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1 EEES

1.1 SR ERE

PAANa/SBR(PAANa-WSE) 8 {68 1 ( T )BLJ5 (phr) : SBR-1502, 80; 4 5t 50; ZnO,
2; AN 20; B IEAR (SA) 2;S 2; {R#M(CZ) 1.7;PAANa 30. B H A HB L B8 &, Bidk
FAF1S0C X 1Smin. BE A YERE S 4L, 10098 B (MPa) 9.8, f#14: % (% ) 520, Shore A W EE
66, FHWAKZE 120%, RAK 3 M HISHHBREE0.8%.

PHPAM/SBR(PHPAM-WSE ) 8 b B¢ 5 ( 1T ) B2 J7 (phr) : SBR-1502, 80; 22 B #] 3;
PHPAM 30; RERL &7 . 48 7 ik RBAL SR (F A PAAN2-WSE k£, B HAE2 5. fr i
9% B (MPa)10. 3, 414 BE (% 480, Shore A, BEE 64, TEBRAKE 152%, WK 3 A&
BHAH0.62%.

PEU/SBR(PEU-WSE)#i b 4 (Il ) B2 77 ( phr) ; SER-1502, 100; PEU 30; £ 5 4k, 7
1S HERAH. W& FEME &SR PAANaWSE th £ 4kt % 5. by s g
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(MPa)7.5, fit{< #( % )550, Shore AT 60, FHMWAKZE 145%, RAK 3 M HEHEBRE
£0.1%.
1.2 KB EGIEH
¥ — 7 B B4 NaCl, KCl, NH,CL (NH,),80,. CaCl,« AlCh 43 51 H 2 1T 7K Bl i
0.01-0.8mol/L #7KIE K ; /KT /K24 500g #4522 K6 (400% ) B 5000mL 7K, BE#E 2h
R.BRENE, R EEEN.
1.3 WSERENTE
MELY 3g £HH WSE XHEET R¥F—, FERER m,, BB E 2 BEILH
SHBACHEE (o)W KZET, BHREER m,, #H(1)AKE WSE MR E
E o:
p = pm/m — m; {1}
1.4 BEIBRHHSKE(Q)BE
¥ WSE ABFEER, BAACEENK(EHEEHFH)+, FHR FREBsk—aat
E(EREFE(EBRKHEERRHFES WSE N EEEE), TAIXACHNBEENKE
P, RE BEERHQ)RITE WSEHEKE Q-
Q = (wi/py + wif/ p3)/ (rwaf p3) (2)
A w, M ow, FRAHFEREHNTRAZHENER, o, M p, 250 RMIBEBRAT WSE
MERE, Q. M Q, 5348 K/E R — R AR B i et sy i ik .

2 BR5W

2.1 BkahF
WEHTBAZE K, F2STHK, @ RE, 8l Q. M Q XHF «(h)EAEE
M1

Fig.1 Curve of Q, as a function of time (h) {(25C)

Curve 1-¢xperimental; Cuarve 2-simulation according to swelling rate constant (K)

M | M2k 1 A& 4, PHPAM R KA 5089 WSE, TE& 5 B, Bk AR, 8
AKGh L ERLIE R 1 5, 120 BV E BBV H(Q. =2. ) BRERTFREBKE
WSE. R e KA B &R AETE, W dQ/dt = K(Q. - Qu), BAFW .
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n[(Q. - Q)/(Q.- Q)] = K, (3)

B In[(Q. - Qu)/{(Q.— Q)Ixt + 6@, MEL LR T, WTEH&(0—25h), NE&HH
REBKEZEER K=0.1915. % K BRAQ)K, RERFRBEKITEY Q.- & (E 1
REgMiER 2), M2k 1 SR 2 X, T AR, FHEE D A RKR T EY
R 3 15 R

BEAHRNFE, FAREEBE(Q25C.50C.75C . 100C) FTEEE FAKPT L
IHTRKETR, REMHMRENFKEZEYH K, Bk Arhennivs 7R K =
Aexp( — E/RT), R # [ 9K E Ak R WIS bEE E, = 19.5K]/mol. % E, (451K, %X
7Kt WSE iRk A T Bt £2

REIELETKPUBERTA BIHEEK(Q.=2.)MBEKEREFH K K
S E Q- SR T EA M.
2.2 WSEXBBEX Q, BH#m

i | AR OB (S, R CE k(e plillE | ENFEH =
MEBTKFH Q. H(F 1) .7 Q-r XEMA(H2).

Table 1 Q,(in toluene) of sample vulcanized by different amaunt of S {crosslinking agent}

No.of sample 1% 270l 3® 4F 5=
Amount of S{Phr) 1.5 2.0 3.0 5.0 7.0
Q. 2.904 2.768 2.478 2.248 2.083

a. M.=3.28> 107 and (degree of crosslinking} = 3.05 caleulated from Flory equarion

FIME2ORBEY, TKEEHE S AR, 5 Q. HHZ T
WSECRH IDTEKTHBKE 2 AEKERERKWB(BIWE 4. SHHELRER L
X BEER KR ER EERKERMN Q(EZE Q) WSE XBKFHEME KTE EMR
B EEREENEIERENEFRLEE 0.6, B M BEHIEKALHWEKER
H#HER. XHAFMNEL WSE R SEHN R KA AT HTFRERE e TEMB R E
_ﬁ-g{][?]_

2.3 FKASEAX WSE B EERER

FHiREL T NMEMARFGFTRSCOBAZE K, 4N EEN Q- #IX,
BHE 3.

FAKA SRR T WSE RAKBARPERER X8R4l 5y, BT SRk 4 Ay K AL % WSE 9
WAKEREM Q. FHEERW, B 3 WEIERA, £ Q. w7, 1A 2 5|1
K, KSR I FE 5 PEU> PHPAM > PAANa; {H 8154 75 HE 8T Q. {8 #1 %K
A PHPAM>PEU >PAANa. =4 X — B M A H B R E b F 3K 4 ot g K i1
AR FEN, PAANa K P RBFHEREME, R KB I EEBAEENE TH
EIKHE, BEE R KET R B 1 R R K R E BEK; T PEU BEKBAEB(RHRZ
#)BEd 40% 8 PU, HR KB A ERFHE S —NHCOO—RITENM O 5 H,0
ERABHNKEERH, BARE ikt B LAEZFR oW EES R GXERRY
7T RN 1500), BKEFOREATE KT & £ TR K4H5 5 PHPAM 1 WSE, EH K
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Fig. 2 Q,-t relationship of WSE with different Fig. 3  Water sweiling curve of WSE with different

crosslinking degree hydrophilic components

FERERYA T 8 2, fidk FERY Q. EXREA, HFEHEZH T PHPAM RE & f
¥ 35 7K (—COONa) #1 4 # K & & (—CONH, ) 1 45 & & (PHPAM 9 K & X &
39mol % ), FL I R A BE LA A, AT He e R Bt H Q. B#IHFIE.

2.4 TEASEPEFERN WSE BEIR N

2.4.1 KEW pHABMW iR 1. 1. 0473 A KM pH {H(pH H HCL 1 NaOH
YRS KR P, BT E MM Q. 1 pH 1, BEIE 4 FiRE Q.-pH MRBIE
eSS

H/E 4 B BEE W ), 7250 H pH E N, PEU-WSE B9 Q. WM pH R E/D, B
P 5 H 387K B R P PEAT 365 0 PAANa-WSE 89 Q. R pH EMZELR K, %4 pH=
1 #0113 B Q, ¥93E ik F PEU #1 PHPAM-WSE, [l % pH="7 i, ® Q. 7 #&1 PEU-
WSE, iX — ¥ F k38 B WSE B3 IkAT AL 5 3K 5y B A R 5%, T BRI
TETEAMNBEE (> FHEERE).

2.4.2 SEKEWPHE T WSE BT A8Em AT WSE AT AR M K
BRI, B LER E T ITEAR KR B BB MIT Y. B 5 ik | £ AR BRI
W TR PR RIS NFEHZRQ ).

s e R, R IS KBERTHEREEN Q MANEE FH & EMH
A AT 2 RIFEIE, B Q. AR EATN 2.8 MEFK(3.5%NaCl) KIEK(E
AP Ca* #1 Mg? " ) HFEg 1.73 1 1.55. 3% B R R 1 T PHPAM "H #F 1E 1 —COONa £ #]
[F A ok PP E . Bt AR 2R K sk ¥ K 1 Fl, PHPAM-WSE SURE{R R Mk R (R
BE A 75% ) PR R E AR
2.4.3 ERPEHNET WSE BB (F2) &2 HHEEN, (1) PEU-WSE #
BHAEHEFARE DY Q. A& F PHPAM-WSE £H N KBHTH Q. H; AR
TREWEILEAZE T (E. Q) MBS TRFRNER, BRXER FEKEERAN
M1 bt | K1 S R SR T R R, I S T BT K A R o bR e B BE LR K
R
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3.0 30F Distilled water
Dninking water
2.5 2.5k . ~—
=2 S 20 3.5%NaCl
~=— PEU/SBR -
1.5 —+— PHPAM/SBR
—4~ PAANa/SBR 1.5

Portland cement

ST ST S U a7 water solution
1.0 I i 1 1
pH 0 20 40 60 80
t{h)
Fig.4  Relationships between the Q, and pH value of Fig.5 Q:-¢ curves of sample Il in salt-containing
aquenus solution aqueous solution

Table 2 Q. value of sampie [l in aguecus solution with different charge number*

Kinds of WSE NH,CI NaCl KCl (NH,),50, CaCiy AlCl, Deionated H,O
Q. of PEU-WSE 2.702 2.655 2.63 2.62 2.68 2.68 2.69
Q. of PHPAM-WSE 1.874 1.888 1.950 1.876 1.303 1.218 2.80

a. Concentration of electrolyte solution: U, Wmol/L

(2) PHPAM-WSE &M EBEER T Q. HAMEE T A/ A S TRE,
SHREFHER MELE. B FEKES PHPAM 8 H —COONa 2 (5 PAANa &
B HMESEKABRTARETFERNEFHNEE] Q. & FE&; b #—COONa &
PAAN: BB RERN SR ETESERAB LSRRGS, F 2 P REETHY S
BHRER Q. {HKIEE TR FE.
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SWELLING BEHAVIOR ON WATER SWELLING ELASTOMER
IN DIFFERENT MEDIUM

ZHANG Shuxiang
( Department of Applied Chemistry, Institute of Skandong Buiding Materials, Jinan 250022)

CHEN Yong, JIAO Shuke
{ Institute of Materials Science & Engineering, Beijing University of Chemical Technology, Beijing 100029)

Abstract The water swelling elastomer (WSE) is a new type of sealing materials for
water’s stopping, which was developed in the later of seventy's and used comprehensively in
dams, undergrounds of building, tunnels, subways and so on. It was very important how to
solve the problem that the hydrophilic component can be solved out from WSE in water. The
results obtained in our former experiment showed that the problem could be solved
successfully by covulcanizing method. The swelling behavior of three kinds of WSE in still
water, toluene, and different salt solutions were studied. The results obtained in water showed
that the swelling behavior of PHPAM-WSE, PAANa-WSE and PEU-WSE were all agreed
with first order kinetic equation as In[( Q. — Qo)/( Q. — Q,)] = K, and the E, value of
PHPAM-WSE was 19.5k]/mo!. The @, decreased with increasing amount of crosslinking
agent S during the swelling in toluene. The results from the effect of different kind of
hydrophilic component on swelling behavior showed that the order of swelling speed was
PEU> PHPAM > PAANa, while the swelling degree to reach Q. was PHPAM > PEU >
PAANa The results gained from the effect of pH of solutions on the swelling behavior
showed that the @, of PEU-WSE was affected lightly by pH, while the Q. of PHPAM-WSE
and PAANa-WSE were heavily influenced by pH. The effect of different metal ions on the
swelling behavior were also studied and the results were that Q, value was maximum in
distilled water and minimum in Portland cement water solution, the PEU-WSE almost wasn't
affected by cation’s charge number while the Q, of PHPAM-WSE was decreased dramatically
with the increasing of cation’s charge number.

Key words Water swelling elastomer, Equilibrium-swelling, Kinetic parameter of swelling



