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ABSTRACT: This experiment was conducted to test desorption and recycling characteristics for silver ion
adsorbed into waste coffee grounds by using various desorbing agents such as nitric acid, ethylene diamine
triacetic acid (EDTA) and nitrilo triacetic acid (NTA), It is appeared that the highest desorption efficiency
for silver ions was obtained as about 97.8 % by 1.0 M of nitric acid solution, Also, in the case of less
than 1,0 of the ratio of solid and liquid (S/L) (g/L), silver ions adsorbed onto coffee grounds was desorbed
as about 98~100 %, and most of desorption process was completed within 60min, In addition, adsorption
capacity of reused waste coffee grounds for silver ions was highly maintained as about 43,9 mg/g until
the 2™ cycle, as compared with the adsorption capacity with 45 9 mg/g of the adsorption capacity for

virgin waste coffee grounds,
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Fig. 1. Desorption efficiency for silver ions of various desorbing
agents

(Volume : 100mL, S/L ratio : 1.0mg/mL, Concentration of
desorbing agents : 1,0M, Amount of Ag+ adsorbed : 45.89mg/g)

|71EA43}, 24(3), 2016



18 o3
2 3hnh Fig.lo] vehd ZAA7, AARgAS A o] BAE-S Hol= 1.0 ME Astglen S/L H]
|otle o = of=of thgk "ak&ol] °F 97.8 v= OF AJZe]l TRt & o] 9] gaks AYAE o] &
Al NTAS} EDTAS o] 8513 wlo] Z42+e] E2k& =5 285kl S/LHl= oA dg't AX™E,
Q1 83.1 ¥} 82,4 %%} H|usto] JrfjAom w2 & & o]&o] 2t AR A7 9] & (g)= BEH o]
-5 HoFET Yurtsever 5(2012)2 valonia &3 F2HA ] fu) (W= U oz YoE 3
tannin resin®] F2HE 2 0|23 1.0 M9] A4hg HA] FAHoA wl Fagh FAAAeTE Uk
A o83t °F 99.6 % HAAIA 4 S-S HAL o2 S/LEE] gho] AR "Ae2 S7eh=
sklon Jeon L APH| FAE & ol Aoz HuEoA|al glew T ojf= YdjHor
1.0 M2} HARGHS o]-g5tof oF 96 % HAPAIA 4= E2HA 7|2} ks F2HAIO] ool BIshA W
9le-g Bk up glek 5 JejA & Ao Al v} o gxA|7} olgHo]x]7] wjolc}'” Fig 3&
B Re SHES HAl DU M| BAAT  §/Lu} FAUET 2 o|e] BHgo| LTS
NSO FF BE SAARO] ABHAL.  HolFI 9om S8, S/LuYE 10 ojahel i of
D, A AE DABHE okl M DA 98~100%9] BAEE HoiFe), e} /L
A9l BRG] HAFES AWGHE AL WS 715,09 Ul oF 84 wo] MY e BAES W
Fasi Fig.2t 2 BAAQ W] B0l @ oFgen! 5,02} 10,09 S/Lulol A 212} o 70
E 2 o8 HieS HoFa gle 10 M B 55 %9] WEAeS Hoaqith AdAueR
o} FE7F A woll= 2 o]2of tigh gEkgo] 3 B 1,09 s/LH] WollA= ARAA7|I7 F2HE 2
25l 0.8 Mo FE=ofA = oF 87.3 %9 W o] 2% 1.0 M9 FA4HEHE o]8dle] aE4o=w
22HES 2ol e Yurtsever 5(2012)0] AF 2R = Q1SS AT 4 ek
835t valonia tannin resin¢] &= & o]

—

0M] AAHENE o] g5 AL o) Ak wHelg)
che Autel QX AP ATREE, A4k
o HASEE AAAT BLAWAA 078 2] &

1.0M] RGOS o] §3te] Aztel the £ of
2

29 B8 2RO

Wit Agdntie A7 Z7ktel whekA
Grtg Eak Z7hEhe BRIE 4 9l9len] 60iol

120

100 -

80

60

(%)

40

Desorption efficiency of silver ions

20 4

0.2 04

0.6 0.8 1.0

HNO, concentration

Fig. 2. Effect of HNOs; concentration on desorption efficiency

of silver ions dsorbed onto coffee grounds

(S/L ratio :
45.89mg/g)
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Fig. 3. Effect of S/L ratio on desorption efficiency of silver ions
using 1.0M HNOs

(Loaded amount of silver ions onto coffee grounds : 45,89 mg/g)
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Fig. 4. Desorption efficiency of silver ions with time using 1.0M
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(S/L ratio : 1,0mg/mL, Working volume : 100mL)
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Table 1. Desorption and recovery efficiency of silver ions

50 mg/L)

(Initial concentration of silver ions :

Adsorption capacity of

Desorbed ion ) .
silver ions (mg/g)

Desorbing agents

Desorption efficiency
(%)

Recovery efficiency
(%)

Ag’ 44.89 1,0M HNO; -§-of 97.8 90.0
32, HUMAZIS OI8F 2 029 MMSY =4 Fel A8E + U Aew wuEd

2% A% AFGelt SAT4S
B/ 9 16 BANS nefste] &
A9 A B2 B ARl e 1 4 8=
eisjojof glet, & AT AR FUATt A5 _
& olasiel o olod] it ael A same VI ATV BHE & olee Aag
& AESEO0 1 ke Table 20] g, OV CI8EIe] B A EAALE - A
W] ATH AN S o goAS Wo] & ofgo]  TENA FEE L0 MR SIS W = o= of
HRE EASE 94 Aveld ANsigzel of N8 W SHEUSH SNV LO Clsh 8
45.9 mg/g o]glon oMol &2} ul gaLS uhE) Folli= oF 98~100%9] & o] EataS HojEgl
5 A S E ATA A el © olee] a5 O 8.0 SWREL S2gel FA5 gastolt
20 43 9 mg/gRA] AYAL B2F=of B|E| X a2l AR A7 o] F2HE & o2 e
o] 44 %2 vlmH ot Gide] e g L0 MO BRG] ol3A) 608 ol w2 w3
& gAstelch, e awlel B2 w wag ww O OIFOUAS B9, 2 Fu R SAE wAd
W T ARG NG Aol & ojge) T T ANEE ATHAIA & o)l Hiet &
ot EAo] 349 mylg 2] oF g5 pe] o AEES 8.9 me/gRA A FAko) vlaiA
U8 HoAFAT. L olft puA Aol 4 UEEC] 4.4 % HE o ojds] & B2
$Eoiq AnAAs) & oled] e gage] T TIISHIC AEAAE A7IEd A
el ofeule] BA eom oot Adasy  FAAE AST Ul ke EAAS} vlwste] 5]
o] ZAOIG S AEAG WEe] mue  EE BAAE ABEALE el & 0 24
Jo= st AuAnend mome A 8 FENA S5 S e Ee, EAE o
S| EAAE Aase] o oles BaEe s O1ES AL olgsiel ERHoR wAAY 4
o it Ao o Gl AN pom U SARSE & ofE WA
W SN 90 BF £ 018 B Al B
A e olewg HuAoR 858 4 9t FAA

Table 2. Regeneration on silver ions for waste coffee grounds

(Initial concentration of silver ions :
6.0, Desorbing agent :
45.9 mg/g)

wastewater :
waste coffee grounds :

50 mg/L, Concentration of waste coffee grounds :
1.0 M of nitric acid solution, Adsorption capacity of silver ions for virgin

10 g/L, Initial pH of

Cycle No, Adsorption capacity (mg/g) Reduction ratio for adsorption capacity (%)
1 45.3 1.3
2 43.9 4.4
3 34.2 25.5
4 22.4 51,2
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