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Abstract

The objective of this study was to evaluate the variation of physical properties and adsorption capacity after regeneration of Granular

Activated Carbon (GAC). It was found that the loss rate of regenerated carbon was related to the usage time of GAC. The

correlations between iodide number and loss rate also determined. Effective size and uniformity coefficient for regenerated GAC

were within a similar range compared to virgin GAC. This result indicated that the function as media is recovered. Although iodide

number and specific surface area for regenerated GAC were not completely recovered compared to that of virgin GAC, cumulative

pore volumes of regenerated GAC were increased. Removal efficiency of organic matter in regenerated GAC was resulted the

same or slightly higher than that of virgin GAC. This result indicates that the number of mesopore responsible for removal of organic

matter was increased after regeneration.
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A e Boeh 3 Btk ¥ ST oA GAC
1% (F/A-3Y) S AHgal9la, BWASTANA 1.5d Bt
AREE B4R o 7X] GAC 15 F/A-BW-1.1Y) 3} 4.3
et BSHGAI AMEE S48 oJ9x] GAC 1%
(F/A-BS—2.6Y) & AH&-3}3ith Table 137} 2= Aol A}
S5 FAke] ARk GACS 5738 et Aot ol
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o] AATkAE 20L/E0RE FYsHHA EE FSAI7|AL
(2545715 5°C/R), 930°ColA 0~30% 2¢ =575
82g/H 0% FYAA YA &, AAYztow AY=E
215t

e GAC-5Y GAC-5Y-EBCT7 F/A-3Y F/A-BW-1.1Y F/A-BS-2.6Y
97 auz ) | s 7e | @we e BwW BS
=3 GAC Post Os+GAC' Pre OstF/A” F/A F/A
TH S (EEH) S (EEH) SHHEEE) SHZH(EEHE) =g
AFB7|ZH ) 5 5 3 15° 4.3%
Bed Volumes 188,000 376,000 118,000 40,000 112,000
=M EL Calgon 1240 Calgon 1240 Calgon 820 Calgon 820 Calgon 820
s F-400 F-400 F-820 F-820 F-820
UZ (mm) 0.42~1.68 0.42~1.68 0.84~2.36 0.84~2.36 0.84~2.36
EBCT (&) 14 7 14 14 12
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Table 2. GAC2| &4
Parameters Calgon Corp.
Product name F-400 F-820
Raw material Coal Coal
Effective size(mm) 0.55~0.75 1.0~12(12)
12x40 8x20
Mesh size >1.68mm <5% >2.38mm <5%
<0.42mm <4% <0.84mm <4%
Mean particle dia.(mm) 09~1.1 16
Dry weight(%) <2 20
Hardness(%) =90 95~97
Uniformity coefficient 15~19 15
pblglem’) 0.45 0.50~0.57
Surface area(m?/g) 1,050~1,250 1,027
lodine number (mg/g) >1,050 >900
Pore volume(cc/g) 0.85~0.95 0.53
Rotary Tube Fumace
Blower
o]0 | |
.’
9 WED|
1 -|—|_
Ar  AERUY N,
930C  0-~30min

SEZL :5T/min
H 4 200 /min Eo: 200/ min
Rotary
Tube
Fig. 1. 2MEF MY HMa|oty ¢ SMEF M2 2 =A

Steam : 82g / min
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Sampling
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Y=232.4X%-308.5X+1028.5, R>=0.99 (Eq. 1) GAC, 9717153t AF-¥ GACSF Azl B/938iA

o714, Y = 2957} (mg/g)

4

X = A5 ()

AeE+EE o FA] (Pre 03+F/A) 3802

Fig. 4=
39l 9% F/A-3Y (8X20mesh) &} QA4 E+34
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ehiks] S7EE STk AAY GACOIA 8370 S7h= Uxe) = Fy] H3kE Vel Zloth Al GACe] vl A48 GAC

e T"r%f\lft‘ﬁ} A2 GACeIA A8 A - S Edere] o A FFFITL o Zlow, 53] FAFe 9

o) SRR AL BERl S-S DA SAIRT 20~500A A 71 Afo]7} B H-518HA] YERsLTE Table 3

e} 51572 %7}9} A2 vl AA eH, o= k> oA Hoixi= ZAH A A AT T

TEANI TR AAREATE s ARSI 3= S7FI oM, 20 Anke] WAl g2 74t vk 500

Fig. 49} Fig. 5°] Avh= Ax1elx] G243t Al 71 Aode] Ml E T} 20~500 A 919] FAlE- S7FsISith
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S FEaNT)E ool vlElekA] ¥ vha 4% 5 FOE AFA77E MEtE e A sk Aot o] et

7 Rt ol dA gk o)) L ek vERehs A A3}= Fig. 49} 5ol A5+ GACe] vlah A48 GACelA

§ EAES Haglehs QA A7) Aol Fadhs T 7 SR AR1o R whdk) Olﬁiﬂ AlE=

A AJsH= Aol 719 Wsh= Al GACS] S35 Wslel §E/71E2]

Fig. 6> 2/Jgk AR () of] wh AR GACS] 74 AANE d&FE nE oz Y7

A& WAE 2923 S8, A A4S Eq.29)

o] =&t oli= GACY ¥°§OM AN Aol A el 32. M4 GACHM FI|=2&e &

o3l £ = GACS] & AHgste] mFwofof g At

GACS] k& AXsh=d] o] 43 4 itk Fig. 8& 2171 GAC (Calgon 1240), 513 AH-¥ GAC
(GAC-5Y) &} A4 5 A GACOIA 3% 59 F71%4

Y=889X+0.73, R>=0.98 (Eq. 2) o] B¥TE YR Flojuh At GACel vlsf AR GAC

o} A4 GACelA Caol izl oz 71t Z1& & <+ Slth
o714, Y = GARF 2kg AA] A T oS SR A
H]’% "—E%(%) —e— Virgin carboni(Calgong20]
—=—Regeneration carbon(F/A-BW-1.1Y)

X = /\]"g‘oé"l“ (]d) 03 " - -o - Regeneration carbon(F/A-3Y)
3 —x— Regeneration carbon(F/A-BS-26Y)

Fig. 72 AREY4ell w2 GACE(GAC—-5Y, GAC—
5Y-EBCT7, F/A-3Y, F/A-BW-1.1Y, F/A-BS—
2.6Y)° AlFad FAERE SAIgeE slo)H,
Table 3 A4 4 - ol et AlgarRists} w4+

Cumulative Pore Volumes (cm%g)

0
0 500 1000 1500 2000 2500 3000 3500
Pore diameter (A)

60 (@)

03

——Virgin carbon(Calgon1240)
- -o- - Regeneration carbon(GAC-5Y-EBCT14]
025 —— Regeneration 5Y-EBCT7)

y =8.8877x + 0.7285
R? = 0.9809

02

Cumulative Pore Volumes (cm%/ga)

o
£
4l
20 20
0 500 1000 1500 2000 2500 3000
0 . Pore diameter (A)
0 2 4 6
BAE A1) (b)
Fig. 7. 2177 GACS2I MM GACOIM M3=z7/d +5 3= &2
Fig. 6. M4 GACOIA At2YSof w2 £Algo| AbRMRIA 1l;(a)F/ABX20mesh), (b)GAC(12X40mesh)
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Table 3. A ™ -F 2HdEte| MSI7|Hetet +HSIFuHE

(cm’/g)

F/A-3Y M M =

— e R N — )
£ 3354

GAC-5Y XMy ™ =

S
A -

Pore Size
Regen. | 371

(F/A-3Y) | (cm’/g)

Virgin
(Calgon820)

T/ o
Virgin Regen. A
(Calgon1240) |(GAC-5Y-EBCT14) (Cm3/g)

SI7H2(%)

A 0.498 0.584

0.087 174

0.417 0.629 0211 50.7

Macropore

(>5008) 0080

0.062 0.032

0.023 0.041 0.013 46.7

Mesopore

(20<d<500) 0180

0.114

0.066 58.2

0.090 0.184 0.094 104.3

Micropore
(<20)

0.354 0.343

-0.011 32

0.299 0.403 0.104 34.9

Si

Al

-
o

ol

r
=
2
-
=

7.0 8.00

(b)

Fe

5.60 6.40 7.0 8.0

Fig. 8. GAC(GAC-5Y)e| F7I2% =@t GAC, bAtE
= GAC, (c)X-d GAC

o)5 sl Lol y] 913 Fig. 90l GAC w139
71542 FA(mg) W8S =ASITh A5+ GACe] H]
3 AHg-E GACOlA Ca, Al Si, Fe, Mg®t 28 3577}
S7HEAL, A Sl F1EA ] FAVE O SV 218
2 Uehst) ghkd oz oPdadw A E 9 o
5~15% (wt) &] 771 E4S FAok= 202 484 itk
(San Miguel et al, 2001). 29 F71529] AE-2 5
o] 54, A ol ARSH o ol et thegsiet
(Pilard et al, 1995). Table 4014 AAE 2% GACS
3| H-& At GACOIA 4.3% (wt) oA AHE-¥ GACSE A4
GACIA 217+ 13.6% (wt) 9+ 18.8% (wt) 2 S7FHith
olF SRt (wt, %)l THre F71E22 s FFslet]
Qe Gder T2 (@ F F1EA ] FAl (mg) = $AF
319S w|, Ca> A5+ GACOIA 0.9mg/g GAC & R,
51 ARg Fo]l 35.5mg/g GACL.E Z7Fsl1ar, A4 o
48.7mg/g GACZE =o5lth Cad ARIG= () Foll Lnt
Ao EAlSH: &8t EFE FAXES BE S8l A%
Ao 7 FAY I, A Foll 2439} 22 ATHA
o Ahg o= 28] HA T (Steven et al., 2002). GACe]
A Call F22] A2 dAA Tl Caol Frll F&40=
A GAC Wl mlAlEe] =418 ety whizelct o]eigh |
Alae] EAE Ao Alg ul f71E4 0] Fa ddE o
AAGE F&S v|F Zo|rt

dl

3

33. MM ZdEte| ¢d =

AR GACe digt 17 ¢] W3t AAZEA 2 7]Folyt
uliEgke] st &4lef] S wH]7] widel F23 A%
%9 3ljolt}. Table 58} Fig. 103} 118 A9 GACS
A4 GACS] §17 3 W3k b Zlo|th Table 5014
12x40mesh 4732] A5+ GACe] Bl A GACS] FH oy
A7 1.69mmell A 1.60mml 2, #H4 U742 0.45molA]
0.50m=E 71¢] WA= A ¢ksket. 8x20mesh 4742 Alat

rE

_
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Table 4. GAC(GAC-5Y)0lM R7|222 5%
e | g | Ueoow | e
Ash (wt, %) 43 13.6 18.9
Ca 0.9 35.3 487
Al 75 16.2 2.7
Si 94 104 14.5
Fe 23 30 48
Mg 0.6 27 37
Table 5. A7+ GAC®2} M4 GACel ¢/ 4
T =2 Z[ciZ (mm) =24 (mm) dSHT F2d(mm)
Virgin(Calgon 1240) 1.69 0.45 1.73 0.64
Regeneration(GAC-5Y) 1.60 0.50 1.49 0.67
Virgin(Calgon 820) 1.99 0.86 143 1.03
Regeneration(F/A-BS-2.6Y) 1.9 0.52 1.34 1.02
Regeneration(F/A-3Y) 1.72 0.87 1.31 1.03
Regeneration(F/A-BW-1.1Y) 1.82 0.81 1.29 096

OVirgin(Calgon 1240)
m Used [GAC-5Y)
r1Regeneration (GAC-5Y)

Element mg/GAC g
wW E=3 (<1
o o

S

Element

=]

Fig. 9. GAC(GAC-5Y)e| theiaze ®I1=22o| FAH(mg =
Z; (a) &7t GAC, (b) AFEE GAG, () XM GAC

GACE & §174°] 1.99melA 1.72~1.90m= 743 7
o] Aot & HLE oA = Attty #EATE
AHAY Fof 12x40mesh pj'*é“i}?l 39 1.739014 1.49=,
8x20mesh &€kl 73-¢- 1.4304] 1.29~1.34Z As
= A%E vEplon 1741 ‘%O}X]X]E oot e
Ak} AjAeto] Aol e ghs fAIsklTh

Fig. 107} 1104 7t @d€re] 738 SH5%F Y
el A=) W e vES EAEIIEE A9t GAC
o} A GACY] o5 Wis Fx AY Ak F4E
e T 9lom, 227 (mesh)®E T35 v&%E fAFsH
78S YRl AL Stk 12x40mesh RS A9t - AR

(o
-

Mo

r—{u:
o

(¢3
r

- A GAC F5FollA 16x25mesh W $loll A5H o] gl
a1, 8x20mesh &R 16~20mesh W2l U3ich

34 MY GACoIAM B&=Rr7IEE2 MA
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