 T L, BAEN G T2

R ROVERTE] 11 h AR 700 5T 43 40 20x 1070 | J2 1 it

JE100°C WIRHE 1.1, RATZLAMGIE R AR, W] T A

SIS, 58 B, F e 35 ik AT B B 4 A 3] 5 S i

HE bk o) SR R U S YRR L T A

B RS AT Y 28 JURE Vil 30 1 MV PR £F 2 35 1 B

TE | S RRET 4 1) 6 P A0 Sk ity B St sk 2D | SRR 1)

MR FHPEREAS 2 T — BB Grsr

SE 0k

[1] JIANG K J,ZHANG X.Lubricity of fluorosilicone[ J].Journal of Aero-
nautical Materials,2011,31(4) ;81-85.

(2] EaR AU MR 09 & B AR (] e i A
Tll,2006(3) :69-72.

[3] KEEHL, TARIQ A, 3622 faE & B T 25 5 I Pk Re BF 9 ik J
[J] K414 T,2016,33(8) :841-849.

(4] BXRK, A SO, X5, P R P 25 TR M T i o3 P 2 S ol 1 6 e
[J].ERgEBh3,2012,29(4) :16-17.

[51 K, B4, N HE. AU AL RE I 9 5 B0 B X SRR A B T 25 (T ]
25 2R, 2017(4) :41-43.

[6] WANG D.Synthesis and application of organos—licone surfactant[ J].
Surfactant Industry,1999,21(3) .53-58.

(7] RUHE, RO, 85 R A o s S ot A o 4 B L5 S ek oo ) g
JHPERE LUER[T] . ERYLBI,2010,27(3) :39-41.

(81 KB, XA, Bt i A U LRk [ 1] 9781241k, 2005, 26
(1):73-75.

(9] Hu. & JUdor Bk btk e R ikt Yo F ) 25 J 2R B BN, FH [ D .95
IR K2 ,2012.

[10] ZE@is ZERE A & X HFLAL [ D). R SR TR 2,
2012.

(117 JEWRELADE A YRS E [ M. A JERUR 2 AR, 1992,

(12] VP, 2=, 3505 45 G SRl M 3k T 1 & I S TR 8
DA By I D] A ALEER R, 2013(2) - 87-91.

5>P3IIIIIIIIFIIIIFIIIIIIIIFIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIDY

FH T

Z3IIIIIIIIIIIIIIDY

4

RIADITFEC SR FYEY =& |

B A A 4-238

Imf i HL 15 £ (021)55210011-458  HL F-HEAF : hexw@ chinajournal.net.cn
o bk BIGTIF5UR 988 5 I

€€ €€ €€ CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCE

% : 200082

c€cccccccccccccc<®

<



