Theories and Applications of Chem. Eng., 2006, Vol. 12, No. 2 1717

o] A o) & 6L*7 g}al—:—sh,].
(leech@yonsel.ac.kr )

Novel Adsorbent for Production of Ultra Low Sulfur Diesel

Jun-Mi Kwon, Chang-Ha Lee
Department of chemical engineering, Yonsei University
(leech@yonsei.ac.kr*)

A&

st dAsd FfEo] A= F SFEN A SREES TV 299 FE Aot
A AAA ez AR qfAZE st wel, AA s E ds ARE Ass At
lopet gk, AHo] 2L qfAlE 7hER Y gAf Stol]l Eolde I SFEY e =
ol doll ZF o] BrFolA vk wl=AR= 2006 6€7bA] HA e & e
500141 15ppmw= , 7F&EAW ] 3 3gtE2S 35000141 30ppmw= =olet= fAlE WA
Atk 1Elar o] qiAlE o' AR AstdE Fola, fryolvt Ui Syt AR v
g HEo] HHOoRE AlgH oG o]

Argsto] 4849 ¢ e & & 99 d5 dAAolv. 7HEdS 249 =2 oYy
A Aot Ao RolAd ulal b T olFE dm A o] dRE #7]
I Ak sHAIRE, s A Foll ARREHE FlE LH9A7IH @] fEiAdE AR WY
g 3150 Fx7) 01.914 02ppmwitl Srolol FU[1].

71E00 AMEE O] Es 3 a2 315t oA A Eojof s, 1 aE& % Al
2 TMAIE WEAT7] s S whebA ol ATtelA AAR e & ﬂ”%—%
g, el =AM e or AASE Ao #e AFS sglen, i 3 3%
FHT Adgido] O ol @33 A Ao AR A A oF = A ﬂ%’%oﬂ 2

& FH AYE FAHA,

l‘ L

=
s

5‘21— ;q] _Q.‘XI-X gl-zl-_g_ UI

B QA e AAfel BHE0 AE F HTE W Ab gl dae] we A
B8E Holv AMEE FFAE MEstiith o F3AI= AHEItE 722 st FAH
o] 2w YSP(Yonsei Sepa-Puri)-12}3l mﬂé’é}ﬁq. T3k o] =4 A=FAYoKZn) w5
o2& THA =4 1Yl S(Silver) o] TFAIZ =4S AFste] AFElE YSP-2,

YSP-32}l o] 58 &3t}

2 7 T light gas oil(LGO)Z Z}7} shfslal e 3 &=y A4
o] <fo] tEt}. AHAEA] &2 LGO(untreated-LGO)E= HA F 2o 7
} A @f%g 190ppmwet & 313E 8200ppmwES $H-3la L,
LGO(treated LGO)-E F 537 Aes 2] 1% FFEolH = 31eHE 190ppmw ot

5

o
o
=
N
ol L
) =
P g o

i

o8lEzse 0/Ed S& X128 MLs 20068



Theories and Applications of Chem. Eng., 2006, Vol. 12, No. 2 1718

3}etE 20ppmw W THS- Ef-5tar vk 747+ LGOE FAStE S Al T & g5
=, A4 3gE, AALsde)R EREY, dsg4e & sE =+ dimethylthiophene,
4-methyldibenzothiophene, 4,6-dimenthyldibenzothiophene, 3C-dibenzothiophene©] 0il, Z A
3}31&E =+ pyridines, tetrahydroquinolines, acridines, indoles, carbazoles, benzocarbazoles, L
23l Ab4 39 E 2= phenols? dibenzofuran©] JATH2]. Hgh i A3 oA = F2Ale] A
A TS BelsteE AR FIEQor gk /\] MIBK (methyl isobutyl ketone)”} &% &
w2 A8 At

_S:Z__"/EJ-XI- /Vg

T FEAES Y8 sl A (batch) &2 WHol AREEHSATE 10mL vlo] o] oF
100mg 7} T77F t& F2AE 27 Fol¥ar 150T 2ol A 8AZF o] Est &
g3t A7tk 19" $ LGOS 10mLY AUAE o] &3t Hol¥=th vlo|dHel F4&
Ag-aL dAGg ZroA EEFHA 33U ol FFRAZITH 2 HEP o Ede MES
LGOS wjdl ¥ &7 &uE o]&dte FAAE AYAIZT. =3 F2 Ay e W
HOoE A LGOE FHat A2 BE AdS w3 A7 A dofxd &
Mol F 3 3FgdEI A FEo A4S N-S #=47](Antek 9000series)S ©]-&3f w45}
A TH.

A7 9 EE
dE =4 A 271, A Fu 2ar A 2718 BEE EA6] Al A

A}& v] 7 (Scanning  Electron Microscope)©] AF&H AT Al 7 EE YAe] A7]& 1.59
Al Sum Akele] Hfel %Xﬂé}”ﬂ, 2] b ofre] TAUE FHEHUE BolwHA A

79 Pel® AT E3F Figlol A Hol= utel ol Al T/ YAb Atolel FH
2bol = glth. ot Z]E:"‘%O}gr e FEol=o] A FHy Ar|de 2
XA &= v AS o Aoh[Figl]

o rﬂ: o

15.0kV X30.0K 1.00rm 15.08kV X25.08K 1.2080»rm 15.8kV X15.08K 2.808»rm

(a) (b) (c)
Fig.1. (a) Scanning electron micrograph of YSP-1; (b) Scanning electron micrograph of
YSP-2; (c) Scanning electron micrograph of YSP-3
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Fig.2. (a)Powder XRD patterns of YSP-2; (b)Powder XRD patterns of YSP-2 after boiling in
water
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Fig.3. (a) Nitrogen compounds adsorption and re-adsorption ability of new adsorbents in
untreated LGO; (b) Sulfur compounds adsorption and re-adsorption ability of new adsorbents
in treated LGO; ad : adsorption , re : re-adsorption

Fig4ol /&= & AF2AoA Axd F&ZA RT. Yangoll 23] 7dd F2A] Ass
Hlaulsle] HQkth R.T. YangS o2 3k WHS o]&3le] & e 8 e 5025
A& 2}o] E(zeolites)?} AFAIATE[1,3] 2 Ad, o]2A e EAE0] 7|E &
Ao ZAFEFF S e AxIUHE BHAE] HlE 453 =2 ATS /A

o8lEzse 0/Ed S& X128 MLs 20068



Theories and Applications of Chem. Eng., 2006, Vol. 12, No. 2 1720

TEAYG] AN £, 1 AHE gHbsto] YSP-19] et HlulE] & u, YSP-1
o] A4 stet= FFe A5 oF 260, & = Ag oF Lewi/tEF Aol F2 AL
e
10 10
2 o - ]
[} N; 83ppmw c
5 64 £ 6
3 3 4
5 3
€ 2 2
2 4 5]
0 0
YSP-1 Zeolites containging cuprous cations [3] YSP-3 Zeolite containing silver cations [1]
Fig.4. Comparison of adsorbed amount
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