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SYNTHESES OF NOVEL CHELATE RESINS
BEARING POLYAMINE AND THEIR SORPTION
PROPERTIES FOR Ag(I)

QU Rongjun* LIU Chunping RUAN Wenju SUN Lin
(Department of Chemistry, Yantai Teachers College, Yantai 264025)
LIU Qingjian
(Shandong Normal University)

ABSTRACT  Five novel chelating resins, with ether bond and such functional groups as —
NHC2H4OH, —N(C2H4OH)2, and — NH(CzH4NH),H (n = 1, 2, 3), were separately synthesized,
and their static adsorption properties for Ag(l) were investigated. All adsorption processes have typical
characteristics of Langmuir and Freundlich; The major controlled step of adsorption rate was liquid film
diffusion; The adsorption capacities were 0.773, 0.466, 0.958, 1.398 and 1.947 mmol-g !, respectively;
There was slowly oxidation — reduction action in the adsorption process.
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Ph-0C,H, OH P-0OC,H, OH P-0C,H,0S0,Ph P-OC,H,NR'R’
HCO,H, H,S0, ! 2 3a-e
Hedr, P- ®4¥HA; 3a: R!' = H, R? = C;H,OH; 3b: R! = R? = C,H,0H; 3c: R =
H, R? = C;H,NH,; 3d: R! = H, R? = (C,H,NH),H; 3e: R! = H, R? = (CoH,NH);H }#HK T
bR AEXT Ag(T) YT MHARE.
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1.1 NS

B— FE W, HoCHk (5] kAR EARMYA AR 5 CP %&; MELAENE THRE
\EH. AgNO; Bk EH EDTA fRERHH. ARERN: BEY 1 # 0.1molf— FHLE
T4 0.3mol HIEEAYSY 30mL FIEREWEF, TEIRHHE TN 0.2mol WRFTER, ARSEMRETH
IKIBHIRE 60~80 C [T/ 4~5h, B B = 0iRE, FBKEa+HE, ERRERFTHI
K ZBLEEEL 10h, FHR5E 30 B, BaY 20 B—cRMEEY 1 B TFIKMmed, koK
BRAHARE TEARESE (MBI AENEBEBE, HERNE, mBHEE, Fa
FRLESY | BHEE, BRERRARTY. WL 3a: ¥ 3.0g HERAEY 2 BIFT 30mL 2B
Ferb, BEEETFHRE 85~90 C, 1HLERW Th, AHEHELE K, ELAEESREY 2 95 M4
Fl. Wiig 3b~e: AIRBIWFIETE 2R, 228K, W=, =m0+ REEE, &~
P35 IR B o AR B A
1.2 BIERESHIFR B ERERIR

IR i H Nicolet MAGNA —IR—550(Series IT) BIZL SN Y6 IERETHME, S HEE N 4em ™, T3
320K, [ KBr . BEYW 1 1 2 B2 EXH% SR (6] JikilE. WM R, WFEE. wiR
B, pH {HJ 15 B Xt R B R A4 S 0 9 ) 2 235 ST (7] F7 il AT. R Q = (Co - )V,
He Q NRHHE (mmolg™!), Co « C AHIARMBTEEMAKE (mol L), V A HE A
(mL), W AR gH T E (g)-
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21 REVHISHK

K F R A BRI RN & - SELHBERELBABIFTHNREY 1. HitS
BSCHR (5], LUK A E S BARISRTREY 1. =YWRNEMSTHMEF (R 1). BEREG
#y 1 IR SRS T — N RE R 1723.64cm ™! BFIRINE, ZIETEREY 2 TR
%, [BERSY 3 ek HHEARHRENFREHEIIEN, TRERESITR
R A R RS AT B, WL RS T BRI HRAY 1 A A 10% MR BT
F 80~90 C TALFE 2h, | 1723.64cm ! RUESE RIS, LR, SEALMLEE, BEN
209.2mgKOH /g(3.73mmol-g~1) W &), MARLEBZER 166.6mgKOH /g(2.97mmol-g~*) K&
¥, Xi%B% NaOH 43 5 B &b E Hi s A s ok, RSB ENTERTELRE
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® 1 ke 1~3 MaHEEE
Table 1 Analysis data of resins 1~3

Resin IR/cm™1 S/% N/%

1 3442.39s(v OH); 2926.485(vas CHy); 2837.95s(vs CHy); 1723.64m(v C=0); 0.04
1612.12m, 1583.03w, 1500.93vs, 1455.27s(v C=C); 1249.95vs(vas ph—O—-CHz3);
112.73s(vC—OH); 1035.86vs(vs ph—O—CHz)

2 3429.72m(vOH); 2926.50s (vasCHz); 2872.90s(vsCHz); 1718.79.m(vC=0); 8.91
1607.27m, 1583.03w, 1500.61vs, 1447.27s(vC=C); 1360.00s(vas SO2);
1253.33vs(vas ph—O—CHyz); 1185.45VS, 1173.33vs(vs SO2); 1122.42s(v C—OH)
1018.18vs(v S—O)

3a  3395.87m(v OH); 3300.97m(v NH); 2922.80s(vas CH2); 2873.17s(vs CHz); 0.05 5.40
1609.53, 1585.22w, 1499.43vs, 1455.83s(v C=C); 1247.77vs(vas ph—O—CHa);
1110.54S(v C—OH); 1033.08vs(vs ph—O—CHa);

3b  3386.33s(v OH); 2924.91s(vas CHz); 2874.46s(vs CHz); 1609.61m, 1585.27w 0.05 4.60
1500.01vs, 1455.17s(v C=C); 1247.68vs(vas ph—O—CHz); 1123.22s, 1110.56s
(v C=N +v C—OH); 1033.34vs(vs ph—O—CHy)

3c  3362.50m(vas NH); 3300.40m(vsNH); 2927.50s(vas CHz); 2875.00s(vs CHa); 0.05 8.51
1610.78m, 1583.36w, 1501.09vs, 1455.39s(v C=C); 1251.25vs(vas ph—O—CHz);
1123.28s, 1110.09s(v C—N +v C—OH); 1037.97vs(vs ph—O—CHz)

3d  3361.21m(vas NH); 3300.86m(vs NH); 2925.19s(vas CHz); 2873.46s(vs CHy); 0.04 10.39
1609.35m, 1585.17w, 1501.09vs, 1455.285(v C=C); 1247.95vs(vas ph—O—CHz);
1122.00s, 1110.98s(v C—N +v C—OH); 1035.40vs(vs ph—O—CHyz)

3e  3365.52m(vas NH); 3303.45m(vs NH); 2931.035(vas CHz); 2868.97s(vs CHa); 0.04 12.36
1824.48s(vs CH3); 1606.23m, 1586.29w, 1501.56vs, 1456.70s(v C=C); 1247.95vs
(vas ph—O—CH3); 1122.00s, 1110.98s(v C—N +v C—OH); 1035.40vs(vs ph—O-CHz)

(6.66mmol-g™1), X RN K MPBREZ BIRKERTEE P ETFREYW 1 PEHR, THEKRK
MAEFEIF LRLS R, ARIERER TR S 51k A HRE, BaW 2 R AW 1 Hitithy
ARABUA LG, B LSRR A — 45 55 A P M 0 SRS TR UG B e 2, R B SR fe R
RIREERN, EERRE R 0~5 C. L4 RVEHELE 2~7h, BEMHELEELRKA, 4% 83%.
AMERRY5ESR, DL 4h e (1), BIEREQELEITT, B4 2 MEL a5
N% 8.93%(WIEREY 1 FIEAMH), STEMTERMYE, WHBRERLA L EHL bR
BB IR AT U@ I R R AT R R R BRI & RBE BB L E. RAY 2 1Y IR i+
f9 1360.00, 1185.45, 1173.33 & 1018.18cm ™! UEIF B RERREE A /F7E.  3429.72cm ™! ISIERE &
Yo T A B R R PO R ERL.

ATEINBRZHEEDREE, 3a~ve WA BUREM KT REFN THTH. WERE ()
FIX AR HERF. R IEER, YRVEEET 7Th LUS, #BEEREEAY 1360.00, 1185.45
B 1018.18cm ™! MUFFIEIESE &R, HHIEBMBRESE HARAL (£ 1). 5N (IEE)
RN BT ARE 2R, FHEBRERE MR KRR Y & A ey
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Fig.1 Influence of reaction time on the per- Fig.2 Sorption kinetic capacity Ca vs sorp-

tion time 7, curves of resin 3a~e for

Ag(I) (25 C)

centage of conversion of hydroxyl group

BIEHEEL, TE BRI S IE —E R, ERIERBRKA ST HEIR S M,
5 ERR ER 5 5 7o 4 .

SEA4 2 M, 7E 3a iy IR &9, BT vOH Mg 3429.72cm™! LB E 3395.97cm™" 4t
HigEA NS, FHIT 3300.97cm™! &b oNH Hrig, JEBASFHA AR, 7£ 3b
¢, vOH fy 3386.33cm™! IEIREFIRK, JERADFHAKER —OH 5IA; 3c~e 7E ~3360
~3300cm ™~} f RIS B NH B9 A3 FR 045 F X BR 4R dR shirg, JERA 2 FH A kit —NH—; 3a~e
srFefy C-N Rl M H T R T2, L LR SHER 4 SR, mRREN/RE
BERRES REEUE 1mol ZHEA Fit5E, 3a~e MFER &R Y 5.35, 4.58, 10.47, 13.83, 16.15. {H
SARTLE BFE IR 3a, 3b (A S RIEFARMES, HANAS YK THERE X5 lmol
SRR N R TERES T REZ T 1mol, BB T MBS 1. TR E 5 LMER ZER B T 3
BRI R/, HARHER W 3¢, 18.2%; 3d H7 26.8%; 3e Ay 30.2%. [FE I 3c~e HYACHRTEBEINF A
3e>3d>3c, i B B REA A TEEA I 5 & A AR SR I L.

2.2 3a~e Xt Ag(l) BYRMMERE

221 AMEE FEH pHE (=45 THEWHEW) T, 25 CRIEM 23h J5, REW 1, 2
R #tlE 3a~e Xt Ag(l) BRI 2458 (mmol-g™!): 0.032, 0.169, 0.773, 0.466, 0.958, 1.398 1
1.947. T, BoY 1M 2 Xt Ag(l) BIRMARR/D, YSIANEEERMERERL, REH
AR R, B RUR TR EE TR

222 BMHAYE K 2EH SEAREEH e HRMHEERI, ME AR 3d &
18, EEE T BUR T ARFEY Sk ZEZ) 100min Bt 3a, 3b, 3¢ IR BTIEAAT P-4, ARSI et
[, 3b EEMECRERN, T 3a f 3c fRMHRIIE EFHEE, HRZEES, HE ~10h F
RERA; 7E ~300min B, 3d AWK CBEALR T4, 29 20h f& 58435 ) F4; £ 600min B
3d BRI 2 E T3, IS ~20h iAF|SE e A, LA EH SR, BR 3b Sb, 3a, 3c, 3d, e
St Ag(T) Fy W i B 25 & W B A152 AT B8 A A8 SRR (L 2.3).

#4% G.E.Boyd 12 —In(1-Q, - Qz1)= ktl®), [Qr, Qoo 435K t HE[EIFI-T-HHT (23h) FyVR Y



1 HIRES: ZRRAESRARN &R EHER Ag(l) (IR H 55

B (mmol-g™!); t HMREHEFIE (min); k W5 B % %0 XHE 2 @B R1T 18] 09 b 8 AT SR A5 0% Ff
EEHH kb RAERRY (3 2).

® 2 EEEH Kk MALR

Table 2 Rate constants k and regression coefficients 7

Resin k/10~* r
3a 1.2325 0.9876
3b 1.2367 1.0010
3c 1.3835 0.9978
3d 2.8300 1.0187
3e 2.7778 0.9960

B —In(1-Q. - Q') —t ZIAIH R IFAILRIESE R AT M, MY R 3a~e AT Ag() (9% fit 5 72
MEESE B B =AEAREFHRAS 3d LLEA A MBS EUE T 3e, 3¢ TiE4 Fat
Ag(I) BIMRFT.

2.2.3 REMAMEEH A 3bre FEIRERFEAYE R AR M IERER 2 (7 3) /8 Brunauer
1A [0 g oy T 2R, HA AR Langmuir 1.

RIEE 3 B, C- Q7' ~ C Ml 1gQ ~gC HEHLER, BI5HE Langmiur[CQ ! =
CQy" + (Qob)™"] Ml Freundlich(lgQ=n"t1gC+lgK) S FE. Hh, Q HURMHE (mmolg!);
C AV E (mmol-L~1); Qo NMAMIRHH (mmol-g™1); b HZKSH: n~! X Freundlich &
B, K ARBRAEX Ag(l) BEMBENMZ SRER . N ER 2 H5IE. 5I1FE 3.

#F 3 % Langmiur #1 Freundlich % ¥
Table 3 Constants of Langmiur and Freundlich isothermal equations of 3b~e

Resin Qo (Qob)~? . n IgK rF
3b 0.22 154.87 0.9995 2.72 0.029 0.9993
3c 0.57 22.81 0.9989 3.89 0.17 1.0383
3d 1.07 7.59 1.0340 5.35 0.43 0.9967
3e 2.20 18.93 0.9987 2.43 0.23 0.9917

AT, n{E¥TE 2~10 Z ], $EBH 3b~e Af Ag(l) BIMRMIHZE ST MY K fEA/NYIG
) 3d>3e>3c>3b, YL 3d 5 Ag(l) M A RER K, MMt EAEE. XI5 55k B i 2 i ok
INIRF—E, MTESE T 2.2.2 LT 3d HiE & T4 Ag(l) IREHAI456.

224 pH AXAME&)Hen LIMHRMEEIMITE pH (E, &£ I7E pH E ~4.5 BHIR [
BORIAF (B 4); %4 pH>6 B L2318 Ag(l) KMEMAESE. 76 pH EEMH, FHAETFLER
TAL NHY 55 Ag(l) WBLALRE S, BRI R B Fe 41K

KA 3a Hl 3d A, 43R A e A IR R AN 40 AL SR RO . AR AR 12 1gK, =
—0.434AH(RT)™' + C, 1 lgKq ~ T~ By#IEK I 3a #1 3d B Ag(l) iy AH 435 H +67.45
A +8.65kJ-mol ™!, AH 44 1E (B 13 BH Wk fft A W Bt 2.
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Fig.6 IR spectra of resins 3d before and after
sorption for Ag(I)
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BEALFERY, Ag(l) #HLEKBEA
Ag®, TR g 4> T B S BB PR EAL AR T B 5

(=CO-), IR r B AT 51, EAL = A= /M
—CONH-, TiA[fER —CO,H. #E 3e . 3c. 3a 1
B it R AP P bl & E AL R R Y, {H 3b 2
st (B 7), X FTRER BT 3b WAy Ag(l) %%
b, AR IFEAE RIS Sk, B MR TER

A T AT, FTLLHEBR B3 AgNOs SRy
ATREYE. TEMRRMAT, S22 A E /N 1 3

. v v 2 3b-A
B 72 3e>3d>3c>3a, X — 2% BiiE B &4k E s
R EHTER, MERMER.. BTFEE
EREHEMLIFER, 3e. 3d BYRKHEE
PR BRI K (W 2.2.2). b
§
3 é:é’: i/l’: 2000 1500 2000 1500
g/cm!
e k bBys
BB B B R R B A s Xt Ag(l) R R B 7 #AS 3a~b LIR Ag(l) &AM INE
WM HHERE, LM BT 513% 0.773, 0.466, i
0.958, 1.947mmol~g‘1. [8] Eﬂ‘?"ﬁ"&lsﬁ'ﬂfiquiﬁ Fig.7 IR spectra of 3a~b and their complexes
HEMEIF N, FLEF AR —CO.H, of Ag(I)
M Ag(I) NIRE AR Ag.
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