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S HEAAC uGAE Ao @odrt HalHoR aFge] sEAAel AR &
EF &M wED foste £F A8E EAY A2 9 442 AA49E % 7 de
48 27T SR 24HD o A& BN 5o FH/AEFY Fg/EYH
FHE HAeR 98 ¢ gAFY w 4T THA/AEANE T dgugl
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2oe AquAst g0 23 eddd e e T2 FHYMAAN FdEHE -CH, -OH,
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vetdoh Agdel Wig2 Jevs 2H9Hd0MY 5 FREI 4D G
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oA dej7tA astrie XA YZe (AF88te 7R 47)9 @vta 2N A9
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29 -CH, -CH, -CH; &4 U7} Jdehin, oo w} Z3HdM 2HeddN et 2
T 2 HESYE Gy 2AEHo 2Ry ANEGR 2H 19 Jdehidch 2HYMGH
B3FAY AS 1A, 27 W dis) 2719 Agdist vygug fy3e] geEoz 24
REE HHAUA Fde HolAg 24 #te FAAY ANL ojgxoez
7 24 dedA Hy, ol 2 245 2A2FY Hlold 4 o] (anharmonicity)
F7A97) WFolth. 1820 M= n-Hexane, Cyclopentane, Toluened) 2894 AMEHo|
R I

TR0l gt A¥ERI Zo] 2 AdE Wi/ By gAw, %
Component?he| ~HEH HAHA o7t gt Bdo] 7lgdtd  felA Euig
Zol ZHYHAA FHYHN Hefbe Ao BEs YEYAW, o] F5E st
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W& eliol7) wio] muuizl Frkse, o] FrtE mwhhile E5d 7Y A FHE 29
goh ol 2dte] AAAQ A"EIRA] dAYR EF F359 277 FHAH
HlwddE 10-10008 747 st} old w& FFE= AJFHA F4e] o Yut. 2elsty
19803 d) oM o dE gl ot | 117} gurs] g gskov, #HEE 2o}
oA W FH AYDE FHOR tiFFo FF, A9 FF ¥ FFEHF FE Y
Tobef #AA o AgHI YU

e 80 ol ¥ Chemometrics#hl £24F HF7IHY Ay 2 2343 &5
HA SHGMEREE ARE FPPeE Yo2A HAUAY Chemometricst A o
W I ARAY (Multivariate Regreesion Method) 2.2, wu|7} Wiz $30] A3 24
AN 2HE-AME Pt 24 L A Hdxad 9 Aol sissA dun. s
AAEAEE ofd InputabAl e WHe £7F UF BAY |4 4o §A Fe} 7E
o FAFHoZE 4HAFAE 27 ol 9 €1 Outputd o438ty Inputd FA
Al ARAEAE wev Wyoltd. EFEA A Inputd ZHNEH #fFHH Outputs
Z4 v B4 dged. d33H<¢ Wi MLR (Multiple Linear Regression), PCR
(Principle Component Regression), PLS (Partial Least Squares), ANN (Artificial Neural
Network) 5ol qlct. of$pe] 7]&9| ?J‘i‘.‘f“—i?, AARNE olgAME FF] EMsad
H Bopll e, 24945 ChemometricsE AN o Fopd) $4/880°] 7%
SIAHNAY. 2AARFHY MY F8F ’53’8" ChemometricsZ o]o] W& H&§ o]
8 % &80l w¢ Fast

SR AR AL FRE7 2 dYAT FHYA 2o ¥7] i Fae
(Transmission)?} ol A&9 FAd & F3gRleo] AHAEY FHo| 7Hedy, BF A
FH MM AEE AREES AAE glo] 4] Zhedith AYAEY A FAEE
olgd] ZAHM Mo AfL7bedt ZHZZol(Pathlength)s 2% 1-20 mm AEZ
At FHYGAAM dAE FF @ AL ANEE ddeg wEofor BRW ol
ZAzdoeld 28& A W AFor I agy 2HYMoe= FEHE QA F
AA AHgots stz A8 Ad 2 On-linedtslrlzh dl$¢ feolsitt, nAdR S F2
A% (Reflectance)2 SR, &hdol FHYHAAY FAAFTANA ARE &
e BAld AlEE H9o 2 (Non-destructive), AA 2 §lo] o4 & (Multi-omponent)S
Al A&3A 24 & 5 gt ® g ZHMRAYY FHLE uE % AdA ol
g Fstgde Hojrh ZHYGAEHAY WREY FAL/A (Monochromator, Detector)s
FAF FAY wgd 9ste 2 ABo] v A HoY. FHHF FALE 23 EV‘*" A
437 Wil olet BAY FAHLL 71E9 Bdo] HE/ANAN O] S FHAAERT
g BE F UEE 2 98¢ 9. deps wE @A) s )7 e A
Hojmz At HAFAw SEEA WEA FAL AHEol sbsEd, 779 fARS i%
o] A7 H8A ¥t T BAHH (Optical fiber) & AHEH £F7|28H 2H4H0L 9
ste AaA AR ARE EAE & Y. F BAHATE ASToEH B4TE ¢
A 294 £ Ao 3, A FAHF Probes F#53AY, FAF £, LA
A Fao] AxgezH 448 #4 (Remote Analysis)7t 7bsstth. old A2 4

=4
g
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& AdAelA FAA L HHHE 4% On-line T+ In-line® 4712 59 34¢ 7}
A3 gloh
234 2 AH 9 Z3E =2438lg a9 3o JehRith

NIR2| &H

. A EA (1E ol - Real-Time Process Monitoring
- T PR A + Tight Process Control

« Multi-Properties Analysis « Analyzer SAXJ0| FZt

- Easy Maintenance + Long-Termn Stability

N
N

" Quality Control at the Speed of Light "

a9 3. 2N £33 3 42 2

M. Af/HFssEorelA e 24 9a 234 29

BH/ArEe e dARE deyo] 23t 2 Performance $3< $3 94 ¥
EaRgol N&How FiFlojx] gon 1 A3 Hardware ¥ Software S He

t

oA ZF&
Fdo] At a34e AR/ARSE Agel 7 adF R FIHA A F AL A
Z QyHE 72 Yz Aok 33 d/4EY9E 233E Planning ¥8, 3%
15¢ A3 oz Aojste DCS 31""1’?--8" Z1eXoE A&E AXd 22 glojd, T
7) AAAY S 9 Scheduling ¥, FAH/AAN 4L 4% APC HE ¢ APCH #
A9 Set-point® A F3E Process Ophnnzatlo Bofe Agd Aog w3 Qo
Scheduling®] 739 Hdid Ast#Fog &d AL Wy 9oy Computing 59 @A
%2 Software 71%¢] HHo] o8 MM A Al.‘l“i, APC 4 Optimization ¥of&
33 7lg9 AT BFEA BAUEY U5 Qldte &89 At ¥u gl
Ag o4 FEe] Lightd M#33 49 Z$ APC 2 Optimizationg 918 229
A7igol o= A% AFTHT ed wate, Heavy Black Oil& Ade ARFE3Y
HZA 4 7158 On-line ! ’5—‘]71% l ATz Zole] Soft sensor & ¥ 4
5 848 ot glu, ofd# v ool 4Fd ¢HE gy N
g ®ol ¥z glew, vt ’B“ﬂ?} Input data7t 8¢ FRAFH3 SlopMe
On-line® g0} A9 E7t5d Aejoltt.

Jo

~§
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Why NIR ?

. A

Fast & Reliable
Few / Plant & Process » On-line Analyzing
QOptimizatian Technology is Critical 11

Matured /..

N

" Revolution of Advanced Process Control & Optimization
in Refining & Petrochemical Plants "

a9 4 AF 2 4433349 Intelligent Hierarchy

A5/w8e TANA B8 Stream? On-line 240 74534 =4, 7] 7pdd
Modeling ¥ Optimization 713 Z# 5] Plant-wide Optimization, Unit Optimization,
APC 9] Hierarchy7} @A " & 9o Scheduling = #®E Feed-backe] 7V5atA =
v A ATz HAY o FAHA TAdE #/ F ds AR "

RN FFEYN L, EY AR/A53E F49 On-line Analyzer B3 g4,
ANl 8% Data® ATl 52 2 Maintenance H$% A 28522 99 2
2 B39 &g wf A EA7eolzHn F # Ak SK FAFAN M= H5AF
Blending ¥ 3333 Ed ojv] ZHYA EFEMVeS HEdo £2 4AE FUFY
od, CDU ¥3& E¢ahe 3F 2 Afse 340 THYH B38Nre 2 o8 &
&% APC/Optimization 71& A& A7 & 8%3| 57 Folv 4435 oo F1 g

V. 2494 3 %99 (Calibration Techniques)
1. 293 AA 2 (pre-processing)

AN FradEYe] EAL Yol AFT vpefgo] FEE e W FHIY
den wI ANRY Wr £x, YAV F9 Ao)E Qg el g ugA
(baseline)®) W 3}7} LASA At o]d Wl BMA Z& A5 Husr] gFo A
APPE Fal 99 2L ¥3E B FPHF 1, 5173*5“’5./‘3 U g Folx, HFHE A
A 83, B8 &S (noise)E Fol: A3 AHEED gt FE AEHE W
HL 1) EH (derivatives) & AHE3H o7]d= 13, 27"}, 3ah, 4|2y g ALgE 3% 2
2t ol & (second derivative)o] HbEHMel Wl @ FHEe QA8 Fojv WHoT o
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A5 3 itk o)9)e] n-point smoothing, Kubelka-Munk, FF(Fourier Filtering), ¥4 8
(non-linear) fitting & & YT A& gt

2) A3

2H MM E FEE wsl ey, g8 4AY asle g 2] mEo
g o F(multi-variate) S| A A H o] ALEHL Aok FE2 AMEHE #e g5
(Muiltipe Liner Regression, MLR), <1224 (Principal Component Analysis, PCA) %
3 A A 5 (Partial LeastSquares, PLS)o] A& 8tk FAEYPS BE Az FAo
g i F&st SH4EC] S5 FrEEvt 9 W AEe] Aok old 94 I
Fe F2EY st date ALY 9 N HdeE AFHNE GEY. F QAR
Aol B Zﬁl"*ﬂ*ﬁ“’ %—"FEHT%A FTHOE AHEFHo] By ¥ >
Bo| AHEET o] WYY 2HEPoRRE ZHNEN M #d¥o] de IAHfacton) B
€ =23, 3 AXEE 2ROE AE/EA dstd wAsEE AYEe Yo o

t}o
K

IIEE,QH_,

-

HolA g3 #A& ~HEH] HYZREHE FAHNF H3E Fo} ¥ £ gt o]
AF NAZF(Artifical Neural Network, ANN)E o] &35 Wi @o] Al&5 1 9o, A
HeRAA, AFWH A FEH/ZAH AHe ol AME Fzs7] v

(a) Malinowaki, ER., Factor Analysis in Chemistry, 2nd Edition, Wiley-Interscience,
New York, 191.

(b) Wartens, H.: Naes, T. M., Multivariate Calibration, John Wiley and Sons, New
York, 1989

V. 34 A4

L 2404838 (clst NIR)S &8¢ A4 A A3sg

Fise dd AL e 2HY AR AR/ FIETA Jdse A AEFL
Blendingste] BAtsted. {dH4 548 253 H5, 84 7A5 w5 484 #4
sHojok Aot AT BE AF 7EE AT MY FLE AL $¥ HResearch
Octane Number, RON), #1= %7|%} (Reid Vapor Pressure, RVP), %8& ek diz s

ol mjf- Fodr. LEv ¥ HE FAYL AFA 45 HFBAN dx, 9FE %
WA FE FATAY Aol A, wekA 4rle AF FHEL Fgdn ‘%17-31?’5}7-1] Al
ol =fofo} g},

Z1E9 Ao f NFHE S 28 5o Agsigdt. TP AHE uie Zol, i e
Wl &S AgAst Adsted Targetd HAT T YAJNA 4#F2F Qo) #WPPIY.
R F AFD2A Y A¥do] 27t ARE AAT § 48494 #3 48 F §4/
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Conventional Gasoline Blending

8 Hours
Fail A Pass
l Re-Blending ﬁ Shipping

£

a9 5. 719 Hdf gt

Feed Stocks

EHAS g4 LAY B3 ANFE sAED. AAHeE EFFo] d A
4 4938 27Hd, £ $4dAgHE FEIAXE HFHOR o gAHE o
Zldjer @k wEtd AFHIAY 7 FE5E MM AF TAHEEY EF (U8
dof 37] W&l AF A &9 A& T ¢ ALF T 2 FAgYdez BAHS
o dEd Fuged AF F49 948 de GEFS fsME, AT 2 On-line
0% EAFH FEZ 2 TF A5 E Aol ¥ HAAF sty Mg Az
In-line Blending Concept® FAH&HA 5%tk

NIRE 243 3df uig/#e/d8s 34 236 o] dHsiAct MEFo NREA
717 02 Aoz Suvl, I F/¢, ot utd, WA g A A%z, 244
#e obdza A)adE DCS (Distributed Control System) 2.2 A4 ¥}

SK Gasoline Blending

Feed Stocks

a9 6. NIRS #8% 35 Wi/Aol/343% 44
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Correlation Plot for Octane Number

965

Octane Number (NIR)
[}
B s B e fs

4
n

SEP:0.2

ots 62 925 93 935 O4 945 95 955
Octane Number (Engine)}

28 7. 719 £ A0y NIRE $438 @59 4334

o
=1

i
-

Optimizers A% #& 9o SEX Y Aolg #A S Aoz 7i HA9 W
B -&& Al4tste] DCSE WaiF 9, DCSE A AME uigu]ol we} ztzte] gaE w&s
A& o2 AosAEd. 27 98skA Fh 73 4PE On-line NIR2 A3ty )
FFol AARLE RAst QA Targete]l =234=E AojFoz ag TN 54
PmehneOETH A &3 sbsekA Hdch 1€ SedA (L8 23 FuDHEG o

£ AAE NIRE ¢l &3t AEge Ao 7}“5}711%10& FALLAE 7428 F 93, 7]
& A3glel A&7 75 %Oi‘ﬂ E§ﬂ E&E FUE F A HA

23 7L V1€ 8 dAdy N 7§ﬂ #Ee #AE JYehiz Uk SEP
(Standard Error of Prediction)& NLR«I EE-rﬁil %9324 NRe| d&¢ 248 Yehle
Agolth, 71E gAY AL 03014 NIR dEFe4E 028 oS AU 2448
AU

2. NIRE 843 gdA9dA (para-Xylene) 44 33 Monitoring

geiadd e 4488 712 9839 FUZ TPA, Polyesterd] 7|z d&olr. #xd
Ao Aoyl o|ddA 2 WEF dsetd @ik Fof EF 2EHAA FAdAT F
g0z 2 2 zold o433 UnitE TEste FAolth. A HAY Schematic
Diagram? 288¢] Vet o] A AH ¢ Performance Monitoring £ A E 93
Ae FAW A8 229 248 JAeR EAgorgdn. F3HogEe 714 220}
E2H(GC)7 Bol Ao, FAAZR] =8 (30760%) dAIT 4] Erbsa,
T3 o 2EY £A4E diAe tee GOt 2astEE RN Yol dedAdr
a8y NIRS AMgstd shUel Analyzer® o2 A2EHE 4A02 2o 7hg3ith
IF 8 AL Yo FAY FEo] NRo FHses 2EW (F 570)ol9, 4 2EY vt}
spetatoldl, Gaxjoldl, Hefxjold, qEHAT F 74 FEE FAd BAFr 5 2EH
ZF 24 e F UE 2890 oA NIRE 22X " @& olgstdq FEF 4

=4, o333 A A 23 5o AL 4AF 2 F&FUE T F A dd

38



[—*p-xvhna

2
) p-Xylene
¢ Separation Unit
3
1 Xylene
Xytene
L Separation Unit Isomerization Unit

_[_. berizene
oxpene 5;' foluens

Deheptanizer
Unit

4

29 8. #AojAFA Schematic Diagram

“1¥09% NIR Analyzer 2 Sampling System® ApZo|t}  Sampling Systeme: NIR
248 dAMon FAF/ 9 AAZ A= AEYEC I, 1Y0lRZ ARY

&, f% 2 olEA AAE dste AL

rlo

3. NIRE &4% Uxel =4 Monitoring ¢ Stream Cracker Optimization

Udzes Aagst 712988 dA A43E AFY 7ldo] v vEEY B
a2 zAd g ASAAY, JEEE Agst= F4 (Steam Cracker, Reformers)dl =&t
SFHE HAHe) 2o gkl A7 FAEL YEEY 24 ¥ gFE don
Z AAZ On-line Aol ¢ #AH5E 84 Y=g 248 JAT 22 Monitoring 8+
of gty YEEle] RAL o) BFEE 7|E9 GCE AHEE AS o B Ao
(70~100%) 485l AA Monitoring®) E7Mgsith. AA UYIZEE ENE@
Chromatogram® 2% 9ol YehRch

Gas Chromatography

» Slow (60 - 70 minutes) Analysis due to
Saparation of Compiex Mixture
= Accuracy depends on Separation Efficiency

Ararmetic
Aromstic
nparefin
Naphtheae/ Iso- Farattin
180-PITIMN N
\\ uTE W
Napntnene Heduy Atd MIIKE
| 13 4
_A A )
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75
minutes

ag 9. Yyxg s ¥4 ¢ A AChromatogram
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2y NIRE A48 H$ @A 5¥W(C5~C9 PIONA (Paraffin, Isoparaffin, Olefin,
Naphthene, Aromatic)® o] FAlol 1# ©j3E ZFHo] 7iFdlch. 1§ 102 A4
GC ¥4 Z#st NIR 54 2379 A3ARAE Yehdlz gt 28N B ble o]
NIR 23 A#7 GCEY Fst 43 48345 vyd

12 18
_ 10  C7 Nomal Paraffin __ 14 [ C8 Isoparaffin
® 5 ®12F
S R
g 4 © L
z | - z °®
2 r 4
0 R 2 PN
o 2 4& 68 B 10 12 2 4 6 8 10 12 14
GC (vol. %) GC (vol. %)
7 28
_. 8 1 C6 Naphthens o3 F C?7 Aromatic
* 5T ES
g 4t 38
2 3t 2 L
x| z '3
z Z g
s
0 3 -
o 1 2 3 4 5 & 7 3 8 13 18 23 28
GC (vol. %) GC (vol %)

a9 10. GC ¥4 A4 NIR 33 23309 3834
|24, Steamn Cracker #7309 NIRE &8% A4S 19 119 Hetigith
adolM didntel 2ol ULE Feed¥ste] A< A& Monitoringo] 7H5atA 5o

#HAFurnace Severity #|o17} 7}5din, dEo] YZel/A4Fe /A7 2E wgdd TAE
Mo} (o). Ethylene/Propylene Ratio=4d) 7}58HA B

Naphtha Cracker Optimization by NIR

&

Cortroged

Manipulsted Veriables
Veriables

" Target & Consimaints

= A& X85 Feedstock Change Monitoring & Contrml
w Optim al Severty Control
w Feed /Product 213 2T UM

a9 11. NIRE 4% Steam Cracker 3444




VI. 23983 njY

TN ESEE BEy A 2 3EPoprt BESA FAHARKT. HE Aol
Pittsburgh Conference (Pittcon), Eastern Analytical Symposium & Exhibtion. NPRAS ol
M iy =87y $o 358 Yy Ao HY, ol JHYMEEYY g 88
T¥a ohgl B oM $3AL wtstadd. ®¢ AOTF (Accusto Optic
Tunable Filter)E ©]-83 @435 FA 2494 Image Detectorg 9 2Ho2 ZHH
Ry fey w2y AgsA HAo 22 A Gokd SHAHEN77 Sld |
] ZEE7 AReEd. 9og wEn wgafHely d2ju dArt dedA] @
cHMAEFE e A & AP A3HoE A b Zoj, =¥ FAF

o] g8 A LAHEYo] A Iy FHY On-line¥A712 Fo] FEHAH

O

FEARAY, BEGANE goldtd FAol HAHIRIE FFSAA H2ZE Ve
A, 34 Adg AAse F8¢ 842 HeEIgr A& A B4 JF
o ¥§& W7t B ol v §E AAZFYAE A 71 E Aoln. old #A
AM 2HIH FEYPL 71EY v v:é%“é FAE A2 & & g Aoy 2 o f
e sy Fgsdn ggdd et
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