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Abstract

China is one of the countries with the largest consumption of aluminum-plastic composite mate-
rials, but its recycling rate is very low. In this study, green pollution-free, highly acidic phospho-
tungstic acid was used as the aluminum-plastic separation agent, and the effects of phosphotungstic
acid concentration, liquid-solid ratio, and separation temperature on the separation time of alumi-
num-plastic and the loss rate of aluminum-plastic were investigated. The research results show
that phosphotungstic acid is an excellent separating agent. At a concentration of 0.6 mol/L, a liq-
uid-to-solid ratio of 300 L/kg, and a separation temperature of 90°C, the complete separation time
of aluminum and plastic is 32 min. The plastic loss rate is 12.9%. The development of low volatility
and environmentally friendly solid heteropoly acid is expected to become a new type of separating
agent for achieving high-efficiency separation and recovery of aluminum and plastic.
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Figure 1. Tetra Pak structure diagram
1. FFRBEHEE

23. REEEMBNTE

Mo — IR R A, 5 R R A A MR R E BV TR o AR B A TR
KL 3 — BN 6] J5 19 258 42 0r B ORI AR, 25 B 7K DRI R, 1 80°C A b T4k 8 /NI JE R R
24. REMKE

FHRRITHRARI T
L=Ah @

L——HR 27> B B R R (%)

A—— BT B R S0 S 5 ()

A—— B R TE . RLE BT ()
3. GR5IT
3.1 mEXRESE SR BN

AW TCREAEWE D 300 Likg, WA /KWK Z Y 0.6 mol/L, dB5e ey BIAAF N AT, ®RIT
SN FEE T BB AT A R oy B I TR RN T 1 R SR s, ke s SR I&] 2 s

ME 2 ATREH, ERBEE e AR, mErRsURR. SRy SRR, Rl
WL RE T i B T R R B FEAIG 20 8 P 5 (RIS TRV 4 2 £E 75°C I AR TE IR R B, O 24.2%,
VRIS 58 457 BRI (A ALK 102 min. BEE IR LRI TR, BAL ARSI THOE 2, RBEFIR, 73

DOI: 10.12677/ms.2021.1111128 1109 PR R


https://doi.org/10.12677/ms.2021.1111128

KIS

BORT R IR (A AR BT, ARTEIIBR R RSN . iRy 90 C IR TE I HUR AN AR, T 12.9%, 5658
YR G YT I T 4K 32 min R ERE R, S BRIV KR K, DRI A I 1 S BT S 90°C o

——Mass Loss Rate of Al 4120
sk —— Reaction Time
;\_o\ <100
< 20t \
= 3
= —480 8
2 15 g
2 =3
~ " =
172]
£ 10} 12
p 2.
g 4l {40 2
A
0 | 1 1 L 20

75 80 85 90
Reaction Temperature ("C)

Figure 2. The effect of reaction temperature on the separation of alu-
minum-plastic composites
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Figure 3. The influence of phosphotungstic acid concentration on the
separation of aluminum-plastic composites
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Figure 4. The effect of liquid-solid ratio on the separation of alumi-
num-plastic composites
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