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PART A: Vocabulary

Directions: Choose the word or phrase (1), (2), (3), or (4) that best completes each sentence.
Then mark the answer on your answer sheet.

Some vegetarians are not just indifferent to meat; they have a/an --- toward it.

1) immorality 2) tendency 3) antipathy 4) commitment

A recent study shows that the prevalence and sometimes misuse of cell phones and
computers has led to a/an --—-----—-- in some people about the benefits of technology.

1) ambivalence 2) distinction 3) encouragement  4) compromise

My niece has a -------—--—- imagination. She can turn a tree and a stick into a castle and a
wand and spend hours in her fairy kingdom.

1) vacuous 2) vivid 3) cyclical 4) careless

The singer's mellifluous voice kept the audience --—--—-—-- for two hours.

1) disputed 2) disregarded 3) frustrated 4) enchanted

His family, relatives, and friends still cling to the hope that Jeff will someday
himself from the destructive hole he now finds himself in.

1) evade 2) prevent 3) deprive 4) extricate

Logan has been working long hours, but that is no excuse for him to be ------- to
customers.

1) ingenious 2) intimate 3) discourteous 4) redundant

Although he was found ------------, he continued to assert that he was innocent and had
been falsely indicted.

1) critical 2) guilty 3) problematic 4) gloomy

The old sailor's skin had become wrinkled and -- - from years of being out in the
sun and the wind.

1) desiccated 2) emerged 3) intensified 4) exposed

The promoters conducted a survey to study the -----—---— of the project before investing
their money in it.

1) impression 2) visibility 3) feasibility 4) preparation
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10- That is 100 —==—veeeeen an explanation for this strange phenomenon—I am sure there's
something more complex at work.
1) simplistic 2) lengthy 3) profound 4) initial

PART B: Cloze Test

Directions: Read the following passage and decide which choice (1), (2), (3), or (4) best fits
each space. Then mark the correct choice on your answer sheet.

Some researchers investigated the effect of listening to music by Mozart (11) ====eeaneev
spatial reasoning. and the results were published in Narure. They gave research
participants onc of three standard tests of abstract spatial reasoning (12) -—=-sme-- ---
cach of three listening conditions: the Sonata for Two Pianos in D major, K. 448 by

Mozart. verbal relaxation instructions, and (13) —=———eememm- . They found a temporary
enhancement of spatial-reasoning, (14) --------—-- spatial-reasoning subtasks of the
Stanford-Binet 1Q test. Rauscher et al. show that (15) ========—-- the music condition is
only temporary.

11- 1)in 2) for 3)of 4)on

12- 1) having experienced 2) after they had experienced
3) to be experiencing 4) to experience

13- 1) silence 2) was silent 3) there was silent  4) of silence

14- 1) then measured 2) that was measured
3) as measured by 4) to be measuring

15- 1) the effect of the enhancement of
2) the enhancing effect of
3) enhances the effect of
4) is enhanced by

PART C
Directions: Choose the word or phrase (1), (2), (3), or (4) that best completes the blank.

Then mark the correct choice on your answer sheet.

16- The drying oils are particularly characterized by their lodine value which is a measure
of the amount of - --=== present.
1) saturated
2) unsaturated
3) fatty-acid chain molecule weight
4) fatty-acid chain hydroxyl group

17- To perform the function of driers, they should be soluble in the vehicles to which they
are added. Solubility is achieved by reacting the ---------——--——-- with organic acids to form

1) drier oils — metallics soaps 2) drier oils — organic compounds
3) drier metals — metallics soaps 4) drier metals — organic compounds
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18- The color of alkyd solutions is determined by companion with a range of color standard
referred to as the

1) Color Index Standard 2) X.y and Y Color Standard
3) Yellowness Color Standard 4) Gardner-Holdt Color Standard
19- Amino-based cross-linked coatings exposed to the atmosphere are subject to
degradation. It is due to -—-meemmeemeee,
1) hydrolysis and UV exposure 2) the unreacted polymer chains
3) the unwanted pigments used 4) the thermoplastic produced film
20- It has been suggested that the oil absorption of pigments test is a measure of an oil-based
paint's resistance to flow or ~—--—eeeeememv ;
1) consistency 2) cracking 3) dispersion 4) sagging

| PART D: Reading Comprehension

Directions: Read the following two passages and answer the questions by choosing the best

choice (1), (2), (3), or (4). Then mark the correct choice on your answer sheet.

PASSAGE I:

Adsorption from solution is important in many practical situations. In dyeing
processes, it is necessary to distinguish between adsorption and absorption. Adsorption
refers to an excess concentration at the surface, while absorption implies a more or less
uniform distribution of the solute in the solids. In these processes the solid phase is
known as the 'adsorbent' or 'absorbent'. and the solute (or other species) as the
'adsorbate’ or 'absorbate', respectively. In some cases it may be difficult to distinguish
between adsorption and absorption, or, because of lack of data, it may not be known
which process is occurring: the term 'sorption’ is then used. It is probable that
adsorption occurs at all surfaces. If a molecular species completely saturates the
adsorbent surface with a single layer of molecules (or ions), the adsorption is known as
unimolecular or monomolecular. On the other hand, the formation of multi-layers can
occur, referred to as multimolecular adsorption. The latter, no doubt. occurs in the
dyeing of nylon fibres with mono-sulphonated acid dyes., where dye aggregation is
believed to take place within the fibre.

In practice, there are two kinds of adsorption. Interaction of the adsorbate with the
surface may take place simply through forces of physical attraction, i.e. intermolecular
forces, and this type of adsorption is known as physical adsorption. It occurs on
surfaces where the valency requirements of the atoms in the surface have already been
satisfied by bonding with neighbouring atoms. If, on the other hand, a surface is
unsaturated, that is, the atoms in the surface are not fully satisfied by bonding with
neighbouring atoms, chemical adsorption or chemisorption occurs. Here, chemical
bonds form between the adsorbate and the surface.

21- In dyeing processes, the solute is known as the adsorbate if it -——----eemne- .
1) does not stick to the solid 2) heavily concentrates at the surface
3) is smoothly spread over the surface 4) is evenly distributed in the solid
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22-

23-

24-

25-

According to paragraph 1, the term "sorption” is used when ———-—eeeeeeeee 3
1) uniform distribution is desired

2) adsorption occurs at all surfaces

3) absorption is not preferred over adsorption

4) one cannot tell whether absorption or adsorption has occurred

Why does the author mention the dyeing of nylon fibers in paragraph 1?7

1) To exemplify unimolecular or monomolecular adsorption

2) To illustrate where multimolecular adsorption takes place

3) To show the distinction between adsorption and absorption

4) To clarify that they can only be dyed with mono-sulphonated acid dyes
All of the following are true about physical adsorption EXCEPT ————enee,
1) intermolecular forces play a key role in it

2) the adsorbate bonds with the atoms in the surface

3) there is physical attraction between the adsorbate and the surface

4) the valency requirement is already met before this kind of adsorption

The underlined sentence in paragraph 2 serves primarily 10 —--eeeeceeuauan "
1) give an example 2) support an idea

3) clarify a term 4) compare two processes
PASSAGE 2:

One important theoretical concept associated with color was mesomerism. In 1899,
conjugation and partial valence hypothesis in order to explain the anomalous chemical
properties of conjugated polyene systems had been published. Therefore it was
suggested that chain termini possess partially unsatisfied valencies in such system. In
subsequent years. the concept of "limiting structures" for depicting of the true structure
of a molecule had been developed. Such ideas that laid the foundations for
mesomerism exposed the concept of "average structure” as the chromostate in
recognition of its apparent direct relevance to color. For example. a. triphenylmethane
dye can be regarded as an average of three limiting structures, and the consequent
chromostate is highly colored.

The most important advance in theoretical chemistry was the quantum mechanics
whose mathematical formulation was first developed in 1925 with the independent
contributions of Schrodinger and Heisenberg. By the early 1930s, quantum mechanics
has been applied to the subject of bonding in molecules (for example the m—bond was

mathematically formulated in 1930). At this stage. the concept of mesomerism used by
the organic chemist. and a new concept called as resonance began to be used as
equivalent on the basis of quantum mechanical calculations. The approximation
related with this concept is based on the valence bond theory, and it was subsequently
used also to calculate the absorption spectra of dyes. Also in the early 1930s, an
alternative mathematical approximation that utilizes quantum mechanics to calculate
the properties of molecules was developed, namely, molecular orbital theory. Many of
the properties of complex conjugated organic molecules were quantified by using this
method referred to as Huckel molecular orbital (HMO) theory.
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26-

27-

28-

29-

30-

You can infer from the passage that mesmerism is a/an ——-----—e-— -

1) old-fashioned term for resonance

2) theoretical concept related to valency

3) kind of important chemical dyes

4) structure used for developing molecule motion

The release of conjugation and partial valence hypothesis had been done to ~—----eeeeeeee,
1) describe the concept of limiting strctures

2) possess partially unsatisfied valences in polyene structures

3) explain the various chemical characteristics of conjugated polyene systems

4) clarify the unusual chemical properties of conjugated polyene systems

The word "depicting" in paragraph 1 line 5§ means —---eeeceeeeaes,
1) combining 2) comparing 3) estimating 4) representing
All of the following sentences according to the passage are true EXCEPT -——eeeeeeeeeee,

1) the basis of quantum mechanical calculations is mesomerism

2) quantum mechanics is one concept related to theoretical chemistry

3) molecular orbital theory was formed in the first half of the 20th century

4) HMO theory is used to quantify the properties of complex conjugated organic
molecules

The absorption spectra of dye —--—e-eeeeee,

1) is a concept based on the valence bond theory

2) utilizes quantum mechanics

3) is calculated by resonance

4) is a property of molecules

035 2k 5 Ky i LS,

99 gleod 4 a>ly (00l adgi) eud Sl slo ) 9 2oy w o L g S Job 4 gladao 350 50 Lo Hlade  -Y)

(39 Jaicd poo Jaazo b Loy 3L 51) Fam! A1 ciciuund S5 3 yiao by 3l casi 3 s T (slei!



Y axao 851A (YAP) &5 = S5 ol — joudy owiiie

(it 293 9 Jol £33 Jowr @ilyi Yo 9, ) Sausl IS W(X) 5lie 0390 yhio 05 J1, 550 Juolo aST gl —¥Y
R
I w(x)J, (Ax) Y, (Ax)dx =+

Y ()
X (Y
X AR
VX' (F
Olaizio 3 Waml yudd Sty HLidd 5 Gl D3l dlawlgts T (b2 &5 o G 3l (295 Jlw sy T
(] (glo 1 yuids o gedans) §3,18 1y Wiags pIAS Cantol g Comsl ik pow (slBAR 0 P15 (51,10 (gleil ginan!
v,(r,z) (\
v (r)ive(z) (¢
v, (r,z)iv.(r,z) (v

v, (r.z);v.(r,z):vg(r.z) (f

dy
implicit Zws gl B9, 3 ,ﬂ.j;—:t+%y =V, Y=Y At=0) b Leilyno dolas gous Jo 0 -YF

Ciasl plaS &l Jlade t=1)) ;3 g solizw! Euler

2 ¥ (A
YA (Y
YA (r
YN (F
adolee a=\&x=°=>d—u=o 3 x=L=>d—'u=u 830 hl,&bi(aﬁ)=o Jomnailpiy o Aolae Y0
dx dx"’ T Tdx dx Sl

sl plas ol M 6,5 30 Juolis
(= AX")u, —Yu,_, +u, ¢ =2 ()

(\—Ax')urm -Yu, +u,_, =< (¥

ST Uy, —Yu, +u, ,=o (f

%
‘3 gEonmerry) o G U, = YU, + U, =0 (¥
X=0 X



A axio 851A (YAP) 0S5 = S5) o — pouly paviiio

?J,.:au.ooo,g )UQ .G”J')-y’é&,)q X+Inx=o Uéhﬂ&é'x ,g‘jz.hgb p'd‘ -Ys

_Xp(\=Inx;) Q

X = :
"n+\
X, (\+Inx, )
R L A ) A
Xna = (¥
xl‘H—\
X. +Inx
i Bhioesi B
Xp4y = Xp + (v
\ 4 —
xn
X, +Inx
» — n n
Xn+y =Xn — \ (f
Y4+ —
X

n
SeSlg SO Cxd Sadi (pomd (iSlg 9 0 5 o0 1B ouad JUSTg j0 SV ek Llgiu! ISD 4 95U axkad S
ol pluS anS'l> Aolae S99 o0 3 yuao pgd 4 4

-‘T
ot or'
. e
ot or'
cc D@, dc
——(r—=) (

dA
o days) — oo B gl Jiisly cas yu 5510505 o0 planil ) plojen (iSTy 99 diwguli 5951, S5 0

mol dA
T Lplp B g A ddgl clale 9 (A @ Cund Jol 42 )0) '—I:A P90 puiSly s pw 9 (B & cond
i

Coanl loj LA 3o cdile Ol i ,SLo adily plas bl
{A+B—>P‘

AP
A)=e"'
A(t)=e ' —vte™" (v
A(t)=e"l —te ' (v

At)=ye " e (¢

Yy

YA



% axio 851A OYAP) WS = S5 pbio m poudy owdigw

(sl Jolwi cul Ko g0y STy Cae puw Coli K) Sl plaS 5 ds S 3b 9 plol (fiSTy Cas pw Aolae -4
YA=B+C

Y
—TA =k[lc<'f‘ -CBC(-] QO

C

—IA = kC‘;\ - kCBCC (Y

Ty = k[cj\ - C;f“ ] s

c

—1y =k(Ch —KCpCc) ¢t

1550 (Gl oF hd A CAale By SiSly sl 30 Wl p) Oygeo & DSy Gt pv Dolao azilis  —Fe

Y
oYCACp o
—y =t—A"8 Sl plaS iy B oA @ A
A \+YCy Conl plas” ply B g A @ cod 45Ty
Vg V0
Y 4 ¥ (¥
\’\/0 (\"

B )5 e |y 25Ty A0 le5 gai (F
;‘ 'J'!i&" wéq J" ),35') )0 ,J.g‘..bg M)J fo )‘Jjﬁ p‘ P \"MA' (mixed) oa.&!b,.b'u ),’JS') ,O 6'}! "f\
flal pod i U251, 5 plas’ 18 e il o )0 Ao (pgo 9551, 5l (29,5) (2ld oo (l3e

X o0 oﬂ o,\' o/f 0/9 o/V D/A -
Fa
— O/A‘ \/0\ \/\'T Yiod Y,0F O/Of' Ao m"
-ry

Vi =AYe ¢ Vi =AYe ()
V,=AYo ¢« V., =\#Ffo (¥
Vi=YYoo ¢ V,=AYo (¥
V,=AYo ¢« V, =YYoo (f
A8 51 (2l Tl g 59551y (0 yiiamlio il Cgllas Jpaza S azilis S 53 1) 25 silge STy -FY
el plas ;ylowil

\ocooe

R +ry =10 exp| - C!

/ R l’( RT) A

A\

VQooco

S +re =o' exp| - C

S P( RT) A

o=l sled g 03jem 35T, (Y Vb (sled 5 03jp 251, ()

ok sled 5 (B L > 55T, (F Vb sled 5 (I Ly 95T, (T



Ve axio

851A

(WWAP) W = ) @M-Mww

B s A jl sabus Jgo U ST)e3 (A +B — C) .cunl plxil Jl> 3 (Plug) SO 9551, &G 50 aulo jU SosTy —FY

Sl a0y Wiz a8y (wl jo o jlade wll =1y =KCCp (ioSTy Uolae J51.095 o0 95T, 3,419

mol
V =Aoo lit F, =\o
PFR Ao i
lit mol
C o = Yy —— C .= Y —
A" min - lit

lit

k = o/ ov—.-
mol.min

AY (A
AY YY (Y
o (¥
20,VY (F
GO dee)d 4 walei axily Cal sud (B)1F plead JSly U Gy lp ) 2 glaesls -FF
O] plaS 9355 3 i cmmilin sl Cawd Ao Jlao
7 R .mOI. ojo8 o oA o)YF o¥Y o, Y& o0 oY o,0A
lit. min
Xo | 1o Yo Yo Fo o Fo Yo Ao Ao
B Sl (F 2358 ()
Py ity (B Gl 5e3ST, g0 (F 5L ol (7
Slogd o bad YA R glanl 451y s (mixed flow) soiisbolis j9551) O 0 A QI 58 -F2

Clawl a0 yd wiz 19T (pl O A hud ol jme (b (59959 Jlado a0 yd Yo 29,5 0 A Clile

Yoo (\
AA AR (Y
ADYY (Y
VY NY (F

s (e ylyo Nt 5 Y lw SilSo oy JEH) i g loots oy

a1 o0 0929 ) STy Billae Lgr ) S 0k ylaaly daul o 30 S CanndUlS e (9, CO 518 Suslg 0 -FF

CO(g)

Ni(CO)¢(g)

Ni +FCO - Ni(CO),

fol g o, JUSI GY Job 50 CO (I8 clals Ol pis

ol oy B (Y

dc



1) axdo 851A (YAP) 05 e S5 o m jouly cwdiie

- g0 odlaiwl SO I Qi lgica ailo Y T2 o) 0 09500 a0 Wiz le )l SOy 8 Qi gl -FY

olo 9 318 a3l 43 0> JUK! cu po ST .Cal ¥ =YX 1o 5le SOy blgs balio g O (o Job alaly 390
mol

‘.'c....lef;Liqb,g,o.,,q,_jli;ilc..,mjlu,o.aq.ul,( )\ 890 iy

roe ()

JARR A

LYo (¥

JA N4

il oy Syl S p=pp P G oge B gA i 93 gyl I e lauze 50 g G 2 JUS!

Dag =Dgy O

Dag =YDgy (¥

oo g oaiilen o)fy Slgy il Jlad oa g Lo oo Dlgy 5 Jams lan ST Sl 5L lgn (sol> 515 o (F
Dgdend Ohn )l o

g WS o0 S5 > o e Suz 0 B s A lase g5l Sl gl s 10 Jse ma blite S9a5 o (F
Apd oo Gl ) jio Jlade dy 0 S (5,805l s

Jolae jalass 5 dus dxiuo 4 I (5 yhe Sy alold 4 551 (b Ol oo 00le SO >l glaxaso 59 )

Y
m

&_'JJ .é{)eL_)E)O ‘o_v_ ') ui > “.i.uaoéln 6,&%0,&5 HQ_}'G RO ‘or Jébw‘éu\" ‘09
S
m
S

axye™

¥ xVeTT (Y

Y ¥ x1oTT (r

¥ e x o (F

9 CM > p X) .Sl 00l 0,138 Cy =0exp(—1oX) s b balie SO 0 A Clale bligy

Y
mol
A S gl Cat guo iy r,a;vmo""‘T Jotao bslia 33 A 3985 36 1 (ol == o C

m
ol — Lo X =0 dadi
S

Y0F) ()

Y08V (Y
o/ YOFY (Y
o, 00Y8 (F

~-FA

-4



)Y axio 851A (YAP) oS = Sy 2abo = oy gwiigo

2 S0l b sl ol Jlw by poma 20 &5 J 90 )0 080 0 (WG 1) Adatis JUK alaio pj S5O -0)
faddl o sl Stlasl Cdl w S h 5l jlade an slil w B 28 3

B
—
¥

h E(\'
Y

B (r

kTﬂ YB (f

L Ul a5 g0 ygee gd Vo gl g gl 8 Hlal a4y S0 slalgis] (GBS oy S5 J310 51 gy 56 -0Y
Ib

Wilioe YoTBolby plp LewdUlS iy (g 0idl se ‘OEI‘!} 2l il 5 g ¥ olal & S (oaaSe
(g a8 )5 5,0 ¥ Jolee T due) Sluml plaS (s > sldd v yd) £ Sl oo

Yo (A

Yo (v

foqr

Fo (f

B plT oy S5 55 it 4y S5 b S b o Jalme K2 53 deler S adeS (sl a3 ole; ~BF
Yo o0 PrLSTR VE SN o

\
f
\
Al
Y
Y (Y

f (¥

S 30 i (Lol ol sad 20ld V| = AI:\—(%)Y] Oyt Ldaius JUB OO 0 G Jdgp  -OF

Sl plas” oL >



WY axio 851A (AP oS 80y Al m il kit

m
uc”atqlgw&g.dfd)wuldﬂw el S5 >0 Yoom Ghad b glalgd jo V\— s g b S8y, -00
S

p=FocP,p=Aco kg‘_ teanl KPa wis VKM Jobas slads! 5l o ool y9ee sl
V2 (\

fo(r

\Fo (Y

YY¥o (f

Olimae 4 o)l 5lga0 51 503,400 51,8 158 & j9lme 53 o G Caoww s 9 Bl 100 0 Cansly o s

: W
Tl (wgamnlis 4 30 B 009 98 O jglne 10 A Hlard 1 Adaw slod Vel o Ay =Ao(Fx—9x")—‘,—
m

(! o

Y oc 80 °C wijia ol ploale Ol JUSl o 4o 3198 glos g BOCM g0 Caolied)
7O
80 (Y
Yo (Y
AY (f
¢! Gy (Bi) g 00 990 0 O )lis plas
Sy aales 55,5 g0 das S solilil Sluls a8 sloa ( glaal> b o 235 ()
D paiis dlafy gz Culis i o b g 5o cod e Al (o g dae (T
Syl pe S 0 Solas 8 Saglie 5l 2eS glrale ply 0 Caglie Bl S S8 g dae 4z e (T
S92 asles 3l dams 5 ped e (o Lod S & Coed g 50 50 Led DS 0Bl S5 65 9 33 28 (F
3,10 9929 (P ) Joilp s 9 (@) ©)ly2 3980w yb (o sl 4
LY
Pr= L2 O
p
Py = app (¥
L
pr = (_x}_ (T'
p
Py = LR
m
fowl Jolao SOd o oo )f olgs plas L. Latent Heat ol Lo )F Sl pagio
Sl Sl e (Y sy &)l il ()
Losf sl F (F U Y

~-oF

-8y

L

-04



\F axio 851A (YAP) 05 = ) b o joudy cwiiie

fadaud 5l a2 g dolae 90 Julod 4 (0 WOlasls 50 Ol Jole; Aol o -7+
pCp£=(V.kVT)
ot
ar

—=aV'T
ot
A3l s o Sl (Y a3l s VT (
Al o el )l b 5l Jazes g i K (F Al &)l a0 i pCp (Y
Ky S

1398 o0 Cguiro (59 doie S Oladidu jluSyplas 7Y
) dgad v o (¥ B SPRTFEITRQ
il 5550 je b (F ron K gl (¥
2oLde g oud ooliiwl aliie (pulSuil yiogads Sl oliwd 93 1 (s jshd dads Wigad S 25yl sl FY
! A5 suel Cawdds gl 30 Wl e .l 0 bl VFF /Y 5 AVY ol gimia
olSiwd g0 amain ;o Sglad ()
olRoud 90 (53 0jluil aije, o oglai (Y
Lollaws 5l S ygaml o J5 pac (¥
olliwd g3 83,98 placews ;0 glai (F

AED® sl plaS 1ogus wilakiy Suiiliig & )ud g )dgy S5 d dzgi b ~FY
N Ve ()
B A (Y
A Y¥ (v
4 YA (F
a5
-~ D ;
% ™ * %
1/d/mm™"

sade bl AE ab aolg 10 iy B g C wigei o K5y M1 3 ¥ ply A 9 B aiged cou Ky G5! 51 -FF
Sl plas A 5 C s S5y NS
o/ ()
Y8 (Y
Yo (r

s (St § Anlea LU Ll ol o (F



18 axio 851A (TAS) 05 = Ky @alio = youly pavidin

a—tay —n CIE RGB Ky 5| s o5 bl CIE XYZ S, L_aé 58
X1 [of8 o1 o R
S S plas (S jlad 90 baw i yile & asgi b .cawl odel cawsws | Y [=[0)A oAV 0,0V |G
Z o o0y \ ||B
iy B G g R a8l slaadgl a s pdn clb Z 3 Y 9 X (26 )3 slaadsl
SR @ g cals X lada (A
3,0 G @ gty cals Y Jlaia (Y
BB & gty cals Z Jaie (Y
s B g G g R iy slaadsl ads (28 adgl aw pa (F
! 032 slolin iy yai 53 (ol 5 (5930 Sl 3590 plas —FF
o oyl i (53 g8 i a2l S (1
Spdygn il ol i Slaogas 6 5358 g0 30 ady) S, 51 s asSy (al3l LSks | (¥
bl s 55 el 5 ol i ity i o g s S 1 ol ik inia (T
Wit S, caled adai 4y 08 wiais acilan aadsl K00 5l ul5E bYW Jangl Sz a5 Jitaws adyl a (F
ol Gl (050 9 (U 39 () Pl (ai plaS E9us PV

Monochromacy (¥ Deuterauopia ()
Tritanopia (f Protonopia (v
Y] yiogil ol il (! jl o abblus jai o5l Z oo Job .Cawl 00l 12y Jled )| LED ¥ oG -FA
£fo (Y foo (A
syai 5 bl g g (F PAo (v

il Canyd 25 Sl 2 429 b il 4l 00 )0 599 @ il s Jghuw (ST 0590 53 4l 3 plas 74

! S Al oSl (oS it g loals @ bogs ey das dabog e 4 bogsje ez oz ()

LI b@bb,rﬂb,l&b,ﬂbbrrﬁb .L_,Sl.:a,;&ﬂqla,g,. .Jr.SbJ._..h'....c("
.@‘);Mo&bdww’s&,ﬂﬁébbyﬂxb.s.iﬂ,}l&u‘.&gébb’;)aﬁb A
6[&5,):';04419’.;)0%\;«“”135,]4Ghb,;uqh”rh')wxbuwybyﬂ&gb(f



V¥ axio 851A (YAP) 05 = ) b o joudy cwiiie

§ ] G 30 Silog 5T > S aaiid (5] alaily plos

AL’ AC®
<\ (Y — <<\ ()
AE ab AE ab
AC® AL’
" =\..(Ff ~ =\
AE ab AE "ab
el 4z all S5, pU F ghlo Sl amilis W) ()08l )0 gyl cud 5 5 (F9 ol g w8 3k
fog aales> Joll 1,
.))",l{&»i‘}@)i.ol_...“.x._.i...(\’ 3,5 b 3w o 30,8 olew i ()
)J)lagsl-lu}.amlt}d)s(f‘ .)»‘.},..n}aﬁ..\._.ﬁu("

Tl BLAS o (o (g yd Ly a8 Syplas

WS e i plad 9,5 O g ()98 Ll aigSman ()
33,5 iz ol 5l e g il JUE! g 5l a3 (Y
b Jlast oF 51 (end gy JWE g5 5 a3 (T
23,8 iz ol (and g b jlazl e 5 end (F

o b odguxe j0 1) (palS Fhoo 3 YAQe NAco Sled T 50 slew g i (5551 e oy SO

7 T T Tl Caw 0 390 plaS pgeas cpl 30 .000 0 &S
. —eef
: — B

£ —-C
4

3

g,
Y Lo LI TSP

gm 450 500 550 800 850 700
Wavelength, nm

Al Ui,l'r 4,0 Fhoo a .la,.o’ac ,YADO a la,g)a B NAoe 4 .L:’.a)aA Q)

m\ﬁ,‘sﬂ.’)é \AJC ML}:)‘C’;QJO Q.b,.l)aB.\Aoab.lp,.&)aA(Y

..u:.....z\;.!,b’a.?)a YAco q.b,g)AC,YAO‘:'QJa’g)aB ~;°L“;‘4.gb’.g)aA(r

R S h‘;x"_fo)a YA(}O Qb’e)‘C"AGDQL,‘}GBsF‘}QO ﬁ.!.b”)‘dA(f

K ) , k N
(;) =070 oo 4t Fawio S 59) 2 B g A (135, 99 woly (—) 23l 45 I 590053
ddo,sub ddo,u

Pelre [E) slade Mb(hj =Yy (5) =Yo ylyp gl 800 zge Jgb yo 9,10
S Jase, mix § Ja80,B S Jaso,A

foml plas B 61335, jl oo )0 ) g A 515K jlaeo o) ol

fQ

VY (Y

YYi(¥

Y (f

—Y.

-\

Al

vy

-V¥



W anio 851A (YAS) 0S = ) olo = youly oo

39 Aol (Slo S o ds Wl 5 p0 pIAST s SO0 b (Sleo Gl I 30 G Sy POl 1 VD
Slojased (F 355 (¥ st (¥ ! O

EIr Olse $i85T 5 pan

Sl bl ‘)‘JJ') f'-\.f .‘s'oéx J)Lﬂo i @,].gb ‘5‘”5 @,S.i, ‘5‘).3 -y

sigd C-1paSy 393 (! Sl (Y Okl (egase 951 5, WSS, ()
VX oiSLea® oa sl clalics ¢ Vo) uShaS Jtin (gohmnd (SIS, (7
fo,ls Faiisy,) pl olau! (I8l 090 plas (AL balro 55,5, j0 -YY
2 3 Ophb bl (Y 4y 9 Oshl bglsa ()
il 3 Al gl CF Sl 51 gty Syl (T
3,5 Jo ooy d $1555) lge b il (b SUIN (55,55, 53 1) 1 jogfdgl 9,5 JS0 (lgi o0 43582 -VA
$35) ple> s 0l siats dlge (34380 (T B gsi g A g5 slapesfdyl Lo (1

St ol g pedle Ll i b gl geinnd (F 255 o5 Jaks i g (65,55, sles el (T
Yol S yd 3500 plas o a5 (515350 Slae b oud (65,55, Sl )51 VU ol OGS  pgas,s VA
e Wl i D585 oty St ey Sk s ()
el YU L ST (VL (slainds bas sles s 4 (Y
e ety w3 13555 ot (Sl 25 ey S 4 CF
Syl glasd bos slo b ol )l (F
Tl Cawyd 4y 35 plas , Sliwl g5 9 FLwl YU (65,55, slod ogasyd -A
gl o 55,55, 110°%C U gkl g5 YIS g AD°C (gles 0 glial (YIS ()
Higd oo (5555, V10 C b gliwl Y5 4 AD°C (sles ;o glwl (55 YIS (Y
igdige 5555 AO°C (sle y3 99 o il 55 5 Ll YIS (F
g o0 (65,5, 110°C glad ;5 93 jo Jliul (555 ¢ Sl YIS (F
Cwnl 8l )5 Ll 4 )0 Wi (W Sgils (61555 Olge Sy )51 S 3oy plil 1y led sdgume (9 Yl -A)

Yod U AD (Y AL Yo ()
\FO L \Yo (f Yo 5 Yed (Y
fonl plas o (K55 gy (M Sl amd 510 B9y ooy —AY
garilinnges (55,55, (¥ Siafy Lol O
s 135 Slse b (65,5, (F Sk 0355 535 K5, (Y
iy (St Ky Sliwd (058 (gl SN (55,50 510 15655 Olg0 (0 Yommwlia - AY
851, (Y Sl ()

15X (uSload Jon (F $O5 8 (%



VA axivo 851A (YAS) oS = ) aaliw = youly puikigeo

1Yo G35, TN L pragiib A0 (58 g oo 100 Jobo g qayerie ppyS TVO (e b slazsl 555, sl
sl @3¥ 1355, 05 W

\YA ()

YOF (Y

\Yo (r

O\Y (F

09 g0 planil (p1lod sdgume 42 55 dael (L SLII (595 » Sy (5155 Slge ol

Ao—=\00°C (¥ Fo=A0°C (

\Yo—1fo°C (f Voo—\Yo°C (¥

€S o0 S90m so 9] 42 3 WSigails (515K Slge b Sy ST BLII (55,5,

yome SOV (F dig 8 (Y Canni 3 (Y e ()

il Canw 3 330 oIS (glansy VI (53 paliamme SBIHT) (S350 58 (2903 )0

Sgige ol (319 (S gy 3 Lo S L g s S 4 s B S 15555 9lge ()
Sden Jol> (SIS (Sad 2 p08 Gl g s S L g ans Sy e € 5 (51555 Slga (Y
Dy go Jol> o3l es S5 b Ladd g s Sai 4 b B IS 6135, Slge (7

Bgd oo Jol> 2319 des J,8 b Lais g azis Sai 4y ol C 05 6135, olge (F

] plaS sty = (M ST bglie 59 32 (N SO bl sl 1555 S50 (o yamlin

G - Sl (F 51y - o> (¥ oSeeS” Jla (¥ s ()
il Canw )0 (bl il () bglie (55,50 990 53 4% 35 plas

gl (55,5, e S5 Slse b ad 90 e Sl a3V () SO 4 sl &1 O

g n oolaial (aml 5 o s 51555 Slge jliulie glaaiaa; slam! 1 (Y

Sed 00y grind Ll plex> 13 (65,5, 5l L Yl 23¥ (Y

g 95y S Slge alewgay sl ol oY (F

10,5 55,5 pla> S 50 94351 9 v yemsd 515K Olga bogla b ) any = il (b Boglo (lgv g0 (Sl yd 4 po
B9l odlitul oLdS lases ;0 pglie 0uiS oy Slga 51 ()

g sl Gailge Jog JLlo L STy 15T Slse SI(Y

3 o3kl 4y (59, 1 95T 613, Slge o gl Sgel (T

S ookl LB daoee 13 0dad 3udps0ud o yanisd (515085, Slas 31 (F

-A¥

-Ad

~-A?

-AY

-AA

-Ad

9.

155 Olpo 5 adauwly Slo o

355 gn dalgi sl o3l p1a5 ool (33, inilgn (SiSTy (Seiams J 55
Ao sy s ik < G ()

) Sigilyes i - B (Y

Ao Srigilgns g5 - o5k - B4 (¥

Sl Sdgilgns 63 =yl = A oV (P

-4y



W axieo 851A (YAP) oS = Sy @abio = pouds pwiigo

fCamwl plas B g A woud oolo iS5l j0  -AY
NO, NH « NH
2 B
Cl cl C
lHCI

B

N =N
Cl Cl

Cl Cl

A=7Zn/NaOH , B= O O NH, (v

CI\ /CI

A =SO3 /Zn N B= NH2_<\_/>—<\—/>_N"2 4
CI\ /CI

A =7Zn/NaOH , B=NH2—<_/>—<\—/>—NH2 (“

foawl 00ls LS o jd i s Lo Z90 Jobo a2 1) 315 LIS ) i i 93390 plas” -AY

S5 CN
2 ORI
(a) (b)

CN  OMe CN
(c) (d)

Ap <Ag <A <A, (Y Ag<Ap <Ao<y (O
Ag <Ap <Ay <A, (f Ap <Ag <Ay <A, (¥




Y+ amio 851A (YAP) oS = Sy @abio = pouds pwiigo

Coawwl! ‘.IaS ) 0‘:&:" uJaé' J,..a:uz -q¥
NO,

Cl ) Zn(NaOH)

2 Y)HCI

Cl

Cl Cl
(¥ (\
N= 2 NH,
. Cl Cl
Cl Cl HH
(F | | r
H,N NH, N-N

Sl plaS Joiu )5 5k gy 0,8 -0

sp'd” (f spd (r sp’ (¥ sp’ (\
ol Pl.&f AsB v.'.‘a-:', Qe ey ead eolo A1y 0 -4F
,V#0°C - H, SO (A

COY s 1#0°C — H PO, (¥

CO‘./NaOH ,1£0°C — H SO, (v
COy/NaOH ,\#0°C — H POy (¥
Yl 00 )5 adido Cawyd pj STy 4o LA .B.D WD )g0 plas -4y

OH
VA
Y)B
Y)D

SO,Na SOH A=HSO,,B=NaOH , D=HCI ¢
A =NaHSO, . B=NaOH , D= HCI (v

A =NaHSO, , B=NaOH , D =ZnCl, (v

A =H,S0, . B=Ca(OH), . D= ZnCl, (¢



Y axio 851A (YAP) o5 0 S5 o m jouly cwdiye
Fouw! cawlin 9590 plas | Jlaw Cuodle gl @ 0l 0010 Swed s Julils JiSTy 0 -1A
“H,
el NaNH,/NH, 9
’ .
CH,
CH,
NH,
(Y 2 Q0
NH,
- CH;, H,
H, 3
NH,
NH, (f , r
NH,

0
2\l
N
X
<

N

—~
-

NH,

Cus dalgs i VL Zeo Job 50 oS i plas —44

fiansl o33 Dyl plaS o Sileg )T (g9l Sl 5 (ygumlifplls GBS Ty ok panilSie 390 )3 — Voo
ol (I, £ 51 Sileg )] (gsal im0 semlijalla ()
el (M, 53 5l Silag )T gl il i 40 Ggelifelle (Y
ol S 85 3l 99 8 ol o 40 5 Silag)) el ans 10 Lgenlijslla (F
ol (JEG, £ 51 99 58 (oile o) 3 5 Saileg)) sl s )5 penliflla (F

T ol 95l 4 3 Jod glaal -0
0355 oomal spgenl i vp3h 35 S8 5 ()
0355 A gl i s 008 el (Y

Ol i s 3 5355 100500l 10395 0385 Sl IS (Y

el s § O3 0355 00! (F



YY axio

851A OYAP) 0 = K5 ol = pouly cwiiio

H,C

<o)
(o)~

fasd walai ymin (e T)Dl Gt dngd 4 by plaS oY

O
H,S0,
solioor )
A
0

\)A|203 / ©
>

(¥
Y)H,S0, /A
V,0,
—’ (f

ol o i Jotily b S 7 plaS (5 0y SiSTg (300 1o F

Nt=NCI™ (7 02N~@—N+§ NCI™ (o
N'=NCI™ (f "\-05‘@—)‘1+E NCI™— (F



YY anio 851A (WWAP) O m S5 msliad m ponly  piiikiies

S oww! p‘JS ») uﬁé.ﬂ, ".I'l@ J,m -\+¥

NO
OH
eo YNaHSO; o
—’ .
Y)H,50,
NO
OH
SO,H HOS
NHSO,H NH,
OH OH
SO,H
955 w315 pawinil 59 S )3 09250 59 i s e (lgi g0 3590 plaT b 100
alulds - el as (F Selild g wl (Y

T s fig) $T95 9 (oo

f g g0 ooliin! Ll LSS plas ;0 Web-fed g Sheet-fed glaoilg -\e7

5 eSld 5 S (Y &5 ()

S 5 sl (F S gSld g 0l 5 (Y
foawl Wl wiyly 50 Blanket oGlé (105,50 sla S59 310,90 plas —)eV

S po S 5 (Y s aaSs ()

Sy Calss (F Ky & Jlat (7

foms Excimer by o lowd Coty pimw U150 532 0590 plas —VeA

s TR 03gde 43 55> e cai 5 al> L) g 215 ()
83 3a> pAs (pixad 3 (g8l JeNse LSS pas (V
,5109._..7 )Uq &wa\} Laslis 5 YL c',j (Y

adgi Jax 0 Coly 50185 (F



YF amio 851A (YAR) 05 = Ky @l = youly pavididen

§amnad S8 51 00T ) 4 pgaai Jolo> dmio 1 yag JUS! )0 Jole plas Walker-Fetzko dolae gab -4
rhw 99 Slo el ()
st Langs ot slowl ules ;s (¥
rga Jol> axmio g9) p s> LY Cualna (V
(25> sl ;S (00) W axf 90y dae (F
) T (gl (il Sl 0 50ilS0 9590 50 ©)lee plas N
3 selis lo OL Osllas (S ianlin ol o DemalannST ) @ sad S jaee ol ()
il ge osnsd g agmlo da Pl plp ;5 Cuaglis
Az phd jlasies g gLl o5 Gal JoSse Gjs b 25Ty (il OV paze gaulannST 25Ty ol o (Y
Ny o0 Tl
ks ge Gl YL Cuglo, Julyd 5l 590 50 51 S PH L SEI (59, 2 geslinST @b | il S5 e (T
A anslin (SI0E Slge (slaganaiey (g5, S B jlas Sl HgmilanST p50l5 L snigi SES slamg (F
Caml pIAS 325 gamVge,d (i i 0y, -

Carbon Black Yo
Relax Blue 4
Long Oil Alkyd Yo
Modified Phenolic, Tung Oil Warnish Yo
PEwax f
Cobalt !
\oo
.'.‘a)l)>l.,.;a'v.3(f axdl b cou (7 OgelannST (Y Seai ()
ol ol Wl o STY 30 01T paxa patde by Sl e slre 3 ) W aalil I Suplas 1YY
MEFFT (v g
MFFT ——
: (f MFFT-tg (v
g

] Caw ol O jls plas” -NY
g %ylp o2 L (Packing factor) 5,88 oo 5 (PVO) cunsy oz clile CPVC ) 5000 (Y
ol Sl L5 (50,28 o ey e il 21531 L CPVC (oYL
o oS Jl> s )l Koo, (Solid content) vel> glime @ i PVC) cuafy o cbile (Y
Syls Sis (VOidS) 5 slad § aal> slsms & (Packing factor) $s 23
38 (CPVC) YL 3 o)l uled po b caafy &l,3 (CPVC) cuay Jlmu oz lale 5l 5ol (7
Bedisn il (92) 5 5B L (nj)
35 5y 003575 316 (6l s 4 3 ol s (S8 (5l Ty 5| (Parcking facton) 53,23 i (F
Yol duo j0 w5959 wo ol 5ol pulp SO ol el -1IF
\Yo (f Yoo (¥ do (¥ i ()



Y0 axiwo 851A (IYAR) 0S5 = ) alo = pouly cwiigo

T il Pl ) 4 CleSy S (Sidge glad (o0 (packing) (So il Jue og bl (28 L ST 112
COiS (o0 i @i ()] 009
Dyhen ply g3 (¥ Spder plp ke O
Sggn oyl S (F g ga il (¥

Sl plas (MFFT) 4l Of Sdig pled S JuSild slod Jilas> p Cusby g Y O3 o3lil pili 119
S0 sl G adgs G 50 o SSY yeuls MFFT (6,030 s cagb, Stal381 ()
Al oo Sals MFFT ans o goad 2t byl g pds Sl g e DS S o )3 elusl 21581 L (Y
wb ol de b S ey MEFT o6 e Cush; plpe alS 5 0,5 o5l als L (¥

Al g lals
o (gloyacly 13 3319 MEFT 2815 3 S5Y jacky 55 (S 5 A Sl g Jarima Cagle, G213 CF
D3 oo Canwgd
wia Byl olisil gy WY HLid (bl o5 ¥ pled JuSKii plin uSGY )3 o o Lol glad 51 1Y
(S B rodZ: 1y Golyd (st (goelans SEuiF) Sasal PS
Q00 (f foe (v Yoo (v ac
fnl 1S adlane bnaz 5 390 0 ygalogé T 50 45 3By 30 (9 p llare plaS 1A
Lals 50 ()
b Sl (¥
ST Y (7

WAL oad sl adgs Olles S 5 JSls 25 5las a3 (F
SCE &2 30 33,55 & Cansi 31 Jolao il =0/ \WW(SHE) Jolae cudg 2SIl 53 599,580 Jusiliy amiliz 114
Yol Cdg vl
—o/¥F (F —o V¥ (¥ +o/VF (Y +o,¥F ()
Tl gumes (53,95 (pgas )3 3 30 plas -1Y-
ol iy 313,05 31 6505 gtbomn g 2SN IS ity 51 45 5 it (559,05 4 ity Jolai ()
o Sl 7S 33 5] S Soipr 3 58 ot cstbomdiy S (s Sy 135 553,95 Jouniliy (¥
sl 5205l e ol Jolas 5 (S (g)lame Gl (5595 el (F
Dgai dnalma ) 518 Foy95 Ll Gl oo S i alslas 1 (F
2 S Sy S e b g Al o g Cado el @ ol 2T B (g0 a5 e 31 5WT AT
3 e pleadly wll 0)5 18/FA WL j9 ! ST 005 00 S8 e slapeelS Jeld (Sl iUl

[ | 97/5% oo 091 (y39) ¢ Sl plas b A3 O Gue & AT A ould Jles! L > a5 e
mo

1.Po (f LYo (¥ LAe (¥ 180 ()
Syl gediin )T« Jalone 10 09 iUl mbans U3 30 Bye « S Sl ailSg0 WY Jow plas jo -YY
Gouy - Chapman (Y Bockris model (\

Stern model (f Helmholtz model (v



Y9 axie 851A (IYAR) 0S5 = ) alo = pouly cwiigo

ol Cdg daz (WL g AT ) O 320 (51 p3Y Juiliy Jilas> —\YY

Y ¥ (F YT o/ #\0 (Y o, 0810 ()

aml S0 3 90 plaS gy 5 (o a5 42 y3 Sl 81

b ge a8 o)lan ) G pdian,e (T 000 00 o s )50 Blaa )0 (05 (230358 ()

e I3 0lsen 1, T (F 5 (8 et pela & () (St (¥

b Ollawgplh waf 3 ol 42 (Bo0 iy oWIs STL alanSgjumd fnl Ly o)) 05 Y00 Ly
a5l 3590 VAo (5jg (3 ¥Wlg S

Yo (A

O (¥

Qo (Y

WO (f

B_) spdgs Sy (M=Bo0—2
g.mol g.mol

g_fw' TR I [ APRRF ICOCRPY SRt K Y- WO | RCY V- oo
A0 ()
A0 (Y
4,0 (¥
49,0 (f

(M=V¥Ye

) Jiss <S5 ke Jgo yrolie 3 iasl b vy S ke gl

el ol \Yoooe

el 53 il 08 wiz WWoo Fge oy b Tm ki e Db Syl (05 05 Foo oy iy

g.mol
fal jlis 90

VO (A

Yo (Y

Y0 (r

O (F

fomss (oSl (25 Sy Jole S i plas

Phenalkamine (¥ Triglycidyl isocyanurate ()
Maleic anhydrride (f Methyl imidazole (¢
e YL 50 a1, jlead Bl p diged o)l 4 bgpe alali (3 )F )1)8 Sl (5 e (b 53
Tumwlinn 4z @ (035 ol & gy (guul padlS

ol o J5 o 50 0 9 483, YU 55505 ()

el s 5 Jl 50 () 5 48V gl sae (Y

sl 00l ] agige (B0 Cawd I g 00,8 Al (gq 8,5 (Y

w038 5las! yagigs BOCwd g 00,5 Cal guwl sas (F

-\Y¥F

-1vd

-\rYy

-\YY

-\YA

-\rq



YY axio 851A (IYAR) 0S5 = ) alo = pouly cwiigo

O Sl s Bl AZDID sugs g 1y ey (S59090) 0UABD Saups i loaiiS p L CoaSy wll 18 51 Y.
fall S plas
ohaels (F sl (¥ =25 (¥ s O

- r
b omel 9 el by is,ls 5 dooll Sl Jolre 39 97UV Jig dela sleime b Sl (05 oy sl T
€q

r
Yoo casky Cuger 3 3390 330 (350 0 (g0 03Uikasl YFo 0 b (150,00 9 7100 50 eler (slgine
€q

ol )5 0z o1l (2255 25
¥ (\
FA (Y
\OF YO (T
YoA X (F
Tl Jicamilan o 59,095 Slis aligy (0 SO 5l puiiogy plas Y'Y
Omadke ol L (F Sl (Sl (¥ SeL STy Sz
Bl 50 48,5 51,8 51 zokw p ool Jlesl Sadligey oty )9 (59,95 Iy G Shel JJo -ITY
LYOW LR SO ppyes
S ) e e (S ()
O5eST 5 ol 5 S by (5 3985 (Y
S e Ry slpsle j9i il )0 T8 T p0 e B (T
Oy S plSoil p fl Gl 4 g ol )0 A5 mead (F
Yol gamee (S iz (23 5 Oyl plas’ ITF
eslay] Sy ke g5 ) i 53V 58 zoban & s Sl Slin ) (Satr ()
ol 4 gy (St Gl g i (550 Gl o salad loslinal b Ll e gjlusslal (Y
Sgdgs Tolaw
O o D3 ol el il (Js¥ss 0y 5 LS (s Lol b Gendsal slan;) po (T
Sydies 297 gl 4 (Faimr
Te b b, Faimz 5l 28 (ol zolam 4 VU JoSgo o) 5 (b T L plocnj) S (F
o ol s o5 (J9Sge 0,2 5 YL
wl P T fdy Sy ol 10 5L 000 mill base 4 13 Plo & () S (aaSS (515 3590 plas 1D
3,10 0,8
(Daniel flow point) Jss el dhaas b, ()
(Oil absorption) cusfiy sés; wis e (Y
(Iso electric point) o G 2Slg 5! daii s (7
wasl o ¥ g ) 315 (F



YA axao

851A

(\"A;)J-&) é)Luo_Mww




