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Abstract: 1In the field of silicon chemistry, polysiloxanes have semi-inorganic properties, which have attracted wide atten-
tion in production and life. In order to meet the special needs of polysiloxane in application of basic materials, single termi-
nated polysiloxanes are developed on the basis of common double terminated polysiloxanes and used in more and more fields.
Compared with double terminated polysiloxane, in single-active functional group terminated polysiloxane molecular, one of
its terminal groups is a chemically inert group, while the other is an active functional group that can participate in numerous
chemical reactions, and the active reaction sites are used to graft or copolymerize with other monomers or organic polymers,

inorganic substances or silicon compounds containing active

KR E. 2021-02-05 EE B, 2021-05-07 groups to form block or graft-modified siloxane copolymers,
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Email; quzr@ hznu. edu. cn compounding with other substances and so on. According to
DOI. 10.7502/j. issn. 1674-3962. 202102007 the difference of functional groups, single-active functional

which can not only improve the mechanical properties of
polysiloxane, but also combine the excellent properties of
polysiloxane with those of other polymers. It makes single

terminated polysiloxane gain better advantages in coatings,
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group terminated polysiloxanes are classified in this manuscript, and the research progress and application fields of single-ac-

tive functional group terminated polysiloxanes are briefly reviewed. The prospects of single-active functional group terminated

polysiloxanes are also provided.

Key words: silicone materials; single-active functional group terminated polysiloxane; preparation method; classifica-

tion; application fields
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Fig. 1 Preparation of double terminated polysiloxane
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Fig. 2 Process for preparing single terminated polysiloxane by catalytic pyrolysis method !
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Fig. 3 Preparation of monohydrogen terminated polysiloxane
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Fig. 4 Preparation of monovinyl terminated polysiloxane
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Fig. 5 Preparation of monohydroxypropyl terminated polysiloxane
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Fig. 6  Preparation of single-end dihydroxy-hydrocarbyl terminated polysiloxane
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Fig. 7 Preparation of monochloromethyl terminated polysiloxane
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Fig.9 Preparation of mono( meth) acryloyloxyterminated polysiloxane
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Fig. 10  Preparation of monomethacryloxypropyl terminated polysiloxane
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Fig. 11 Preparation of monocarboxyl hydrocarbyl terminated polysiloxane
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Fig. 12 Preparation of polyether terminated polysiloxane
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3.5 BEREHIRRESRE

G o R b B R . W BRI S O
R HRR I AL SR b T AR AR R T R, H
FHAG W JE BB, B i deh i SR ek SR e 4 5 I FH
BE T 407 T e SR O O P ARECR R e Bl Ay
B REAL R Ak E S R B R — s,

Tchinohe" " L P Ja 5 bty R Ak S0 Joe oAy JRURL 1 46 PU
AT HURE PR, Hasegawa 251K B G0 )0 Sk iy TR ik 4
WS BRI AT B L, 15 3 T W R S A
PREACET 2 A 300 AR SO 2 i 5 R 00 e A i ok 7R
an ML BE FNAN L, T EL8 AT DA T~ B 28 00 S 1)
BRI A, B RE R BB REMEH
FEL A 5 Tl ™= S A T PR B
3.6 EREAGHREETHRRESR

PR LG EE AL B Rk A b B A MR 2 | MERE
KSR, BT AR A AR, N T TR Ak
TR 4540

Kawabata > D5 B FF 3 TR J5 1 40 22k o SR e S o L AT
TSI S, A SR KM B v 2 B LR AR 1oy 00 8 ik 1
BN TURRL, BRI, 035 % RIF R KT B
BEFEEEF, LA B I T I B S HF IR 35 iy R e A
5 555 RLme B PH B oM RORL &2 AR FRAL SO, IFFE R,
RREF BRI 65 & 50 A M 3 1 A 2

[36]

AR, PRIHRT B0 P T 3R A A 4R
3.7 BERREMREERSR

PIIS A R T il P i R 2R Y
RS IIE TE IR R RO, 8 2 R AR R T
BB TOLTURR, T izo0es | k5 — b A Ml g, [
AR PR A B AR PV A . Kimura ™ ) 22
BRI I R REABETE 400 nm 2o A K R BA 5 15
SO B RE A S LT A A Al AT R A B R A
CHE 1A T AR A AR A T i R 22 R[] R
B H NI T RO6 S T BB B AR, A5 08 Tk
T ATE R A TR E .

4 % iE

Bk R AT E M AR . B IERIES
SRCEAT TR R Tk B AN, R B o SR S e 5 A A A
[ Y RE P ) A L R ik S Joe ) 245 5 i O 2 T I R 5 T
JE ik KBS 2 RPN RE, TF A 22 DI RERI IR =2 A RHE $E
AR BRI I 10 1 02 PRI MIRASE A i 14 5 Jg8 5 1o

BRI v T R S b S R BRI R R
RERSTEVR LD 22 AR IR, AR LR 1 SR i 4
BelbRMAR, ORI RENEOR I IR B R R M A e J7 10) 5 A
AL SR _E AT At T 2= S 2 Y TR
SRR T A 0 AR R AR IR JZ Ot A s PR RE Y A S



o5 8 +*

W25 . BTG R RE AT i ) SR ek S b 9

633

R T AR, B R Z D REEA I, TRIERDOL
PEREA BEHE— PR B30 R . A T 00U o SR e b,
B AL b BAT E LT I TiE PERE, — s A HLE BE
T RN [R) U A SR A T RIRBE A 0 1, 904 0 SR AU 19 14
K, A G HA Y B I AR I ROR . i R
FERBE TR TE A S B L WAL T REAR IS . PUis iRkt
SRR A B A AR A

SE Xt References

(1]

[10]

[11

[l

[12]

[13]

skaeth, sREIE, Aok, S BRG], 2019, 22(2): 7-
9.

ZHANG Q W, ZHANG ] F, LI B, et al. Modern Paint and Finishing
[J], 2019, 22(2): 7-9.

TR, At ], 1981(2) : 30-31.

XU M S. Chemical World[J], 1981(2) : 30-31.

HORNSBY P R. International Materials Reviews[ J], 2001, 46(4) .
199-210.

HAMDANI S, LONGUET C, PERRIN D, et al. Polymer Degradation
and Stability[ J], 2009, 94(4) . 465-495.

LI J, PAN F, XU H, et al. Polymer Degradation and Stability[ J 7,
2014, 110; 268-277.

TAKEDA Y, HOSHINO T, KODAIRA H. Durable Water-Repellent
Film-Containing Substrate for Transporting Vehicles: JP2014074118
[P]. 2014-04-24.

STAFSLIEN S J, SOMMER S, WEBSTER D C, et al. Biofouling[ 17,
2016, 32(8) : 949-968.

ALABASTER T G, BEASLEY-SUFFOLK H R, BILNEY J M, et al.
Dimethylsiloxane-Alkylene Oxide Copolymers: W02020021016 [ P J.
2020-01-29.

RS, RMBARLI], 2022, 51(4) : 356-364.

HUANG Y F. Surface Technology[J], 2022, 51(4) ; 356-364.
SEINE, HOET. — R AR ZFPRIEIR EAE K A T I
M5 CN109957327[ P]. 2019-07-02.

SU C H, ZHANG G Y. Method for Constructing Long-Acting
Hydrophobic Self-Cleaning Surface on Multiple Material Substrates ;
CN109957327[ P]. 2019-07-02.

AKIBA T, ARAKI T, SAKAMOTO T, et al. Manufacturing Method of
Mixture Containing Alkenyl Group-Containing Organopolysiloxane for
Addition-Curable Organopolysiloxane Gel Composition and Cured Prod-
uct: JP2019163413[ P]. 2019-09-26.

SROCE, PRI, SR, 45 —RhERm OO R R U Y
il 77k . CN101274984[ P]. 2008-10-0L1.

ZHANG Q S, SUN H F, ZHANG M, et al. Method for Preparing
Mono( Dihydroxyalkyl )-Terminated Polydimethylsiloxane: CN101274984
[P]. 2008-10-01.

YOKOI T, SHARYO K. Polyurethane Resin Composition with Excel-
lent Blocking Resistance, Elastic Recovery, and Residual Strain:
W02020054348[ P]. 2020-02-19.

[14]

[15]

[16]

[17]

[18]

[19]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

BROCHR, sKET, MR, AR SRS RUR SRR RS & 0T
. CN101580589B[ P]. 2011-01-26.

WU Y J, ZHANG M, CHEN Z L, et al. Preparation of Polysiloxane
with Dihydroxyethyl at One End: CN101580589B[ P]. 2011-01-26.
F/ANIS, TETCRS, SRRLL. AHUAERE ], 2008, 22(1): 32-33.
DU X P, SHEN J N, QIU J H. Silicone Material[ J], 2008, 22(1) .
32-33.

LIU W, MA S, WANG Z, et al. Macromolecular Research[ J], 2010,
18(9) : 853-861.

ICHINOHE S. Silicone Having a (Meth) Acrylamidopropyl Group at
One Terminal : JP2017052738[ P]. 2017-03-16.

BEK, THE, B, & TR SR iRE gL
T LR B 45 )71k . CNT10485147A[P]. 2019-11-22.
GONG Y Z, WANG S X, XIAO H L, et al. Scouring Agent for Con-
tinuous Rolling and Steaming Process of Cotton Knitted Fabrics and
Preparation Method Thereof; CN110485147A[ P]. 2019-11-22.
HASEGAWA S, TANAKA Y. Resin Modifier Imparting Excellent
Scratch Resistance to Thermoplastic Resins and Sustaining Their
Effects without Sacrificing Mechanical Strength: JP2019163449[ P ].
2019-09-26.

KAWABATA H. Method for Producing a (Meth) Acrylic Silicone
Compound Having a Polyether Having 3 or More Repeating Units with
High Purity: JP2020128356[ P]. 2020-08-27.

KUO C M, LILES D T. Preparation of Organopolysiloxane-Modified
Vinyl Graft Copolymers for Adhesives: JP2000186122 [ P ]. 2000 -
07-04.

NI, W — B R R A T B e 1 R K 5
CN106146852[ P]. 2016-11-23.

SUN F, PAN H. Silicon-Containing Macromolecular Cationic Photoini-
tiator and Preparation Method Thereof: CN106146852 [ P ]. 2016 —
11-23.

k. BRI R MEA DU : CN1I01S6995A[ P]. 2019-08-23.
HAO J Q. Single-End Capped Reactive Silicone for Release Agent:
CN110156995A[ P]. 2019-08-23.

KAMEI M, HIROKAMI M, ANDO Y. Preparation of Urea Group-Con-
taining  Organopolysiloxanes, and Cosmetics Containing Them;
JP2019073472[ P]. 2019-05-16.

KIMURA S. Addition Hardening Silicone Composition with Good Light
Transmittance, Cured Product and Optical Semiconductor Element:
JP2020132789[ P . 2020-08-31.

JAUNKY W, BESSEL M, CHENG J. Copolymers Containing Poly-
ether-Polysiloxane Macromonomer Units, Process of Their Preparation
and Their Use in Coating Compositions and Polymeric Moulding Com-
pounds: WO02017036612[ P ]. 2017-03-09.

JRURSC, sk, X, G5 —RhE SR AT A SR S ek B
LR Bl 2 S : CN105885054B[ PJ. 2018-09-14.

ZHOU S W, ZHANG A Q, LIU Y, et al. Polysiloxane Block Copoly-
mer Containing Quaternary Ammonium Salt Group and Its Preparation

Method and Application in Preventing and Treating Fungal Diseases of



634

Hh A ki

541 %

[28]

[29]

[30]

[31]

[32]

Plants; CN105885054B[ P]. 2018-09-14.

X7, BWZR, MRHIY. —FEREBR ISR MLRETC R K
FYE T . CN110452361A[ P]. 2019-11-15.

LIU J, HUANG S D, CHEN Z F. Preparation Method of Polyurethane
Acrylate-Modified Silicone Fluorine-Free Waterproofing Agent for Tex-
tile; CN110452361A[ P]. 2019-11-15.

TREAL. — T o 2 R 0 K R SR B ) B L & ik
CN111607025A[ P]. 2020-06-15.

ZHANG Y H. Macromolecular Quaternary Ammonium Salt Nano-Mi-
celle Antibacterial Agent and Preparation Method Thereof; CN111607
025A[P]. 2020-06-15.

MROZEK R A, LENHART J L, LAMBETH R H, et al. Branched
Additives for Polymer Toughening: US20130303712[ P]. 2013-11-14.
YANG S, PAN A Z, HE L. Materials Chemistry and Physics[J],
2015, 153; 396-404.

XU, skar, IS, ERR TR EM ], 2020, 47(3) : 20-29.
LIU W, ZHANG Q, SUN F. Journal of Beijing University of Chemical

[33]

[34]

[35]

[36]

Technology[ J ], 2020, 47(3) : 20-29.

WRAER:, IVRI, 20040, 45, — TR BRI Sm U S e ik
I % CN1LI718488A[P]. 2020-08-06.

CHEN C H, SUND M, LIRY, et al. Single-End Dihydroxy Hydro-
carbon-Based Silicone Oil for Polyurethane Modification and Prepara-
tion Method Thereof: CN111718488A[ P]. 2020-08-06.

CHEN R S, CHANG C J, CHANG Y H. Journal of Polymer Science
Part A: Polymer Chemistry[ J], 2010, 43(16) : 3482-3490.

INRE, MW, BOCRE, S5 — R LSO IRIR LIRS R
£ J71:: CN108359046[ P]. 2018-08-03.

SUNDM, YAN G Q, LUO W J, et al. Preparation Method of Organo-
silicon-Modified Acrylic FEmulsion by Emulsion Polymerization:
CN108359046[ P . 2018-08-03.

OKAMURA K. Polysiloxane Monomer and Method for Producing
Same: JP2019210363[ P]. 2019-12-12.

(¥ )



