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Cryptand resins have been synthesized from 1-aza-18-crown-6 macrocyclic ligand attached to styrene (2th petroleum in 4th
class hazardous materials) divinylbenzene copolymer with crosslinkage of 1%, 2%, 10%, and 18% by substitution reaction.
The synthesis of these resins was confirmed by the content of chlorine, element analysis, surface area (BET), and
IR-spectroscopy. The effects of pH, time and crosslinkage on adsorption of metal ion from water fire extinguishing agent
by synthetic resin adsorbent were investigated. Metal ions showed a great adsorption over pH 3 and adsorption equilibrium
of metal ions was about two hours. The adsorption selectivity determined in water was in the increasing order of sodium
(Na'") > zinc (Zn>") > chromium (Cr’") ion. The adsorption was in the order of 1%, 2%, 10%, and 18% crosslinkage resin.
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2.1. Alef H 77

1-aza-18-crown-6 (98%), styrene (98%), 1,4-divinyl benzene (80%),
chloroether (97%)%E Aldrich*HU.S.A)2] AIES, 1,4-dioxane (95%),
benzoyl peroxide (87%)+= Junsei*l{Japan) A9k, sodium chloride
(99.5%), zinc chloride (99%), chromium chloride (99%), benzene
(97%), toluene (95%), potassium iodide (98%) o= LRkA|oKFk3}
8} Korea)s AAISHA] & 1= ARESIQIT

Ao AANEYL ShimadzuAlJapan) IDP-440A%, Yiiale
Carlo-Erba*l(Italy)2] Model 11085 AH3-3F1 9, pH 57d-2 Corning
AHUS.A)Q pH meter 3209 724 fa AIFow cIm A
OrionAK(Japan)®] 94 A H=E, M EHABED) #l& SIAF
(Korea) 2] Nanoporosity-XQZ AM-3FSIch 18|11 VUER, ofd ¥l 3
F o]2] A& 5742 Inductively Coupled Plasma Atomic Emission
Spectrometer (ICP-AES) (AgilentA}, U.S.A) Lab-test 7103} Coleman
spectrophotometer (350 ~750 nm) (ShimadzuAl, Japan)E AFg-5Fo] 2}
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18% 7-9-= ~Elo]d 82 mL/DVB 22.5 mLS 7}skaL 7RAIAIR 1 g9]
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Scheme 1. Reaction process of 1-aza-18-crown-6-styrene-DVB resin.
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Table 1. Chlorine Contents in Copolymer (3-Chloromethylated Styrene-
DVB)

Degree of crosslinking (%) Percent of chlorine (%)

1 12.35
2 11.86
10 10.08
18 9.97

Table 2. Compositions of 1-Aza-18-C-6-Styrene-DVB-Resins with Various
Crosslinked

Cmiﬁiﬁg‘f% L Ce) HO) NG 0%

1 72.73 8.51 2.75 16.01

2 72.86 8.52 2.69 15.93

10 73.08 8.66 2.38 15.88

18 73.15 8.69 2.09 16.07
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Figure 1. IR-spectrum of 1% crosslinked chloromethylated styrene-

DVB copolymer.
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Figure 2. IR-spectrum of 1-aza-18-C-6.
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Table 3. Surface Area Characteristic of 1-Aza-18-C-6-Styrene-DVB
Resin with Various Crosslinked

Degree of BET surface area Pore Vplume
crosslinking (%) (m7/g) (em’/g)
1 14.75 0.0283
2 13.02 0.0207
10 8.04 0.0107
18 6.61 0.0059
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Figure 3. IR-spectrum of 1% crosslinked 1-aza-18-C-6-styrene-DVB
resin.
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Figure 4. Adsorption amount of Na", Zn®, Cr* adsorbed on 1%
crosslinked 1-aza-18-C-6-styrene-DVB resin with various pH in water
(concentration : 3.0 mM, time : 2 h).
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