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Development of grafted fibrous adsorbent having high metal ion recognition
ability under super strong alkaline condition

Ueki, Yuji
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In the high-concentration alkaline solution used for semiconductor

manufacturing, even trace heavy metal ions, which are dissolved at a concentration that are 8 orders
of magnitude lower than the main component (sodium ion), become pollution sources. In this
research, we succeeded in developing a novel metal adsorbent that can remove heavy metal ions even
under a highly alkaline condition such as pH 15. The metal adsorbent was synthesized by
radiation-induced graft polymerization and subsequent chemical modifications. The synthesized metal
adsorbent had a piperazinyl-dithiocarbamate group as a metal adsorbing functional group. Under a
highly alkaline condition (10 M NaOH aqueous solution, pH 15), the metal ion removal capacity of the

synthesized metal adsorbent was 2.4 times higher than that of the existing adsorbent with an
amine-type functional group.
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. Metal adsorption capacity - . Metal adsorption capacity .
Metal ions [mmol/g-adsorbent] Selectivity Metal ions [mmol/g-adsorbent] Selectivity
Na* 0.000 Co* 0.377 .
Na*/ Pb** Na® < Pb?* Co*" / Ni?* Co* = Ni?*
Pb** 1.002 Ni* 0.400
Mg** 0.279 ‘ ‘ ‘ Co** 0.184
Mg?* / Pb** Mg?* < Pb** Co** / Cu?* Co?* < Cu?*
Pb?* 0.958 Cu? 1.454
Ca?* 0.240 Co** 0.337 ‘ ‘
Ca%" / Pb>* Ca? <Pb* Co** / Zn* Co** <Zn**
Pb** 0.818 Zn** 0.606
Co** 0.208 Ni?* 0.235
Co?* / Pb** Co** <Pb** Ni?* / Cu?* Ni?* < Cu?*
Pb?* 1.021 Cu? 1.291
Cd* 0.076 ‘ ‘ . Ni* 0.351 .
Cd* / Pb?* Cd** <Pb?** Ni?* / Zn** Ni?* < Zn**
Pb?* 0.820 Zn** 0.559
2+ 2+
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0.754 mm0|/g . Functional group density Cu?* adsorption capacity
M [mmol/g-adsorbent] [mmol-Cu?*/g-adsorbent]
IDE 2.4 PZ-DTC-type 2:112 0.754
PZ-DTC Diol-type 4.496 0.000
SA-type 2.768 0.005
IDA-type 2:192 0.082
EDA-type 3.005 0.128
IDE-type 3.015 0.314




5 3 0 3

Ueki Yuji Seko Noriaki 5
Synthesis of Fibrous Metal Adsorbent with a Piperazinyl-Dithiocarbamate Group by Radiation- 2020
Induced Grafting and Its Performance
ACS Omega 2947 2956
DOI
https://doi.org/10.1021/acsomega.-9b03799
65
2020
329-335
DOI
70 11
2019
54-58
DOI
Y. Ueki, N. Seko QST-M-23
Synthesis of Fibrous Grafted Metal Adsorbent Having Piperazinyl-Dithiocarbamate Group 2020
QST-Takasaki annual report 2018 46-46

DOl




Y. Ueki, N. Seko QST-M-16
Synthesis of Fibrous Grafted Adsorbent Having Sulfur-based Functional Group 2019
QST-Takasaki annual report 2017 56-56

DOl

3 0 1

2019
QST 2019
2019

Yuji UEKI, Noriaki SEKO

Synthesis of grafted fibrous metal adsorbent having dithiocarbamate ligand

The 12th SPSJ International Polymer Conference

2018




2018-223025

2018




