CAR s 4 T ¥ ® | No. 4

1995 &£ 8 A ACTA POLYMERICA SINICA Aug., 1995

B Z B ENRAR LR
FEe RER AT ER

(EFRFERS TLEFFR K 300071)

W O U\%@%A&ﬁﬁ FRIHERR B ERR, BIWERBLRNM, BAH ., KA
BRZETR_CHERBETRARARNOMER, SRRV, R-THEERIETRER
RRARE N, R NBERRK. RO-ZZHMFONRNBES T RGI-ZTHXK).

%éﬂﬁ] x- Zﬂﬁ% %%Hiﬁ %ﬁﬁb‘ﬂ%

__ZﬁX¥A1§§IJH’J&FﬁWHE%EEW%Eﬁiﬁ?ﬁﬁﬂ’]ﬁﬁ%‘f, HEEFHBETIE
BA. ASRMRES ZTHELRATE IR W IR, B8 R R ER R, Bl R
HAZERNLELERY. TEFREN_ZHREREGWER LB S FHFE KBS
ARHERIZIREE, — T E A DR BRI AT B ENRILRE, RERAT LR EOLE
K, N R E— RS R E B 16 B i R AR,

ASCE Tk — 2R AEH I EAX - ZHE (p-DVB) - ZHZ (m-DVB),
FENRFRAHR T EERRAORIR-THEERE, FIRT IERBRIREBERRE
R, BV B4k SR, BRAK 2 B A 55 - SR BRAL BUBE » 3R 9T T [ LR (8 AL 7 37 2 S Bz 2%
B ZZHRERSWIORERARMAEM, 8% T R(H-Z2H%) P(m-DVB) %
(H-ZZH%E) P(p-DVB) RIS R MAL,

1 i

11 RM5{EE
ZZIEEHNER Dow AR & m-DVB 35.7%, p-DVB 20.0%; FE &AL
RO SR AR R, RERRSIESOFSRN, &R
FLEERY TS, EREHEH (bp. 55—61°C),
ZIRFSERSHEEEINE, LA Nicolet 5DX LLAMNEHEMIIE.
12 ZZHEHSE '
ATl =% 58 LR AW %Y, 5 518%] p-DVB fl m-DVB; M
SEERKNTRES DVB S8 30% R 36%5'3 7358
13 RoZHEFERESR
—ER-ZHAESHEINFE/ HE(ERLY 2: 1) BE, M-LAER 1%50EHE
AEEE,BIE, MA S 1 HARAKER, ETRERS, DL5C/10 H4EEEFR
Z 78—80°C, [ BL 2 /N, 85°C R RE 3 /N, BT 93°CREE 6 /N, iRHAIRE, Bkl

* 1993-07-26 I FK

441



442 B 4 F OE # 1995 4

TLET, R ERN 0.3—0.7mm RIEEK, AHEN 60—90"015?&&&:&&&31%%11:%
B 20 /hBF,40°C T EE TR, FFARBNKEFITE 1 &,

Tab. 1 Monomer composition of polydivinylbenzene resins

Resin Monomer composition (%) Degree of
number 2-DVB p-DVB ethyl styrene crosslinking* (%)

1 25.8 4.0 63.5 31

2 31.0 5.1 59.4 . 38

3 35.7 20.0 : 42.0 57

4 32.3 41.9. 19.3 . 80

5 47.1 47.1 5.9 7

6 95.2 1.2 3.6 %

7 1.1 98.5 0.4 100

* The weight percentage of pure divinylbenzene monomers in a resin
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Tab. 2 Electrophilic aromatic substitution of two isomeric Polydivinylbenzene
Chloromethylation Acetylation Sulfonation
Resin number Conversion Conversion . Conversion
Cl content C=0 content Capacity
percentage percentage percentage
(mmol/g) (%) (mmol/g) 5 (mmol/g) (%)
6 2.824 42.6 2.042 29.1 1.92 29.5
7 2.942 44.7 2,388 34.6 1.95 30.1
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Tab. 3 Chloromethylation reaction of different degree of crosslinking resins

Resin number 1 2 '3 4 5 6 7
Degree of crosslinking (%) 31 38 57 80 94 96 100

Cl content (%) 12.03 11.65 8.91 8.95 8.88 10.01 | 10.43
Conversion percentage (%) 52.9 50.9 37.3 37.5 37.1 42.6 44.7

Ratio of reactant: Resin(g)/CH,OCH,Cl(ml)/ZnCl,(g) = 1:6:0.6; 38—40°C; 10h
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Tab. 4 Result of chloromethylation on different reagents

reagent
Cl content CH,(0OCH,),/S0Cl,/
(%) . HCHO/HC1/ZnCl, ZnCl, CH,; 0CH,Cl1/ZnCl,
3 1.95 5.98 8.91
6 4.82 6.98 10.01
7 5.62 7.46 10.43
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Tab. 5 Influence of catalyst on chloromethylation of polydivinylbenzene

ZaCl, AlCI,

Resin
number Conversion

percentage (%)

Conversion

Cl1 Content (%) percentage (%)

Cl content (%)

8.91 37.3 7.57 31.0
10.01 42.6 7.62 31.2
10.43 44.7 7.95 32.8
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Tab. 6 Influence of the solvent on acetylation of polydivinylbene

Cabon disuifide as solvent Nitrobenzene as solvent
Resin
number C=0 content Conversion C==0 content Conversion
(mmol/g) percentage (%) (mmol/g) percentage (%)
3 1.864 26.3 1.599 22.3
5 2.331 33.7 1.821 25.7
6 2.042 29.1 1.785 25.1
7 2.388 34.6 1.892 26.8

Ratio of reactant: Resin(g)/CH,COCI(g)/Solvent(ml) = 1:2:10; 45%C; 12h
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Tab. 7 Results of sulfonation reaction on two reayents

Concentrated sulphuric acid Oleum
Resin
number ° Capacity Conversion Capacity Conversion
(mmol/g) percentage (%) (mmol/g) percentage (%)
3 1.79 27.2 2.51 40.9
5 1.57 23.4 1.94 29.9
6 1.32 19.2 1.92 29.5
7 1.70 25.6 - 1.95 30.1

Ratio of reactant: Resin(g)/ClCH,CI_—I,Cl(ml)/reagc:nt(g)‘= 1:8:6 reflux; 6h
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Fig. 1 Infrared spectra of resins

a. Polydivinylbenzene b. Chloromethylated Polydivinylbenzene c¢. Acetylated
Polydivinylbenezene d. Polydivinylbenezene sulfonic acid resins

1. resin 3 P(commercial DVB) 2. resin 7 P(p-DVB) 3. resin 6 P(m-DVB)
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STUDY ON ELECTkOPHlLlC AROMATIC
- SUBSTITUTION OF POLYDIVINYLBENZENE

FAN Yunge, SHI Zuoqing, LIU Yongning, HE Binglin

(Institute of Polymer Chemistry, Nankai University, Tianjin)

Abstract A series of highly crosslinked polydivinylbenzene resins were synthesi-
zed by suspension polymerization in the presence of toluene and liquid pareffin as
porogenic agent. The electrophilic aromatic substitutions of these polymers were stu-
died by changing reaction agent, catalyst and solvent. The results showed that the
percentage conversion of reaction of the polymers were lower than those of crosslin-
ked polystyrene. In terms of reaction extents of both isomers poly (p-divinylben-
zene) and poly (m-divinylbenzene), poly (m-DVB) is not so high as those of poly
(p-DVB).

Key words Polydivinylbenzene, Electrophilic aromatic substitution, Highly cross-
linked resins





