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H E FARRRSSKHMERR-Z/KHMIETRBERYFTRARMERT 4 BHAFERN%EKH
WEER-SKH MIE T EMER BRGNS BB AR AR R M L5 BB ETENER
REWAR. FRENE THRREBK R RRT IR B2k, R RMRRB AR B ENREK S E
B, B AT R 48K B IE T 2B ( BCE) S BRI, 3hAREE NG, AREKIENET KRR
FKIRW NG cme 3 1 400 ~ 780 mg/L, BAERE K ST ¥oin H 47. 77 ~32. 05 mN/m, H cme 1 y,,.,, BG4S F BGE
SREMTR/D. AEHEENETRELS, ZRBRE DRENSEERNEW, BRESER KD
R,

X@A  SUKHMERR-FAHMIE T ERIERYERMN, &8, REHER, KR
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BEAHRRENAE RMEWATHR S YRMREE —RSHENKBEER S T DRBRIK
BRI RT3 T BR Atk SR 8145 A LA TR B S E % OB R SR B T PV 40 Bl ) A 7 3z oml ™
AR BT R AR A B, DRZRERM R BEREZRRS R
FERS S AR BB AR ORI 16, WA B B B R (M TR FHES
BRA RS BEE , WRZ W R RBRE HERRS | WA M1y mok R A TRt IR SE L, ik 3h
PEAR R0 AR AL T 2554 MR 7P RS 48 & 1 (NSF) A B P R 45 & W0 (MSF) , B RBEI B BB
BRI TR, AZH T ORE , BRE RROTBETH—SREC .

2 303 BB BUR R A 40 T RN 4 LABRBE O 14, UG 5 e 2 T AR IR B I AR SR B A Iy
SFRETEVEN o BREXT B BETUR ARG+ 5 T 2658 042 ) SR TR AU 5% 22 A9 B A6 IR B3R 15
HEEA A BE O, AR T ERRRAN SERENXR, BBH P REBAKF AT T HHR
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1.1 AR

BEERL( BARFEAILEAT) ;B IE T B, WHBR.BF, - EL,b O(FRAMER) YA
s B e RR AT B ra,

INOVA-600 ZIAZRELHRIL (£ Varian 24 F]) , BEETIRIALL CDCL ¥, TMS b 94T ; BABR R Bk
L D,0 ¥R, BB KR AR ; IR440 RSB ( H A S HAH]) ,KBr JE 4 ; KNALER RIS AHE
B FRUEM(VPO) (FEE) , TR rkm1ER,35 CTHIE ;SR Kriiss K12 R @K AN (HEE) 1
1500 mg/L BEMREBARCR RIS E M EEIK 5, BB S REIK AR ; UE AR ERREBE
R EEERE ST IRAE y-c BIERSKE eme, BT A T ¥ A K187k 25 CTF#47;JEM-100SX #:%E 5
BFEHE(EER) , E—ERENEMREBIEBPIMA L ~2 7 pH=6.4 HBEBRIB, BOER1HE
A TRENEAMN L, LB AR ELZROBE, R T TRENE,
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1.2 &RAE*

1.2.1 HAHRFELR HREGHETEARGSR SHEXE[6] FEE RAKE M EE(PGE),
HEEREMEBE K,CO,/ERTRAL, BRI BRABRME, WEHR 73.8% , 6K 1. 530 6(20 T)
(SCER{EY :1.530 7(21 °C)) , % CHR[ 8] HIEA R /K H MIE T EE (BGE) , S EE AR MIET BE
7E NaOH X AU T HBALSEA TR, BB LA BHEE, lER 66.8% , 76K 1.420 1
(20 C) (3CHrE" :1.420)

1.2.2 BAHSERAS-HAHSHETEARERSOHE BAREA(RFEL) KH{E PGE.BGE il
AR RIS hitde, IR T IMAHE K BF, - E ,0 J&7, F/KB AR EBE RN —EH B, 2MERE
BRI , SRR Y, AR R, K E P, AR, A MBHITIUE, U
TEMTEWET (80 C,1. 33 kPa) 403 8 h BIF§ 4],

1.2.3 HAHSHERAR-BAREBETARERYBRAGNE K15 s REBREMARMET,
TKIBIEAE] 60 °C , P T4 30 g HHBR FE FERBIR - B IA , B st 5o fa Sk SRR UL 2 ho FORE
SeEs = WL e M A BSAR R TKK AR EI T RS 60 mL KR, SRS I NaOH Bl ke, MG HT K
B3I Na,SO, Ak, i 38 K UL B AR B BE A EL KA ZY 120 mL, RGN KA BZRIMATK L EEZHE
J& T Na,SO, S ikAT i , 3 1R 18 B B K W, S RBERER ERATKZBITER =Y, 3t
BRI BN B LK 2B/ B IR BTV, DI W E (80 C,1.33 kPa) T4 6 h, H1E
105 CTFF4 12 h, BEGEHBIAMRKREE™Y.

2 ZREE

2.1 ARSERIE :
2.1.1 REBARKSRERIE PGE ¥R Y(PPGE) \PGE 5 BCGE K3t R Yy (PPBGE) \BGE 35
RY(PBGE) WARK S TR . REEME 1 Fidl,

B 14T ARAWNH NVR B, B || ) N ’
PPGE f9'H NMR (CDCL ),5:6.6 ~7.4(m,arom, [z 7 "% 3% 6‘5 T
5H),3.4 ~4.4(m,CH,0,CHO,5H) ; PBGE 'H NMR J b
(CDCL,) ,5:3.2 ~4.2(m,CH,0,CHO,7H) ,0.8 ~ | .JE | -
1.7(m,CH,,CH,,7H) ;PPBGE2 'H NMR(CDCL,), | ,, - =~ ‘e 2 ' .°
5:6.6 ~7.4(m, arom,SH x0.575),3.2 ~4.4 (m, _MML _ jjud_u
CH,0,CHO,5H x0.575 + 7TH x0.425),0.7 ~1.7 f 7 ¢ 5 4,3 2 b 0
(m,CH,,CH,,7H x0.425) , 3t BREBHHBER A h AN g I

WBPPBCE 4 FH ¥ + H A SHEMER 8 7 6 5 4 3 2 1 0

——CH2—\—C}f3_}; H E‘J“’%ﬁfﬂ%i#ﬁ%@]: B 1 PPGE(a) PBGE(b) ,PPEGE2(c)FI
n(PGE):n(BGE) =74;65_75"54;507-1.7 SPPBGE2(d) i9'H NMR [

B 1 R, PGE i@%&;\t%ﬁrﬁﬁ$i@ k. BGE Fig.1 'H NMR spectra of (a) PPGE, (b)PBGE,

i,%’%%gﬁﬁt—lﬁ&*}l—ﬂﬁﬁﬁg (¢)PPBGE2 and (d)SPPBGE2

%1 PGE#M BGE WRARMER
Table 1 Parameters of Copolymers of PGE and BGE

n(PGE):n(BGE Reaction Reaction n(PGE):n(BGE) M, .
Polyether in feed ) temp. /C time/h #(BF;)/% in polymer('H NMR) (VPO) bp Yield/%
PPGE 100:0 80 1 3 100:0 941 6.2 86.9
PPBGEI1 75:25 60 5 2 79.2:20.8 1487 10.1 76.2
PPBGE2 .50:50 60 5 2 57.5:42.5 1376 9.6 49.8
PPBGE3 30:70 60 5 2 34.0:66.0 835 6.0 57.5
PBGE 0:100 80 5 3 0:100 443 3.3 60.0
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2.1.2 #BESGERERIE FE60 CHf,PPGE PPBGE ¥4t TRV, 5 H, S0, BB — R, A
FFRAL R B EAT o SB35 H,S0, #9FI 8 , % PPGE .PPBGE 3#ATHEL, FT 18 R 4H /K H A BEBERR Y
(SPPGE) (47K H i SeRe- 457k H Wi IE T ML R B4 AR (SPPBGE ) (9" H NMR il IR RAEE5R 5351
WA 1 R 2 B

%2 PPGE #1 PPBGE B &R
Table 2 Sulfonation of PPGE and PPBGE

Sulfonated polyether %(BGE)/% (in polymer) S$/% ('H NMR) Number of —S0;  per unit
SPPGE 0 168. 8 1.688
SPPBGEL1 20.8 164.3 1.301
SPPBGE2 42.5 221.7 1.268
SPPBGE3 66.0 259.3 0.882

TEBBR B BAAY IR E3E,1 188.1 037 1619 om ' kb i BI—S0; B M MRHER M4, 454 H NMR
B3 (4nPE 1 o SPPBGE2) i3 | H RyMeF (e m B & 26 9284, BABA 3R L B 4 T —S0, 21,
2 2 PBELEE(S) ' H NMR Ei% 4 H g E e BitE 53

S=35 —5A86.5-7.8/(A83.0~4.4 "Aao.4~1.7)
BMRB P PHE E T &S0, 2SR RIEHME R+ BCE B BEEFNBLETHS .
B, 2 AW, B R R - REER H,S0, 59)R BARIE, BGE B0 5 8 i i 3R ok A A A R % ik PO
R, X R NS 5 RMEEF BB, B8 51 &—S0; M FHHIFE BCE BT & &
I o
2.2 BHEEBOKRRNREENE
2.2.1 BHBRBES SFHRREEN 1.5 /L BEREBUKEBASHEREK S (DST) WAGRE
B, ZE KRB PEEL 2 ho HIE ¢ 53 min M2 h B WREKS y REHEMHREE I =
Yo =) B I'5 L RIWAE, SR TFHR 3. RPAR, I LAER T/ EXREEERRR T B8
B & —S0; R FRIBHIB/NTTIE K, T, L8R, W HARE E RS, I/ D EBK, HB SR
Wh TR R, FHit, BEEHMRERT BCE & B A1 i, —S0; BH & B/, MRS RE
EHERE, XRENEMERNSTREAERBPHRE S, 477 8EE, AT BEIRER RN
ST e IR R S A BB B, SR E K A B AR ER KA A S0y &
B& B W R B B 0 SR M 08 , R TR R RE 38, I T R T R R 4 T A B HER
Y, {50 B 3 42 AT IR R R0 K, ShAS R T ) T R S8 o s T S0, A F F B M R H
RS FHEP E R, REK I THRES,

£3 AHBEBREEBOISREKAKE
Table 3 DST data of the sulfonated polyethers

Iy/(mN+m™!) I/(mN-m™) r,/r,

SPPGE 7.43 10.84 0.69
SPPBGE1 3.28 7.11 0.46
SPPBGE2 14.58 19.9 0.73
SPPBGE3 27.68 30.46 0.91

2.2.2 A@EAFERERRE HTHREBEA BEHORE KW EA, 5 —WE (o) THER
E K (y) BTERE S 2 h FIUE, v J6bl c W RMEL THE, X KEE,y ZBTHRAEZE
5B 3K — YR BE B R s SRR BE ome o 1 4 FPERTR IR B A3 TG 5K 1R BE (y-c) I ZRAR B AY ome | eme B
IBEHS Yoo RRAER TS 7, 51T 40 RP AT, A IR R EER) ¥ one ~ome RILHRKH
25, IR PR RE R G HIXT L e ~ome HIRKIE I, B3R 4 AT I, A7) L R BR SR AV VLAY . TE
48 ~32 mN/m [] , BB R BB (O R T TE PR AL TE R T, 18 A T 4 T AT 18R R R Tl T PR /Y
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BERMRREBMAE o T REEER .

R4 4 WEBRE cme 70y JR
Table 4 cmc and y value of the sulfonated polyethers

eme/(mg » L71) Yeme/ (MmN + m~1) Yein”/ (mN + m~1)
SPPGE 1 346 57.9 47.77
SPPBGE1 1 400 59.4 47.2

SPPBGE2 1175 51.93 38.16
SPPBGE3 780 40.15 32.05

BERRRBES T AMIB A , 8RR YR BEE  BRRR AL AT 1 R AT , T L OB B, L2
EASES" BT BAS FRE, R& N REEBRMES . YERERS SIS
—S0; HHFHPORVES, 43 F MBI, cme FEAR, T H R R ME 27 18 5955 5 HEFR VR RV, 7
THIIEMES , NITRE K AEEBEL, ome UG, REKAPER TH, XEEIBFBREEREE
BSRRIREE ST W, (B HEFIDE A B, A ORI K, KA FHIR R AR, AR ERIES T
HEPIE IR, FBCRE R VA T, XF R ARG ENRE KN THEEREREZRTh TR
M5 R RETK S T REER,

2.3 BRES
B2 AHTHEEWKENO0.59.1.19.2. 38 fi14. 76 g/L SPPGE ¥ 1 TEM B R, PR, L3k E

F/NF eme B, TEM BB R EHHIUKRBE(E 20) , T MW E AR E T cme BF, TEM 5 EHIAERHA
RS A/NRLT (B 2b.2¢.2d) , HH/NLFRIRE R 10 nm 47, B BB E RS T RETE BN
B ; FER/D BB FRORARTRILEYR, ENHFARE— B R, T2 HIRERES REL
BRAMEE R RER, i H, BRI MEERRENAR RN AL BRI ET (B 20) BFE
BRI, KN T /MR T4 ES , YR KUE (B 2¢.2d) , PER/NIRLF BB B AR, KOBL

2 RE¥REE SPPGE B TEM B i
Fig.2 Transmission electron micrographs of micelle of SPPGE at different concentration
c¢(SPPGE) /(g + L7'):a.0.59; 5.1.19; ¢.2.38; 4.4.76
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FEETHMKBRIZEE AT , BT /LT IR EE—E .

B O AT HE DS SR AT UL : | FRAMR B 0 T 2 2 XHTE , B0 THRERE R BBIRA , LR
HA RO XERE TS 5T REOR, TR E e BB R KB (P NERERRRE,
e BEHR LB FIR T AR AR, B3O R R B A IR AR T R S GBI AR AR B B
TR BERAR A AT A ELAE A, AR 3, AT PR TR R B R BOR SRR AR, T L, (M BE A B B8R
“RBE”_E B R AR AN B HT ), B/ DR A BB R R RS BB TR
A s, BARRZEEIAR PERES , B/ AL F AR M HOR , SRR T R FE B P BRE S R £ T —E K.

K3 4 THEENE 4. 76 ¢/L SPPBGE1 ,SPPBGE2 SPPBGE3 &k ) TEM B H, B w] B, Hp
BIFFER PR/ INBLT 7 [ £ U PR 3R ik P T B9 OB B TR 577 1 8.3 22571 : SPPGE. B AORL
FERRNBERIE SMERTE (B 2d) ,SPPBGEL AR T £ 225 0454 (B 3a) ,SPPBGE2 )RR T £
FLI HBRTE (P8 3b) ,SPPBGE3 MIFE MK i B M BOR G54 (B 3d) o T H., FEE BB R Bk F BCE &
BRI, R R,

200 nm

B3 4.76 g/L i SPPBGEL .SPPBGE2 #I SPPBGE3 %A% TEM BB i
Fig.3 Transmission electron micrographs of micelle of (a)SPPBGE1, (b)SPPBGE2 and (c,d) SPPBGE3 at 4.76 g/L

B, EREFBROERE BE R KB HEEANSER ., HBRMERT BCE & BT,
BN FRIEMERE, BB R &E”  BGE S BN, HEERARE, AMKREESRER
BEZAKRER; RN b T4 FRRENNREKNZEL, SBEER T RSB PERSRESHERE
{78
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Synthesis and Surface Activity of SPPBGE

LI Ben-Gang, CHEN Zheng-Guo* , GAO Qing, WANG Hai-Ping, LI Xiao-Qin
( Faculty of Chemistry and Material Science ,Hubei University ,The Hubei Province
Key Laboratory of Polymer Materials , Wuhan 430062)

Abstract Four sodium poly( phenyl glycidyl ether) -co-poly( butyl glycidyl ether) sulfonates(SPPBGE) were
synthesized via the sulfonation of the polyether with sulfuric acid. The molecular structure of SPPBGE can be
controlled by adjusting the constituent of polyether and sulfonation degree of its pendant phenyl. Dynamic
surface tensions of SPPBGE water solutions were measured via the plate method, the result shows that the
dynamic surface activity increases with increasing butyl glycidyl ether content in SPPBGE. Critic micell
concentrations and minimum surface tensions were determined via surface tension measurement, they are in the
ranges of 1 400 ~780 mg/L and 47. 77 ~32. 05 mN/m respectively, and they decrease with increasing butyl
glycidyl ether content in SPPBGE. Micell morphologies of SPPBGE in water were observed with TEM, they
change with the concentration and molecular structure.

Keywords sodium poly ( phenyl glycidyl ether)-co-poly ( butyl glycidyl ether) sulfonate, synthesis, surface

activity , micell



