. =3cy st - 701
1. Spsig
1.1 o5
o= I Hf 2
1991 sietystat okl AArEg Al
1993 ststgott sy A
2006 el s s o3, AR HsstoE A& W7
2015 At 39, sy s B3 WA
2020 shFAlaAl gl A £, 3 ekt % 9 gAY wA
1.2 uZl (HE)
= - LA o -
1] Rensselaer 2 R sl 2 2ek 2
) _ ‘ ensselaer e sty Al Egst B
A=t Kl Polylechnic | pg gtechnic Institute| & 1 1T ol5EA
oA | auy | "1 Penslvania | gy 993}
0= o J13 U]% Univ. of 25k} b e A B
M= - dad) California, Irvine 3 kAL A Esetyg
14 u)=t Univ. of | W= Univ. of v])= Univ. of ey 51w
B37 | California, Davis | California, Davis | California, Davis | © Pt | A718ke St o]
e i FFH719 | P Univ. of Akron| — 38HHkA} S ZEAAE
01%19] i -
| 2 B e | FM weed
44 3okt A8t ﬂjn;?llzf Agfl LEEPA} Znj k-2 /o] x}A %]
(Eg(ﬂ]ﬂz‘[‘) Arbor) o 171 b 10 Tl
444 o o vl Univ, of 1) Tz A )
(Wl 22) Aeth At Maryland at College | &8/} 3787A 3 Ale]
o =T Park




702 . E=iohst

1.3 USAIH I 4H]|

AT AEASA
= = ORXIH| O
(%) HH(RE) He FEEHS
) } Three-roll mill, Paste mixer, Tube furnace, Hot press, UV
sl s o2l
(ol :rLS%ﬁ ,5@ 2 /HT“’FOE 2) 1 | curing chamber, 85/85 test chamber, Vacuum drying oven,
Potentiostat
AEATH R B35 HeEAER, GorE AFARA, AFRE A%/, 2
Al 1 | 7], 9AdLE, 7FEEAER, A7 29373 X A28, NDIR
(A8 9A/MFAE) o4 Az AN

2ax0] A7 R/O system, Ultra pure water system, Oil bath circulator,
(o3 —_rLi‘lo"a' =) NL:'L EOS 2) 1 | HPLC UPGRADE SYSTEM, HPLC UPGRADE SYSTEM,
e =T ° Drying oven

) ) RF Power Supply, WA =47 ¥HxLE =47] RF
AR ol ERY AT S S AAZN] o
1 | Sputter data analyzer, 3HXEEY] FHHSAHAA

Diffusion pump, Plasma Cleaning module, Foom Hood

ZAE A AHA, 2 =AY Al2HL GC, WA
2 #o] AAHE A =3 A%7], Digital Balance, 3=

A IE Bglalx o]ILAl _ )
(S_:"LQ Eﬂ 2 /‘E] _}';j‘;;) 1 | %%, Regulator, Air Compressors, 7% Autoclave, Fume
R 21r 2 . "
° ° Hood & Duct, Bath Circulator/High Temp.. ROTARY
1 EVAPORATOR
QB EZE ATAl Gas Chromatography, UV/Vis Spectroscopy, Vaccum Pump,
B A /8] 201 1 Vacuum drying oven, Rotary evaporator, Incubator, Drying
(A8 A3A/mrdE)
o =ne Ho Oven, 941&2]7], =, XIgl<7], E+7]
VabAka sz RE RS Al ) .
(ﬁ#g}é;‘g ; /Lgﬁfg) 1 Potentiostat, DC source & measure unit, LCR meter.
B ESALIPN
(Qu g dga) | 1| TEEARAT
Hgéﬂﬂ QN
(i Sag Ay | L | TEEAE R
LA 7:]] A& A)
(% Fug ggy | L | THEAR R
S}aa-S Al & Al
(g Qg | L | TREAS R




. =ztcy st - 703
2.1 Cistold - IS S - ISSE 7|
oy & 7150 42 sl thawsie] wdoldel w2t Aot} wohe] 4ok xelgye i AgES VS
sispoly | O TELGS ol FAA ket Apsish Lell BAD & e AEH ALAT WERE SHOE @
g
B [ 22 A BAe] /1SR A4 okl A2 A3t 71%e] A7 38 Eatel AN GHS 2% A5
DSEH | & e PTORA Fhsk ARASE Y w3l oluAFe BHoR gt
g
Heon 9214 A4 P Fol4 AR P NEA AA P
g
— — :
SEE | gazae g 12 g %S890 I % L8AEE Bael oAl Htel WAl slols
=) | Q82 Fya
I -
g
JES AAAL A oy s a
= o = ‘—I'\L— Tl gl
Stmpa |6 M SETAY | Bae SHSnE B @ aqas wael sld | whe Aeasel g
_|—l = ﬂ]ﬁ]/gl?_]_ %%‘% %{SH :g_ %%—6}% }\}'Eloﬂ '3%2—1‘-9‘ 30 AN 3k H"Z‘]Oﬂ 71021:__\: )\]X’]
2) | Gon wan Aus | 5o i e | BSE AT A | undl Al w0
nE=x 712t} S AEg e Ao ooc?o,ttq 0237_];}‘—;} 9 | rie A 9
Sest gag e, | O R 7R
2.2 I|NH BHE
siuCystm | stap( A= _ _
SR | hLSY | sww3) ms=m Azmre(%)
— —/ 1
o e e
= ]‘i o) BTG =]. 37 =15 =37 =& SLaL
G Q| S AT gsiasie g pda 49 S3Eelss seslael el
g ke 5y | B AT | cgdeie) AAH $5S 88 3UFY, SaAUR, YR, sk
q Ay o | U R | S popeay wew A4 | BOSSL SIS, Sl 1 EAs,
A A9qAAE | ge =g ALY A G58tslelo|s, SFLATE
L flojeiz
SFAAF 72 A - -
Aol o | EES CIESl AN | oursias, anzaaY, AgdY. 5
jut I = [e) - - -
e A | @ AxelE | A BAE CREES lsmepa 3ol euey Sea
st 3o 3 gg u | SF FRAL I SE lasagas sesnad, amyses
- oral =
ARD Y LI AE S| ooy o qn geyq (ST oASERl, tAgAl)
;ﬂ;ﬁ% 3| tag gas =g, we gyl ge), AEsss
b B = qElols - v
219} Ao | @R Awo) | SESE %jg SERAL g aErAe BedATE, nEAS
A | A8 oo SR ST LS (B9 seaase auEge aasege
D IR S S o] 7]oqgto g % o =
gAee A | T 5HE ; EUEGE dden [SFEAEA, QAR 188, S
© 7} OFA) Piasiasy Al RS o o
e AR AAS Aen  |[2AT




704

MHﬂAIATﬂmu ]
W o -
Y of P
Mo | =
KO il
=y W o
ow. | —
X
wn o] N
g |[THT®| Lo
iy
=% <
T | 9%+
T | W _
ﬁ 2
Hr By o
N L
Y @.AT ~
) —
X A
oy ™
lown_ —
mwm Do T e
&o g l
e = SR
I —
g O
U
o
mn Gl
b or
= Mo
X w
o ey
nmwv ,_lr” .@u
= Mo =

<
p T TSRSV S RO TRRERRYe e
il A A A B A A A T A A B A A AT A D A D A AT i E A e
o oD N N M MMM N M MmN N NM M MmN M NM N N M M M M
i
-
%)
Az
Mo N S B
G R o B T s
— = o= ™ CIC - o = o ﬂﬁ o
B RC 9 BRE| RO R OB W S| W e A R R o | RO Mo R
OO o W W MY T Mo Wl Mo Mo RMBY Mo my & o] o] Mo oo Mo
WON T R W NN R R MR oo I omw fg RO oo o ® ORC W W T M
My o A &d|g0 mp oF W Mo W AT m T R Mo WM W R D Mo W WK T
%%%ﬁ%%%%%%%ﬂm%aﬁmowrﬂum%%aﬁuuﬂﬂ% ﬂ%ﬂm
W™ R Mo W|T W T ™ RO X W|R W Mo m M WX W T B ROl R o q
<
L_. o o M o o o
70 | | | | | I |
o o O o O o o
| | | | | | I |
“.w_m_n [ap) (SN o AN N N
A\ B
< e
w =K o B B X
Mol |op oy B < oy
® g & D £l i
o | 0B o X O <
Mo ~ oo XN Mo R
ol m%m% ‘T oF ol ﬂm
=} I T W =} <
w N — N — N —
%1 N ™ ™ <




- 705

SEIE

e
1__. DN O O O M
0| | I 1 1 1 |
WP PP PP
| o o o A
®
R
<
I
-
2
o
w 17..0
n_AIL |
Fo 2
03 i
R X | "
Brife 2 & B
Molr W & %o AR
Hp | %o = o
Xo| RO m% = N of
TR W <SR N
<
|
N &
w w
<
I
>
o
<~ o
B |
Ho [~
—
! %
T
N —
LS
for R
d o
o




706
i ==y (4
24822 Bt stel2 3-3-0

Introduction to Chemical Engineering
sfelel Aukel] i3k A= EZxog st} shet

2 AES oR ¥ FHFL ol el
U el BRI AR e
w3 2eA AR, JUAR ABABSS ALehe

W Beg 1EAE W Bk

22667 HS7|=A|M 3-3-0
Chemical Engineering Calculations

3139l ALY G, WISEE,
&

éi‘ 59 7125 wieH g =

24997 sl=setstetdAE 2-0-3
Fusion Chemistry for Chemmical Fngineering and Laboratory

B 3B 5828 soleil Tt Yojo} &
523 7 2okl U 124 28 WES Wl
e F28 A2t o]t AFHEOEA
09 24, BAF 24, WSEE 45 2, B
e §5, A4, S 2%, ARE T )
AY 2%, /AAZAETRS, UV 244, #99
S 8% ROl AY 27, BE ¥9FY 5
o ele) 49 APl B

16280 s=E2iztE 3-3-0

Physical Chemistry for Chemical Engineers I
=3l AFAFSHETE ofuEl A E 7%
7b He w3 dyaEels & 4 itk
2 FEoxe SelA stehaete] AwEo
7ol HE Qo
ALt 58 71Z0)E

o
=
o) Mde AYY 5 AEF 402 A Bk

24998 337718t 3-3-0
Organic Chemistry for Chemical Engineers
I9AABAN B gste sehbgel 23] s
F718KE S BATRI B, NSRS okl
IS BT &GS V128 e o
oWt 833t 3ot =
o A A

24999 SISEAM3|sH 3-3-0
Quantitative Chemical Analysis for Chemical Engineers
BRoGREY B, 0% 9T 2 A% 5o I

e:u J)rx]u ax%;;}s}gq 7)E.7 0]

Ae] gloli=

gas v‘i—ﬁ‘ﬂ CEERERRELIFELE
HABS SWER SfelF LA /)R A
4g FEAS, 4ead 5 o FES Y
a7 sk As HEE Sk

10411 348t 3-3-0
Engineering Mathematics

oS AdFahetl glojA Al B9l 72T
8t i =EA AbaLel WA EE A A 5Y
= T
25001 SSAKUE 3-3-0

Properties of Materials for Chemical Engineers
sl B ThFR A 549 7|z o)
& itk g4, Ak, IEA 5o 3skyste)
TR E8 opel] AREEE Ao 712320 2,
2 é@% Y g, xmﬂ 54, A4 el

22855 SIBU= 3-3-0
Elementary Principles of Chemical Processes
stz A o] Aol Jolsh HLALE TAE

T o 11,
gt 59 712E Wi getaAe] =2 ey
A FANS AL ol E
o] AA FelA ols &8

R
xo
X
@
)
ﬂ‘.
o



16281 =S=2|ststl] 3-3-0

Physical Chemistry for Chemical Engineers II
sharEE sl L sF8hastel A FQ
q]_Q_ % ;q_al—)ﬁ _,,]. _1463 ﬂﬁliﬂﬁg AJ—% o]/\}_Q_
l°l”7ﬂ°ﬂ/‘1«l 3y, M EEE
gl A wjeA 2
ol Rke33l FEled 1ok 59 71zl ol
T2 Y gIte] BA 59 o

=AM olafslr] ofE & HEe A ol

3 723

ne

25002 3t3s718ksHI 3-3-0
Organic Chemistry for Chemical Engineers II
F71=0 id, AR, vk w7 S B2 H—i
St AE S5 tHFH, fr71stskell ek AdxkAQl o]
o, ebh f7] TEA BRSP4 1
A5 PHIUT ob} Bk segsel B2
Bl A4 ATY AN 55T 5 Ut 5

g2 7I1E

25003 33717 |12M 35 st 3-3-0
Quentitative Irstrunental Cherrical Aralysis for Cheical Frgineers
2 25 EE stdg 71714 s 7]
ol XA FEsAG Y, AL3E ¢+ e Y
wFsA o EM oy AA] Adst slold &

J= s Zo] FEA o,

O

1o mlo X

o

o~
T

X!

18422 WHIEH= 330
Introduction to Biotechnology
xgudy_ag 7% @ S anEEte] 2|4
F A g8 2HES AEAE
%“éGF: ol I H4& T it

]_
Z}Oﬂfﬂb IS PEAATA Gokh @

do

g 712 2 olg4 g, 7z

]
A FoRl FHARe I O, A
Bapel el Aoae AEe & U wiok

. =zt st - 707
A A Sl dete] 3ol

25004 Musietsste|o|s 3-3-0
Understanding Petrochemical Engineering
Ao 9 A7 tARRE Y A AAZA 2 o9
Aol thell wi-¢-aL ArsletAlEe Az
+ < F59 Afrsiet ddd
3

TF 2 A 5o 4

25005 FSLZEY0{UAS 2-0-3
Software and Computational Tools forr Chemical Fngineering

stehgatolla ZQgh AT EGole] AR tha)
HH —,—I:} 7NEA AN T2} JHE Z2 g,

19391 OiL{x|tst 3-3-0
Energy and Thermodynamics

serpete) olel FYEL s ANE
Ex0 AAz 7+e dostd HASo] WA 7
Asolof @t} o2 AL Hegs ool
Be Aol LT, webd B 59 3

F524e ATHE FASE ST 934

<]
A
N
rir

25006 CHe|==M3UAS 2-0-3
Unit Operation and Laboratory

AES AVAE FRS 4F FAFAEE 74
ol glom, oFNE BAZARASE 55
P4 PRI AR A 99F9 e
Agoltt webd wzAIAEe] 4A, A% o
A ol U Qs olals ojy Fos B
HEe geggange des 2L 98]
AN g 71Ee BRARAE SFoEL
APS ool S 22 RIS FORA 7]
2R 247050 592 7193, 29 FoI



22859 ZTigtsial 3-3-0
Transport phenomena

spoiger Z2A2 S0 DA FA o)
g Bl g A S TETh 7R g,
A9 A, 7)3
o Ag, 7EugAe) nEgeze] Wi A,
Az A A5 AR, BI9EA freelA
o YE 2 ARHE, NFE FEIAe A4 4
& A A M A, 1A 453 FAS

£9) 943} A4L HET,

e %
ju)
3

o

>

o

e
~

>

2

2

ot

=
fu

1o

o

=

16277 aistHtE3sEH 3-3-0

2ol T 71 2H0 A4S FE7) A% A2k
53 B A% goAt B4R, sHepeel
ABE, W7 Y, A, WSEEE, dole A
So] gk wWepd, ¥ AL Fele] HepeF
S e 1A ANE FEL, £E olH
NEAQ OEGES Bt AA HATUY W
g AAsEd 222 20

10465 ZHH0] 330

Process Control

18414 EXIMESst 3-3-0
Molecular Biochemical Engineering

BEFH FEG BAS BANEIS aje] o]
FojRg & 9 Ak AESo] AA AlEa-gtel
A= Ggo] At} £ WIHRNME APEL A

W REAE BASFIA Aslel Q93 AAE

o fAA 33 Bl 2ol SR, F
Ao A 3o wdd 2, g AR Ve An

of gste] T

14918 Z0j=st 3-3-0
Catalysis Engineering

Zujuke-o] 7R g B Znjo] 27} Aol F
h=]

[e]
mj 2ol 3 o]2 2 FYPF ukg, Znjz

2 ) ol
eHE B9 ARTE U 54, swporte] EF
2 54 52 Q7S ARl olsh ohgd §3
99 5, Zojge] ST, s)2He BA5
o Rof S o] 4Pome] S83 Fujgo
We/1T L 54 5L Pdshed 829 o2
HhS wh A Bt
25008 SHZHTME 20-3

Vocational Training for Chemical Engineers

Sotpsiate) 12 9 $EABES G WE

of #d A7ash Z1UAl & A AdAeM dF
AHE B8 AF SEe Mgs] A%t Aol
o delE el @ A4l AHelM 28
e 7Fs= A AR, AA $49) w4, 2
A A, 34LY AF R e dF 55
AY ZAEeEA 29 ¥ A2 AHel =3 F
A FE HRE Gk

25009 iS5 2-0-3

Chemical Process and Laboratory

EUESA

=2

>

2

o
-
n

ofo %&
s

19302 Amajeotst 330
Phase Equilibrium and Thermodynamics

S51549] 4o B GATol Theh Sl
22 osfsla 44 BA 48T 4 Ut FHS



9,

22669 OIL{X|2A=E0IS
Heat and Mass Transfer

>~

£

ry

Ly 2 2 ofj

ol

S22 51|

Chemical reaction Engineering II
of A "4l spehugol o

16278 LC|X|Eix|04
Digital Process Control
AR A 0] F453 Hgo s sk
Alo7]7} D21 Alof7]E
HA YA Aloje] 8] FaA o]
3] 7]20]
Ag AoAA et HdET AofA ] H
Alef, Z Wk tAd Alof7] AAe]
2= e AAseke el A&t ¥ AA

S tidew o

. =ztci st - 709

o

=5

Ho

o
F{F

W2 ol
22675 E2l3dolaz| 3-3-0
Principle of Separation Process
speta el M Eegde A8 AAl, spehkeol
U 229 B £l A doAE e
OB el PAGOEA WA S
FANEE UEo] Fv IFF0| T3 Yol
o} speta el A dojuhs B 2AES olHd &
T7ke) oF 60%
of g o]&3

E)

14743 ME3|stast 3-3-0
Biochemical Engineering

712491 nAES Asteh ulE & 498}, oF
A4, v AsAl T Al o}
=3 gEo] ofgA dayd, aadyd ¥ fHA

oy AN oldHEeTE 2 AEdA

Lo
L
o
il
ol

_?(_5
N

AEAAEG A5 & A dot 7= mA
£, GANREEE, BaTEEE AETET]
=99 2 design, mass transfer, §% 33}, A
B34 AEFS A3 AT 5 oFH dA
e A Akl A’ 53 2 AXs dgstazt
sict

22670 E2|8M3d 3-3-0

Separation Processes

340 fe % 987 FoERE AYEHe A4
=9 23S FEE St ol dagk ey
A, AAAZEDYY F& o8 Eelede ¢
ol 7|Z gtk EF tiREe] dEele A4
e A44E Wellshs inhibition effectE AYL
A oot 2 mIHE FHAsE & e TEE

Aol e M Lol



710
15751 A2XHSZ st 3-3-0
Polymer Reaction Engineering

x} A Bk B o 2R 4}

—l‘—lL_ R
"J %741011 HEEL Slth & W

3
& TRARR /1R S B ol E g
o FEY AN TEUSY IR WS )
(EEEECEREER SR L e DI B}
Hu3, 4% FENE AAskd Bew 29
|2 $5W

16286 S1ZX=Z2t 3-3-0

Chemical & Materials Engineering
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