J. of Korean Inst. of Resources Recycling https://doi.org/10.7844/kirr.2020.29.6.15
Vol. 29, No. 6, 2020, 15-26 pISSN : 1225-8326 eISSN : 2287-4380

>E ML
IT [u ] L =3 =
HISctAE RRME R 7Isd AMZ22 &8 H1SE
§|§_|-9_é E_lLI.* . %alﬂ** . I:_|||'(I)_|_J'\_** . 7|§;* . 7I°2*** I-lgkl* X éh};l-d**

AR AT SFEA A2 A S ATATE, A=A AR A FEA T2 A THATE,
we=m ool A5 A ATHAE

Research Trends in Flotation of Waste-plastics and Its Use as Functional Materials

SYosep Han*, Rina Kim*, Hye-Jin Hong**, In-Su Park**, Dong-Gyun Kim***, Yun Ho Kim***,
Ho-Seok Jeon* and Hankwon Chang**

*Resource Recovery Research Center, Mineral Resources Division,
Korea Institute of Geoscience and Mineral Resources (KIGAM)
**Resource Utilization Research Center, Mineral Resources Division,
Korea Institute of Geoscience and Mineral Resources (KIGAM)
***Advanced Functional Polymers Research Center, Korea Research Institute of Chemical Technology (KRICT)

2 o

FZ v AIEEAE 9 EA) SHoA HE2kAE «1 %‘i%‘ Z2of| Hek Talo] SristaL e olol, HE2kAag 9] AZ-go] 7=
223}, olikePeEA Ml A Y R AlFE APEAE] o] dE A5 st whizel] vl F831al = . £, WA HE

2
B0 4 S B A Bl o}uq 2 A SEILE ] A He ) Fth o] 24T
o) ol Eoel Ee S B YA olch el & 3ol S ERkARS] Eaiel A wel ] 91 ¥
A9 AT FFS 2Bk 271402 HIE AT ANES Folo] BekrTle] YRS BT 754 AdgEAel

of ehat e Aok elsioi

Abstract

In recent years, there is an increasing interest in environmental friendly treatment of waste-plastics in terms of the generation
of microplastics. Accordingly, the recycling of waste-plastics is very important because it provides advantages of volume
reduction, mitigation of carbon dioxide emission, and reproduction of value-added products. In particular, in order to recycle the
eco-friendly waste-plastics, it is necessary to use a physical separation methods, and among them, flotation separation, which
can separate material (i.e., polymer component) in waste-plastics is well known as a very effective separation method in terms
of material recycle. Therefore, in this review, the research trend of flotation separation for effective separation of mixture
waste-plastics was investigated. In addition, through the reported research results, approaches to use as new functional materials
from polymers, which are raw materials for waste-plastics, are summarized.
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Table 1. Flotation separation of plastic mixtures

Plastic Flotation results Grade (wt%) Recovery (wt%)
. Reagents Ref.
mixtures Float Sink Float Sink Float Sink
PS/PET PS PET 94.81 98.54 98.60 94.60
PC/PET PC PET 92.51 95.67 95.83 92.24
PS/PC PS PC o 94.58 97.00 97.08 94.44
PET/PVC PET PVC Tannic acid 95.85 98.58 98.63 95.73
PS/PVC PS PVC 95.46 98.83 98.88 95.30
PC/PVC PC PVC 94.97 96.87 96.94 94.86
PET/PVC PET PVC 98.36 99.24 96.25 98.35
PS/PVC PS PVC Lignin sulfonate 98.12 96.76 96.71 93.71 [32]
PC/PVC PC PVC 97.24 98.07 98.09 97.21
PET/PVC PET PVC Methylcellulose 94.07 96.81 96.72 93.90
PS/PVC PS PVC 93.89 96.73 96.62 93.71
PC/PVC PC PVC 93.04 91.88 91.98 93.13
PET/PVC PET PVC Triton X-100 91.41 70.17 59.88 94.38
PS/PVC PS PVC 91.04 72.65 64.75 93.63
PC/PVC PC PVC 89.44 69.05 58.25 93.13
PVC/PET PVC PET Calcium lignosulfonate 100 - 100 - [33]
PVC/PET PVC PET Calcium lignosulfonate - - 98.7 90.6 341
PS/ABS PS ABS Calcium lignosulfonate - - 99.0 96.3
PVC/PET PVC PET Calcium lignosulfonate 99.3 98.9 98.9 99.3 [20]
PVC/PET PVC PET Montanol 531 100 100 100 100 [35]
POM/PVC POM PVC Sodium lignin sulfonate 96.0 92.0 95.0 97.0 36]
POM/PVC POM PVC Sorbitan momolaurate 96.0 90.7 80.0 95.0
PS/Nylon PS Nylon Sodium silicate 92.5 - 100 - [37]
2-]1:1]?11(;?1/ D-Nylon | Z-Nylon Aeromine 3037 91.7 99.0 99.0 98.5
PS/ABS-Nylon PS ABS-Nylon Sodium silicate 97.0 - 96.0 -
ABS/Z-Nylon ABS Z-Nylon Aeromine 3037 86.5 99.4 96.6 89.0
HDPEPET | HDPE | PET Methyl (‘1588‘62/1 t)carb'"‘)l 100 : 99.6 - [38]
PVC/PET PVC PET Tannic acid 96.34 92.25 91.89 96.51 [39]
PET/PVC PET PVC Epo"igiggif;‘ie)ed ol 99.7 - 57.0 - [40]
PC/PET PC PET Lignin sulfonate 99.5 79.3 74.0 99.6 [41]
POM/PVC POM PVC Lignin sulfonate 90.8 96.5 96.7 90.2
PPE/PVC PPE PVC Lignin sulfonate 94.9 97.3 87.4 95.0
POM/PC POM PC Saponin 88.0 99.7 99.5 86.3
PPE/PC PPE PC Tannic acid 98.8 87.2 85.5 99.0
PPE/POM PPE POM Sorbitan 96.2 78.7 73.4 98.0
PP/PS PP PS Tannic acid 96.1 100 - - [42]
PP/ABS PP ABS Sodium lignin sulfonate 98.8 97.8 - -
PP/PE PP PE Sodium lignin sulfonate 99.8 97.3 - -
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