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Development of Metal-free Pump and Uni-material Packaging
for Cosmetics to Improve Recycling

Sang Kyu Ryu', Ho Sang Kang? and Jae Young Oh'*

Korea Conformity Laboratories
SAMHWA Co.,Ltd.

Abstract Cosmetic packing materials tend to be difficult to recycle when discarded due to the cosmetic industry’s pur-
suit of aesthetics, functionality, and high value-added design. Pump packaging, which is widely used for the good pres-
ervation and discharge of cosmetics contents, is difficult to be separated and recycled because of a metal spring, which
is in charge of pump resilience. In this study, a polypropylene spring was developed to replace the existing metal spring
to improve the recyclability of the pump packaging for cosmetics, and was uni-materialized by applying to the cosmetic
packing materials with 0.2 m/ of discharge amount. In addition, performance test was conducted to verify the equivalence
with the existing metal spring pumps as grounds for the commercialization of metal-free uni material pump packaging.
The decompression leak test showed no leakage and displayed 14.8~17.5 N of pressing strength, 2.3~8.8 % of deviation
in dispensing volume, and 4 occasions of pumping for initial discharge.
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Fig. 1. Pump structure and materials : O Nozzle(PP); @
Cap(PP); ® Check Valve(PP); @ Sping(SUS 304); ® Housing
cover(PP); ® Piston(PE); @ Guide(POM); ® Housing(PP);
© Disc(PE).
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Fig. 2. Unification of materials for pump parts using poly-
propylene(PP): (A) Before change; (B) After change.
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Fig. 3. Structure of 0.2 m/ high-performacne pump using
mono-material parts.
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Fig. 4. 0.2 m/ pump for cosmetics : (A) mono-material pump;
(B) existing product.
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Fig. 5. Cosmetic containers using 0.2 m/ pump for perfomance test.
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Table 1. Decompression leak test results of mono-material 0.2 m/
pump

Test condition
Test item Pressure Time Result
(mmHg) (min)
Sample 1 No leak and crack
Sample 2 No leak and crack
Sample 3 300 10 No leak and crack
Sample 4 No leak and crack
Sample 5 No leak and crack
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Table 2. Pressing strength test results of mono-material 0.2 m/

pump
Test result

Test item kPgrfessmg strengi}l Average(N)
Sample 1 1.53 15.0

Sample 2 1.51 14.8

Sample 3 1.62 15.8 15.7
Sample 4 1.79 17.5

Sample 5 1.57 15.3

Table 3. Dispensing volume test(#1) results of mono-material

0.2 m/ pump
Test result
Test item Dispensing | Dispensing o
volume volume |Deviation(%)
(g, 10 times)| (g, average)
#1 2.157 0.2157 7.9
Sample 1| #2 2.134 0.2134 6.7
#3 2.132 0.2132 6.6
#1 2.115 0.2115 5.7
Sample 2 | #2 2.086 0.2086 43
#3 2.156 0.2156 7.8
#1 2.059 0.2059 2.9
Sample 3| #2 2.152 0.2152 7.6
#3 2.119 0.2119 6.0
#1 2.047 0.2047 2.3
Sample 4| #2 2.176 0.2176 8.8
#3 2.161 0.2161 8.0
#1 2.088 0.2088 4.4
Sample 5| #2 2.089 0.2089 4.5
#3 2.053 0.2053 2.7

Table 4. Dispensing volume test results(#2) of mono-material

0.2 m/ pump
Test result
Test item Te.st' Dispensing | Dispensing Deviation
condition volume volume %)
(g, 10 times) | (g, average) °
After pumping
Sample 5 at 250 times 2.054 0.2054 2.7

Table 5. Number of pumping for initial discharge of mono-
material 0.2 m/ pump

Test item Test result Average
(the number of times)|(the number of times)
Sample 1 4
Sample 2 4
Sample 3 4 4
Sample 4 4
Sample 5 4
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