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1)

T2)

T3)

1.

Le Neindre, B. and Vodar B., eds. (1975). IUPAC, Experimental Thermodynamics,
VolIl, Butterworths, London, pp. 803 to 834

Weissberger, R., ed. (1959). Technique of Organic Chemistry, Vol. I, Part I, Chapter
VII, Physical Methods of Organic Chemistry, 3rd ed., Interscience Publ., New York.

27 AEY 2%

WFTHEA Ul ZAH
(1) ASTM E 324-69 : 7] 3&=9 7] & HF 54834 5= 29 34 &5 AE
k=
(2) BS 4634 : Z=3 9 H&= W9 AW
(3) DIN 53181 : Bindemittel fiir Lacke und &hnliche Beschichtungsstoffe;
Bestimmung des Schmelzbereiches von Harzen nach
Kapillar-Verfahren
(4) JIS K 00-64 : 3l3t&4d AFo 5=4 AW
HEESAA U 2A

(1) DIN 53736 : Visuelle Bestimmung der chmelztemperatur von teilkristallinen
Kunststoffen

&9 g nHt

(1) ANSI/ASTM D 3451-76 : 1@ % 2 29 I-5AF i3 £2F A4 23
& A7
(1) DIN 53736 : Visuelle  Bestimmung der chmelztemperatur  von

teilkristallinen Kunststoffen

ARGEA B AT AL A

(1) ASTM E 472-86 : €&4 A5 HiE 93 &5 49

(2) ASTM E 473-85 : €&4 #d £F 8o A9

G NGBS o] 83 FsHE ] At B B AIEH
(

)
) ASTM E 537-76 :
4) DIN 51005 : Thermische Analyse (TA)

o=

(3) DIN 51421 : Bestimmung des Gefrierpunktes von Flugkraftstoffen,
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Ottokraftstoffen und Motorenbenzolen

JIS K 00-65 : 3} &9 =3 S48

7. fr&H
1) ASTM D 97-66 : A9 F&d Z8S AT £& NIH

(

(2) I1SO 3016 : Ao #&3% AW

(3) NBN 52014 : Echantillonnage et analyse des produits de pétrole: Point de trouble
et point d’écoulement limite

4) IUPAC (1976). Physicochemical measurements: Catalogue of reference materials from

national laboratories, Pure and Applied Chemistry, 48, 505 to 515
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21 YA ¢ F+=%(Boiling point)

Z719te] ®F l7]94(101.325 kPa)3 oA = &=

T =1t+ 27315

714, T : ARLSE(K)

S

t: AR5 (0)
4 WA kPaolm thee] B0l AgHET
1 bar = 100 kPa

1 mmHg(¥®:+= Torr) = 0.133 kPa
1 atm = 101.325 kPa
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=4 SAd= A&stth. th7]et stellA JAVF Fe WrkA HILGHE JHE
gt} AAE ASTM-D 1120-72(F 3)oll A= o] ot
<E> APPP FF L PHE PH=
A A=K
' . + 14 K&} 373 K7pA)Y
-z =X
#+=% =7%7] (Ebulliometer) 4 25 KA 600 K74
52 W (Dynamic method) + 0.5 K(Zd 600 K7}A])
ZH4% (Distillation method) + 0.5 K3t 600 K7}A])
Siwoloboff + 2.0 K(#d 600 K7}A)
FAA =W (Photocell detection) + 0.3 K(373 Kol A)
PAPR=: RS + 0.5 Ko 600 K7HA])
(DTA : Differential thermal analysis) + 2.0 K& 1,273 K7HA])
A 25 AL A + 0.5 K 600 K714
(DSC : Differential scanning calorimetry) + 2.0 K& 1,273 K7}A)
1) o] A== ASTM D1120-72°14 2R3 23t &L bkt Ao Hgdn. ¥ Zash
Ep 2X47](Ebulhometer)°]”§ AYEr ¥ =0k

2.2 52 H (Dynamic method)
2 AAHE QA7 F= ¢ &
Holth, ojn) ol W <+ 3l
o A= 19 134 2o

==

o T

2.3 *H (Distillation method)
A& 2 £27 A

ISO 918-1983(F 3)
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Le Neindre, B. and Vodar B., eds. (1975). IUPAC, Experimental Thermodynamics,
Vol.Il, Butterworths, London

Weissberger, R., ed. (1959). Technique of Organic Chemistry, Vol. I, Part I, Chapter
VII, Physical Methods of Organic Chemistry, 3rd ed., Interscience Publ., New York.
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HEEE EY))

1) BS 4349/68 : AFAF T7F 44
ca

(

—
N
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it

@

(2) BS 4591/71 : HA {7 &<
) DIN 53171 : Losungsmittel fiir Anstrichstoffe, Bestimmung des Siedeverhaltens

(4)ISO 918:1983 : t}& AqA #71&E2 7 W
)
)

ARAEA 8 ARFADGA

1) ASTM E 472-86 : &4 A7 R
ASTM E 473-85 : 484 #AH EF fof Ao
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FEAR IS QA MAULE A4S PASGE GBE YYD BB
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1) NF T 20-045 (AFNOR) (September 1985). Chemical products for industrial use -
Determination of water solubility of solids and liquids with low solubility - Column
elution method

F2) NF T 20-046 (AFNOR) (September 1985). Chemical products for industrial use -
Determination of water solubility of solids and liquids with high solubility - Flask

method
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(Static method) e | 7Fs ’ N °| 102 pa ~ 10° Pa
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InP,, = InpP, + -2 (1 - (3 - 2%) % “om (3 . 2%) m%j
1 1 1

IV. 2314
T4 WS AR o, A4l tigh 2EA 0 AHES Bl FEEtoof 3o
(@) Watson, KM. (1943). Ind. Eng. Chem, 35, 398.
(b) Lyman, W.]., Reehl, W.F., Rosenblatt, D.H. (1982). Handbook of Chemical Property
Estimation Methods, McGraw-Hill.
(c) OECD Environmental Monograph No.67 (1993). Application of Structure-Activity

Relationships to the Estimation of Properties Important in Exposure Assessment.
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211 YA B FA ¥ (Hydrometer)
HA BTAs E=o wet HA Sl A= A7
olth. Ao A= HHAH et ol MAZ oA AAY HAAE
of ZA43tt ol ANdEHe H5 A
A= <k Hh

212 ¥lF AWM/ AA 2L 34 F=H(Hydrostatic balance/ a buoyancy

-

N

method for liquids and solids)

1) 1A NEEH

2%l A= (Dynamic viscosity)= 5 Pa-s& %

2R = 7oA 7T

e}

=1

MEE %3 Q= AH(E S)olA 1A AFEQA TAS 2451 2] F

A ANdEde FAE SFAHsI O Aol=RYH AdEde REE A4t

54 AR g@ gEAo|th(8a BE).
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X

21.3 HA) = H(Immersed body method, a buoyancy method for liquid)

2.1.4 ¥ZA*H (Pycnometer)
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F1) EEA

o

H

e

%

1. YA BIFA ¥ (Hydrometer)
(1) ASTM D 1298 : A HIFAE °|&
API Bl SAH

| HISAE ©l&3h

A4

&
(o
Ho

g,
)
__>|4_'4‘
1
Ho
2
e
o
ina
n
R
ofy
o
rlo

-—
i
=

N

(2) BS 4714 : 4

_

i 2 AA HF AT UE, vlF &2 APl HlF

AN

3) DIN 12790 : Laborgerate aus Glas; Ardometer. Grundlagen fiir Bau und Justierung
4) DIN 12791 : Laborgerite aus Glas; Dichte-Ardometer. Allgemeine Anforderungen

6) 1SO 387 : HA HIFA -

)

)

5) DIN 12793 : Laborgerédte aus (Qas. Suchardomreter fiir Vormessung und rohe Betriebs-messung
) =

7) ISO 649-1 : ¥W¥Hz Z24 5 93 "k H|

(
(
(
(
(
(8) ISO 649-2 : ARFA EAS 9% Wx H]

2. ¥ 3" (Hydrostatic balance)

21 TAEA

o
s}
brt
AN

(1) NF T 20-049 : A& 3tstAlF - 7FF 3 A E 2 (cellular) AF 2} LA
%
22 AHEA
1) ASTM D 941-55

2) ASTM D 1296-67

(1)
(2)
(3) ASTM D 1481-62
(4) DIN 51757 : Pritffung von Mineralolen und verwandten Stoffen. Bestimmung der
Dichte
(5) ISO 758 : A &}stAlE, 20 Tl Hx= 5784
3. AA FE X (Immersed body method)
(1) DIN 53217 : Teil 3: Lacke, Austrichstoffe und &dhnliche Beschichtungsstoffe,
Bestimmung der Dichte. Tauchkdrper-Verfahren
4. ¥]Z A" (Pycnometer)
(1) 1SO 3507 : Bl ZA =AW
(2) NF T 20-053 : A4F9 & 3SIstAZF(7HT Ele] 1A 92 HA 9 A= SAH)

41 JA =4
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(1) BS 4699 : AFA1%2 viF 2 9 AU (=T ols2A® HSAR)

(2) BS 5903 : EA# vl HISAE S o] &3 HFAFe A4 2 2 2x SAY

(3) DIN 12797 : Laborgerite aus Glas. Pyknometer nach Gay-Lussac(F/d°] ZA| &+
HI 3 A A))

(4) DIN 12798 : Laborgerite aus Glas. Pyknometer nach Lipkin (15 CellA, 9% A=
7F 10* m?/s ©]13F A A)

(5) DIN 12806 : Laborgerite aus Glas. Pyknometer nach Hubbard(S71948¢] A &2

e gee AN 53 =8, Uz, 93)
(6) DIN 12809 : Laborgerdte aus Glas. Pyknometer mit eingeschliffenem thermometer
und Seiten Kapillare(F o] =LA gF& A A))
(7) DIN 53217 : Teil 2: Lacke, Austrichstoffe und &dhnliche Beschichtungsstoffe
Bestimmung der Dichte. Pyknometer-Verfahren
(8) ISO 758 : AFA& AA| shetAlF -20 CollA Bx= 2A
42 JA=H

(1) 1SO 901 : &FulF Agiko AMgH = AsdFrg - Ao 2%

A

ek
2) Weissberger, R., ed. (1959). Technique of Organic Chemistry, Vol. I, Part 1, Chapter 1V,
Physical Methods of Organic Chemistry, 3rd ed., Interscience Publ.,, New York

3) Wagenbreth, H. (1979). Die Tauchkugel zur Bestimmung der Dichte von Fliissigkeiten,
Technisches Messen, 11, 427-430.

T4) Leopold, H. (1970). Die digitale Messung von Fliissigkeiten, Elektronik, 19, 297-302.

5) Baumgarten, D. (1975). Die Pharmazeutische Industrie, 37, 717-726.

Z6) Riemann, J. (1976). Brauwirtschaft, 9, 253-255.
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Mol gol 8 M7 BEE SPA AR AH L Ax A AA Ak 2
5] ZAgstelof Wk olw] LX G Ha 70 o) HHE Ags] AW
S~ 1A WelA % ghel 50 % ol Atelzk AW A G Aol 3

N ol A7t A= ¢ Ik b I Adfe A A dd 2ol

Al NE A L Ax FAHESE AA HA 2
3] ZAslo]of g} ol TP F HA 100 Y IAE AHEst] Al FE 3T

mlo

E U 5 Ae WFE Vst B2 Y o|uAE FHEt] F240] o] FojH
of gt} A= AFHA FEF EAtHo o gt AT AU AEiEE 7
A AL A719 YAE 1 2 YAA7]|(Primary particle size)E B, 534 A

1 A7)+ 2 A YA 7](Secondary particle size)Z 3l 4] gt
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ASTM-D 3360, D 422
EApA LS NF-T 30044

DIN - 66-115
ASTM - C 678

AA &
Chem. Ing. Tech. 46, 729 (1974)

FLH 7M2HH ANSI-C 690-75

113 A &2 =4
Aol AMeEH = 2% A2 233 39 AF
22 AR AF 9 AR A FoAE 7]&oof i}t o E S, AFEZ

2 dARl A9 SHEHY AvEE AR Z7|E FA8sr] Ao B4A "L,
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Scanning electron microscopy) v F3#3 HAAWZ(TEM : Transmission
electron microscopy)®] ZL3sltt. obH7EA] FFEIHE AIFHS FHHA Fton
=

A AR BAY0l SUHon IFER EAY) 29 S

P~
ko
et
o

o7 R Fo APLES B oo g Hzslm nlRo] Fo

_76_



= ¢ A7t AAHAY FoAYgAAY 2LHHA

5ol Zols)

T
N
oy

nj

oo

shet.

O]

8

)
=

o]

=
=

o ]

1]

=
=

A v 4

xl

(€]

|2Ea9o R Jepithad 1, 1

[€)

B},

ZE!

3

<
=

3ff oF

9

S
Al

=
T
al

123 AFEZ9 %A

%

™

file)
G+
ol

=0

2 %A

W
g

o

o}

o

2

o]

7}

RS E

J

=

o} B4 ogrgoli} woleA AlAlet

|

=l

|

A

A
i

it
—_
ox

o}

B
B

i

1} Vortex

sl
4l

b= dAke =271l wet

of we} o3}

, 2E A 2)el 27 47 mm Millipore %
o

2E

-

= (6]

=
=

mm<| Millipore ZH

o]

o
i

%

)A
i

e

a

,.__HO

NI
o

=N

=

to}, A A

-

sﬁ ok 6]

=

tHF 2). ¥H
Al

EdAA 2% =

[€)

A7t
— 77 —

e

|

Aol 9ol w1 HED HA FAL Dol

it

Whatmann No. 1

AAL o ZH
Hel ] Eo]

=

=

=

=

=

ZE
=

1

ks
gl

N

B

A ZH



)

YA

(H2& d71Hel

YA

< 7 Hol

=
o

f

9

ool &2

=

to] i

=

H
L.

st

dAn 7

H

te 2] H o]

S

&

1.2.4 A

d 2}

& %
=1

¥ E] A (Sputtering device)lt IF FTL7E

Ea

)
g

;01_

fruge]

N

ﬁo
m!
s
B!

ol
22

w
o
,w.o
o
To

=
o

o

%

1
-

ol

PN
T

s}
=

7

=

HolA 2

o

=

BAREAPAEY

o]

=4

IS5
=

2 A

AL

T

=4 2%

o 94 =27 &

o]
T54%34 Z7](HDD : Hydrodynamic diameter, )

Energy dispersive x-ray analysis)= 2|
o ¥l YR A et 3

AT

131 92

~

;01_
o

+

il
—_

_78_



o
9
S
= i
R )
) =)
S
T o~
2| |8
2 g
U ,
$ [a®
<« | 3|8 <
S |~ T o | ™
S o | S
N|lwvw | T |34
Iy | [ee) @)
= o | O
S | Z.
= A | =
© W I
— < | 2|8
OO |t 1|2
LD | <<|O|Z
™ o
o T
0 B
AP B

i dwlgel AHg 7}

3|

1

S

oANA 43

oy

_5_!

~

;01_
Jo

T}

S

Feq of

S

<= AlA

8

doto] B

m2l Al

=
=

013k 7)™ o)

o=

132 AdE29 ZA

tod SAE o o

S

}8 AAENA L A&

-

)

ofl
o %

)

wjr

ks
gl

o}

SR

17y A

3]

oA YrelAre] &

Al &

1A

Holu &

7y 2

9

°o
o

o BEARA ol A 4 A

1

<)
pul

of

]

]_

file)

o

O

pugl

a
NR

LS IR

Sla=g

AAEN A B Aols &

€]

%2

s,

=8

2 0]

L —
) N

5

A ANBE FH

T
g

_79_
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1) Certification Report on Particles of Defined Particle Size, Community Bureau of

Reference, Brussels (1979).

N

R.R. Irani and CF. Callis, Particle Size Measurement, Interpretation and Application.

W
~— ~— =

S. Orr and J.M. Dallavalle, Fine Particle Measurement.

4) T. Allen, Particle Size Measurement, Chapman and Hall, London (1975).

N AN N

a1

P.P. McGrath and ]. B. Ewell, Application of Electron Microscopy to Problem of
Particulate Contaminants in Food, Drugs and Biologicals, Scanning Electron Microscopy,
Part III, 1976.

T6) Symposium on Electron Microscopy of Microfibers, edited by I.M. Asher and P.P. McGrath,
Proceedings of the First FDA Office of Science Summer Symposium, (August 23-25,
1976).

=7) OECD, 2009. Preliminary Review of OECD Test Guidelines for their Applicability to

Manufactured Nanomaterials, ENV/JM/MONO(2009)21.

58) OECD, 2012. Guidance on Sample Preparation and Dosimetry for the Safety Testing of

Manufactured Nanomaterials, ENV/JM/MONO(2012)40.
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BE 1. 4F89 =4
1. Clark-Lubs : Clark-Lubs &3} 9+= 8B
(1) 02 N HCI + 02 N KCl (20 C)

Z4 pH
475 mL HCI + 25 mL KCI dil. to 100 mL 1.0
32.25 mL HCl + 25 mL KCI dil. to 100 mL 1.2
20.75 mL HCl + 25 mL KCI dil. to 100 mL 14
13.15 mL HCI + 25 mL KCI dil. to 100 mL 1.6
8.3 mL HCI + 25 mL KCI dil. to 100 mL 1.8
5.3 mL HCI + 25 mL KCI dil. to 100 mL 2.0
3.35 mL HCI + 25 mL KCI dil. to 100 mL 2.2

(2) 0.1 M Potassium biphthalate + 0.1 N HCI (20 ©)
z4 pH
46.70 mL 0.1 N HCI + 50 mL biphthalate dil. to 100 mL 2.2
39.60 mL 0.1 N HCI + 50 mL biphthalate dil. to 100 mL 2.4
32.95 mL 0.1 N HCI + 50 mL biphthalate dil. to 100 mL 2.6
26.42 mL 0.1 N HCI + 50 mL biphthalate dil. to 100 mL 2.8
20.32 mL 0.1 N HCI + 50 mL biphthalate dil. to 100 mL 3.0
14.70 mL 0.1 N HCI + 50 mL biphthalate dil. to 100 mL 3.2
9.90 mL 0.1 N HCI + 50 mL biphthalate dil. to 100 mL 3.4
5.97 mL 0.1 N HCl + 50 mL biphthalate dil. to 100 mL 3.6
2.63 mL 0.1 N HClI + 50 mL biphthalate dil. to 100 mL 3.8
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(3) 0.1 M Potassium biphthalate + 0.1 N NaOH (20 C)

Z=4 pH

0.40 mL 0.1 N NaOH + 50 mL biphthalate dil. to 100 mL 4.0
3.70 mL 0.1 N NaOH + 50 mL biphthalate dil. to 100 mL 4.2
7.50 mL 0.1 N NaOH + 50 mL biphthalate dil. to 100 mL 4.4
12.15 mL 0.1 N NaOH + 50 mL biphthalate dil. to 100 mL 4.6
17.70 mL 0.1 N NaOH + 50 mL biphthalate dil. to 100 mL 4.8
23.85 mL 0.1 N NaOH + 50 mL biphthalate dil. to 100 mL 5.0
29.95 mL 0.1 N NaOH + 50 mL biphthalate dil. to 100 mL 5.2
35.45 mL 0.1 N NaOH + 50 mL biphthalate dil. to 100 mL 5.4
39.85 mL 0.1 N NaOH + 50 mL biphthalate dil. to 100 mL 5.6
43.00 mL 0.1 N NaOH + 50 mL biphthalate dil. to 100 mL 5.8
45.45 mL 0.1 N NaOH + 50 mL biphthalate dil. to 100 mL 6.0

(4) 0.IM Monopotassium phosphate + 0.1 N NaOH NaOH (20 T)

Z4 pH

5.70 mL 0.1 N NaOH + 50 mL KH,PO, dil. to 100 mL 6.0
8.60 mL 0.1 N NaOH + 50 mL KH,PO, dil. to 100 mL 6.2
12.60 mL 0.1 N NaOH + 50 mL KHyPO, dil. to 100 mL 6.4
17.80 mL 0.1 N NaOH + 50 mL KHyPO, dil. to 100 mL 6.6
23.45 mL 0.1 N NaOH + 50 mL KHyPO, dil. to 100 mL 6.8
29.63 mL 0.1 N NaOH + 50 mL KHPO, dil. to 100 mL 7.0
35.00 mL. 0.1 N NaOH + 50 mL KHyPO, dil. to 100 mL 7.2
39.50 mL. 0.1 N NaOH + 50 mL KHyPO, dil. to 100 mL 7.4
42.80 mL 0.1 N NaOH + 50 mL KH,PO, dil. to 100 mL 7.6
45.20 mL 0.1 N NaOH + 50 mL KH,POy dil. to 100 mL 7.8
46.80 mL 0.1 N NaOH + 50 mL KH,PO, dil. to 100 mL 8.0
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(5) 0.1 M H3BOs in 0.1 M KCl %94 + 0.1 N NaOH (20 ©)

Z=4 pH

2.61 mL 0.1 N NaOH + 50 mL H;BO; dil. to 100 mL 78

3.97 mL 0.1 N NaOH + 50 mL HsBOj dil. to 100 mL 8.0

5.90 mL 0.1 N NaOH + 50 mL HsBO; dil. to 100 mL 8.2

8.50 mL 0.1 N NaOH + 50 mLHsBO; dil. to 100 mL 8.4

12.00 mL 0.1 N NaOH + 50 mL HsBO; dil. to 100 mL 8.6

16.30 mL 0.1 N NaOH + 50 mL H3BO; dil. to 100 mL 8.8

21.30 mL 0.1 N NaOH + 50 mL H3BOs dil. to 100 mL 9.0

26.70 mL 0.1 N NaOH + 50 mL H3BOs dil. to 100 mL 9.2

32.00 mL 0.1 N NaOH + 50 mL H3BO; dil. to 100 mL 9.4

36.85 mL 0.1 N NaOH + 50 mL H3;BO; dil. to 100 mL 9.6

40.80 mL 0.1 N NaOH + 50 mL H3;BO; dil. to 100 mL 9.8

43.90mL 0.1 N NaOH + 50 mL HsBOs dil. to 100 mL 10.00

2. Kolthoff-Vleeschhouwer : Kolthoff-vleeschhouwer?] F+4+A &3
(1) Monopotassium citrate + 0.1 N HCI?(18 )

Z=4 pH

49.7 mL 0.1 N HCl + 50 mL C¢H;KO;7 dil. to 100 mL 2.2

43.4 mL 0.1 N HCI + 50 mL CgH,KO; dil. to 100 mL 2.4

36.8 mL 0.1 N HCI + 50 mL C¢HKO; dil. to 100 mL 2.6

30.2 mL 0.1 N HCI + 50 mL C¢H;KO; dil. to 100 mL 2.8

23.6 mL 0.1 N HCI + 50 mL CgH;KO; dil. to 100 mL 3.0

17.2 mL 0.1 N HCI + 50 mL CgH/KO; dil. to 100 mL 3.2

10.7 mL 0.1 N HCI + 50 mL C¢H;KO; dil. to 100 mL 3.4

42 mL 0.1 N HCI + 50 mL C¢HKO; dil. to 100 mL 3.6

_97_




(2) Monopotassium citrate + 0.1 N NaOH"(18 )

Q)

x4 pH

2.0 mL 0.1 N NaOH + 50 mL CgH;KO; dil. to 100 mL 3.8

9.0 mL 0.1 N NaOH + 50 mL CgH;KO; dil. to 100 mL 4.0

16.3 mL 0.1 N NaOH + 50 mL CgH;KO; dil. to 100 mL 4.2

23.7 mL 0.1 N NaOH + 50 mL CgH;KO; dil. to 100 mL 4.4

31.5 mL 0.1 N NaOH + 50 mL CgH;KO; dil. to 100 mL 4.6

39.2 mL 0.1 N NaCOH + 50 mL CgH;KO; dil. to 100 mL 4.8

46.7 mL 0.1 N NaOH + 50 mL CgH/KO; dil. to 100 mL 5.0

54.2 mL 0.1 N NaOH + 50 mL CgH/KO; dil. to 100 mL 5.2

61.0 mL 0.1 N NaOH + 50 mL CgH;KO; dil. to 100 mL 54

68.0 mL 0.1 N NaOH + 50 mL CgH;KO; dil. to 100 mL 5.6

74.4 mL 0.1 N NaOH + 50 mL CgH;KO; dil. to 100 mL 5.8

81.2 mL 0.1 N NaOH + 50 mL CgH;KO; dil. to 100 mL 6.0

3. SORENSEN: Sorensen®] Borate &3%&
0.05 M Borax + 0.1 N HCl
AR Sorensen Walbum, pH at

Borax (mL) HCI (mL) 18 C 10 <C 40 C 70 C
5.25 4.75 7.62 7.64 7.55 7.47
5.50 4.50 7.94 7.98 7.86 7.76
5.75 4.25 8.14 8.17 8.06 7.95
6.00 4.00 8.29 8.32 8.19 8.08
6.50 3.50 8.51 8.54 8.40 8.28
7.00 3.00 8.08 8.72 8.56 8.40
7.50 2.50 8.80 8.84 8.67 8.50
8.00 2.00 8.91 8.96 8.77 8.59
8.50 1.50 9.01 9.06 8.86 8.67
9.00 1.00 9.09 9.14 8.94 8.74
9.50 0.50 9.17 9.22 9.01 8.80
10.00 0.00 9.24 9.30 9.08 8.86
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(2) 0.05 M Borax + 0.1 N NaOH

e Sgrensen Walbum, pH at
Borax (mL) HCI (mL) 18 10 € 40 C 70 C
10.0 0.0 9.24 9.30 9.08 8.86
9.0 1.0 9.36 9.42 9.18 8.94
8.0 2.0 9.50 9.57 9.30 9.02
7.0 3.0 9.68 9.76 9.44 9.12
6.0 4.0 9.97 10.06 9.67 9.28

(3) Sorensen®] phosphate E%&

0.0667 M Monopotassium phosphate + 0.067 M Disodium phosphate (20 T)

ZA4 pH
99.2 mL KH,PO4 + 0.8 mL NayHPO4 5.0
98.4 mL KH,PO; + 1.6 mL Na,HPO, 5.2
97.3 mL KHoPO4 + 2.7 mL NapHPOq4 5.4
95.5 mL KHoPO4 + 4.5 mL NapHPO;4 5.6
92.8 mL KHoPO4 + 7.2 mL NapHPO,4 5.8
88.9 mL KH,PO4 + 11.1 mL NaHPO4 6.0
83.0 mL. KH,PO, + 17.0 mL NayHPO, 6.2
75.4 mL KH,PO4 + 24.6 mL Na,HPO, 6.4
65.3 mL KHoPO4 + 34.7 mL Na,HPO, 6.6
53.4 mL KH,PO4 + 46.6 mL Na,HPO, 6.8
41.3 mL KH,PO4 + 58.7 mL Na,HPO, 7.0
29.6 mL KH,PO, + 70.4 mL Na,HPO, 7.2
19.7 mL KH,PO, + 80.3 mL Na,HPO, 7.4
12.8 mL KHyPO, + 87.2 mL NasHPO, 7.6
7.4 mL KHoPO4 + 92.6 mL NapHPO,4 7.8
3.7 mL KHoPO4 + 96.3 mL NapHPO,4 8.0

a) AAE pH #t2 Sorensen (& WAAS AR, FAHTT FAHYOE ANE golot S

Fo AAF ZFFET 004 © T
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mPas £ 1.0 %

ZAH 2 A= (20 C) AP B 3
Ul AR/
1 mPas ~ 27,000 mPa-s 1 o -
(Hydrocarbon, TE A
(1.25 mm*s ~ 330,000 mm?*/s) ArAts mAd A%
partly natural, C .
B8T .+ 02% AZ A
partly synthetic €% 20 C ~ 100 T
(4,000 mPa-s o]’olA + 0.3 %)
EFY) JS 2.5-2000
2 mPas ~ 1800 mPa-s E
(44 10 )
60,000 mm?/s E
B¢ 200 H 200,000 mm?/s E
e fFA
11 mPass ~ 1,000 mPas + 0.1 % D U 2 X7 Heo rj
A= Fld
10° mPas ~ 10 mPas + 0.5 %
T A
Polyisobutenes 10* mPas ~ 10° mPas + 15 % A Add HE=EAW
A&
HE 2 34 Hxe o
1.503 mPas + 0.1 % ~ 1,729 mPa: M= ZelE
Y& od 11 £ G
s+ 02% 50 C, 80 CA<
A8 e
Polyisobutenes 4,170 mPas = 1.3 % ~ 589 x 10° 50 C, 80 C, 100 Cel
G
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1) @9= dTE =7klAM Baug @9 & ARgsigen 7 vehs te 2ok
C: =4 The Physikalische-Technische Bundesanstalt 33 Braunschweig, Bundesallee 100,
Republic of Germany
D : ¥71¥ National Office of Measures Németolgyi ut 37-39, sz. Budapest XII, Hungary
A= National Chemical Laboratory for Industry, Ministry of International Trade &
Industry, 1-1 Honmachi, Shibuya-ku - Tokyo, 151 Japan
G: E3:= Division of Physico-Chemical Metrology, National Board for Quality Control and

Measures - 2, Elektoralna Street, Warsav, Poland
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mm?®/s) ()
(Capillary X 05 ~ 10° + 0.1
viscometer)
ZEES H A=
G A X 8 ~ 700 1SO 3105 + 05
(Flow cup)
A A=A
(Rotational X 10 ~ 10° ISO 32182 + 0.2
viscometer)
AT A=A DIN 53015 %%
(Rolling ball X 05 ~ 10° B oo + 0.1
Viscometer) (FAEE 85
Ak A=A DIN 52007 %%
(Drawing ball X 0.5 ~ 107 B N + 0.1
viscometer) GAEE =
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1) IUPAC Physicochemical Measurements: Catalogue of Reference Materials from National
Laboratories, in: Pure and Applied Chenustry, Vol. 48, pp. 513-514, Pergamon Press,
1976.

2) W. Wazer, JJW. Lyons, KJ. Kim and R.E. Kolwell, Viscosity and Flow Measurement,
Laboratory Handbook of Rheology, Inst. Publ. New York - London, 1963

23) XE APY B2

1. BAE =AY

ISO 3104

DIN 51372

ASTM D-1200-70

) ASTM D-2393

(11) ASTM D-914 part 25-37
) ASTM D-88-56
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(11) ASTM D-2983
3. Forced ball =AW
(1) DIN 53015
(2) DIN 52007 part 2
(3) ASTM D-914 part 25 ~ 3
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o] NP thet WS o]83st] FstEde] xHAYE S SAHst=H H40] Utk

22 EWAH 9] @9l N/m EE 10° N/molH F cgs T Z #4Hs1H 1 N/me
10° dynes/cm, 10° N/mE 1 dyne/cmoll 333t}
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Ao BA (&l M A& 7He)

BAZ o (mN/m)

7 (mN/m) = 04y A% By
18.1 16.9
20.1 18.7
22.1 20.6
24.1 22.4
26.1 24.3
28.1 26.2
30.1 28.1
32.1 29.9
34.1 31.8
36.1 33.7
38.2 35.6
40.3 37.6
42.3 39.5
44 .4 414
46.5 43.4
48.6 45.3
50.7 47.3
52.8 49.3
54.9 51.2
57.0 53.2
59.1 55.2
61.3 57.2
63.4 59.2
65.5 61.2
67.7 63.2
69.9 65.2
72.0 67.2

- 69.2
- 71.2
- 73.2

0=1g/cm’, R =95 mm(BF B W74), r = 0.185(F <ol w7)
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1) Pure Appl. Chem. (1976). 48, 511.

2) Gaonkar and Neuman (1984). J. Colloid. Interface Sci. 98, 112.

3) ISO 304 (1985)

4) DIN 53914

<5) ASTM D 1590

<6) ASTM D 1331

=7) Harkins, W.D. and Jordan, H.F. (1930). J. Amer. Chem. Soc., 52, 1751.
=8) Fox, HW., and Chrisman, C.H. (1952). J. Phys. Chem., 56, 284.
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2. A9

2.1 EHiA(P)
ME 4olA e F & Solde FFgEHY HEY FEH. n-SHE/E &
HAFE 23 n-S823 n-SEE Lo FeEH] HYPYFE H &
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CAS H& x2F B2 log Poy pKa

1 78-93-3 2-Butanone (Methylethylketone) 0.3

2 1122-54-9 4-Acetylpyridine 0.5

3 62-53-3 Aniline 0.9

4 103-84-4 Acetanilide 1.0

5 100-51-6 Benzyl alcohol 1.1

6 150-76-5 4-Methoxyphenol 1.3 pKy = 10.26
7 122-59-8 Phenoxyacetic acid 14 PKaa = 3.12
8 108-95-2 Phenol 1.5 pPKy = 9.92
9 51-28-5 2,4-Dinitrophenol 15 pK, = 3.96
10 100-47-0 Benzonitrile 1.6

11 140-29-4 Phenylacetonitrile 1.6

12 589-18-4 4-Methylbenzyl alcohol 1.6

13 98-86-2 Acetophenone 1.7

14 88-75-5 2-Nitrophenol 1.8 PKaa = 7.17
15 121-92-6 3-Nitrobenzoic acid 1.8 pKy = 3.47
16 106-47-8 4-Chloroaniline 1.8 pK; = 4.15
17 98-95-3 Nitrobenzene 1.9

Cinnamyl alcohol
18 104-54-1 ) X 1.9
(Cinnamic alcohol)
19 65-85-0 Benzoic acid 1.9 pKy = 4.19
20 106-44-5 p-Cresol 1.9 pK, = 10.17
A A . pK, = 3.89(cis)

21 140-10-3 Cinnamic acid 2.1 DK, = 4.44(trans)
22 100-66-3 Anisole 2.1

23 93-58-3 Methyl benzoate 2.1

24 71-43-2 Benzene 2.1

25 99-04-7 3-Methylbenzoic acid 2.4 pKy = 4.27
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26 106-48-9 4-Chlorophenol 2.4 pK; = 9.1
27 79-01-6 Trichloroethylene 2.4

28 1912-24-9 Atrazine 2.6

29 93-89-0 Ethyl benzoate 2.6

30 1194-65-6 2,6-Dichlorobenzonitrile 2.6

31 535-80-8 3-Chlorobenzoic acid 2.7 pK; = 3.82
32 108-88-3 Toluene 2.7

33 90-15-3 1-Naphthol 2.7 pk, = 9.34
34 608-27-5 2,3-Dichloroaniline 2.8

35 108-90-7 Chlorobenzene 2.8

36 1746-13-0 Allyl phenyl ether 2.9

37 108-86-1 Bromobenzene 3.0

38 100-41-4 Ethylbenzene 3.2

39 119-61-9 Benzophenone 3.2

40 92-69-3 4-Phenylphenol 3.2 pKy = 9.54
41 89-83-8 Thymol 3.3

42 106-46-7 1,4-Dichlorobenzene 3.4

43 122-39-4 Diphenylamine 3.4 PKaa = 0.79
44 91-20-3 Naphthalene 3.6

45 93-99-2 Phenyl benzoate 3.6

46 98-82-8 Isopropylbenzene 3.7

47 88-06-2 2,4,6-Trichlorophenol 3.7 pPK; = 6
48 92-52-4 Biphenyl 4.0

49 120-51-4 Benzyl benzoate 4.0

50 88-85-7 2,4-Dinitro-6-sec-butylphenol 4.1

51 120-82-1 1,2,4-Trichlorobenzene 4.2

52 143-07-7 Dodecanoic acid 4.2 pK; = 5.3
53 101-84-8 Diphenyl ether 4.2

54 85-01-8 Phenanthrene 4.5

55 104-51-8 n-Butylbenzene 4.6

56 103-29-7 Dibenzyl 4.8

57 3558-69-8 2,6-Diphenylpyridine 4.9

58 206-44-0 Fluoranthene 5.1

59 603-34-9 Triphenylamine 5.7

60 50-29-3 DDT 6.5
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3| A X (log k vs log Pow), F&ASF = AF 33
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1) C. Hansch and A. ]J. Leo. (1979). Substituent Constants for Correlation Analysis in
Chemistry and Biology. John Willey, New York.

2) C. Hansch, chairman; AJ. Leo, dir. (1982). Log P and Parameter Database: A tool for
the quantitative prediction of bioactivity - Available from Pomona College Medical
Chemistry Project, Pomona College, Claremont, California 91711.
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1) AALES AAE W log Pow %0l -2 ~ 4 Ael]l A IF FH2=3M, 0 ~ 6

ARelQl 79 HPLCHS A8

Ae)
Pow AXHHE AZATRE log Po Z7PF GI2 AT FRTRE A7} BAHE
ool ZAWTE BA B BA Ne| FEAEo] hF 74 AAE T, log Pow B

g Tan B A% R 54 dAE F1 - 68 FAT. YFE Ao ANEKF )

Azl B3 A=
A ow tgEAY T BRREs A AfEE gadch BAwel A1 1 )
(o]

e 2 7)) Ag71E e BAY A4S, OE 2d P

Fujita-Hansch n'
Fujita 5°] HZE A3 &54 X8 A (hydrophobic substituent constant) n+ T

&3} o] Ao ATHF 7).
"X = logP,, (PhX) — logP,, (PhH)

o 714, PhXE Wk

A

=43, PhHE E3}3E (parent substance)©] .
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"Cl= lOgPow (CYSHsCZ) - 1OgPow (C%]{(S)

=284 —-2.13
=0.71
THS T2 WIS =4 FE&30 g X&) "t 1 32 F 49 F 58 F3
A=
V. Rekker

Rekker = AH&-3t(F 8) tha3 20| log Pow #= AXFSHTH

- =

LogP,, = Y a,fi + Y (interactionterms)
i J

VI. Hansch-Leo®

Hansch-Leo® & AH&3l o33 o] log Pow #he AIAFITHTF 4).
Logpow = Eaifi + ijﬁ;bj
i J

A71AH, = B A5, FE 54 AR, ash b 47be] w4 MEelth A% 2 487)

2
o A g 2 53 g E B2 AWFLE Aol P, HEPSEVEH fE8

VIL. 7] (Combined)®

B BA7F AH DU log Poy S H(F 3, b 4L T 28 5 d& 7z
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<HE>
T8 TFe log Pow #S 2zt EZO A0 283 H4 £ 79 4R
1. 7+4:
1.1 78 Alm Ho 73] = HA 739 10 %
12 A =2 5% =07 x 24 oA &= (Aexd 4¢ ¥ B2 F3 Q)
13 < A Ao AHgH= 9 = 100 mL

1.4 log Pow vs log Sw 2 log Pow Vs SR (Soet/Sw)= A8 EZY AHA3 Aol F&

i)

Sv 7%
log Pow A 4k2] log Sy Sw(mg/L)
4 0.496 3.133E + 00
4.5 0.035 1.084E + 00
5 -0.426 3.750E - 01
5.5 -0.887 1.297E - 01
6 (=)0.922%log Poy + 4.184 -1.348 4.487E - 02
6.5 -1.809 1.552E - 03
7 -2.270 5.370E - 03
7.5 -2.731 1.858E - 0.
8 -3.192 6.427E - 04
Soct 4
log Poy A4k Soct(mg/L)
4 log Pow = 0.88 log SR + 0.41 3.763E + 04
4.5 log Pyy = 0.88 log SR + 0.42 4.816E + 04
5 log Poyw = 0.88 log SR + 0.43 6.165E + 04
5.5 log Poyw = 0.88 log SR + 0.44 7.890E + 04
6 log Poyw = 0.88 log SR + 0.45 1.010E + 05
6.5 log Poy = 0.88 log SR + 0.46 1.293E + 05
7 log Poy = 0.88 log SR + 0.47 1.654E + 05
7.5 log Poy = 0.88 log SR + 0.48 2.117E + 05
8 log Poyw = 0.88 log SR + 0.49 2.710E + 05

- 183 -




NIEd T4 MaSSoo/MESSue Massizo | ConcCizo | Masses | CONCoct
(mg) (mg) (mg/L) (mg) (mg/L)
1319 526 2.5017 2.6333 1.317 26.333
1686 1664| 1.0027 1.0660 1.685 33.709
2158 5263| 0.4099 | 0.4315 2.157 43.149
2762 16644| 0.1659 | 0.1747 2.762 55.230
3535 52632| 0.0672 | 0.0707 3.535 70.691
4524 166436 0.0272 | 0.0286 4.524 90.480
5790 526316 0.0110 | 0.0116 5.790 | 115.807
7411 1664357 0.0045 | 0.0047 7.411 148.223
9486 5263158 0.0018 | 0.0019 9.486 189.713
3] A 4
Z AEPA A w50 2o FHA& Fy
log Kow LOD (ug/L)— | 0.001 0.01 0.10 1.00 10
4 0.04 0.38 3.80 38 380
4.5 0.09
5 0.23
0.0 0.57
6 141
6.5 3.50
7 8.64
7.5 21.33
8 52.71
LOD =l
Zag 79 L)

T F 9 10 % e 2A0 L H387))
T F 9 10 % MTe EAQCL HI LD
TS T Y 10 % Ts EAG L HI L)
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=&id=

al

Log P8 48 %3 /M8

ZF AE?A TN 3o a3 H& F9 (mb)

log Pow | Sw(mg/L) |LOD (xg/L)—| 0.001 0.01 0.10 1.00 10
4 10 0.01 0.12 1.19 11.90 118.99
5 0.02 0.24 2.38 23.80 237.97
3 0.04 0.40 3.97 39.66 396.62
1 0.12 1.19 11.90 118.99 1189.86
4.5 5 0.02 0.20 2.03 20.34 203.37
2 0.05 0.51 5.08 50.84 508.42
1 0.10 1.02 10.17 101.68 1016.83
0.5 0.20 2.03 20.34 203.37 2033.67
S 1 0.09 0.87 8.69 86.90 869.01
0.5 0.17 1.74 17.38 173.80 1738.02
0.375 0.23 2.32 23.18 231.75 2317.53
0.2 0.43 4.35 43.45 434,51 4345.05
9.5 0.4 0.19 1.86 18.57 185.68 1856.79
0.2 0.37 3.71 37.14 371.36 3713.59
0.1 0.74 7.43 74.27 742.72 7427.17
0.05 1.49 14.85|  148.54 1485.43 14854.35
6 0.1 0.63 6.35 63.48 634.80 6347.95
0.05 1.27 12.70|  126.96 1269.59 12695.91
0.025 2.54 25.39]  253.92 2539.18 25391.82
0.0125 5.08 50.78|  507.84|  5078.36 50783.64
6.5 0.025 2.17 21.70|  217.02 2170.25 21702.46
0.0125 4.34 43.40]  434.05 4340.49 43404.93
0.006 9.04 90.43|  904.27 9042.69 90426.93
0.003 18.09] 180.85| 1808.54| 18085.39| 180853.86
7 0.006 7.73 77.29|  772.89 7728.85 77288.50
0.003 15.46| 154.58| 1545.77| 15457.70| 154577.01
0.0015 23.19| 231.87| 2318.66| 23186.55| 231865.51
0.001 46.37| 463.73| 4637.31| 46373.10| 463731.03
7.5 0.002 19.82| 198.18| 1981.77| 19817.73| 198177.33
0.001 39.64) 396.35| 3963.55| 39635.47| 396354.66
0.0005 79.27) 79271 7927.09] 79270.93| 792709.32
0.00025 158.54] 1585.42| 15854.19| 158541.86| 1585418.63
8 0.001 33.88| 338.77| 3387.68| 33876.77| 338767.72
0.0005 67.75| 677.54| 677535 67753.54| 677535.44
0.00025 135.51| 1355.07| 13550.71| 135507.09| 1355070.89
0.000125 271.01| 2710.14| 27101.42| 271014.18| 2710141.77

LOD A=l a3 #3 L) 0.1
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2. AN EHH

21 e
ANFEDS AF87]d ¥ MEANFPAA 738t AJLE7HA W4 e
7tE3th o2 Aol APEHd Bo] BEXE goliy] fatd A

22 HIYH
ISO 1516 (-30 C ~ 80 ), ISO 3680 (-30 C ~ 300 C), ISO 1523 (-30 C ~

110 C), ISO 3679 (-30 C ~ 300 C) % KS M ISO 1523 2008 (-30 C ~ 110

) #xIT.

23 HEFEHY

23.1 Abel 7|7
BS 2000 part 170, French Standard NF M07-011, French Standard NF T66-009
g KS M 1SO 13736_2003 (-30 T ~ 70 C)= =3}

23.2 Abel-Pensky 7|7
EN 57, DIN 51755 part 1 (5 C ~ 65 C), DIN 51755 part 2 (-30 C ~ 5
C), French Standard NF M07-036< =3t}

233 Tag 717+
ASTM D 56, KS M2010 (93 Coldh)S =3},

234 Pensky-Martens 7]
ISO 2719 (40 Ce°l4), EN 11, DIN 51758(-30 C ~ 65 T), ASTM D 93, BS
2000-34, French Standard NF M07-019 3! KS M ISO 2719_2003(40 C °]4)<=
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<) United Nations (ed). (2008). Manual of Tests and Criteria, Part III : Classification
Procedures, Test Methods and Criteria relating to Class 3, Class 4, Division 5.1
and Class 9.
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Mol 2aw7y 7148 dddk F4a4
Row TholE HUE FHoR Ho| FU AfHst & F A
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~ HRC 63)Z = o} glor
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Z3 FH A Aty et o] Rt
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C%(eq) = o (ug - g") (14)
“ed = mE(ed) - b —ml, (ng) (15
&1 7) 4

m-y = m aq(eq) *[(Vo - Vr)/ Vi (16)

Vi = 2 H3¥S €& F AFHAA AAT F, 22 732 001 M 8385

52 Freundlich ¥3 T4 WAL 4 17)% 2o AFo =z yepd 2(18)3%
2.

C®(eq)= K% - C%(eq) " (ng - g™ (17)
log C%*(eq)=log K%+ 1/n + log C%(eq) (18)
7] A,

K% = Freundlich 82 A<

Clfeq) = B2 BHN oy Bao A7
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E(ng - cm‘s)

A (17)3% (18)e Z2=E Jebd $ gon, K g3 1/n e 4 (18)S A
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Aol TEHW HHs FA
Aole A2 WS BAS
2. NEAHRY By
ANFBA3}E Bus o= olgle U &o] 3 E ook sk},
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1) AEAH Ade] Aty AR(AE, A=)
(2) A=A &

Q) EYY 455, vU€ EY £ %)
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G) B4 (=, v, HE T

25 Aldgzzd

(1) NEE& EF : pH 3001 M Estzds &q94), F7] &4 FF
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0 B8 1By, 27] d%m = 110 pg) &Yl g
=

[m**,q(eq) = 100 pglel A7} wj$- o}, B v 4 o7t 5 % A5

Bk 29 249 M (eq)] A olElE 50 %11, Kq 7 ALt o

= 524 %% AL & 5 AUk

B¢k <& Mol =10 ¢
& o] Fy Vo =10 cm’
m*®,eq)  C%,(eq R m®(eq)” C%(eq RT ¢ R
(1 (ugem™ (ng  (uggh ‘
A=9%
100 1.000  AA k|10 100 AA |1
101 1010 1% |9 0.90 10 % 0.891 10.9 %
105 1050 5% |5 0.50 50 % |0.476 52.4 %
109 1090 9% [1 0.10 90 % |0.092 90.8 %
mo = 110g |2 %
oo 50.0 0500 A 7t |60.0 6.00 Al g [12.00
E: 1100 50.5 0505 1% |59.5 5.95 0.8 % |11.78 1.8 %
gl 52.5 0525 5% |57.5 5.75 4.0 % |10.95 8.8 %
55.0 0550 10 % |55.0 5.50 8.3 % [10.00 16.7 %
A =99 %
1.100 0011 A=A %|108.9 10.89  AAl %990
1111 0.01111 1% |108.889  10.88 0.01 %980 10 %
1.155 0.01155 5 % |108.845  10.8845 0.05 %942 4.8 %
1.21 0.0121 10 % [108.790  10.8790  0.10 %|899 9.2 %
m*®y(eq) = mg - M**y(eq)

C%(eq) = [Co - C**,q(eq)]Vo/ Mol
Ka = [m*y(eq)/m™,q(eq)]Vo/ msoi
m*eq) = BN EF ol T8 AP 229 A ug)

m*®q(eq) = BFANA A A EH] AF(ug)

Cadsaq(eq) = \ Oﬂ/\-] OH}\]_ }\]61:41 %;354 }E]% %E(llg Cm3)
R = m* T (eq)E ZAHT w &4 o
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1. 34 7122 Poy (12, 39, 63 ~ 68), & £3]= ©lolEl(12, 19, 21, 39, 68 ~ 73),
o Ao 24 HolHole 45 BAE 2,

Ko = Ka 100/ %0c (cm’ - g7
Kom = (Ka/1.724)(100/ %c) (cm’ - g™)
2. o] A5 #AL MdL o 2 Y T ZAZ
21 A FH IS F= AL FE EYY 7] EZolth

22 ¥4 A= A3 A= F2 HISAT

ok

4
b T A

£

IS

1
A
Slch. Eoke] f7] B ol W A A%, 45 WA 228 48P
E P9 FE Aold] BE2UE 45 BAS BIAGTAYE,

=
d=et 2 A= Alole] 45 WA 2L AxE B 4 v, 21). o
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£ 1 52 89 Aot Sebe-= Bl Al A #AC " .
3H5HE CRCRE | 2k}
Briggs (1981) (Ref. 39)
2% Q& Kom = 0.69 + 0.521og P, Chiou et al (1983) (Ref. 65)
WS 94 3EE Koe = =0.779 + 0.90410g Py, Gerstl and Mingelgrin (1984) (Ref.
ohoFgk ASA log Kom = 4.4 + 0.721og Py 66)
WS Bera Koe = -2.53 + 1.151og Poy Vowles and Mantoura (1987) (Ref.
67)
x 2 52 Bl Aot & &slEe A A digh 9.
3= s A 2} 2}
. . Gerstl and Mingelgrin (1984) (Ref.
hFgt AFSA| log Kom = 3.8 - 0.5611og Sy 66)
AGEareks A4 =2 Ky = (4.040 +/- 0.038) - (0.557 Chiou et al (1979) (Ref. 70)
+/- 0.012)1log Sy ' '
a-naphthol log Ko = 4.273 - 0.0686-1og Sy Hasset et al (1981) (Ref. 71)
ARFEES 2E) BA Jlog Koo = 1405 - 0.921l0g Sy ('1981) et 7'2)
- 0.00953(mp - 25) aricxho et
e sEHE Ko = 2.75 - 0.451og Sy
i Moreale van Blade (1982) (Ref. 73)

OECD A& A A z%Y "HPLCE A+&3 EY H ol 5779 ofgt 3 A7(Ky)

F&7, 19971 7€
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T T 1 >
to t; t; fiin tn1 ta Time t
Time(t); A1Zk(t)
BEE Al AlF B HFsta, 87] ¥ @ o] F3EA deEva
49},
1. F2 A%)
11 HE W

A Ak h

Ag = m*(t) - 100/mg (%) )
o] A2 & thF o] A F 9t

my = Co - Vo (ug) (2)
m* () = mo - C*%u(t) - Vo (ug) (3)
71 A,
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A Aty = tp - o T3

m* (k) (Vo/ V™) - m*Cn(t)[(Vo - vA)/vAd]
m* () [(Vo - v3)/vA] - m™ () [(Vo - 2 vA)/vA]  (6)

madsS(Atl) = my - madsm(tl)(Vo/ VAa)

madss ( A t2)
n,1adss ( A t3)

3

Z:]‘l Atn = tn - t(n—l)oﬂ ‘:H

(M) = mMn(tpn)[(Vo - (0 - 2v7)/vA]
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(3) n HA Al
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m,,(eq)7F H T},

golo] B3] Vi, Azt ol A

m*n(6)(Vo/ VY) - mPyg

D = [m*yq(t)/m*(eq)]100 (%)

Dag = [MP(At)/m*®(eq)]100 (%)

371 A,
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M (t) = m*n(t)(Vr/vP) - mAq{[Vr - (i - 1)v7a]/ Vi)

el
=0

H

op

o}

(19)

m“4(eq) °I .

oA, ti = teq®] EZ, mi®(t)

3

I

2 &

D = [m™yq(t)/m**(eq)]100 (%)

oA

—

223 Azt 1+E A

_EH

A At =t - ol Hal

mdesm(tl)(VT/VDa) - mAaqo] al
m(eq) - m™u(At)ol Tk

n,1desaq( A tl)

(21)

Indess ( tl)

Aty = tp - ol TSl

o
N

]_

N

= WA Al

mdesaq( A tz) —

mdesm(tz) (VT / VDa) - mdesaq( Ah)[(VT - VDa) / VT] - mAaq[(VT - VDa) / VT] O] al

(22)

m*(eq) - [m™u(At) + m™(At)]OI T

l,ndesS ( t2)

Z:]1 Atr\ = tn - t(n—l)oﬂ EH_SH

m?(At,) =

- 230 -



mdesm(tn)(VT/ VDa) - mAaq{[VT -(I’l-l)VDa] /Vr}
1

- S {[Vr ()Pl Vim®g(At) o]

i=1, n=1

me®(t) = mi®(eq) - = m(At)O] TH. (23)

i=1l, n#1
(@) PSR 7 AZE A Dyel A BEHEL T WA A AL
o,
Dag = [mq(At)]/m*®(eq)]100 (%) (24)
]ﬂ'%oﬂ /\]Zl' EQJE tioﬂ/“] ELZ]"E Dﬁl__ E]'\:l X ]—9~§- "IZ‘Oi;S_E]'

Do = m*(t) = [ £ m®q()/m*(eq)]100 (%) (25)

j=Ati

Ao AHgE miZigGE the 2o AHeojdrt
mi(At), mi®(Ab),.., mIS(AL) = ZF AT HE A, Ab,.., At, F, B

M, (Aty), M™q(Ab),.., m* (A= ZF AIZE 1 At Aty,.., At, B¢, BEE

m™n(t), m*n(t),.., m*n(t) = ZF AT 4, b, LIA 2E AHW)L
= Z43 =4 A ug)
Vi = J2 wpgoz AYHE 93 498t A

mi = {[Vo - £ vA@] - Vel/[Vo - 2 v g(eq) (26)
i=1 i=1
Vi - % WL AL T AARL, 2L
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Al 5= B4

AN He ES

EFe] Az AT FFFA05 T, 12 AT & s %

B T L et et et et et at et et et e e et et e tentaraatet et e e e e et et ererenrenens T
3. 53 A vlg A o =

o
712 | 4 o 3

Agdd i
Ed FA g 0 0
FAE & B9k sHH cm?®
718 0.01M g3+ cm?
2719 AE B2 2F899 cm?
o] % F3( em?
Hgol Fra ANE =2 pgcm?
e g gaRe 3
HAJo] T pgcm’™
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Al 5= B4

AN He ES

Eke] Az A TFFA05 T, 12 AT & e %
B L ettt ettt ettt een e aenas (6
4. =4 T4
ANEgd Hs 715 e
EY FA - g
B dx A% Mo g
PAE & Egol FHE o 201D Vus ml
E¢ 332 9@ 00IM Faggel 2 ml
FFgd e 5y cm?
o3 gEFE QYo F 2 Vo cm?
NE 99 27 5= Co pgcm”
B Az - A
R
g ARE FAe T §2 BEolA
Aol F4H AW BAS BE CFuleq) | ugem®
By AIZE teq Al
AAR Akl 2] Viec cm’
A8 gule] ) AV cm’
gz 13 =
| &9 Al1d E47] Se1 H gH(var.)
Lo gFE AY EF 7% Cer pugcm™
EG W 8] HolA F=3 =49 AF Mgy ug
gz 23 34
AAR §rjeo 73 AV cm?
A7bd &dje] 7y AV cm?
gz 23 =
B el Al #4771 Sk2 H 3H(var.)
|l & AE EH = Cr2 pugcm™
EG E 8] HolA F=3 =429 A% Me2 ug
AR =3 AN =29 T AT mg u“g
=4 T4 MB %
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gho T2k AY B Txs)

25 HEEA .

2 APe AAE AR oF Ak 7 AN AL log Ko WS log

26 71EA9Y AAA

2.6.1 HPLCHLZ 48 79 EH(HFE AZA) S ez AT 49 43 A4 R
2 09524 B Ko #ell &g AT 4 e dHolEE AU

262 A@e tigk WH AT B3-S Qs 11 A g el Ure Azt

I AES A ddes & 29 2

Al
1. Alge] &1l
11 Ad=29 EA
111 =3e A9

T4, %, AT UrsstH)E dotok gtk & ¥ /7] &uY &=, &
B8/ 5 BulAlg, 7R 540 33 ARE {F&35H
112 iz &4

SHAT Koe2t HPLCE SAT AlF =29 HEE AZE d3A717] 98l
log Ko/log K BB ez E THE7] faf thxEdo] AHEHET. Fox oy
= A EZ & A ool 1 71 ol e

of i< F 19, EGel tsiAE & 39 AASAH. & B Eds A

wals 49, AgAe YEaoF @k
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12 A9 84

121 AAZ AZF AN="H[F, 3 F =7 (Spectrophotometer

~—

(Radioactivity detector)7} AX|=o] 3 St H(HAMETAL A £4 , = H]

Fa)o] Ay 7| ¢ FE8| AT Aol HPLCH e AR 4 Stk
=
=

124 HPLCH A3 s§4 A, 7 &= o 47 2A8E 5 dAT, 4
< T3 ANFE =2o] WA gl BeEY EHEHE & o EAe EE

et
a
o
b
o

- W& olFl(F, Trifluralin, 4-chloroaniline, 3,5-dinitroaniline, 4-methylaniline,
N-methylaniline, 1-naphthylamine)

- WS v A 2H E(F, Benzoic acid methylester, 3,5-dinitrobenzoic acid
ethylester)

- WIS B82S, Toluene, xylene, ethylbenzene, nitrobenzene, 1,2,3-trichlorobenzene)

- RS SAERsA R o 2 H|=(S; Didofoparethyl, fenoxapropethyl, fenoxaprop-Pethyl)

- "HixjolmgE R ojuthE FFo| AAA (F, Carbendazim, fuberidazole,
triazoxide)

- Bl of=(F,  2-<chlorobenzamide, NN-dimethylbenzamide, 3,5-dinitrobenzamide
Nmethylbenzamide, 2-nitrobenzamide, 3-nitrobenzamide)

- 943} 3154 (5, Endosulfan, DDT, hexachlorobenzene, quintozene)

- 71 A AFA(F, Azinphos-methyl, disulfoton, fenamiphos, isofenphos,
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pyrazophos, sulprofos, triazophos)
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- k5 AE(5, Add Yellow 219, Basic Blue 41, Direct Red 81)
- OIS €38l 47(F, Acenaphtene, naphthalene)

- 1,3,5-triazine Zﬂ_%xﬂ(é, Prometryn, propazine, simazine, terbutryn)
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126 &Y &F2 ZALH} W= =4, 77 &S, A& v 2 S 2H

23132 FA)H A3 Yo w Auzgss B, ARAA, T SEE,

i

>
o
L
br
K

A 238144, 54 =4 (Lipophilic and polar moieties)= -3t =2
(Cyanopropyl) Ao = & 48 ZHo= HPLCH= A33dd. A7t

MEY 2o 2AN, F0 FH PAFE AT

-0-S1 _CHZ_CHZ_CH -CN
SRR I A e
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55 ~ pH 7.5 AtelollA sielsl= ZA-5-lnt, o238 7Hsd Edol wisl, A7
AFEqoA o] H Hlol2 FHEE 2 /MY AP dFsfof ot

H7}Al, HPLC H&F5 A 345 Alole] IARE 113ty wj&ol, ojd
AFENT HQastA] ¢y, HEE A7tv AAstH HAoh A-S g 2EZS A}
f3foF 3lH, i+ AY ZHS AIESE A4S, M2 {F83% & AF K F
A WS AFE ok gt

22 F2 A dn] =4
SEE/E BUMAT Pou(= Kw) 28I & SIEE ol HAE Hloj EZ Y
& AEE AFs T ARE AMET 5 o o8 HYE zed AR
AT,

23 7|7

231 FXF HEZ(Pulsefree pump)et AAT HE AX o wes HA A=vETD
a7t 4 83k

232 1Z(Loop)7t B F4 WHE AEStE Ao nvE-A st

233 A7} Hlo|zof FstH o R AR Y-8 AlofxZ&EF(Cyanopropyl)= At
g3l oF 3FTH(F Hypersil, zorbax CN).

234 2& E4=E v HS 29 (Guard column)

g Abolel & 4 Atk

g NxEH B 2

o
N
I

PN
ES
236 Ys &% AA Ke Ot Zo] Hof "Avh: oo s/ E 55/45%
& AE3 A9, log Ko = 3.0 W3l log k' > 0.0, log, log Ko = 2.0 THall log K’

241 9 79 ol = APFs=H, Ue 2 /HE o5l FHAET

|
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2411 VIEHS/2(55/45 % v/v)

2412 ME£/001 M 79449 458N (pH 6.0)(55/45 % v/v) AH&SE7] Aol &
A= 7AE AATHY. A2 &= (Isocratic elution)= Ar-8-3foF gt

2413 WghE/& EFE0] gl AF WS/ EFE T2 SMHEYHEH/E &
gd= T & 7] &ul/E EFES AREE F Aok o3t Ve ol o

AbgshE Aol wiEA st A5 {18/ ¢
= FosfoF ot
doll dFS & F A "WiZel, ol & AR Al%f(on

(
pair reagent)? & H7l=S AMESHH ¢F Hoh oY o]f =, HUtES AHES)

SAste ¢ =EE 7SS 0. AE =2 BAY, 74, SAHs= T,
dAT =ds A4S 8, 257 2dEH+= ZE 22(a temperature

controlled column compartment)2] AF-&o] 7383 FHdHAG,

32 EZAZH(Dead time: t)) 24
AT e A7) 3, 2 7R vE HHE AE 5 A0
321 &= A <¥(Homologous series)® &7 AlZF tp 20| HAa=Z A4 A 7
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15 27 A, A6 A8

16 Zdol ¥ A8 2 gz ¢
17 RAL 98 ALE 3 R e A

18 A%3 37 H(log K ¥ log Kool That A%, 894 =
19 HF MEE Hold, A7 AP 34 ‘d log Ko %

110 ZZvEIHY

D

i)

1) W. Kordel, D. Hennecke, M. Herrmann (1997). Application of the
HPLC-screening method for the determination of the adsorption coefficient on

sewage sludges. Chemosphere, 35 (1/2), 121-128.
T2) W. Kordel, G. Kotthoff, J. Miller (1995). HPLC-screening method for the
determination of the adsorption coefficient on soil - Results of a ring test.

Chemosphere, 30 (7), 1373-1384.
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F 1. HPLCH(F 1)(F 222 B 2 a5 IAEY K, @3 ALt zkel v
) lo_g Koc log K log Kee | log K

=2 CAS M= ; ;‘j% ngLcOC - éookoc HgPLCOC -
Atrazine 1912-24-9 1.66 214 | 048 | 181 | 220 | 039
Linuron 330-55-2 2.43 296 | 053 | 259 | 289 | 030
Fenthion 55-38-9 3.75 358 | 017 | 331 | 340 | 0.9
Monuron 150-68-5 1.46 221 | 075 | 199 | 226 | 027
Phenanthrene 85-01-8 4.35 3.72 0.63 4.09 3.52 0.57
ii;?ylfe;;d 93-99-2 3.26 303 | 023 | 287 | 294 | 007
Benzamide 55-21-0 1.60 100 | 060 | 126 | 125 | 0.01
4-Nitrobenzamide 619-80-7 1.52 149 | 003 | 193 | 166 | 0.27
Acetanilide 103-84-4 1.52 153 | 001 | 126 | 169 | 0.08
Aniline 62-53-3 1.74 147 | 027 | 207 | 164 | 04
2,5-Dichloroaniline 95-82-9 2.45 2.59 0.14 2.55 2.58 0.03

A@Ao] B7}) Az

3% 2. HPLCH(F 3)& /A % B34 FRE fa) dald A3 vu s 2=E(117)

2 CAS W% log Koc Koc \ log Ko
[OECD 106] [HPLC ]
Atrazine 1912-24-9 1.81 78 + 16 1.89
Monuron 150-68-5 1.99 100 + 8 2.00
Triapenthenol 77608-88-3 2.37 292 + 58 247
Linuron 330-55-2 2.59 465 + 62 2.67
Fenthion 55-38-9 3.31 2062 + 648 3.31
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¥ 3. BEY FF HolHE &A% HPLC 238y ol sl 35 FuEd
27 B3 CAS W& A Bl A= K. dl°olE] 4 |log S.D.| &4
ol == il 1og Koc ﬁgﬁ%}; oc T |08 o. =
Acetanilide 103-84-4 1.25 4 0.48 a
Phenol 108-95-2 1.32 4 0.70 a
2-Nitrobenzamide 610-15-1 1.45 3 0.90 b
N,N-dimethylbenzamide 611-74-5 1.52 2 0.45 a
4-Methylbenzamide 619-55-6 1.78 3 1.76 a
Methylbenzoate 93-58-3 1.80 4 1.08 a
Atrazine 1912-24-9 1.81 3 1.08 C
Isoproturon 34123-59-6 1.86 5 1.53 C
3-Nitrobenzamide 645-09-0 1.95 3 1.31 b
Aniline 62-53-3 2.07 4 1.73 a
3,5-Dinitrobenzamide 121-81-3 2.31 3 1.27 b
Carbendazim 10605-21-7 2.35 3 1.37 C
Triadimenol 55219-65-3 2.40 3 1.85 C
Triazoxide 72459-58-6 2.44 3 1.66 C
Triazophos 24017-47-8 2.55 3 1.78 C
Linuron 330-55-2 2.59 3 1.97 o
Naphthalene 91-20-3 2.75 4 2.20 a
Endosulfan-diol 2157-19-9 3.02 5 2.29 C
Methiocarb 2032-65-7 3.10 4 2.39 C
Acid Yellow 219 63405-85-6 3.16 4 2.83 a
1,2,3-Trichlorobenzene 87-61-6 3.16 4 1.40 a
y -HCH 58-89-9 3.23 5 2.94 a
Fenthion 55-38-9 3.31 3 2.49 C
Direct Red 81 2610-11-9 3.43 4 2.68 a
Pyrazophos 13457-18-6 3.65 3 2.70 C
« -Endosulfan 959-98-8 4.09 5 3.74 C
Diclofop-methyl 51338-27-3 4.20 3 3.77 C
Phenanthrene 85-01-8 4.09 4 3.83 a
. . 26850-47-5 4.89 4 4.46 a
Basic Blue 41(mix) 19270-13-2
DDT 50-29-3 5.63 1 - b
a W. Kordel, J. Miller (1994). Bestimmung des Adsorptionskoeffizienten
organischer Chemikalien mit der HPLC. UBA R & D Report No. 106 01 044
(1994).
b : B.V. Oepen, W. Kordel, W. Klein. (1991). Chemosphere, 22, 285-304.
c : Aol A Al F-e HlolH
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