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Synthesis and Properties of Short Side Chain Fluorinated Oil-proof Agent

WU Wei, XU Li, LIU Zehua, LIU Yu, JIA Pan
(Tianjin Key Laboratory of Pulp and Paper, College of Papermaking Science and Technology,
Tianjin University of Science & Technology, Tianjin 300457, China)

Abstract: The oil proofing agent for self-emulsifying short side chain fluorine based paper was synthesized by using dode-
cafluoroheptyl methacrylate as the main monomer, methyl methacrylate, butyl methacrylate, octadecyl methacrylate and
methacryloxyethyltrimethyl ammonium chloride as the co-monomers, and 2, 2-Azobisisobutyronitrile as the initiator. The oil
proofing agent was characterized by FTIR and laser diffraction particle size analyzer. The oil and water resistance and the
physical properties of paper sheets, such as the oil proof level, surface contact angle, tensile index, bursting strength, folding
strength and air permeability was studied. The results showed that when the fluorine monomer is 80% and the coating weight

is 3 g/m?, the oil proof level increases from 2 to 6, the contact angle raises from 67.5° to 90.8°, and the corresponding physi-

cal properties are also improved.
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Tab.1 Oil Kit test liquid composition and surface tension

PIC— ETHS (Nm ™)
B W R
1 200 0 0 0.034 5
2 180 10 10 0.0327
3 160 20 20 0.029 3
4 140 30 30 0.0254
5 120 40 40 0.0250
6 100 50 50 0.024 1
7 80 60 60 0.023 2
8 60 70 70 0.022 8
9 40 80 80 0.022 5
10 20 90 90 0.022 5
11 0 100 100 0.022 4
12 0 90 110 0.0220
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Fig. 1 Infrared spectrum analysis of fluorinated acrylic
acid copolymer
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Fig.2 Laser particle size analysis of oil proofing agent
emulsion
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Tab. 2 Effect of fluorinated monomer on the oil resistance

—

grade
PR R BRmAER | SRS R BiIhER
J4R <1 70 4
0 2 75 5
55 3 80 6
60 4 85 6
65 4

HIZR 2 ATRUE Y, BEE SR 2 g S AT e
PRrp S BRI, B i S SOZ R e, 2 Rk
) 80% I, M AF N 2 A H] 6 X, xEFERC A
IBE H AT b b 55 Rk AR B 2K By il
HA % T BB TR R N IR+ U , 2 U T



+ 52

B E B B ERT, TR RS —Fh
RIAR R RED . Fh T 9000 202 H T PR i 1 T
R, PR FIE R LA AL, o SRR EE AR 1 AR S
TN, SRR AR FL VR B 55, (F 45 U EE FE K
Y I 8 AV YR P 1) B IR B, AE VR AR
] SREAEHES B TR, 12 PR R X AR M, ANl
FBREE G K , T HLIE HAG Bl R, RS T 4Rk
LI B B O,

FiEh, B AT R , FEACR R AT A
— 2GR, 55 BH B TE A TG R RELLE 75 380877 1
F AR P ERIE % , B i TR T A A T SCR.
222 FHEBARA

TR AR Ko 4 i 3 T 4 ) Y 250 AT AP 2 o A ke
TN, Bl 0>90°0F R BN IEN , 0<90°HTiE
M, W R AR TR SR T ROk, iR R e
(RIS | LAZs I 4RRE ORI FIZS & JR i
1Ah 80% M 17 T AL St B (1 B i 48 9], SR FH 82
F b SO e T H A A AR, 25 SR 3
7K.

100

00 L''""‘“*r----l“u-...a...

w it S AR K R fih £y A2 Al

2 gl o R 453 il 2 1
&
2
o °
70 F eoe -
60 . . . ; ;
0 5 10 15 20 25 30
1] /s

3 MERAETEEhASEM AR L
Fig. 3 Comparison of dynamic contact angle before and
after sizing
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Fig. 4 SEM diagram of oil-proof paper surface
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Tab.3 Comparison of physical properties of fluoro pattern with blank pattern and fluorine free pattern
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2019 42 A

i, A FONBERUEACIK B R Y S U PR RE ©53 -

% 3 AL AN S JERH T 3R 4RE A 2 2 AR
FE, W5 AR T K A5 8 L T B | TR B A
i e, HE AR S 25 R, JORly TR 4R A s 1
YUREAR LY, 12 PERE A B i S BRI Tt e 750 Hh A BH
B UE R RIR R BB AR, BUakHe k., mdr
MBS B BT T 87.80% . 425.64%H11 44.66%.
M A BRI, ek Re i — R, S
25 FIREAR B, rak A8 %k, w4 B RN a1 200 5l $2 =
T 90.24%. 541.03%F1 67.61%, X425 K B 71 i) 3=
BRI S T, HLARAR R i H S T 2
F = LG s i Hoar A E Y, AR AR 4F 4 S
TR Z [ 254, 7 45 B2 (B A 45 5 B i 5
%, T = 12 RE.

3755 T AR AR D) 2 it 500 v ) BB Jo
Xz AU, e R R A H S BRI R D)y
THIFA R DY R R TR 2 15 23 1) o 34 A B0 1) J
PR, MR S5 S TEARaK R T B — 2 5 i A, BH
FESE T T IRAUEA LB, i A AR ) KR R
i, 52 I 4UEAH L, B REAR T 89.52%F1
90.95%.

3 & it

(1) DL LN IG R + — 5B i ok 2L A
FH LN 1 G L TR IR T R S L B, P ALEL
A5, AR FACHIR G, FFmAG RS AR
A, A A 2L Az G PR T B L

(2) F A B R S SRR S N T R v HLr S
FLBORAR A0 A 5], or WovE g, SR R 4F iR e
PERE.

(3) F AR 80% 1 7 v ¥ | FH 5 F-JE b . 2R
LIEEER AKD L 250 : 37 1 4 : 1 BYERIGIES S
fiJa, SITHT AR E] 6 2, REE LT L2y
i B A T 1 R 7 Y K 5 4 M A R A K B
90.8°, &/ T 34.5%, HLATH R BB K B 4 RE 5 [\
i it 2 i AR R BT s B | kAT B L TR R S B

REMLAR 2 T, B UEREIE.
S 3Lk -

(1] REHE, EXUK, i, ARskBmRIRr Aot (], 4%

[2]

[3]

[4]

[5]

[6]

(7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

ArE4E, 2003 (S1) :31-33.

s, FiE, T, & BihAR A L], 4RAE
4%,2015,34(1) : 1-2.

EHAE, SRERY R E R, 5. R EE R KRR A B
FIA IR (I, EIYy,2016,42(11) ¢ 1-5.
o HEHT, TR FREEEFIEERESGY (1)
A (A2 =) K AR AR (0], H A fe2: 10k, 2016,
46 (1) : 13-20.

Hwu H D, Lee Y D. Studies of alkali soluble resin as a

2k
RE. &

surfactant in emulsion polymerization[J]. Polymer ,

2000, 41 (15) : 5695-5705.

SRORAL. SR BT /K B 300 A A E R LD BN, 2008,

34(3) : 42-45.

T4, BT F, XN ZE. 5 G0N s R IR D17 1 0 A ) o %

TE AT KR it e b A A L0 b 3 402741, 2008,

23(4) : 100-103.

FAE. S RNIRRRERIL R YR H o5 L EREMFE (D], R

i RHE Tk R, 2008.

L, XV ZERR. BT BTG R A4 FTHLEE K H

FI]. EBR#E4C, 2003,22(5) : 51-53.

RLTHE, EXU, e, 4 wUbe L A2 405K B i

g 0], kR 530, 2003, 24 (4) :29-32.

BHA, B ek, BTN, S UK R R - RN

R Wi 4 ok By 3 0] ) ) 2 K R REBIE Y D). T REMA R,

2013,44(17) : 2477-2480.

IR , BT 2Rk v, AT RO, AL RO R FL R AR 5K Bl

A LR 0], s ARgRAE, 2010, 31 (12) : 21—

24.

RO, B, BT R, SR S U N A R R LR Y

B AR KRR 34T L], 2 2 I S Bl 2 2 4l

2015,28(4) : 495-501.

e, 5, TR, S A FUE R A K AT R Y

AR LY. EYL, 2014, 40 (2) : 34-36.

F5F ., AT, 5. & LR AR

ISP LT]. AL Tl 2015 (2) : 10-13.

JELSCHEC, A5/ INgi , ARERRL, G5 A RUR N I R R 4K 5K By

WA A S L], 4RRIEE 4K, 2010, 29 (8) = 35-37.

Fukuda S, Chaussy D, Belgacem M N, et al. Characteri-

zation of oil-proof papers containing new-type of fluoro-

chemicals Part 1:Surface properties and printability [J].

Applied Surface Science, 2013,277(14) : 57-66.
RERE: A F



