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ABSTRACT : This study focused on the recycling technology and application of waste polyurethane
scrap(5~7mm) and waste urethane form from the footware scrap. Firstly we suggest the waste
polyurethane can be used as a component of medium for hydroponic rose culture. Secondly,
recycled thermoplastic polyurethane(RTPU) was produced and blended it with high impact
polystyrene(HIPS). And also, in order to extend application of recycling field, the former was
produced with adding the amine foaming agent to RTPU/HIPS alloy. The main purpose of this

study is to diverse of the recycling of the waste polyurethane.
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Table 1. Components of the Nutrient Solution
Used for the Rose Culture

Fertilizer Concentration (mg - L™
Ca(NQs): - 4H,0) 708.0
MgSO, - TH:0 246.0
KNO; 303.0
NH4NO; 160.0
KH2PO4 272.2
Fe-EDTAOQ 4.00
HiBO; 124
CuSOy + SHO 0.13
MnSO; - 4H.0 2.20
HaMoO4 0.08
ZnSOy - TH0 1.15
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Fig. 1. Photographs of roses : (a) one day after
transplanting, and (b) at flowering.
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Table 2. Mixing Ratios Used in the Experiment and Growth Response in Different Media at 1st and

2nd Harvests

Mixing ratios

Growth response

Properties Waste PU foam shoe Stem length No. of  Stem diameter  Fresh weight Days to
rockwool scraps (cm) stems (mm) (® bloom
First Control substrate 50.80 5.00 5.3 34.13 86
harvest 12 0 53.40 6.00 5.3 35.98 88
9 3 52.82 6.07 5.2 35.44 86
d Control substrate 52.60 6.00 5.1 23.00 123
gsffgst 12 0 54.10 6.00 50 25.44 123
9 3 51.93 6.73 5.2 25.84 122

Uetd Zelth 13 A&ZAHAEY 80~88Y)
A3z, z7 g vwste Fele 23,
AAF aga YAFE FsAc 23 A&
ZAHA Y 117~1269) A3}, WE7UA ¢axy
Hlwsle) 7ixEe FUhstouy, 2Au A
Fo gasle AL ¢ & ANk B s
2895 1, 23 ASFEA A7 ¢Hy va
gl & AolE HolA v RE ¢ F AU

o) A3 A5A) ¥iRe) pHe} ECE 4
HEH, Ao 444 #)xe] pHE 7.17~7.992
o7t L e Yehliddoy, siEA] wiR e
pHE 57~6.352 #Aste Fule] JPo AHE
3 AHZ QAZEHE AS ¢ F AT gt
Hog 2Z9 A HYE pHe 6.0 U9
T Bugo] Yk”® FulE NHf o]l s
F Fsty] W7o R NHy o)o] &3}
W NOs Bt S48 oz FL4eA g vz
pH H3E By dRUFE ddd FFAde
2 Zo] Lol 2(Cl, NO3, PO, SOMRTHE &
°o)&(Na’, NH, K, Mg”, Ca™)e o RBo| &4
31 1 AFERE H o]o] WEHo wiAY
9] pHe wolzlgh X3 A& A9 pH &5
ol ofs) WA pH7} =& B HE #
Y 2HE Holeg WE3Y pHE FF7Ix &
o B AgdAe olet &L o|fdA A
o] pH7} Rolxl Aoz Azdd. NFA gz
7 o viwsly H{LHY 1FE TR

9& A%, EC7H WA vede A& &+ 3l

ith. Sonnevelds} Straver'®el ojstw gtw A
WA wjxe] ECE 3dS-cm” Awsl Hsin
T 23184t B dFdye Hedes 34
3 w9 ECE 1.36dS-cm™'2 @7 Jehdg
& & UA

10

—O—before planting
—O— at Ist haverst
8 _“O\Q

. D\D/,/-D

pH

Control 12:0 9:3
Samples

—<O—— before planting

—O— at 1st haverst
=

g

[

&

=

QL

=

0

Control 12:0 9:3
Samples

Fig. 2. The pH and EC in media before
planting and at flowering.
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Table 3. Specific Gravity of RTPU/HIPS Foams.

No Ratio Specific gravit
" (RTPU : HIPS : foamer) pectiic gravity
1 80:20:0 1.1081
2 80:20:05 1.0949
3 80:20:10 1.0805
4 80:20:15 1.0462
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Fig. 3. TGA graph of RTPU/HIPS/foamer alloys.
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Fig. 5. SEM of RTPU/HIPS/foamer Alloys.
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Fig. 6. FT-IR graphs of RTPU/HIPS foams.
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