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RIEBERWMEKBETDS Fe(lll) BFEky
Bofr-3EBR R ™

EER E4M F xS

CGERABMAZLER AN MBBRE: 350007) CGERFBERFEHES FHFHT, @M MBB MM 350007)

AREHSHE 1 X 107'm® pH> 13 # 5% PVA &M RKERY, #1¥0F
M 1 X 107*kgFeCl;6H,0, Fi& ¥ B 4 A2 & BB R 4, & XPS, ESR Ao
IRFHMREM LA AN RiL4E, HE PVA K5 R A LESHT
KEBB TR ERIEYE L™ iidk, Fe(IID) &AM 4 R4 Fe(OH), #§ Fe'*, ¢
A ZHE, XA ARBGHERS, (A3 PVA 5 FRlik L™ L&A/
B O—Fe LUK MBEALEL EF EFESXBAE, £ & %4 Fe(1ll)-
PVA RERS RN B2 e BRI, '

XRE RIFEW.VESENMEK . EMNRED

(T ROCHBOWBRUCEE R, SA BT IFSHR. | PVA MisRED, €
3% b X B RE LB E ML E A R, — S TR EROLEY, DURFFRFTRN &
®. ZERNEEH, R PVA 5 2-ERBMEEABTGHNEEY, REGEAREERY
BRAFRRNEZ—; E—ER oHERET, PVA 5 o BTFRRELEAY,
BT cu SRS ERED; 7 12 < pH < 13 BKE BT, PVA 25 Cr* 8§
FRARARKR, EFERKDR Co* TEEGM PVA FFBKYE SR KIS
BT —NEHTRIEERS—HIEY; ACRE PVA 7 pH > 13 R KB KD
65 Fe(Ill) BFHRLERASRBRN, NT3HE PVA B, XIERS T, BiibA
EHETERE—EQER. B, L XPS, ESR, IR, BE{LER.BKE, BikER
FB AP S FROMEIHESHRORARNBERIOAS RERRLEE, BAR
H— SRR R L S, AT B BT ok LBIK T E AR S

x B 8 2

L XSt |

I058: Np-1 B X-$1R3% T ol (7hFE); ER-420 T EIE 3% 4% B (7 );
PE-577 AN (EE); BACENEN(REAN S, PENERERENREN
WL E %) BRI H R RN BB AW REWTIT E%), R E% £100uv, F
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EEFE 10°C/min, BHY ALO; 760 MM (FEM); JQH-T1800 MEMMIEE(E
).

RAil: ROHERE (PVA) REABAL I, HS-124, PR AE 2400—2500, KHE
B 98—99% ; FeCl;6H,0(AR); NaOH(AR),

2. e e bl g F0 K

(1) ZEARMBIHN L X 107’ 8 <pH < 13 5%PVA WM /KE®K D, KEHHEM
1 X 107"kg FeCl,6H,0, IR irAEHBERRETRIFERL, £ZRTHE R,
REBATREDEEEOCAWEKBETHGRME (a). S5I3#T XPS, ESR, IR %
air.

()1 X10"m* pH>13 1§ 5% PVA MK AR EMBETMA 1 X 107%kg
FeCl,6H,0, HIKP AT AiRERERY . B TR YR E ARMEKLE 100C K
FE T &, BURME () WERRERTEEENRME®GL). BRTHTRRE () RN
SN B HBATROIT R, BKE, BKENZEKARFHS T RO EMT
.

gZ R 51

1. I RENBRRBNE S

(1) X§RtEFaEIHT: AR R (b) K XPS zﬂﬁi%%ﬁn@ 1(a\b) FiR.
MEIRBE(a)Ry Fe**2P BT HEi%, BRI T Fe'*2Py, HIBRFEAMEN 7139V, BN
ENREHEME. REE (b)) K Fer2Py, BT HRIBENE, BTFEAHRY% 7139 R
711.6 B R, BIGRIE]RS 2.3eV, LLBDI LiRBERY Fe’*2Py, B F AR, RIMABEODIFHE
— Fe*2Py, W FE A 713.9eV 5 G)NHER, KA ChEENE /LY, BB —
F*t2Py, BFAARE711.6eV HLZEAB. AN XLREG)E O, BFE AL 4 5317
eV, REE (b) Y Oy, B FE 8840524 531.7 R1532.6 eV, RIS EA—O, BT 48k
BAREGRTFE 0.9¢V, X-SEbH F s ZBE RS FPRRFAOBTIHEY.
B, RFE(b)H Fe**2P BT AR 2.3¢V X O, B F 4 A #ETHH 0.9¢V, REA PVA
DFEERE FENANET, BoOEBISEA%KNSETFL. EEAYNEREE
LB FREMNARIEFRNEEBIAZARESSENEN . LA RHENEFHRE T
A EMTE, BAERFHEFEASEABURZIREFNETHAEKRRY. &
B ATAL RFE(D)H A O— Fe B BAELE. TN, M pH> 13 5% PVA Wi KE
WEM FeClLi6H,O B, H Fe(lIl) #HKBERPESRIEN F*, g5 PVA 4
TRELNEREREMRN.

(2) BEFEEXRENE: REGQRMOG)IBIERREIK) XZERE (293K) B ESR
BEgER, LE 2(a, b)), AEFEH, REGQ)RHIAEFRRES. HbEN, X 1 X
107m* 8 <pH < 13 fJ 5% PVA B/ EM 1 X 107 kgFeCl;6H,0 K, B F
Fe(Ill) #AKBERNESBUES A/ PVA BAG, P Ft 5 Fe** ZAIEE
BRI, S s F P A O R M ELVE IR, e A 1RO RE S 5 R AR BRI, e
FHERBERBRAT, SREHIARFRRES. AWK E O) ERERZEMHA
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Fig. 1 XPS of Fe(IIl) ' Fig. 2 Spectra of electron spin r'esonan‘cc

% The spectrum of ESR for sample (a) is
~ identical with background, this shape is
due to oxidatjon of cavity wall

BT EREERIES, Pt SR e EANET 206 1200, 2EELSRAOEKLE
HEY, HBREG)S5(b)E ESR MELER, BR, Fe(ll) HED LA &SRS
ABERE BN P, ERBEG)SO)TFRLARNIRERAR. REFTRHE, NHY
RAFRHPRRE Fo* 1 ESR W —2 EET 21, MuKY For REZTRRANZ
A OH™ (R H,0) LHRAR—/\EERED, % € HEREE (b) MY WARN 2 HET
2.06 BABEE. HEEE, RREO)TERKNEE FS 5 PVA HHRELNAD
R — N FROIRBE, B4 O — Fe RAIBHR. .

L (3) MAMEMAT: 7 PVA H5REGURRBG)IMLIEESTT, KERE
RFREXELBRDFHE (cm™) WA 3 Fix. LRENEXRBXORKE, K3
BARE (D)t BL AN RO SRED IR 53 B2 690 5 580em™, BAR, EATRERMHK
MY Pt 5 PVA B4BEEWRARR For—0 RMKERFF; MEC—O
RIE R ARG EE. X5 R XPS, ESR HIHTREHTELR —H.

\_‘/v(-al’,’\/—f

XA @

) PVA \\\«(&/J
. PVA\E_/

(b)
o (b)

— L

TT1700 1600 1200 _ 1000 700 600
r{em ~h

Fig. 3 Infrared spectrum (wave-bands concerned),

(4) ABEBRE: ¥ PVA SREE(D)SBIBAKE, S 100°C KB M# 2b 5
ST R B P BT 5 % AT 4h BRI, R TR PVA MRk, RIE
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REGMb)FH PVA FARBER. NRBEG)RBTH, LﬁEf’éﬁEEﬁ@dﬂ ‘Iuv\%,
ERBERS Fe(l) HKBERNEEMEERX.

REU ERORGRTIMEET, 1 X 10™m® pH> 13 | 5% PVA B KBE®ERM 1 X
107" kgFeCl;6H,0, Fe(lll) #HKBERESBERLE, HPHE FST 5 PVA
SRk PR R AR KN MR, ERSH Fe(ll)-PVA BARAY, BILIRERIK
RMESY. TRRAREG)BSMBER 256°C th PVA #y213.4°C HBHT 5.

2. 3% Fe(IlI)-PVA RER ST RTE

(1) PVA #o%EA pH > 13 B KERPRERRFRMMRE L B2 T
Borfk: M pH=16 R 128 5% PVA KEREUREPHEKRRE, DERBLER
M PVA KIBEPFETERBMAAR, KIRTEN KCI-PVA KIEK FREAEBKIR
WRTERE, MG ARR KCI-PVA /KB REAEKIAR 26min J§ T4 2.5 cm,
BT, PVA EKBERPEEN T4,

CH, CH, CH, CH,
e e e el 4w
i om . ou o
%3 HL <=L + H*, AX&RYE, K, -%%‘]—l, lgK, = —10.679, % PVA
7J<z"*z&?mn§i4t-'ﬁk7k(‘*ﬁﬁ WgmAT D, Bl HL + OH <=L~ + H,0, %Kk
BT MK, R L™ KRR K, B, baad K, — ?1; - I’{'i. — 2138,
M PVA KWW pH = 6 Y, %]T'“” X107 = L — @

TR KIRE, T UZE] KCI-PVA KEKFEEBRAGENEMN; AT, % PVA

. (L] 19 (L7}

A pH= 12 \,-——=2138X0.01X0.9~——; H=13 y ——— ==

KEBEW p D) HL] " Yp it [HL]
165

2138 X 0.1 X 0.77 ~ R ZHEERE T ARAERE. XENITENREMY - REEE

WHEM, Lt PVA FIERE R . ZHNE IR, REXEITERA,Y PVA K
ERED pH = 12 I, ZB RN EXARSABBHI AR KCI-PVA /KA KRE T
B, MAIEEaRBRYRIE pH > 13 B9 5% PVA B /KEERPREM Fe(ll) &
R TR,

(2) Fe(1ll) #R7F pH > 13 By 5% PVA WM KB B H /KB ERWIE SR E e
Wk Fe'* RUIREESS 3.7 X 107°mol /]l R, ##E Fe(OH);() =<==Fe¢** + 30H"
M Kptreomy = [FETIIOHTY = 11 X 107 QI EABR, P ERABARPITHREZ 4
Fe(OH), JNEMZE LT pHESFX 2.8 R 4.2, MiRfEGIR 1 X 107'm’® 8 <pH
<13 By 5% PVA BRME/KEBHEM 1 X 10™kg FeCl6H,0 FIRANEE M 4 1% &
BRI AR pHEBSE 3 UL, HETA, X 107'm® pH> 13 §5% PVA B
HAKBHAEM 1 X 107'kg FeCl6H,O B, B RPEEIERE SRR A LB %
&, Bp
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Fe*t 4+ H,0=Fe(OH)"* + H*
Fe(OH)** + H,O0===Fe(OH)} + H*
2Fe** + 2H,0 ===Fe,(OH)}* + 2H*
BENTHARGHERIEE M Fe(OH),, BTN, IERNEELSELFERSH
.
(3) Efr5XE: BT ER PVA 4 RERRKRFEEAINE T3, XA ai, @
L" REES FTRAKNEE. T pH> 13 ) 5% PVA BEKBEFEMNN Ft,8
B T BE X% 3d%44p°, BIFEBERHE doyodyesdedaoy R dy B8, T 5H 5
AN TR A, XA R T AN EEIE, T 45 4p T 44 R BN M50, Ft B
FEBH 0.06nm, REKBHERY. BR, F* BEFR-NRENEAWHRE.
MIREED)RREAC R R BT HOHEBEIE (poee) = 3.82BM, W) =295~ 3, ML
H5E,Y Fet HMFMA pH> 13 1 5% PVA WM /KK, BTH&THN PVA &
SFEAA L™ EORABIE £ £y AL Fe' BTFEE, W 40, HUHM,
HFRBEA.EEE®E, REHNRKA d.ydindy d.y, EXHERT, SIETRAENEE
MH EIHER 4 H, ETFIREMNERNESERERKEE. TR PVA 4 Fifs
REBREFREOME T, MY TTLUEA 34,4550 4p Sl 1L, BIRAE— dsp* RALLE
FERRERSBEFRERVEMRB,MNRLE L™ 5 F* B FRINRZBRKE, £RMN
TR Z RIZE Fe(1l1)-PVA BEARAY.
3. TR I RX IR A 8 e K 3R | B BK B 5 B R B F 5 F
() oFEaRBERYESE: SE5KBEEN PVA REXZILEK 1, 55% PVA Bk

Tab. 1 Relation for yield of reddish brown resinoid substance with conc. of PVA

Samp. PVA aq. soln 12:,01{ FeCL6H,0 | Scparated | pe; pyp
(kg/m®) (m*) g) (kg) (kg) (wt. %2
50 1%X10-* 2.5%10"* 1X10-* 2.2x10™* 4.4
b, 40 1X10-* 2.5%104 110~ 1.6x10"* 4
b, 30 1%10-4 2.5%10-4 1%X10™* 8§10~ 2.7
b, 20 1X10™* 2.5%10-4 1% 1074 2x10°? 1
b, 0 1%10— 2.5x10-* Cixie-t Precipitate /
Tab. 2 Relation for yield of reddish brown resinoid substance with
pH of PVA basic aq. soln
5% FYA sq.sln rogano | Szt | rer eva
(m?) pH g) (kg) (we %)
< 1%x10-¢ 3 1% 10-* 0
C, 1%10~* 6 1% 104 0
3 1% 10-4 8 1% 10-4 0
3 1%1074 12 1% 1074 0
b 1X10* >13 1X10* 2.2%x10* 4.4

* The derivation of pH<0.3
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AEHE pHEX ALK 2. MR IRE 2 T4, CHRARBRYNESRE PVA KRE
A5 KN, B 5K pH BARRMMEHE, REH pH > 13 HAATRER
BeRWATH . R pH > 13 KK PVA RURAEE2H 500 5K 800,/RI@EN F 4
RHILIRERERY, RRALREREBRYUILE NS PVA RWRAEAX, M PVA
R SEREAN.

(2) CiRARBRRMOTAR, BREMLHEANRESTFR: $F 3 EENIK
ERBERMBARBKEBKFEES, NUESAERKTEHSHER W, BEKITHTF
B W, SHE, RS TAARITE:

TRERBE R AOERAK H= — W= W) o = 1300kg/m?
[(W,— W) + ’—VJ—]

% PVA WBE.
FHERBAS 5% — T x 1007,
d
RAMTEHBEREAE M — (EW‘/%/“‘— (mol K /mol PVA & #5), R
d .
118 % H,0 T &, 44.1 8 PVA BB THTFE.
iz BRI RE @ - (L= Wy W) /W

dy,o dpva dPVA.
AiRARBRYZHEARESS) TR M, SEEREHXRRXN:

Tab. 3 Measuring result of water absorption, swellability, avg. mol. wt.

between bind point for resinoid substance

Water abs. (M) Water abs. |Volume fraction| Avg. mol. we. | o j, o0
Resinoid mol H,0 of wt(S) of H,0 B.ET bind © y
(mol chain elem) (%) cont. (H) point (Mc)
b 4.40 182 0.70 1060 3.37
b, 7.04 288 0.79 2875 4.74
b, 7.46 325 0.81 3724 5.19
b, 13.48 550 0.98 13007 8.14

9P =0l2 _(L_z)y L, 1"

M. 5/1000V, 2
J REAMERELEB, Feva = 7.88 X 107'm*/kg; V, (BAHIFIBE/REH)=1.8X107
m’/mol; X 24 Flory-Huggins REW-BIUWERSE, Xeva-no = 0.494", MFE IR
EEH, AFEMEBERAOBRKE, ERFAR, SKERSBBEKE., XBARIYEHS
FREBERM Fe**t BAY PVA JREMERTIHM.

£ % X W
(1] B FREERLEER, 1991, 2,208
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THE COORDINATION CROSS-LINKAGE REACTION BETWEEN
PVA IN STRONG BASIC AQUEOUS SOLUTION
WITH Fe(Ill) ION

CHENG Chuanxuan
(Department of Chemistry, Fujian Norma! University, Fuzhou, Post code: 350007)
ZHUANG Jinshu, SU Yingcao

(Institude oj Polymer Science, Fujian Normal University, Fuzhou, Post code: 350007)

ABSTRACT

The reddish brown resinoid substance was separated out, when 1X10-*kg of FeCl,6H.0O
was added slowly to 1X10~*m® of 5% PVA basic (pH>13) aqueous solution with stirring. Its
composition and forming process was studied by XPS, IR and ESR, etc. It follows that the de-
protonic reaction of hydroxide group for PVA had taken place in above solution, and the
coordination group for deprotonic oxygen of PVA had produced more. These ligands interact
with some Fe'* of ferric hydroxide while the ferric hydroxide in new emergence is forming,
causing the formation of Fe (III)-PVA coordination polymer-the composition of the reddish
brown resinoid substance.

Key words Polyvinyl alcohol, Ferric hydroxide, Coordination Polymer





