
WO 2012/070706 PCT/KR2010/008418 

^ -a-sim *«•§•£ ^-a-sHr ^ 
71^^-6> 

£ 1^£r -?}-£ 0.5.^ HO>^ 
^lT5"(1iil^il/s"^<yl/^}<s ^l(Benzene/Toluene/Xylene)) ^ -& ^IS^TT 
A^°\) ^^°14. 
m?]<k 

^ ^_S.7> ifl*j 6%*J 
^7}^5L 9.M. °]^ GDP ^7}-§r$] 2T3fl, ^4 -n- *11-# T^-S- ^7}-§r$] 3*M 441" 
A^r tiojji $X^7A °14. °l5^^7Rr ̂ 1 f^^l 

^ n^-S- f^Hl 7l <£ ^4. 
f1^ ^l#(>M/l-^,iA4<lM)£r 4^H]-(Naphtha)l- ^ 

M-HH]- 6\]Tg$\, HSli ̂ -2] 71^-^^-
s^r'SlI 7]-#5i(Pyrolysis gasoline)-i: ^ -*3^5] M", 

M-HBj-1- ^ ̂  7^?^(Reformer)# (Reformate)l-

°1^ ^-S-2] ^7>S °]3H 2007^# 7l^ 
JI $lJI, #7l wo>^ 

7^ Tils 7l##^ AA 
A&91 oj-g-^-o.^ ^_o ^rflo]] tfl-g-^ ^ ̂  ̂l^o] 
vtyAA, q-HBj-1- rfl^ll- ̂  SX^r *il-#5] Ii7[ €-3-^1-711 5] S&A. 

, i°- }o A f] :<rv'-5l] ~o~ y$ (FCC, Fluidized catalytic cracking)^ ^ fi-fr-'^-T-E] 
$\ ^T-n-1- ^^}7l ^ •& tfl s ̂  o] ^ ̂  o] v\ t sj e FCC ^ "if 2.xr 

^7}^}JL $i4. 
FCC ¥§11 ^S^l-5.^, il- ̂ A HSli MTBE, Alkylate, 

LCN(Light Cracked Naphtha), HCN(Heavy Cracked Naphtha), LCO (Light Cycle Oil), 
^ SLO(Slurry Oil) %-°] & °*1, °1#^ A A ̂  ̂*1^1 AS-, ̂  AAA 
-fr^-, ^iHr-g- ^4^ -fr^-, ^^T-n-g- T-3- «fl^l, ^Tr/^^-fr-g-
^•vr-%- «HM, ^ ̂ ^-fr-g- ^ A>-g-s|j7 SXA. 

ZL^A ̂  Tfl 3 7>#5l ^ u] Q6\] rfl ^ ̂  ̂  o] x] ̂  o.s 70>5]-£] JI 
913-, ^1 ^^1 Aromatic fMl7l" A^ °fl ^^1- A7)AA^T FCC ^l-#°ll 
tfl •& 2A X\ 517} ne] M-, O] § ̂d\] X\ LCO^l ^ -f, 1-ring o] #2} 

^^-°1 70% f-TT^l «H 91°] 2A- x\ 51 ell ^ <r± ±SL^-%; 
o_^f)-o]l rrj-e]- ± o_ tij-g-o] H_T]] ^-7\%tSfm 

^7} LCO^l ^-T-, A^M ^l^t M-HHl- 7>^^o] 
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M", 2-ring JL ^^(heavy aromatics)^] 1-ring ^ 
TTxET stjE-^W-o] 71$ 

=LZ\ilr, <£*] ^ 
JIB] %> Bfl, ^7] FCC ^ *\]*\ ^^>5] ̂  LC05]-

9X$r TT^-# 0l-§-*H -n-S.^ 3W ^-fr ^ 
^2] ̂  ^ % O.S 7ltfl^4. 
^ ̂  *114,585,5453: °1H^ 4^:7>7> 7>#5># ^l^^>7l 

-fr¥# ̂  ^ *H# -S-H# ^°1 ̂ °1 
7>#^1# ^l^Rr 7flAi^>ji §14. zie^M-, o]e^ ̂  o.^ 
7>#5}d\]X\ HG>^ ^ rrfs. ^^-jl z>\<q^7}x]7} ^ wG>^ 
4^5. af-£]<^ SX^-B-S. ^-7>7>^1 H*1 ^e°ii^r 
4^:7>1- ^ lf-*H tfl^ o]^p7> 3ES fe7fl^ 
7l#SA^ ^Jr^oj 

5E^ ^16,565,739^^ #¥# ̂  ^ *H# -S-H# 
°l-g-SH M-HBJ-Sq- ^ #5^# 7flAl^>jI §14. Aj-7] 7yx\Q 

4HBH1^ ^°1 ̂ -T-3711 ^7l *IH€ ^l^## 

ik^e] 

7l#^ 4^1 
o] <4 ^ ̂%°1H, £ i^*l-i-£r LCOS> ^ H0>^ 5^i-°l afj-s] 

9X^r ^171- f^tfl^l-ul 5£^ 
^ ^#1" €-3-^ °1 ^7fl §H €-3-^ 4 f-Tjl, o}^rg\ %-g-s. 

3-^-7} #5^2] ̂  J£^ 7>^^ ̂ <^1 tfl^ _S_^o]l ^-^>71 
£ 1^-1: 

S-^o. 7j^ ^HOli]-2Bftfllx|tAllSf 
€SS^1, ̂ ^(aromaticityH ^^-o] ̂  ^ 
^ ̂  5] ^ ̂  4°1 # -$- s(FCC Light cycle oil)# v] ̂  Tr^"# 
4-g-^°i, ol^s.2] 3.^-7} wo>^ 7^# 7^1" ̂  $1^ ̂  
^ # *il ^ o] 4. 
4*11 ^r^: 

4^15f 7^ s-a] # Tgs§ §>71 3 ^ ̂  0]] X\ ir (a) ^ ̂  4°1 # -$-°J(light 
cycle oil)# «1^ U-^ Sf^-1-# af-^Rr #^-# ^7fl §>011 A\ 

^#^71^ ^711; (b) (a)^^Mi ^ a5f€ ^ 
^PH z;}d\]X\ ^-SflAl^ir ^1; (c) (b) ^«^1^ (i) M, 

^ T£±<T 9 (ii) ^ (Hi) ^ ̂SLS. 



'4a 4a 
5Vk-k^k^-k5 tpM&& te^-tz-tz^lnlr 

life It"S? is life fa Lb k Lb "irk brlts-fr k-k~^tfl-fH k-k k [b lb [t^it K> k [ci-lti T? \$Z\ 
'•tali "5V fc-k-

^k ta -^kk^^ (<0 k-k ^k to-kk 
ii^Hk^-^kk tok^(p) Lz-k^k-ffl Iz-k'kLblblt^Fo to^-m^ led 

'4a4a "5Vk-k -Irk I^THY -Utb^ ^4^ 5"o k-k 
-f^k £1*1* k^F^-klT to iff to-h4^ t^tfak te-k~S~Q ^ kks^k 

"SfcT-k p. "i^io k^ -k-Erk to'R^^ SO kth 100 0 Lb4Mfe?-k k-k 
tv^"S:"cr^?T^ 4?"?^ tb Lt^-k Ix k^L° 5% =^4? 06 ktt1 S klM?1 k t^"a k"kL° 

4a4§- tstfrt*' k"R"S:"o"-5r kk^L° 5a to "hi? ̂ "5" 3 iff ik a L°425ii if^T k# 
'fa-§4^ 'a to4a5IEft '4a In-Mo 4^kk '4^kk '4aln-^!> 4il-k 

jtL %=£a^l? S6 t*tH 01 a l°43~ff k k4^ttfl "=r:E a k"k k~5" Isk"?? 1? to k toOOZ 
t* th 0Z t^-Q" tfl^~ to 4a t^s-'{o/4^ k k -=r Lt^-fci (P) L^-k k tb tb tt^-zir K> k k-k TST \ZZ\ 

'-k4a 5~o k"k -|rk ^4^-fes ta llk+a ^Uk 4i-^ttz 5ttZia (v) [Z-k 
^--ir-o- "s 4* k ts-ir k tb tt^4a (°) Lz-k ^ k-fn L^-k' k tb tb It^ K> to §=L-HL "k [IZ\ 

'4a4a 
^"kk ^fe-pH SuF-I —To k# to^P^PW^N (m j£ '-^Y 

§UT-H ^fo kit" 4^k"?^4?4a -=k\k -H^ia k-kL° tt^ (- "irk 
to i°r to SuF-Z (T to k tb Lt^ (°) k"k ' k tb tb tt^JrFo to k-k ^ [03] 

'4a4e- 5Vi^ ̂ k kk kk k4^k -k-k kUOJ°Tm 

00£~0I k4^4air -s-%^4? 06~£ kio4fl t^"a -=rkk [Y klb4? k[tfi-H -=r:E 
4atd-^4o jtL S6~0I tt^4*"ir st°43-§"tt^ to-kt° £ ttak k"R 5 o-Sr 

tir k^r 5Vaa ^ 'HOW 'HVd q: ^ & t^l°r ' k tb tb tt^^rFo to gi^tL ^ [61] 
'4a4a ?Vp^-k ^-k lo fc[nw 

fek #ltr4*-H 3 k4a^tt^ kk^ ^k-ir to(™JsSuv)v 
01-17 tZH^ k '4^ to ooe IB # IV/TS ^ 4Y^IT ^ ki ̂ 4s-fe5 #4a [a^Q 

-k4^ts^^a^^ to^(q) kl°r'ktbtbtt^^Fo togi^^- [81] 
'4a-4i 5Vk-k ^-k ^4^4as Mo %&^k 

s ^-k tir-fes [o^4s^fei°H kl°r'ktbtbtt^^Fo to^4&^ [L\] 
'4a4a 5o"^k ^k ioi^k 4a4^ 

^Ifa^fkjtLjikta Itaft ts-s- a-Ht TE "o"^-cr [Z-k k Lb Lb Lt^it K> to ^=L-{PL [91] 
'4a4a ^-k ^4^4a5 "fr^F-cr toi^k 

4a4s^t5ttak kLb# -irk ^01 jtL '^6 '^9 '•zr4a-ft.'$' #Lt^4a toi^k 
4a4^ ^ 4^ k ̂  4a L'i's 4o ^=r to Lt^4a (B) LZ-k k Lb Lb Ll^"zir to LSI] 
'4a4a^L^ ^^L^ ̂ #L^ ^Lts^ ^ ^I°H 4^-k^ ta-^5V-^-k 

bs-[a2f Lo-n-ta4? ^r4-§-4a2f ^'Lt^4a lZ ttfe"a -§"irk io-kL° 
6^ia ̂ 'IR»^#'prp tirk-^ kLb^(°) k-k (P) ^;L^^ ^kkk-^ 

8Il7800/0I0ZaX/X3d 90/.0/.0/ZI0Z OAV 
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[25] £ 1^2] -$7] X\?]Tr #7% <%7] 
<£Qs\-oil*1 S^-AlH^l# ^-S]§>ir ^1- ̂  
SL^}^ ̂ # ̂ -^3^-5. ̂ \:~c\. 

[26] £ 2] H^l ol] °11 Ai, ̂ 7} 31# ^ ̂  #7fl1- 7j ^ 
4°MI: -Irla" 7}H^l (mixed xylene)# °]sf^] 7] ̂  ̂5:71], ^ -#7] -S^1-
*BM# °1^5H?1^ ̂ d\]X\ ^1-# #71 #7^ 
7fl^ A]7]^ ^Till- ^ °-5. W. 

[27] £ 1MS] H^l °HH, ̂ 7l wo>^ 7]}^- ^ #511^ A]}^ oll^ejl, H5-€3l, 
^-131, M, ̂  7}<n^i# ail-^Rr 33# ̂  °-5- ^4. 

JL4 
[28] £ H"^ °11 = 13 7] ^ ^ 5 <y M-HBj-1- rfl ̂  §H 5 

^2] ̂  4°1# -$-^4 s^l-# af-^Rr 
#^5-^ Jl^s.2] «, IHf-Gfl, 7}<U ^14 Ho>^ ̂  ̂ # 
7l-^^>7ll ^K°5.*|, *34Hi-^2} ^r^ll- ̂ °1^# "T- 91^ ̂  
^7l^<y «o>^# 7-11^^4. 

[29] ^1, «j-^/#5ll jfl ^ ̂d\]A\ 51^-7} 7]}^°] 7}^^l3Z|- 3^.7} 

Til^91 5S| 31# ^ °_5. TllS^JI, #tfl ̂  °_5. 7>^1 7} 2} £ 
5] 7fl7l-^§>^ 7^11- ^-7>7>^1 °1 # 

5=^14 
[30] Sl^H^l o] jr^q.B}.^- 7fl^£ol4. 
[31] £2^ 7fl^5> 13:7117} ^7\Q £ ̂ 011 rrj-^ °1 J:## 

M-Hl-^ir 7fl5>5lol4. 
[32] £3^ 711^^71171- ^7>£ £ 1HM1 W 711 91 31## 

M-Hl-^ir 7fl5>5lol4. 
[33] £4^ °ll ! 31,^5.^131, ̂ -131# ̂  ̂7-ll§>ir 13:711, Sf5>7}^^l^ 

13:711, ^ 7} 11 ̂ 1 o]^^7} ̂7}& £ H-^°ll tW 
711 91 3L## ^r 711 ^£°14. 

^A]l- 3] ^ ^Efl 
[34] ^^21 ^ w-sl SL^^jzj. 

^ol4. Z|tr^o] ̂ Oifo)l ̂ tiiJll- ̂ -71-f-oll 

O_^§oll ^^^^^14 4^ ^^1 51 ̂ 1 7]-^^ ^iJll-
7H §}JI oj^-oll -n-2] §><4 o> ^4. Z1S] JI ̂  ^ ̂  ̂ Hl $X°] *\, 

^^1 7]^rOj] ^ol ̂  ̂ o] _o^ll- #5l_o§>7ll JL! ̂  

$14^ ^T^^l ̂  ̂  -T- ^ ̂ ^11 -& ^ ̂  ̂  *$ 
[35] £ H"^ °11 *\ ̂  (a) ^ ̂  4°1 # £-°i(light cycle oil)# V] ̂  sf^l"# 
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S44^ #4# 444 ̂ 4 al-ofl^ 4^4^ 4444^ 441; (b) -$7] 
(a)44H4 44 S44 44#, 44 441 44 4°H4 44144^ 441; (c) 
44 (b) 44H14 4 §114 44# (i) 441, 444, 4 4^4 9 <444 444 
4 4, (ii) #31 4 44, 4 (iii) 44 #4^5. 4^1 47} ~ #7%; 4 (d) 44 (c) 
44H14 4el4 441, 444, 4 tir9 ol^°J 
441 ;4 S44^ 444 444<4 S44 #4^-5-44 444 *11-# 4 #314 
*11-## *11^4^ 4^# *11444. 

[36] €SSA^£)ir 44 4°1#-$-4(1)4 45-444 44 44 44 <4 4 
445]^ 44 4°1 # -$-4# 4444 °1 <4 445]^ 44 44^, 
44/4444 44 <4 4 444°1 a44^ s.4 444 A>-g-oi 7>444. 
444°1 a44^ 444 444 44# 5 44% <44 a44^ 44^-5., 
a-4 444441^ 444 44# 15 44% <44 af-^Rr 44<44. 

[37] °ll# 44, 4 4 e] 444] 7l"44(raw pyrolysis gasoline)(RPG), 44 4 4 e] 
4 44] 44-: 4 (heavy raw pyrolysis gasoline)(heavy RPG), 4 ii| vl 91 451] 
7} 44(treated pyrolysis gasoline)(TPG), S] S^l °1 H(reformate), 4 4 444(heavy 
aromatics), 44, *11H4, 4*?!"7f—-$- 91 (atmospheric gas oil), FCC 44-: 4, ^ 4 

^f| Yl A]-(light cracked naphtha), 4 4 44] Y4]~( heavy cracked naphtha), FCC 
4 44 5L S.Q(FCC decanted oil), 444 444(vacuum gas oil), 3.9] 7}^ 
_9_ 91 (coker gas oil), 3. 7] 4 4 (coker diesel), 3f] \44 coker naphtha), 4 4 4 
444 44 4 4 (heavy and reduced petroleum crude oil), 4 4 44 44 
444(petroleum atmospheric distillation bottom), 44 YI"91" 44 
444(petroleum vacuum distillation bottom), 4 4 (pitch), 01-4^(asphalt), 
4 4 41 (bitumen), 4—4—4(tar sand oil), 4 44(shale oil), 4 4 "4 4 
o 4 -°-5-44 4-,:-4 o1! 4 4 vrdiquid products derived from coal liquefaction 

processes), 4 44"4 J"- ^A]--^-(heavy hydrocarbon residues), 4 °1 44 4°1] 4 
<4i^^ol5l-c A}-g-ol 7^§>4. 

[38] 41?]:, 4°!#-$-^# 4-g-^ ^#1-
wl-^^5. ̂  ̂  ̂ >M-, o] ol] ^ °1 *11 ^ 4. 

[39] wo>^ oil rll ̂  7115>A] O] Jl#£7l- £ loll 5.A1 £l <4 §14. £ 1# ^ 
H0>^# ^^4^,^71 ̂ ^Afolt OOj(1)o] 44(2)5. 

£°J44. 
[40] ^44^4 4°l#-$-4# ^4 ̂ 14 #¥#44 4-§11 ^44 4^5.^#^ 

4 °1 480 4 4 565 °C4 #4(Gas Oil), 4 #^4 °1 565°C <444 44°1 444 
4 44. 

[41] <4 7l4 4 4 4°1 # -$-44 44^] £-£. 70 414 80%4 444 4 4# 7>4 ̂ , 
170 414 360 °c4 ti14# 4^ 444^ 444°14. 44 4°1# -$-4°l 444 
44# 4°1 7>444 ̂ 471-4 444 *114# 4^-^41 #s]44. 

[42] 44 4^74 si 441 (2)4|4 471, 44 4°1 # -$-44 4414 44 4°114 
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«HH1 2]§H 3= 7fl oj^-o] j7s]i-
^ ^°1 ̂  °1^ 13:711 a\]X\^ i7fl2] 
JiSlt- SsW^l gol-o)^^, O]^ 17112] HO>^ 
JlSl 1- ^ 3.^-7} ^ ̂ -°1 7] M- o] ^M1 ^ ̂  € 
HfctHsl- ̂  ¥°11^ 3.^-7} wo>^ ̂  O-S. ^ 9X7} nfl^-o]iq-. 

[43] ^7] S] 13:711 oil *1 ¥ 711 °1 #2] uis] 1- ^1 
71121 woH^ uIS] ̂  #7} ̂ 5L SL^ ~ $ °] ^>4- °1 °H *1 
^ v§7] nfl^-ol4. 

[44] ^7] s] 13:711 oil Ai 4-g-Sl ̂  ^ t^l q- ^ S] 7} ̂  §>M- o] AJ-o] 
YHlt- af-^Rr ̂  ̂1 W. 6^, 9^, ̂  io^ ̂  ^°1H 
^1l3]£]ir §>4 o]Aj-o] Sf-§Rr ^ ̂ j ^4. wHH*l-7fe ̂ 7] 

sim,#elW-^, ^a o]^o] A}^^. 
[45] ^-7} ^r^^l s] 13:711 °\]x\ ~ ̂ 2, 3.^ 2] ^ a 5} 5} -ft *L 

^21 ^isl-^37]. go. *H7]§Rr 1M ̂  
H^M-S.5. ̂ 7H°J 1:^1- *1171 13:71171-&O] 5.-ft w-iflo] 

[46] <%7] ^^1S] 13:7115. S.^ £l ~ si — (feed), ^ ^ 4°1 # SL<2l£r 2-ring 
0141'21 of 45 xfl*l 65 ^% af-s14. J£^ 4>7l 2-ring °l#2l 

<$ 60 ifl^l 75 ^ tfl^-^ 3.^-7} wG>^ 
5£^ 1-ring ^ ^€4. 

[47] ^7l S] i3:7ll oil Ai ̂  ^ H(3)7> ^ ̂  ^ (4) 
*|7H ^ ̂  i¥ °1^2i JI^II^ 

s^^l ^^^^7} AV-g-^ ^ §14. 4>7l JI^Il^ ̂ S]7K ^^lM- 5£^ 
^ S] tfl s 51 ̂  nr^ ̂  5L^1 ̂ >, 5E^ Si/Al # ti] 7} 300 °1 ^>°15L 
7] ~o~3-7] 4 ifl^l 10A(Angstrom) °l#o] *H#4°lH ^>^1 ^ 9M. 

[48] ^>711 ̂  AJ-7l ^ ̂  *11 #51-0] H ^>*11 ̂  ^ £°1 4 ? ̂  °11 
^r-s-'i: ^ 91^ 7]^3-7]7}6.5A ol^o] *fl#Bl-olH ^}^1S 
^11 it5] ̂  FAU, MOR, ^ BEAS-^-Bl *d^S|^ ^>M-2] *fl#Bl-olH ^}^12]-, 
7]^37]7\ 5 tfl^l 6.5 All *n#4°lH *115. MFI, MEL, FERS^-Bl 
Al^S)^ ^>M-2] *ll#Bl-olH2l A>-g-^ ^ o.M. °^7lA] tfl^ 
*11^:5l-0lH ^>*11 til *11#BMH ^-4^1 ̂1 tilir tils. 5/95 ^x] 
95/5°H, til-^^^>7ll^ 50/50 tflx] 95/5°14. 

[49] AJ-7l ^-§11 FAU, MOR, ^ BEAS 1^ 
01^2l *ll#Bl-olH *11 10-95 ^% % ^^lM- 5£^ #31 o] ^d\]X\ 
^^51^^-71 5~90^%1-^^H 10-300 micron2l ^£5. ̂ r^-

*11 ^ 9M. 
[50] AJ-7l o] ^^11 §>2] i3:711 ̂  1-ring ¥ 7fl o^o] 

^^•S" ^K-t: ^1 7}7.] 14 naphthenic ring-i: ^ H"-i: ^71 ^^*1 S] 
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#7lMH ¥ °1#2] ul^l- ^£°1H •& 7fl2] HO>^ 
SLsH^l^l, oj^Tfl 

Naphthenic ring°1 € %-$r 3^-7} 
##74#, 0]^.0\] ^ H.O] ^3 7]- ^ ̂  Ol Tnl-E-o] ̂  %0]t±. 

[51] ^7] #7112] o] ^J=L 3. % o.^ r= 7fl 0j^o] ^] 71-^1 # 

Naphthenic ring^#°l 0}# -gj- 7fl o] T}-^ $-°- 7}x] 2.^-7> ^^^1 
3.^7} ^ ̂ "°1 ^&£-£. #sf5l <H V\ ^ 3, 1-ring ^ 
CokeS. #^H 7>^11- ii^#. ̂ X\ ̂ *1 ̂  ̂ ^l &5.^ 
#-§-^£1- 349°C°11^ 749°C2] Cat/Oil ratio# 3-155. «H 
<^711 ̂ tsfl ^#. 

[52] #±^7} 10 °1 o. S] 1- 7] £] ir S] H2] <$ 
15.7 ^% ̂ £°1#. °lir ^ 66.6 ^%7\ (b) #7lHH 

<££ 3.^-7} 5&^ 3.^-7} 
#^€ ̂  9l^r ^°1 €4. 

[53] IE-?!;, £] TT s] Jr. 2] 2t 46.3 ir^^-cr Naphthenic ring~lr 1-ring 
°W ^ 92%7} 3^-7} 5£^ 3^-7} 

^ 91^ 
[54] o] &1 •& oil x\ ̂  H0>^^ j7 s] o] ^7^ -gj. ^ o] ol ̂  ̂  9.1^-B.S., 

°1H S:^}7) #-§- 2:#-|r ^^^1 S^-Sl] ^r0!6} It#. 
[55] ^7} ^ ^^1- °l-g-^ ̂  #7111- 74^1 I?1H(5)^ (i) Ml, ^ 

9 °1^ Hr> (ii) ̂  ^ ^ (iii) -fr^-^-5. ̂ -s] X\ 7] ir 
^ #711(6)1- 74^14. 

[56] JI^-7>^^ ^:31#1] 011131, ^-131 ¥^1 ^^^7l ̂ -S] 
#7lHlA4 A]]^SLS. Sl^€#. 5£^, #7111- 74^1 SlHir 
M-H#31¥1- ^--n-^l-jl $1#. #7l M-H#31¥^ M-H#31 (Methyl 
Naphthalane), t] ^1^ M-H# 31 (Dimethyl Naphthalene) -§"& 

[57] §>7H174 ^^£1^ v}$}-7^o] Qjz o. ^ ^ 
#7115.711^^ ^51 $X OP}, ^SLS. ̂ -Sl^>^ ^71-^^1^^1-74^ 
-g-S.5.21 ol-g-o] 7l-¥^>#. 

[58] M, Z}°i 31 ̂ 21 3.^-7} ^ ̂ -4 3.^-7} ^ £21 Qg.7} S) ̂  
#^^,#^9-1021 H31^^1151-#7115. 3^-7} 

[59] ^ -9r^ J&7] s§ £-#34- €#. #7l -%-&£; 21 S.^1 
^£^.5.74 i) 2-ring °l#2l ^ ̂  ̂  7fl o]sfr$\ 
#4ll- £$r #5H^l7l7l- olc^ j7W.7]. HO>^ ^ = o] ^3 71-51x1 

^£,iii) 1-ring ^^^°1 ̂1 # Naphtheinc ring°l 9l°] 3.^-7} «0>^ *11#-o] 
o}^ 3^-7} wo>^ *11#2] Qg_7} £1^1 ^ iv) °1# o]$]d\] 
3.3?-7} wG>^ >11 #01 o}-L\v\ 3^-7} wG>^ *11#2] Qg.7} £]^1 
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it 4 4 4. 
[60] #7l 4^ 44 (6)°T| 4 4^ 4 ii) 51^-7} 444 44 4 3.^-7} 444 444 

Q3-7} 44 444 Hfc444 44(7)5. £^44-
[61] -$7] Hfc444 44(7)°1144, 4*11 4°H4 44444 4444 44, 

4444 C9 444 4444 Hfc444 444 44 C9 °144 44444 
4444 4444 44 4 114 C9 °144 444 44440] E4^444 
44 4°1 ̂ -X\6\] ^q-Tfl €4. 

[62] °1 5-14 4444 444 4444/Hfc444 44°ll 4i-3-44 4444 
4 4 4 4 4 4-3-4 44°1 4. 3-?\ JL 444 C9°l 44 444 44444 

444 44^ 444 4 444444 44444 4-3-4 44°14. 
[63] 44, 4444 44°ll 2]«fl 4444 °1144, HS-44 44 43144 

444T11 4^44 4 4 4 °1 44^-3-44. oie^^-ell4#°l 4444 
4^444 &4 44, 44 444 441-5. 44444 °) 44^1 °-S- C9 °14 
444 4444 4444 4^444 444 ̂ 2114^, 5£4 4314 44 A 
4444 44 4°-^! 444 ̂ 14441- 44444S34 4444444 
444 ̂ 3144. 

[64] 4-71 Hfc444 44oii4 4444 444 4444 44 444,4 
#442] ^144§1 46,867,340JL°11 4 444 444 4444 4 °1 
44^44. 

[65] 4,471 Hfc444 444 4514/44^144 4ti14°l 20 44 2002] 
4^5. ̂ 44 S-44°lH 5E4 444°lH 10 4*1 95 44% 4 44 
44^14,4 5] 4,4 4 4 44^1 4, 4£4°1H, 444, #5] tH4s4°lH 
4 4HS-45.4°1H5. ̂ 14^4 ̂ os^-Ei 444 44 °144 4714 
44 4 5 44 90 44%s ̂ 14^4 44011 4^4440^4 471 444°ll 
tfl^H 0.001 44 0.5 4444 444 44, 44 4 4°-S ̂ 4^4 
4°-S44 444 444 4444 44 44°1 444 44 44 44 
444 444 4 44.471 444 44 444 47l 444 4^44. 

[66] 44 44 °114 44 4 3.^-7} 444 4 4,4 44/44 44 444^ 
44444. 

[67] £ 2°114 4 44 44 44(6)°114 4-5] 4 4 4 4,44 44,4, i) 2-ring 
°144 444 44, ii) l-ring 444°144 4 4 014s] 4^ 4^ 
444^47]- 4^ 91°) 3.^-7} 444 444 4^71-44 444 44, iii) 
1-ring 444°14 4 Naphtheinc ring°l 4^ &<H 3.^-7} 444 4^'°1 44^1 
3^-7} 444 4^4 4^71-44 444 44, 4 iv) °14 °14 °11 ^47} 
444 4^°1 44^1 ̂ 47} 444 4^4 4^71-44 444 444 4^4 
444 44, 4 471 H4^444 44(7) 01^.2] JI^-7> 444 444 4^7]-
44 444 44i4 11 °144 444 444 444 444 444 4 S444 
4^ 4 4 4^14 J:4£t- £4 44. 
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[68] #7l £ ^ Al-ojs o_o^(1)o] 

^711(2)5. ^^1(2)^1^1 ££ ^ 
-9-^(3)^ ̂  £§11 ^711(4)1- 7^1 51, (i) «, ^ ̂ ±^9 °1#<?I ^£, 
(ii) m ̂ £, ̂  (iii) ̂  -f}-£o_5.2l £e]l- £e] ^711(5)5. 

[69] <%7] £5] T^TlHlA] £e] £ (iii) ̂  -fr£(6)£r <%7] ^ 401^ o_o^(1)37|. 
^7l ̂ ^5] 13:711(2)5. S.^s|S.s- 711^^14. 

[70] °1 51 ̂  *11 ̂ ofl 21 2-ring °] #2] ^ w. o_ ^ ^ ̂  ̂  s 

°l-g-^ £§11 13:7111- 7] 1-ring ^!£ °-5- £§fl€ ^ 9X3., ̂  7fl o]s$-$] 

^1- i&sHr^lM- Naphthenic ring 5E^ £§fl £] o] 3^-7} ^ £ 
5£ir 3^-7} ^£2] ^ oi^ 

[71] °] &1 ^7111-^til §>^1 13:7115. £^£1^ slH 
7l$2l 23.2%7> 3^7} 5£^ 3^7} ^o] ^ ̂  ̂  ̂g_5. 

^5lTh °l2l^ *11^ 13:Till- S.^^5.^,ir^5l 13:7115. 
51^1 £l ir Sl H21 <$ 34.5 ^^ S.7> 3.^-7} ^ 5l£7]-
*H#°1 € ̂  91^ fe5- ^£H, ̂ 49.2^%2l ^7> JL41- 9M. 
°1 5^ 31471- ^ 3^-7} wo>^ ̂ S5-2] sj ̂  3^-7} 

*8# *11#"i: ^ 38 ^% 7}^ 2} ^ §14. 
[72] 711 13:71121 oil 21 £ igxg d\] rrf^ ̂  d\] $] ^ Hj-tg^ ^# o| 

*$#•%: ^tflsl-1-^ 91^ «>, £ ̂ 7111- ^7>«H ^^1^ %o] til-5J-^$>q-, £ 
1^ ol ol o]l Til ^£l ir $ £r 4. 

[73] £ 3°T| A] ir <%7] ^ -fr£2l *11 ^Tfl 7} af-^1 ̂  ̂  2] ^ # 
7fl5>^jiL5. 5.A] H}3 9M. 

[74] 51 3°11 A] tiol ̂  H><q- £ol, Aj-71 ^j-a. -0.£(6)-2- ^-7] ^ ̂  £§H (4)S 

£cy£l:b££asl-€ si 35(3)2]-^^-£1^ ^^£§1113:711(4)5. 
[75] °1 51 & 711 ^5^011 21 §>o^ Aj-71 -^£(6)°1 ̂  ̂  £§11 13:71H1 Al, Naphthenic 

ring^M- ^ 711 °lyc3~2] ^1- Ttir ^^7l7> 9l^r 1-ring 
Naphthenic ring^p- 711 °l#2l ^1- ̂  ̂̂ -^^717} £§fl £] <^ 5I^-7> 
HoH^ ^£ 5&^r 5l£7l- HO>^ ̂ £2] ^ ol^_ 

[76] a-^,^-71 £5] i3:7ll(4)^1^1 £5l^^£^i)wfl*J,#£^, ̂  ̂ ^9 
°W91 1^7711(5)5-

[77] ^7l 13:711(5) o]^*\], 3^-7} wo>^ ̂ £21 Qg.7} £]^1 
Tg±^. 11 0]S$-$] ^ H. 6. S^^Slo] AJ-71 ol-g-^ 

£§11^(3)J55. S.^€ ̂  9M. 11 ^1^-21 ^£^ 4>7l 
^^5] 13:7111- 71 ̂ 1 ££asl-^ A}oi^^.^3i-^s|oi 
°1 -g-^T £§11 ̂  (3)^-5- S.^ €4. 

[78] AJ-7l 13:71H1A] £17-14, <%7] £5] 13:711 ̂ 1^1 <|!£ 
51-13:7115. 51^ ^ 5l£7l- ^£21 Q§_7}$X] $^r>ir ^£, i) 
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2-ring 444 44, ii) 1-ring 444 °1 4 4 °14^1 4^4 4^ 
^^r±7]7} £6) JIW-71- 444 4#2l ^s.7> £1*1 444 44, iii) 
1-ring 444°14 Naphtheinc ring°l 4°1 $1°! Jl£7l- 444 44o] °1-1-:| ^ 
3-^7} 444 44^1 ̂ S.7> £1*1 444 44, 4 iv) °14 o]3)*\] 3^-7} 
444 44°1 O^^ JL^-7} 444 44^1 Q£_7} £1*1 444 444 3^-7} 
444 442} ^S.71- £151^ *11 £§ll € 4-3-4 °1 $14-
444 4>7l 4 £2} 7fl£«fll- ^4<4 #7l 444 #7l ^4 ̂ 1t °144 

£§11 1=3:7115. 7fl44 A] z] ^ §14. #7l *1144 1=3:7111- ^7\A°\] 2} ^-7] 
H31^44 4 T^TlHl 44-3-4 44°1 4^4 44 444^471 3.^-7} 
444 442} ^S.71- £1*1 444 444 3^-7} 444 444 4 $1^4 
4°1 3^-7} 444^1 444 44 4 $14- °] 214 *fl44°ll 44 ̂ 44 
Ol A] ^ ̂  ̂  # X\ o|l ofl X\ ti4 ̂ -^1 *j 0_5. 444 44-

4^3 44 °H14, °1 214 *11444 44°1 3^-7} 444 444 44 4 
443121 44°1 4^144. 
£ 4°ll 4 4 4^ 21 2} c^l 7} 5.4 £l 6] §14. £ 4o]l x\ ̂  go] 5 £ 

4^2} 4^4 £51 4711(4)4 44 4^ 44°ll °1143l,H5.43l,£43l4 
44 £5l/^44°1 44444 4 711(8)1- a44 4 $14. 

5E4, H3li444 47H(5)44°ll 47l ^^sl- ̂ 711(5)^1^-1 *344 
-S4 44 31 (mixed xylene)°11 4 44-4431 (para-xylene) 44 £5} 44 47ll (9)^ 

^44 ̂  §14. sJ-51-^-1^^ £5l^r>ir 4^ °-S4 44, 4*34 4^1 
3 44 7l#ol A}-g-S| ^ oj^_ 
44-44314 4^1-44 3l(ortho-xylene)°l 4 ̂ 14-44314 i^l Jjl^r]-0^ 

£71-71-^171-371 Hfl£-°11, 44-443144 £^3H 4444 4 °1 4^144. 
sl-4-44 314 *112] A 4^1-44 31(ortho-xylene) 4 44 44 314 *}s 31 

°] 711 (10)5. ^ $XA. ^"71 H31^ <£*!$• ^711(5)^1^-1 
*}H3121 4sl-*}<il31, iW-41131, ̂ -*}<il31^ ®J^^7lHl 9l~n ^-7} 
£5li2:7}HH sfel-^H ̂ 1 ̂ £ ̂ ̂ -^5.5., ̂ 7l 45} *}<il31c'l £2l€ 
^ ̂  31^ 1- ¥^>°1 ^ J5.5. ^ =^7H J5.5. ^ *11 q 7}A 7} 
AA-A°d^m^^9lA. 

°1 M, ̂  #£^°1 °1^ AA ^7115. 
^ $14(11). A7] T=1:71H1A] #71 ^ 

*}H31^-5. r $14. AAA, 41131 °1^4 ̂ TIHI^I 3.^ -ff-£^ 
47115. *ll^£l^ ̂ 7}^^ 44-4 s31-i: ̂ 44^ $141 

44. 

4, 44-4431 £^1 4T11 4 4431 °14 4 47111- ^71-44 ^ ̂4°114 
^4 4431°! *345] $X°-A, 471 471144 ̂ 71-4^5.4 44-4431 4 
^-4431^ *3444 &3, £71-71-471- 44-44314^ 444 4 $1 
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#«}] ^ NiMo/Al203/75cc 

^>-°-SJ-^ . kg/cm" 60 

Gas/Oi 1 . Nm'Vkl 500 

LHSV. hr"1 1.5 
*>-£ £-£. "C 300 

[102] 
[103] si 100 71 $6.5.1.186^19XA-. 
[104] AJ-7l ^rdi^el ^ °1^14 °1^ *>7l 5. 3°fl 
[105] 
[106] a 3 

Ul 15
" 

<>]$• 
H2 i2t 1.186 
Coke -
H2S 0.417 
H2 -
Paraffin + Olefin 4.680 5.376 

Ethylene - -
Procvlene - -
Butvlene - -

Nanhthene 0.502 1.744 
•ft## 3-31 84.121 80.020 

1-ring 39.024 71.331 
Nanhthenic ringjr 8^ 1-ring 26.951 27.281 

BTX + C9 9.431 5.904 
B + X 1.473 0.723 
T + C9 7.958 5.180 
B 0.024 -
T 0.344 0.097 
X 1.449 0.723 
C9 7.614 5.084 

1 NaDhthenic rine-s- 1-ring 12.072 39.892 
2 NaDhthenic rinss-s- Sr 1-ring - 4.157 

2-ring 40.975 8.027 
2-ring 38.398 4.295 
1 NaDhthenic ring#- 2-rine 2.577 3.599 
2 NaDhthenic ring# 2-ring - 0.134 • 

3-ring 4.123 0.662 
7] El- 10.697 13.630 

[108] 
[109] #7l 3.*\{A\ <£ 91^:° 1 51 #7% o] #6\]^ 2-ring o]^S] 

^ w-o] ##*§= o.^ #7l ^711 ^l^l^ H-^^1 
^ <£ ^ 9M. 5£^ 1-ring ^°1 ¥ yfl 7>7>^1 ^7}*jr% 

^3. ^ Naphthenic ring 7\Q 1-ring 1007] $J^5. 12^51 
sf)-£]6\ §i^ o_q- 40^£S 3^ °1 # Naphthenicring^: 7>*1 ̂  
1-ring -r^^l -fr^lr ^§11 ^t-5-°11 Naphthenic ring °1 

^ 3^-7} 7}x] ^£°1 51 TIM- 3^-7} 7}x] ^^ *1 ̂  *111 
^S.7> 

[110] 
[111] SlH-1--^^# ^-§-715. 
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^MHKr <t^^M-^Pll(<t4^M-49%,€5l7H3%, 
o]$]$] ^-71^ i}. ti>^- 549°C^JI, 

^r-5- ^ £ 25.3 psig, Cat/Oil ratio^ 8, WHSV^ 27.2 hr^4. 5E^ $\ «>-
^ ^jol 71-^^^pfl ^-^^#^#^11-

2] #71 «>-§- °1*1 ^ o]jjL$\ 5tlH 

it 4 

B)S 
£-8(1 BH?-

H2 iaf 1.186 
Coke - 11.027 
H2S 0.417 0.420 
H2 - 0.065 
Paraffin + Olefin 4.680 5.376 24.745 

Ethylene - - 1.766 
ProDvlene - - 4.119 
Butvlene - _ 2.124 

NaDhthene 0.502 1.744 0.493 
3-7)1 84.121 80.020 56.661 

1-ring 39.024 71.331 28.561 
NaDhthenic rine# St-5=- 1-rine 26.951 27.281 25.404 

RTX + C9 9.431 5.904 18.428 
B + X 1.473 0.723 6.941 
T + C9 7.958 5.180 11.487 
B 0.024 _ 0.686 
T 0.344 0.097 3.557 
X 1.449 0.723 6.255 
C9 7.614 5.084 7.930 

1 NaDhthenic rine-s- #TT 1-rine 12.072 39.892 3.157 
2 NaDhthenic rines-8- #TT 1-rine - 4.157 -

2-rine <### 40.975 8.027 25.123 
2-rine 38.398 4.295 23.590 

1 NaDhthenic rine-8- 3}"^ 2-rine 2.577 3.599 1.533 
2 NaDhthenic rins# 31* T=- 2-rins - 0.134 -

3-rine 'S-^^ 4.123 0.662 2.977 
7lH> 10.697 13.630 1.890 

#7l a 4*\]x\ ^r 91^°}, 3^-7} ^^-11 
^2^1 5*1 HS} tilJ7 859.9% ^7}^}<%4. 5E^ 

S?litllSl-t *$#2] Qg-7} ̂  ^ C95 Of 
121.7% ^7}^%t±. 

-fr¥#^^^-§11 ^>-5- °1^ SlH,^^^5l 13:711 ol^-o] 
til3a«fl^ 3^-7} 95.4% ^7}is}<%i}. 5E^ 
o^ol *$#$] ^syl-sli^ ^ C9 

31\.2%^7\is\%v\. 
A 7l oil ^7H O.S., -fr^15] ̂  Si H°11 ir ^711 §>*1 ^ yi ^1 ̂  °1 Feed 

lOOlr 7]^^S. 0111^1 1.766, HSli 4.119, 2.12471-



WO 2012/070706 PCT/KR2010/008418 
14 

^>7l s 5°11^ o]^.o] oj^ tilHSH 

M-^534. 

n ̂  
.1 T J 

3] c HtilHUSl-

H2 ££^ 1.186 0.224 
Coke - 11.027 11.027 
H2S 0.417 0.420 0.420 
H2 - 0.065 0.065 
Paraffin + Olefin 4.680 5.376 24.745 27.575 

Ethylene - - 1.766 1.766 
ProDvlene - - 4.119 4.119 
Butvlene - - 2.124 2.124 

NaDhthene 0.502 1.744 0.493 0.179 
84.121 80.020 56.661 54.360 

1-rine 39.024 71.331 28.561 26.260 
Naphthenic ring# S^fe-

1-rine 
26.951 27.281 25.404 24.031 

BTX + C9 9.431 5.904 18.428 20.070 
B + X 1.473 0.723 6.941 20.070 
T + C9 7.958 5.180 11.487 _ 
B 0.024 - 0.686 2.649 
T 0.344 0.097 3.557 -
X 1.449 0.723 6.255 17.421 
C9 7.614 5.084 7.930 -

1 Naphthenic rings: STT 1-
ring 

12.072 39.892 3.157 2.228 

2 Naphthenic rings# 
1-rine 

- 4.157 - -

2-rine <#3=^ 40.975 8.027 25.123 25.123 
2-rine 38.398 4.295 23.590 23.590 

1 Naphthenic ring# 
2-rine 

2.577 3.599 1.533 1.533 

2 Naphthenic ring# Sfe-
2-ring 

- 0.134 - -

3-rine 4.123 0.662 2.977 2.977 
?m 10.697 13.630 1.890 1.890 

a 5°1H «£ ^ 91^°}, A<M ^1- 7]% 5t]H^ 
jjjn^ til-a^H 51^-7} wG>^ ^^-11 M01 285.5% 

*}^^lol 178.5% ^7}^}%V}-. TM-BJ-
til^H of 189.1% ^7}^t\-m 

^"71 Hfc^sRr ̂  ̂ °1 °WaS ̂ 7H<y ^7} 
til A^1}. 

-£*]<$ 2 
i 2-cr <%7] ofl 13} 3 ^ ti> o. 

#^11- til-^^l-^^ 
4^, ̂ "71 ofl loll A-1, #7l #7% Ol^-o] ^ «-§!] 
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oil A ^ ^ ^ i) 2-ring °] #5] ^ ̂  ̂  3f-
7fl ^l#o] ^^±7]7} 9XA 51^-7} wo>^ *11-#2] ^7]-
£]*] ^jir-, iii) 1-ring M" Naphtheinc ring0] $1°-! 3-^7]-

3^-7} wo>^ *11-#21 Q§.7}$X] ^Kr ^ iv) 
ol§ o]21 ol] 3^-7} ^°1 3^-7} ^l"#5l ^S.7}^7] 

^^Sl -$-s3} lf^£S 

[132] ^}7l a 6°1H^ &£.£, *!-§-€ ^ 4°1# SL<Q, ^1 i 1 ̂  QX\ oil 2 2} 

[133] 
[134] a 6 

2]H ^AHI 1 2 
H2 1.410 2.159 
Coke 11.027 18.806 
H2S 0.420 0.420 
H2 0.065 0.110 
Paraffin + Olefin 4.680 27.575 39.791 

Ethvlene - 1.766 2.852 
ProDvlene - 4.119 6.840 
Butvlene - 2.124 2.556 

NaDhthene 0.502 0.179 0.296 
3-?)] 84.121 54.360 33.044 

1-rine 39.024 26.260 33.044 
NaDhthenic rine# 3f*l Strr 1-rine 26.951 24.031 33.044 

BTX + C9 9.431 20.070 
B + X 1.473 20.070 
T + C9 7.958 -
B 0.024 2.649 4.209 
T 0.344 - -
X 1.449 17.421 25.978 
C9 7.614 -

1 NaDhthenic rine-=r 1-rine 12.072 2.228 -
2 NaDhthenic rines-8- 1-rine - - -

2-rine 40.975 25.123 -
2-rine 38.398 23.590 -

1 Naphthenic rins-8- 2-rine 2.577 1.533 -
2 NaDhthenic rine-s- ?}"T^ 2-rine - - -

3-rins 4.123 2.977 -
m 10.697 1.890 -

[136] 
[137] #7l a 6°11 A H>21- ^O], 711 ̂  T^Tll 1- ̂ 7}^°_s.*] 2-ring °1 

^ A A &7fl £l %3, oil 1 ^1, 5S| ̂1, ^1 ^-2] 
^511^2] ^t-ol #^-§1 0} + ^^ go. 

U-^2! ^11- ^1oil H pfl-f €-
^H1-# t ̂r 9.M. 

[138] #711 oil 3^-7} ^ ̂ 11 ̂  til} ̂  nHirS. ̂  
nr SUr^-i:^ £4. 

[139] -^Hl 3 
[140] ^1 oil 3^ ̂ 7] *L*\ ol] 14 Qg. ̂  ̂  4-g^M 
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[141] ##, ̂ -7} i H, #7fl o]^.o] ^ ̂-§1] #7|HH 
*$ ^ ^ ^ i) 2-ring <*] #5] ^ ̂  ̂  ̂ g x] ^ 7fl °] #2] 
#^1" 5Hr ^^V±7]7} 9X°] 3.^-7} ^-#2] Qg.7} £]*1 $^Rr 

iii) 1-ring °] M" Naphtheinc ring0] $1°-! al-r-7]- ^1"5~°1 
3.^-7} ^-#2] Qg.7} £]*1 ^ iv) °1# °12] oil 

3.^-7} wo>^ ^ = o] o}\Jv\ JL^-7} WO>^ *11#2] Q£.7}5\X] ^-cirRr 
^ S] #7flS. S.^ 5\±r ^ ̂  4°1# -$-114 ^ ^ A A ̂  
#7}1, ^ #?1 #7flt- 7\% 3£SLi& 

^ #TIIS. asf# ̂  
^^-5]#7111-^7>«H #4^#. 

[142] ^>7l a 7°lHfe ISS 4-g-Sl ^ Al-ojs o_o^ ^x\ ol] 1, i 2, ^ 
*1X\6§ 321 ^ w-^- q-Bj-ifl^l}. 

[143] 
[144] a 7 

sis. ^AH) i 2 3 
H2 1.410 2.159 2.163 
Coke 11.027 18.806 18.806 
H2S 0.420 0.420 0.420 
H2 0.065 0.110 0.110 
Paraffin + Olefin 4.680 27.575 39.791 39.855 

Ethylene - 1.766 2.852 2.852 
Proovlene - 4.119 6.840 6.840 
Butvlene - 2.124 2.556 2.556 

Nanhthene 0.502 0.179 0.296 0.296 
3-31 84.121 54.360 33.044 32.981 

1-ring . 39.024 26.260 33.044 32.981 
Naphthenic ring# Q^fe 

1-rine 
26.951 24.031 33.044 32.981 

BTX + C9 9.431 20.070 30.187 30.366 
R + X 1.473 20.070 30.187 30.366 
T + C9 7.958 - - -
B 0.024 2.649 4.209 4.217 
T 0.344 - - -
X 1.449 17.421 25.978 26.148 
C9 7.614 - - -

1 Naphthenic ring# 3J--& 1-
rine 

12.072 2.228 - -

2 Naphthenic rings# 5fe 
1-rine 

- - - -

2-ring 40.975 25.123 _ -
2-rine 38.398 23.590 - -

1 Naphthenic ring# 
2-rine 

2.577 1.533 - -

2 Naphthenic ring# 5fe 
2-rine 

- - - -

3-rine 4.123 2.977 _ -
7lEj- 10.697 1.890 - -

[146] 
[147] AJ-7l a 7011A <£ ^ 9X^°], 3°11 A ^ 7>*1 *11 #7111- ^ 

afj-fj-°-S-^i, HI 6\]^o] 61.5%, 57.3%, ^-H^flol 
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20.3% 44 ̂  ^7}-4^4. 5E4, 44^4 M 4 44 44 4 
159%, 4 4 150%S ^ f17>l- ±i^4. 

[148] 
[149] BlJgajl 1 
[150] #7l 44 i H44^44 ̂ Ht-4-g-4^Jl,47l ^Ht^e] #7fl, 

4¥# 4*11 £311 #711, 4 4^1 #7flt- 7}4£4 4$i4. 
[151] <^7l4 4 #T1H ^j-g-4 ^ ̂ 44 44i 14^44534. 
[152] 2 
[153] 4^} #7]] oil 4 i) 2-ring °1 42} 444 ̂  ̂  ̂  ̂ g 44^0] x] ^ 7fl 

°1#2] #4ll- 44 #5H^l7l7l- Ojo] J7^.7> 444 *11-#2] Q3.7} £] 4 
444 44, iii) 1-ring 444°14 Naphtheinc ring°1 4°] $1°] Jl44 444 
44°1 °H^1 ̂ 44 444 *H#2] Q§_7} £]4 444 44, 4 iv) °14 
o]2]0l] JL^-7} 444 *il#ol o}^ 3^-7} 444 44^1 ̂ s.7> £] 4 444 
4 £ 44 4^*1 5] #711S ^ 444 71 ir #7111- 444 44 44^4, 4-71 
^si H44 444 444 #44^4. 

[154] 
[155] 47l ^si i 4 22]- 471 44 i l 4 22] til jj7} 471 a si 444 $14. 
[156] 
[157] a 8 
[158] 
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sq = ^AH 1 2 
3 

Hi Hi 1 2 

H2 1.410 2.159 2.163 1.186 1.830 
Coke 11.027 18.806 18.806 11.076 18.806 
H2S 0.420 0.420 0.420 0.004 0.420 
H2 0.065 0.110 0.110 0.066 0.110 
Paraffin + Olefin 4.680 27.575 39.791 39.855 24.824 35.573 

Ethylene - 1.766 2.852 2.852 1.773 2.852 
ProDvlene - • 4.119 6.840 6.840 4.137 6.840 
Butvlene - 2.124 2.556 2.556 2.134 2.556 

NaDhthene 0.502 0.179 0.296 0.296 0.495 0.841 
twi 84.121 54.360 33.044 32.981 56.913 36.387 

1-ring 39.024 26.260 33.044 32.981 28.688 36.387 
Naphthenic ring# ?}xl Srfe 

1-rine 
26.951 24.031 33.044 32.981 25.517 34.755 

BTX + C9 0.024 20.070 30.187 30.366 18.510 27.908 
B + X 0.344 20.070 30.187 30.366 6.972 10.768 
T + C9 1.449 - - - 11.538 17.140 
B 12.072 2.649 4.209 4.217 0.689 1.164 
T - - - - 3.573 6.116 
X 40.975 17.421 25.978 26.148 6.282 9.604 
C9 38.398 - - - 7.966 11.024 

1 Naphthenic ring# 5J*fe 1-
ring 

2.577 2.228 - - 3.171 1.632 

2 Naphthenic rings#- 5J"fe-
1-ring 

- - - - - -

2-ring 4.123 25.123 - - 25.234 -
2-rins 10.697 23.590 - - 23.695 -

1 Naphthenic ring# 
2-ring 

1.533 - - 1.539 -

2 Naphthenic ring# 
2-ring 

- - - - -

3-ring 2.977 - - 2.991 -
7M 1.890 - - 1.898 _ 

[159] ^7} a tr 
^li^o], j7 W-7]-^ ^o] ti]Hii ti]^H ^^-§1 

^ $M. 
[160] ^], ̂  7}*1 *1] 1- ^U] i 32] % 2-ring °] 

Sfs[r ^£01 7] 2] <£9}°-^, 3^-7} ̂ 511^ ^ 51^-7} 
HoH^2] ^§T°1 ti]Hi 1 ^ 22]- ti]H3H ^-§] 

[161] 
[162] ^ £r 7} *1] £ ̂  ̂  i 2] ^^ £] ir ^ o] o}q JI, £ ̂  o| Apj- W 

^1- #3. 4^>7]1 ̂  ̂  ^ o] 71# 
SAj-2] X] A) 7].^1 *H 7]1 ^ ̂  ̂r>l}. Of 5]-A\ n5-^ ̂  ̂  i 5£^ ̂  i # 

^1 ̂ H-^2] ^Kr Ji^o) ̂ 4. 
[163] 
[164] 
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^ 1] (a) -fA n^*l ̂  

(b) (a^HH ££ as]-€ ^ £§11 ^ 

(c) ^-7] (b) ^TlHH (i) Ml, ^ Tg±*r 9 
°1^-^I ^£, (ii) ^£, ̂  (in) ^ 

(d) S&7] (c) ^TlHH £e] £ «, #£<>11, ^ Tg±*r 9 ^l^^I 
^£# #7fl; 

1- sf^-l-0l -fr£ Ho>^ ̂  = 
^ ̂ 31^ ^l^Kr 

[^^2] ^U- H 91°]*}, (a) ^2] ̂ pflir ^£^14 5E£ 
^ ̂>M- o]^r$\ ^t- af-§>ji, 6^, 9^, ̂  10^ ̂  ̂£ 
^6\]X\ ^I3]£]ir ^>4 o]^r$\ ^4j~Br SL^Kr %~$r ^j 
^}£ «oV^ Sf^-1-01 -fr£ °-S.£^ Ho>^ ̂  ^ 
•Br 31 ?l *fl #"i: *112:^}£ «0V^. 

[^ ̂  3] ^ ̂ -n- 2°11 9XA A, <%7] atB, #S] w.^1, q ̂ 3 
^ ̂>M- °1#<?1 ^ ̂  ^}£ sf^-!-0l 
-fr£ °-5.^-B1 *11# ^ &.$]#_ *11## *11^^ 

[^ ̂ -U- 4] ^ ̂ -n- H &<H *i, AJ-7i wG>^^ s^l-°1 -fr£^ 
5 ^S^Kr ̂  ̂  ^}£ 

5^1-°1 -fr£iLS£Bl Ho>^ ̂  ^ *11## 
*H^SRr U-^. 

[^ ̂  5] ^ ̂  H $1°) A, ̂ -71 wG>^^ 5^1-°1 -fr£^ *1 *i si 
s^ir'Sll 7l-^r5i(raw pyrolysis gasoline)(RPG), ir-ll ^1 *1 S] cii£'5H 
7}#^!.(heavy raw pyrolysis gasoline)(heavy RPG), *1 S] 9] £^1] 
7}#^!.(treated pyrolysis gasoline)(TPG), S] J,£_ 1 f|] o] H(reformate), 

(heavy aromatics), ^TT, *HH-n", 
/o1"<?l" 7f—-<?- ?1 (atmospheric gas oil), FCC 7]-fr Vl, ^ f! £'511 
Yl Al'(light cracked naphtha), -zr f! v'-^ll Yl Al'(heavy cracked naphtha), 
FCC t|] 71-^1H -9-91 (FCC decanted oil), ^-fr£(vacuum gas 
oil), 3.7] 7\^L (coker gas oil), 3.7] A f! (coker diesel), 37] 
Yl Al'(c()ker naphtha), -^r f! ^ SVYl tl. A11°^ Ylir(heavy and reduced 
petroleum crude oil), Aj -fr /c]'<?!" JcTif ^l"T"n"(petroleum atmospheric 
distillation bottom), A1 -fr Y/"<?1" JcTif ^l"T"n"(petroleum vacuum 
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distillation bottom), 3^1 (pitch), (asphalt), ^1 (bitumen), 
s All ^ o-(tar sand oil), 4 ̂ -fHshale oil), ^ Q ^ ^ 

o1! "c]' x1] yrdiquid products derived from coal liquefaction 
processes), ir ftAH°r(heavy hydrocarbon residues), V1! 

*H^sRr 
6] H (b) ^ £f5fl 

M-l- ^ ̂ 3.^ 5£ir Si/Al # V] 300 °1 §>, 
71^371 4-10 A(Angstrom)2] *11 
^-7} *111- af-^Rr ^ ̂  ̂91 ̂  ̂  ^ 
5^1-°1 7-11# ^ 
^*Rr «o^. 

[^ ̂ U" 7] ^«J- 6i 9XAA, ̂ 7l ^^ £§11 ^i^ FAU, MOR, ^ BEAS 
^ € 5-^-5.^-Bl 1^ ol^oi w-7}*ll 10-95 
^%^,°a^lM-3^r#3lol ^6\]A\ *113]£1^^-71 wl-ojcl 
5-90 ^%t- 10-300 micron^ ^£5. ̂  
^ ̂  *1 ?1 ̂  ̂  SLS. ^ sf^-l-01 

7-n# ^ ^31 ̂  *11#-# ^^Rr 
[^ ̂  8] ^ ̂  H 91°]*}, #7l (C) ^1 °11 A A ^ TT^ i) 2-ring 

°1#S1 H0>^ ii) ^ 711 ^1- Ttir W^7l7> 
51 T r 1-ring '^ vl3;^r ^ v'% ^ iii) Naphtheinc ring°1 yr^H ?J, T r 

1-ring S^Rr ̂  ̂  ^ 
5^1-°1 ^ w ^-elljfl Tll#^ 

[^^J- 9] H ̂ ^*1,^-71 ̂ ^^^71 (c) 127HH ̂  ^ 
-fr^ #7l (a) #7^ 711^5} ^l7lir Sfj-^Rf 

^Rr Til# 
^ 7-11#^ 

[^ 10] ^ 1 5£^ 9°11 &<H A, ̂ -7} ^ -fr^-i A M-Hl-^1^-1-
^-5l§>ir ^7111- ^^ 
sl-^-1-^1 *,1 = w ^-elljfl Tll#^ 

[^^J- 11] 1°11 &°H, #7l ^^^^71 (c) ^TlHlA] w-^l £ ̂  
-fr^ AJ-7l (b) ^7115. 711^5} A] f] if- T^Tllt- Cl 

^Rr Hj-tg^ 7ii# 
^ 7-n#^ 

[^^ 12] ^^ l, 9, ^ 11 ^ ^ ̂ oHl 9XAA, ̂ 7l wG>^£ ^7l (d) 
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444 *344 4 11 444 444 444 44 (b) 44 S 
444444 444 4 ̂44^ 44 44 44 444 
4444 S44 44°-S44 444 4# ̂ ̂-ell4 4#4 
4444 Ho>^_ 

[444 13] 444 l, 9, ̂  11 4 4 — 4: 44 9X°) 4, 4*1 4^4 471 
4 4 44 X\ oil 1 4, 5S| 4, 44 44 44 44 4 4 44 

4 #44^- 444 4 s44^- 44 44 44 444 
4444 a44 44°-S44 444 ̂  w ^114 *11## 
4444 44 

[44414] 4441,9, ̂  ii 4 4~4 44 $144, 4*1 444 
444 ̂ 4 444 44 44444 444 ̂ 4 
4114 °-S44 44-4°^^# 4444 444 4 a44^ 
44 44 44 444 4444 S44 44 °-S44 444 
*11# ^ 4314 *-11 #4 1^4 44 

[444 15] 444 13°T| $1444<M 444 444 44 444 471 
44444 444^4 7}<H4°-S.44 44-4^44 

4444 444 4 a44^f 44 44 44 444 
4444 S44 44°-S44 444 4# ̂  4314 4#4 
4444 44 

[444 16] 444 144 91°]*}, 4*1 44-7} H44 4s]4^- 441- A4 
^4 7}H 44 -Ir4 7}<|l 4(mixed xylene)4 °1 4 44 *14 44, 
^ 471 ̂ 4 7}°^ 44 4 4 44 *14 44 44 4 4 4 4 4 44 
471 Hfc444 44 S *1144 444 444 4 a44^ 
44 44 44 444 444°1 S44 44 °-S44 444 
*-11# ^ 4314 *-11 #4 4444 44 

[444 17] 444 15°T| $144, 471 44-7} H44 4s] 4~ 441- 4 4 
-2-4 4 s 44 -§r4 7}<|l 4(mixed xylene)4 °1 4 44 *14 44, 
^ 471 ̂ 4 7}°^ 44 4 4 44 *14 4?11 44 4 4 4 4 4 44 
471 Hfc444 44 S *1144 444 444 4 a44^ 
44 44 44 444 444°1 a44 44^-S4^i 444 
*-11# ^ 4314 *-11 #4 ̂ 444 4^. 

[^44 18] ^44 i°11 $1^4,471 444 *11# ^ 4314 *11#4 °1144, 
HS44,444, 4H444, 44, ̂ 7}^44 S444 ̂4 

44 444 4444 S44 44^5.44 444 4# 
^ 4314 *11 #4 ̂444 44 


