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EXTRACTION FROPERTIBS OF POLYTHIOETHERS AMD POLYETHERS FOR FOBLE METALS
Xu Yu-wu. Zu Feng

(Nepartment oif Chemistry, Wuban University)

Solvent extraction has been widely used in the separaticn anl concentration of
noble metals{1), the ecommonly used axtrectants are small molecular orgsnic compounds
containing sulfur, oxygen and nitrogen, In recent years, some linear oligomers were
found to he used as extrastants for transition as well as noble metal iona(2,3),

The present paper deels with the aynthesis of the oligomer extractants having
polythicethere and polyethers as their main ohains and their extraction propertiss
for noble metal ions, and makes a comparative study on the polythioethers and
polyethers in the selective extraction of bipary and trinary metal-ion systems.

The structures of the oligomer-extractanta (M=700-2000) are listed below:

—{CHp-GH-5--},  R=H, OC2H5, OC4Hy, N(CgHg5)2, N(C4Bg)2
CHzR

PS P801 PS02  PSKi PSN2
~~{CHp=CH~0—y,  Re0C3Hs, OC g, W(CzHg)p
CHgR POY BO2 POR1

The experimantal results manifeat the following points:

1. The higher S-content an oligomer has, the highor extrmotion oapacity (C) it
has for Ag(1), PA(II), Au{III). The (C) of P3 for thess thres metal iops, the higheat
among the elght oligomery, are 0,78¢ Ag/gP3, 0,F4gPd/gPS, and 1.32gAu/gP3 respactively.
And its extraction percentmge{R) for Au(III) is close to 100%. But the third phase
(precipitates) will be formed wher PS 1s used to extract Ag(1) and PA(II}. The
extractants PBO1 and PS02, whos2a complexer with noble metal ions can dissolve well
in organic phase (1,2-dichlorcethsne) owing to their OR groups which are suggested
responsible for the increasing of tha solubility of the complexe® in organic phase,
have high(R) for PA(IX), Au(III) [ >99%), and are considered as tha effective
extractants for Ag(I), Pa(I1), Au(IIl), although their (C) are lower than that of
P3, (0,57-0,33 gPd/z P301-2, 0.95-0.57gAu/gP301=2}

2. PSN1 and PSNZ are good extractants for Pt(IV), (R)~99%, and (C)=0.47-0.11g
Pt/g PSN1=-2, while other oligomera can hardly extract Pt (IV). Comparing with the
other cligomers, PO?! and PO2 have the lowest{(C) for all four ions, But they have
bigh (R} for Au(III) (> 98%) and low (R) for other ions (~4%). It means that PO1-2
have high seleotivity for Au (III),

3. Au(III) can be dominantly extracted from Au(III)-Pt(IV) mixture by both PS
and P02, but the latter is more effective and can lsave PA(II) intact when used in
the extraction of Au{III)-P&(II) mixture, PA(II) can be completely extracted and
separated from PA(II)-Pt(IV) mixture by FI02. The separation of Au(III)-PA(II)-Pt
{IV) can be aghieved by the firat use of P02 to extract Au(IIl) from the mixture
and then the use of PS02 to extract PA(II) from the reat PA(II}-Pt(IV) mixture.

Roferences: (1) Beamish F.E,Recently Advances in the Apalytical Chemistry of
the Nobke Metals, Pergamon Frese, Oxford, 1972 ; (2) Kazuhiro Marugama,d.C.S.
Dalton 14B6~91 (1981) . (3) Xu Yuwu, Xu Feng, Poster Communiocation presented at
XXV International Conferenoce on Coordimation Chemistry, Nanjing, July, 1987.(in
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Tabl? 1 Preparation of PAS Resin

- .
fonin 4 Resin| cs, PAS Resin

n (gJ (ml) Yield{ Elemental mxBiB |

(%) N(%) 5(%)

P&S1 1 4 .00 9.6 |64.3 3.06 30.61
PAS, | 2| 3.00 8.4 $9.2 |10.70 30.34
PAS; | 3] 5.00 [16.4 53.9 |11.00 27.62
Pas, (4] 5.00 [20.5 [46.3 [12.50 28,41

RAGPRAEMTT PP BB 0B o SRRY, PHe=4—5 W o A2 AR(T) T PO Q)
RIRF R » A K 09 0%F 97« 0% « {Bxf PA(XL) KKjHD + 5P T HAER Au(E) PO(F )
APEREFERIGER ( Tadle 2) o 3548 Lty PA RS HBIH AR » FRI0, PAS
FIR SRR T WM B AADSRSF . AR(E) D> A8(2)> PR(F)>H(I > ¢ u(l)X>Po{l)>aa (1)
PASHRN AT AU () Bpt M BB 1 72~ 08 AU/BHAG 1 2 AG(T) R M E f Y79+ Tumolag g
WA > hat TR B PARE (00 xp Au(E) A2 (1) MURMER! -1 AW 8 fio—0 nmolAg/g
#hF s B Cu(l) s Hg (T) BE M EH X, 00 66—~1+ 1mmolCy g fhiifir 1+ 2—3« 1 mmolHg-
&M NG » AR B by PASSAR A Cu(L ) fo He (I) 8K M & F 2 - 7—3+ onmo LOW g fif sunclilg g
RN+ PAS A RS RAF R WRMEBR o Stk PAS Al Phig gy Au(E ) Cr(U) >
Co(I)>¥i(L)»Cu(l)+Zn (L) vMn (L) mig@isa » 238 24 /N0 » 2¢ Au(E) 71 00 Hfer
X Ou(I)H > WAMIN » A UK F/LLFRH 1 42 PH=T B Ag(1)+ Cu(l)+Ca(d) 5 Pb(L) fy
REHHE » ZB 2 NBJG » S A () AR AL THT »
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Table 2 The Adsorption Capacities of PAS for Metal Ions (mmol M/g-Resin)

pesin | AWIID| Pt(1v) Ag(1)| cu(11) | Hg(1r) [ Po(11) | za(1n)

( |_(plimdg) (pinT) |(pHiu5.6) |(phim5.6) | (phn5.6) Kpii=5.6) |
PAS, | 1680.8 | 172.8° | 7.16 | 0.765 2.922 0.281 | 0.187
PAS, |1833.3 | 279.8 |7.29 | 1.129 3.088 0.374 | 0.235
PAS, |2011.9'| 145.7 | 8.15 | 0.826 1.237 0.729 | 0.384
PAS, 2649.7 | 518.2" | 9.71 | 0.664 1.418 0.940 | 0.538

-

L]

[T ]

mg M/g-resin

£ ¥ X w

(1) KMAME « ThplEnd» 69(4), 766(1966).
(2) Kobayashi,M.,et al., J. Polym. Sci., Polym. Lett. Ed., 15, 137{1977).
(3) REX - FHE THN - LW > FWE T ERN > 3(4), 193(1981).

Ca) BRXM - BRAW - 4-F M » 1982(6), 443,
(5) Layden,D.E. et al., Anal. Chem., ﬂ(9). 1612(1975).

(6] Pl ik - B "B FERBIMESL” FAK(WE. £7T) ¢ 1985, 220.

SYNTHESIS AND ADSORPTION PROPERTIES OF A NEW TYFE OF
ZHELATING RESIN BEARING DITHIOCARBAMATE GROUPS

Dong Shihua and Tang Wan-xiong
(Chemistry Department, Wuhan Univeraity)

Abatract

A series of new type of chelating resine bearing dithiocarbamate groups are
eynthesized by the reactions shown in Scheme 1. The resins PA are prepared accor-
ding to the method described proviously with certain muvdification to improve yield.
All theee resine are indepmtified by elemental analysis and IR spectra. The IR spec-
tra of PAS resins showed new adsorption peaks at 1129 cm"(c-s group) and at 1454,
974 ca™ ' (N-C=5 group).

ihs effects of pPH on the adeorption efficiency of PAS resin for 1\13*. Pt‘*,nnd
szf' have b2en investigated. The experiment results showed that the adsorption ef-
ficiepcy of PAS for Au>* and Pt** gives a higher value at pH=4~5 range. At this
optimum pH the adsorption efficiency of P.I.S‘ for l.u'}"' and Pt'“ ie 99.6£% and 97.0% ,
respectively, The adsorption capacities and selectivities of PAS resine for the me-
tal tons such as Aut*, Pt4*, ag*, cu?*, Zn?*, Hg®* and Pb2* are almo determined and
compared with the corresponding PA resin containing mercapto groups only (see Table
2). It is faund that the adsorption capacitieas of PAS for Au}’ and s\g* are Sreater
than that of PA resin. It is obvious that the dithiocarbamate groups introduced in
to the PA reein play an important role in the adsorption of noble metal ions. PAS
resin exhibite excellent selectivities, ;lu'-j'+ can be sbsaorbed by I’AS4 with high se-
lection in the presence of Aul*, cu?*, cr3* , Ni%*, 202*, Co?* and Mn2*. In addi-

tion, Ag'is absorbed only by PAS4 resin in the mixture of Ag“. Cuz'. Cdz' and !'bz*.
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STUDIRS ON THE SYNPRGISTIC ADSCRPTION SYST®M OF
HACRO~POROUS CHELATE RRSIN PSB-MBTAL ION-3CH™

Wu Yaoxun Cher Xingai
{ bspartment of Chemistry and Chemical Engineering,
Hunan University, Cheangsha)

In this papar, the synthesis and chelating properties of macro-porous chelate
resin poly-N-salicylidenevinylbemzylamine (PSB) were studied. It was shown that the
adsorption capaoity can be increased by thiooyapete (3CN), but can't be increased
by.orgainioc solverts such as acetome. It is explained by synergistic adsorption ef-
foot and described by synergistioc adetrpiion cceffilcient. The adsorption mechanisa
can be described os following:

. sca—
pe’t 4 soR == (¥o(5cH))* 5L (meisCH), Y == (Pe(5CH),)

~ c
Scr(re(scx).‘r‘—-s—cf- (re(scm,)"s = (Fe(SCH),)""

oot 4+ 80N === ( co(sc8))F S°F " (corsem),) -
scH~ '

PEB+ Fe(SCH) = PEB(Fe(SCH)s) n=0~6, X=<4

gC
PSP 4 Gr/SCR)m Sode PSB{CO(RONI,Y m=0,1,4, ¥ <4

—_—
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Table 1. The adsorption parameters of 2-HPR for Pt(IV),
PA(II), Au(III)

1N HC1 4K HC1

Pt(Iv) PA(II) Au(III)
Adsorption capacity (mg ion/g} 1%d'mm_ .ggw___ 196
Distribution coefficient Kd(ml/g) 5484 116 681
T1/2 (k) 0.3 0.6 0.8

% % X W

(1) B, &%#4, B40F%H, 1087(2)111,

(2) BN, &4k, B8, SSRA¥ER, 1086, 7 (8)7382,

(8) BEXM, FPi, wEAES L Hms TEERRIHEL) B—6, 113
(1086412A1)

SYNTHESES OF FUNCTIONAL RESINS BEARING HETEROCYCLIC RING
AND THEIR ADSORPTION PROPERTIES FOR NOBLE METAL IONS*

Chen Yiyong, Lu Buxiang, Chen Xiwen
(Department of Chemistry, Hengzhou University)

The synthetic methods of four kinds of functional resins bearing heterocyclic

ring were examined, The percentage of functional group conversion of resins, the
content of functional group of resine, and the adserption capacity of reains were
determined. )

In the processes of syntheaes of 2-HPR and 2-TBTR, 2-hydroxy pyridine, 2-thiol-
benzothiazole must be converted into sodium salt, otherwiae the percentage of con-
veraion of functional group of thz resims will be very low.

The percentages of converaion of functional group of 3-APR, 2-HPR, 2-ATR,
2-TBIR are 64.8%, B4.5%, 0.06%, 69.3% respectively. Because of the basicity of
2-aminothicazole {2-AT) is very low, so, the reaction between 2-AT and chloro-
methylated polystyrene beads is very difficultly.

The contents of functiomal group of 3-APR, 2-HPR, 2-TBTR are 3.22, 2.09,

3.01 mmol functional group/g resin, individually. The adsorption capacity of 3-APR
for Au(III) is 511.9 mg Au(III)/g reein. The adsorption capacity of 2-HPFR for
Au(III), Pt(IV), PA{II) are in Table 1.

The adsorption rates of 2-HPR for Au{III), Pt(IV), PA(II) are in Figure 1.

Tn the range of 1~-4K HC1l, the adsorption percentages of 2-HPR for aa(III), Ni
Co 2*, Pt(IV) are in the range of 92%5% as shown in Figure 2.

In the range of 1~6N HCl, the adsorption percentages of 2-TBTR for Au(III)
are lower than 20X. The order of the adsorptiom capacity of the resin for Au(IIT)
is shown in the following:

3-APR 3>2-HPR» 2-TBTR

In the 1~6N HCl rapge, the adsorption percentages of both 2-HPR and 2-TBTR
resins for Cu2 are ooly 4.5%. So, Au(III)- Cu2 muybe separated by using 2-HP

At 4N HC1 or O.1K HC1 solution, in the temperature range of 20~50° C, the
adsorption capacities of 4-HFR are increasing with temperature., For an example,
at 4N HCl, at 50°C, the adsorption capacity of 2-HPR for Au(III} increases to
300 wmg Au(IIr)/g.

* The Project Supported by National Natural Science Foundation of China

yrney
ANTS



C-5 BB} FHRAR

FRERXLRIR AR

HEg FBR BRHE
(o EIF R RAR A YL 5 50T )

FEEE LERE ZRATERME, REFR, £9EPERN, TEHALFEME, XHH,
VRSN E Mg Bl RS B8, ASRALERAESE THHAMYY, Lol g
FERX G, AXHBERAEMHNFET, HARHAREHECHC TR ZAAN " A%
RAZRAREMNBHENHREITHER, EARMREZ KT ARNEEE, HSALH
F o g BT (sDe) AR A, BANEXD, BRABUFFALAEN(HL, 21,
EVEREOAEROHRIIE (2VA) ERGHH, 86~ 6/ 0, RARAETLD OB E, Ff
MRARBH evA ARBATHA (H2) | ERAKRANAMPHEE SABEHAIEN, THE
PHRAATA, HIRBTARNMNIPLEARARARZHYH, R2EXNREIFTRERENE

.
AREh PP ERFENEXL K,

0301

o O

@

@

I

2020

[

e
015 1 L
005 010
-S0S. %

Fig. 1 Effects of emulsifier on the
particle size

: —
il O\{)—\
01 t L 1 |
0.5 10 15 0
PYA, %e
Fig. 2

Efferts of dispersing agent on the
particlte size

3000}

Diameter, A
i~
o
(=]
L]
1

1 L
25 50
Ethanol , V%
Fig. 3 Effects of ethanol amcunt on
the particle aize

2200
¢

"sple !, The sffects of emulsifier amcunts

on the polymerization behaviors

Dispersion parameter conversicn, ¥

7.7t 0.767 47,7
2.9% 7.078 a0
7.0% 0.062 EL)
.17 o012 5.3




Table 11, The effects of various organic solvents on

the polymeric behaviors

Solvent Surface tenaion Diameter Dispersion parameter Conversion

dynes/cm i «®
Isopropyl alcohol 21.7 2600 0,142 95
Ethy! alcohol .o22.% . 2300 0.062 a3
Methyl alcohol 22.6 2300 0.024 65
Acetone 23.7 1900 0.045 T0
& X R

omesd  HAREE(H) S5, 34—40(1985),
274, MEir%, Macromolecules, 19, 984(1988),
(3yPreprinte 4th PolYmer MicroSpheres Sanqsium,
1986 £ 11 4 (B &, Bt ),
(3% B Dow A E = BN AE,
(5:Fvnekoshi HEKRKAY, FRHET,
Fo 5 p, 669(86—886 ),
(6)K, Sakota ¥ J, APP, Pol¥mer Beci » 21, 1035(1977),
W, RBF, ARABREEE,  (BiTX), HEUKR(1078),

STUDIES ON FUNCTIONAL POLYMERIC MICROSPHERES.
SYNTHESIS OF STANDARD POLYSTYRENE MICROSPHERES

Sun Zonghua Yan Changhong Zhon Chengde

{Chengdu Institute of Organic Chemistry, Academia Sinica)

Standard polystyrene microspheres are widely used in the fields of blology, me-
dicine and colloidal science, for example, calibration standar, microscopy, parti-
cle size determination counter, blood cell counter, light scattering, turbidity,
filtration studies and so on. A Soap-free emulsion polymerization of monodispersi-
ve polystyrene microspheres in the presence of dispersing agent is reported in this
paper. The effects of the amounts of dispersing agent, emulsifier (concentration <.
CMC) and organic solvents in water phase on the polymerization behaviors and parti-

cle diameter are examined.
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THE CATALYSIS OF PKT TYPE PHOTOSENSITIVE FUNCTIONAL MICELLBE

Wang Erjian Fang Peijil
(Inastitute of photographic chemistry, Academia Sinica}
Feng Xinde
(Department of chemistry, Beijing Univeraity)

A significant development in the field of micellar catalysis is the design
of novel structural micelles with epecific functional role12 A peries of benzophe-
none {BP) cationic derivatives having tetraalkylammonium in the para-position and
with various length alkyl chain (PKT) {BP-CH,)?IR ,R'X) were prepared and used as
photosensitizers and surfactants in this paper.

The comparison studies of photopolymerization of MMA using various benzoph-
enone (BP)/triethylamine (TEA) systems as photoinitiators were carried out in the
aqueous solution under N,. The resulte obtained (Pig.1) indicate that catalytic
effects of PKT type functional micelles are far higher than that of cowmon micelles
with enhancement of polymerization rate over 10 times compared with simple BFP in
water aolution.z)

The structural mf::ence are discussed as following.

a. Molecule aggregation effect., The relationship between polymerization rate
and concentration of PKT-}{H-CH.j R'=n-0121i25) indicates that s sharp rate-enh-
ancement was observed at the CMC of PKT-3, after that the polymerization rate
increamses gradually. It demonstrates that the micellee formed play an important
role in promoting the polywerization.

b. Effect of active head group . The photoinitiation ability of cationic BP
group (BP—CH2—§§) in PET is much higher than that of simple neutral BP in both
homologeneous ({CMC) and micellar (>CHMC) systems as shown in Fig.1 .

However the mte-prunot_ing efficiency by micellar catalyasie is obviocusly
greater than that of active head group in PKT, which has been proved by comparison
study of PKT-!(R-R'-Gzﬂs) (non micellar aystem) with PKT-3(micellar system) under
the same condition. ’

~ e+ The chain li!ngth effect, These PET compounds may be divided into two
classes. One (C>8) exhibits high polymerization rate and other lower R_. These
differences in reactivity are markedly related to their ability to form micelle.
Iin general, it requires C>8 (Pig.2).

d. Effect of counter ions. The influences of negative ions of PKT on the
photopolymerization have been examined. The RP is in order CI>Ag>Br, OUbviously,
the quenching of BE(T,) by Br leads to decrease in primary photoreduction of EP.

Based on the mention above, the much higher rate- ehancement of PET functio-
nal micelles may be attributed to following factors compared with common micelles:
(1) very high local concentration of photosensitizer, (2) more effective electro-
static effecta, {3) orientation of reactant molecules in the micellar interface,
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Table,i The elemental composition of the neutral PoT and tml

elemental analysis (%) compositim’ ‘
polymer
c H N c1 1 I
. Crs.46%0.94%%0,03 J
P“”m;“iu““ 8.9 6,01 12,20  t.11 (CHg. ag¥0.94) CHe. 50" |

CTH N Cl

poly-m~toluidine 6.4470.94770.04 e N

77.74  5.96 12,30 1.45 4
(Pul) {CTHB 4.5“0 94) 6.50

* 1) I: experimental composition; II: caloulated composition, the mole ratio of
B to Q is 311,

2} The hydrogen contents in the bmht- are equal to the sum of the hydrogen

and chlorine contents measured, bscause the hydrogen in the phenyl ring is |

replaced by the chlorine for the HCl 1,4-addition. :
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CHEMICAT, OXIDATIVE POLYMERIZATION OF SUBSTITUTED AMILINE
wang Lixiang and Wang Posong
{ Changelun Institute of Applied Chemistry, Academia Sinica)

ABSTRACT
Chemical oxidative polymerization of toluidine{o=,m=,p=) 1.n the acid uoluti.m has beesn i
gtudied, and the resulting polymers are characterived by IR, H-MMR and elsmental snalysis,
It is shown that the pH value of the polymerization solution affects not only the colour
and yield, tut also the structure and properties of polymers obtained. The o- nﬂ a~tal-
uidine have similar polymerization behavior in terms of it dependuuﬁ on oxidant concentr-
ation, tut the p-toluidine does nct. IR epectrsscopy reveals the sxistance of biphenylam-
ine strucyure (B)}-NE-{B), 1,2,4-substituted benzene and quinone ring{Q) in the molecular
chain of neutral poly-o~toluidine (PoT} and poly-m-toluidine(Pul), The mole ratic of B
to @ is about 311 according to 1m and elemental analysis, Based on the above results, i
a possible polymerization mechanism of toluidine{o-,m=,p=) in ths acid sclution is propo- i
sed, |
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Table 1 Effect of oxidant concentration (Ox) on aniline (An)
polymarimtion“ and FAn properties

Ox/An polymer yield content of sm112 copductivity €1 cmtent’in true doping
molecular neutral PAn’ level
molar ratio (%) (%) S/em (%)
411 20.1 74.84 2x10™12
311 " 66.5 25.00 1.1x107" 0.463 21.3
2:1 95.6 B.64 1.4 0.264 38.8
1:1 T6.7 4.50 3ol 0.130 40.0
0.5:1 40.3 2.53 5.2 0,068 40.2
0.2511 22.1 1.84 9.2 0.049 41.5
0.125:1 11.2 1.45 5.3

1. polymerization conditions: {HGI] =3M; (kn] = 0.5M
2.extracted with CHC1, fwom doped PAn
J.compared to C cunte;lt 6

339



Table 2 Effect of acld conceniration on aniline
polymerization*and PAn properties

HC1 polymer yield soluble part** conductivity Cl content ins true doping
neutral PAn level
(™) ' (%) (%) . sfem (%)
0.5 43.3 27.1 B.2 0.024 16,6
1 41.4 32.9 55 ' 0.030 40.0
3 40,3 35.1 5e2 0,068 40.2
4 41.5 49.3 Je1
5 33.7 60.4 5.8x107" 0.31 38.5
6 32,5 72.5 3.5x107" 0,41 31.3
7 28.7 100 1.3x1072 099 15.0
7.5 24.4 100 3,9x1073
8 12.6 100 5.8x1072 1,36 3.3

* {0x)/(An) = 132
##axtracted with THF from neltral PAn
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THE CHEMICAL POLYMERIZATION OF ANILINE AND THE

CHARACTERI ZATION OF THE POLYMERS OBTAINED
Tang Jinsong, Wang Lixiang, Jing Xiabin, Wang Bmhén, Wang Fosong

(Changehun Institute of Applied Chemistry,Academla Sinica)

The effects -of oxidsnts and their concentration,acid and moncmer m aniline polymr}.ution
have been investigated by FTIR and elepental analysis, When the molar ratic of oxidant (NH 4)28205
to monomer 1s lower than 2:1,increasing concentration of oxidant increases polywer yield,but haa
litter effect on the conductivity and structure of the polymers. If the ratio is aver 3:1,axtra
oxidant can continue to oxidize the backbone of polymer arid results in b-r:nkiu polymer chain.
The conductivity,Q content and tme doping level of PAn decrease with incuuln; acid concentrw-
tion in the polymerization solution frem 0.5-8 ml/‘l.. Smail molecular compounds ars obtained with
high aniline concentration, The products obtained with lrcloj. “202' ch:-z 7 KMo, FuCli and ?\:02
B8 oxidante are different. The conductivity of products obta_.i.m.d with l(i‘.!li:}5 and }1202 is higher.
The polymerization wc-hmim is deduced according to the above polymerization behaviours and the
structure of polmr ub’tau_ned in dirfe‘.'ent candltinma.
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