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Abstract

This article presents an evaluation of the eco-efficiency of a gold and jewelry refurbishment facility by
analyzing the refurbishment process and controlling the use of key chemicals, including potassium nitrate
(KNOs), alum (AL, (SO4)5 (NH,), SO,-24H,0) and nitric acid (HNO5). The research assesses both environmental and
economic impacts, focusing on reducing environmental effects and promoting sustainability in the industry.
It also emphasizes proper waste management and chemical reduction while ensuring that the color quality of
refurbished products meets the establishment's standards. The results from a three-month period after
implementing improvements showed that reducing chemical quantities by 20% from the original process
maintained the color quality of workpieces within the establishment's standard criteria. This resulted in a
downward trend in chemical usage compared to the previous year's average and a decreasing trend in waste
generation. However, due to research limitations, the exact reduction amount could not be precisely
determined. Key elements of the eco-efficiency assessment included human resource management, process
modification, and the use of suitable innovations or technology. These adjustments decreased Carbon Footprint
by 18.942%, resulting in a greater value-added coefficient that indicates increased economic worth of the gold
jewelry repair process. Although the eco-efficiency value changed only slightly from 1.773 to 1.783 kgeCO2e/kg,
it indicates a positive trend toward efficient resource management, aligning with green industry principles.
This research presents practical guidelines for environmental management in industries with similar production
processes and provides information to support environmentally friendly business policy formulation.

It enhances competitive potential in line with both domestic and international environmental standards.

Keywords: Eco-Efficiency / Environmental Management System / Gold Jewelry Refurbishment /

Waste Management / Chemical Reduction
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Foansiyy fulszdn anvdu nInlun3n FUUTNUELAN
Fomenaand Potassium nitrate Aluminium Sulfate Nitric Acid 68% Mdisausunn
gasnaall KNO, AlL(S04)3(NH,)250,24H,0 HNO; NBIFUNITY
Cas No. 7758-09-0 7697-37-2 10043-01-3 786 flaniu
Vsuuansiafinldiou 393 92 45 530
Yinauansadiilduga 316 74 42 432

e *uansUiuanisldasedlunssuiunsidumuiinamvesgunssanviduiuuinunsldaseindsuusnssuiunms

9151 2 WeiflsuTinumsiedtldnounasndsnsusulsinssuiumsmuynamesgunssuiviniude
786 Alandy e 51.7 vmesAn wandlifiulSunanisldasieiifiananis 3 vieaivihnsane Adlddredmivansed
‘1‘71"1/%miﬁﬂwmé{w%’w;aﬂismumi‘ﬁwm 39,023 UN LﬁaLU'%EJULﬁEmf"fuﬁﬂ%ﬁiwﬂﬂﬂ%mﬂﬂﬁdauﬂ%’uﬂqﬂ
ﬂszmumﬁmuﬂ%mmmqgﬂwssmﬁL‘viflﬁ’uaguiﬁ 48,207 vw Feanasuszanm 19.1% asvoulifiuiinisifiudues

Usgansanlunisandunu lnsamnseannisidansaiinfounivaudununistdingauluneuiu dsgun 3



M3USEYUIYINTTLAUBIA mswaILnaE1ety (aSefl 1) B9 “i@suaswanszvuiiiodsunastan (Real World Impact)”
EN Sustainable Development National Conference "fuﬁ 5 ﬁqmun W.A. 2568

(ENSD Conference) o AuzAwandauuazninensAand andInedeaiing

aAnldarensidasiafineunasnaslunszuiunis

50,000 fau (um) 48,207
40,000 a9 (UM) 39,023
suyumsanldasad (um) 9,184

30,000

o KA = 5 = P
e MuanAlgennUsnamsidasaiinunised 2
20,000

10,000

Aldiwasiafineuusuuss AldTgansiaiivaaiulse
UM 3 Anlddenslimsainoutasvdwesmvualunszuiunsnane

5.2 HaN15ALUNYUALazUSUIUVRLHY
nsdaugnUszianveadenmunnelinsruiunsdonuaunegunssas (Refurbished) 119 3 Junau mumanns
AnLenUszinnadsn1nisundn/mdn 81989119551UVINTULTINURAAIMNITULALAUNANUINSFIUEINE [12]
o aw o v & P - H oy v o ~
NUVBWANADINNTANINLA 2 UTELAN bAKA AZNaUEIUBY kag UINSANITLAD AIANT19N 3
UYSunaveddenauuiuusanssuiunis (Aaufueneu w.a. 2567 - lRoungAINIeu W.A. 2567) lRn1vaAgnou-
Uveuanu1sasIuTlalunsinwasall Navuadssana 120 Alansy WelsuivUsunavesdendinisusulss
nszvIunsivTinavetdeanateguszina 25% e ntednianiinsideusiahnsailduaineunasnanis

Uuuganszuiums dnsldglaefivsunasuiuegfiussann 120 &ns

= a |
15199 3 Ussinnvesdelunssuiunisdeu LL"UﬁJWENEUWiim

398 Uszinnvaude AUNUY U708
S01  menaulIve Agnaudn1-u dnvagyu TuuazanInazaneileligumgiigs Tdiunauves

fuUsedn (Potassium nitrate: KNOs) waza1s@u (Aluminium Ammonium

Sulfate:Aly(S04)s(NH)250,424H,0)

v oo =

L01  Hhnsedildudn dnsafiinumsidaunas daunanveain lunsi@easansedinly danwvaue

= oA a = &
L‘UEJ’J‘Q‘LJ UNAULIY wazlANUUUNTA

5.3 nan1susziiuAUsEansnanidelineAsegna (Eco-efficiency)
nmaiudeyauaznisiasiginuiisnisUantdeslnnunsueupansuimlanddesainnisldasniilu

mzmumilﬁuag’ﬁ 298.948 kgCO,e/Alaniu LLawé’m13ﬂ§uﬂ§ﬁw§anszmumﬂmiag“iﬁ 242.322 keCO,e/Aansu &

v
=

nar9IINNsUanUaRs TN AT LR UNANTWNDINSEUIUNISLRR 56.626 keCOLe/Alansu fanns1edl 4
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A197199 4 A1 factor Usuaansiadiildreusinamesgunssauviaiun

@ factor A1 factor USunaignsiadl A1 factor Uinausnsiadidildise
Foan ey (kgCO,e/ntine) ldda 1 Alandu USanaunavun (kgCO,e/Alansu) undsdoyadneds
[13: 14] (kgCOzeﬁIaﬂ%'u) Cozeq (before) Cozeq (after)
Alen1sdamsieisounsyan
fiudsedn 0.1010 0.101 39.693 31.916 Y9IBIANIRAIN 1S014064-1
DIW i 37
Y Ecoinvent 2.0, IPCC 2007
GRERGE 2.6600 2.660 244.720 196.840
(Ammonium sulphate)
Converted data from JEMAI
nsalumsn 0.3230 0.323 14.535 13.566 Pro using Thai Electricity
Grid
waifmmsUamUa'aaﬂ%mmm%uauﬂmw‘%luv‘lﬁ'wmﬂ 298.948 242.322 v
; ; 7 T (kgCO,e/nlansu)
war19a NNsUanUdasUsunaasuaunanIun 56.626

WA sUssiliulssaninimaailnaasugiaainnisannisidarsiadlunssuiuns aunsaauiuniy

AUN1SN 1-5 fiail

. PR - (51.7 x 44,760) - 48,207
(1 AduUsEANSNSNYaA1INNTAREISel (Vi) = > 47003
48,207 :

o o = , “ (51.7 x 44,760) — 39,023
(2) ANAUUTEANSNISINUYAAIINNITANEISAN (Vyg) = —» 58.301
39,023

530 (Alansu)

(3) EE (foudiuusanszuoums) = ~ o = 1.773 kgCOzeﬁTan%'u
298.948 (kgCO,e/Alansu)
432 (Alansy) .
@) EE (MdsUiudsenssuauns) p. - =1.783 kgCOzeﬁIaﬂﬁJ
242.322 (kgCO,e/Alansu)
298.948 - 242.322
(5) %CO, Reduction = X100 = 18.942%

298.948

nsUTuURInszuIuMsgeNuTInesgUnssalagnisannisldansiaiia 20% dawalviinnisanduyuuazdndiui
wWaguwladluanUsunauaisvsuinnsuwinUaesanaulleiieuiunousas nasniinisusuugenssuiunisis 18.942%

Feaenndasiun1sanasasUsinuasiadldlunseuiunisivi uasdieiiuyarmMmaaTegiavenseuIuNMnEn lagdl

a

ArduUsEANSNIsinyaAninTuInduieneularndtlun1sUTuUeegn 11.297 Mellwiddussansangadiang

wiswgiaannsanarsaiilunszuuns (EE) fanussiudndosain 1.773 T 1.783 keCO,e/kg wadansuansdy

o

WAl ARReNIsIRNIIMSNEINTE 19T UsEANS AN NadnSasnanasieulriudsfnannvesanulsenaunisiunig
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Usumlraenrdaatuluimianisuanidsiu lne Sandnnisannislansneinsuazasnansenuainanseddaduluniy

VANKUINNYBY Green Industry MkansnNUTURAvOURDYNYY d9AN UavdauIndey

6. A3UNAN1SANEN

wan13AnwildiinsAnyinsr U souuTIMEFUNT T (Refurbished) Rausifousuanau w.a. 2567
faieunuaius wa. 2568 lnen1siann 3 dunoundnain 14 funeu ileannsldasediifnislduiniian uas
muAuNsIAnveuds wagtilednvinsifisdstavinmiadnaasugia nan1sAnymuinnisannisldansiaiias 20%

1NNTEUIUNITLAN dmaiﬁﬂ%mmm%uauvﬂmw%uﬁamawm 298.948 kgCO,e/kg LU 242322 kgCO,e/kg

o w A

(Wasuulas 18.942%) mugfiunmsansuuineingavdaduladeddyiiveasuasnussavsnmanduindouves

o

gRamNIIUgaNLTIVaIFUNTIM LlilsaudisannansenuiesruuilialaunsaiIunsann1sUdesTunianfueu

o

WanTwikddaheanUsunamesdedunseidesiunssuiunsuite Jedwmalvsunulunisidavesdeanas dmsu

o

wwInNsUsuUsInsruIumMsiiiAansidsuwlasiieasnudsduliunaniudseneunisiu §3duldladendfgy

o

dwiudiunsiTeilvanun 3 d1u (1) M3vFudsunginssuntdnauriuniseusuiivelinauiingaiun1sdnnis

asiailuazainuvaendie (2) n1suSudsansruiunsinuliiivssaniam menisaiuaunisidansiadogauaiugn

v
] £3 =%

wag (3) madmaluladulfiieufuussnssuaunslagliifiuduyunisndn wamanardagvieufinisiasundad
annsnildufoRldasessdeiedugnanvnssutssani andesidavesnsfinuadel Wun seesnainaiiu
foya arumdouasdoyn warveuavesnsUssidiunsudosUinuaiveunsmausiveaasdlinseunquynifives
nszvIuNstesLey falumsfinuluswemmsiimaveneszernansivieyslieseunquilgiulunssuiunisdus 7
At uazihldsunsuvdeuinnssuundusitislunsiessiiefinauuiudlunisussifiunazanainy
AaaLAREY GeaztelianiuusznounmsannsafirunnagnsnsiaunegeiusE NS AN gega t@3uadauaHandy

aAnTgeIANYaINTSNANTTIANSURATeULAL 98 UTUYNIR
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