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Environmental Superiority of Label-Less PET Bottles with Direct Laser Marking
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ABSTRACT

We are in the process of developing direct laser marking technology, which is an innovative ultra-

high-speed and high-definition laser marking method for three-dimensional objects, enabling single-
unit sales of completely label-less PET bottles. In this paper, we evaluate the greenhouse gas (GHG)
emissions of PET bottle labels and direct laser marking by conducting a life cycle assessment and
compare GHG emissions to evaluate the environmental impact of our technology. The results verified
that direct laser marking for creating label-less PET bottles produces about one-third less GHG

emissions than that of labels.

* o SRIREIRARZERT AR~ —% > 7 PT
Project Team of Marking for Plastic Containers, Advanced Technology R&D Division

* ESGHEMSHS

ESG Strategy Division
ok ESGE ¥ — ESGHEHEE RBZ/L—7
RB Section, ESG Promotion Department, ESG Center

Ricoh Technical Report No.45 142

2023



#*

BifE, EANBGEEND Ny bR Mo
BWTT L L 2R EBL S NIRD TWDH A, BT
FAES (EC) CTORMFBRDEBR — /LI T
L7 ED, FEERIIRGEIZED S DICRE S LTS
/NGENE T OB TOIEEARTE TIE, Xy bR bl
DA 7 T T BRI Y YA 7 WA OBLE )
LEIEINTWE YD, T L DERE AR

TR LR/ NEFE L & W o To BRI £ > T D

2 1T T E TIT 2R W ) R R O (BB
L—HF—HEIZ LD, Xy hA MKRIEKIZT L0
@A L —F—CEZADHEMEZRAE L &, K
Bffidoearn 7 ~UL L AR O K T o E N IRGE %

EICT2bDTHD. Xy MR MLOEEL—
Pl DA A — VX EFig. 11T T. 20O~y b
RNIVDOTXN LAY Y a— 3 U EIA~ESR
THITHETD, SLEEEY ~O L— P —HiE T O
Bigs A e 5 LIk, FRALmE & 70 D EHE L — P —
i O BR BRI 24T > 72

Ny bR RV

<Xy MR bV
— [ ‘f:_ﬁ!‘_%
L0, ’
VAaV4
5 ) .
7 L —

Fig. 1 Schematic image of a labeled PET bottle and a

label-less PET bottle with the direct laser marking.
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Fig. 2 Schematic image of roll and shrink labels.
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Table 1 Estimation results of label area and weight.
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Fig. 3 Life cycle flowchart of labels for PET bottles.
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Table 3 GHG emissions in beverage production step.
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Fig. 6 GHG emission for labeled PET bottles and label-
less PET bottles with direct laser marking.
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Fig. 7 Life cycle flowchart of direct laser marking label-
less PET bottles.
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Fig. 11 Direct laser marking on PET bottles transported
on a carrier.

Table 5 Parameters for power consumption estimation
of direct laser marking system.
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