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(petroleum),
solvent-refined

light naphthenic
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& L AR} 100
SUS/100°F (19 cSt/ 40°C)
C15~C30 s S » & A
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3.5

Foid ¥ ok p ot S R B d A o BB B e
Fod &AL LREERY PR RPERTY S T REAT Y
v~ Mg s BRI B4 s RS R Tt st £_UVCB -
frené L0 a4k IUBMB & &P (International Union of
Biochemistry and Molecular Biology) - IUBMB & & 3% & 7 v - D
4wt alicF b & BRIl d frany IR R fo kiR
e ¥R L RS LA ARG - BRES A

&)
v 82 A EE R A #% ¢4 | IUBMB %%
9014-01-1 te ¥ [ 139 pF | Subtilisin 3.4.21.62
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W2 P - FAINSHTFE-E > AN R - H - B EAF RIS
RAGEE - BEFAMGHAFRT T LI hLe !
;‘iﬁ'd] ¢ _'ﬁzf‘-,;
B AR Tk B e ARz alkyl or alkane
i A alkenyl or alkene
S AR alkynyl or alkyne
carbomonocyclic or
H Tk & H R (Dl

carbomonocycle (e.g.,
el F)
cyclohexane or benzene)

carbopolycyclic or
FHRAN RG] carbopolycycle (e.g.,

% 2 [3.4]F =) naphthalene or

spiro[3.4]octane)
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jeH AN e H g
(5] doek vm)

heteromonocyclic or
heteromonocycle (e.g.,

furan)

heteropolycyclic or
heteropolycycle (e.qg.,

purine)

feiz&

metal

BrE-RELELRADRT B
i 8 4§ : CH;C(NO2)HCH,CHBr
Pt 1lc -3 AT %

#2 & 1 1,1-dibromo-3-nitrobutane

LEEaRT

Pt i1l -3 AT k%

# = % ¢ ' 1,1-dihalosubstituted-3-nitrobutane
2B E LS H P

PREE L 53R AT =

# < ¢ ¢ polybromo-3-nitrobutane

A

BB FIAABH-T % (¢ FHA RS MBS A )
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FEFHBRAER

v L LA A2

IUPAC International Union of Pure and AR Rl ML 4
Applied Chemistry name(s) BE e

CAS No. | Chemical Abstracts Service FRCE~ FAT
Registry Number 5

INCI International Nomenclature of =BT A MY A
Cosmetic Ingredients ES

PCPC Personal Care Products Council | # B % £ 12 & 513

f

IUBMB | International Union of R4 it B 3
Biochemistry and Molecular RN
Biology

SDC Society of Dyers and Colourists R L4 fi ¢

UVCB Unknown or Variable AAeR T A L N AF

composition, Complex reaction
products, Biological materials,
other than a whole animal or a

whole plant

SR A AP
TN S S F IR
SR o
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S KMLRE R R

CAS No. F R Reactant
H {3+ g x &% Monobasic Acids and Natural Oils
65-85-0 E Benzoic acid
120962-03-0 | ¥ 444 Canola oil
8001-31-8 ik Coconut oil
8001-30-7 ENN Corn oil
8001-29-4 A Cottonseed oil
143-07-7 T Lauric acid
128952-11-4 | #8 4. anchovy fats and glyceridic oils
91078-92-1 17 = babassu fats and glyceridic oils
68153-06-0 b ) herring fats and glyceridic oils
8002-50-4 b ) menhaden fats and glyceridic oils
93334-41-9 VAR R sardine fats and glyceridic oils
8016-35-1 Bgw (T F %) | oiticicafats and glyceridic oils
67701-08-0 C16-18 {- C18-% 4¢ | C16-18 and C18-unsaturated fatty acids
ety ¥h ik
61789-44-4 B b P s e castor-oil fatty acids
61788-47-4 | R+ Fo Ak Coco fatty acids
61789-45-5 ok E)ﬁ RV S dehydrated castor-oil fatty acids
68424-45-3 I pp iz g L Linseed oil fatty acids
93165-34-5 | ‘= b Py A safflower oil fatty acids
68308-53-2 < B0 g ARk Soya fatty acids
84625-38-7 | #F foF b Pq AL Sunflower-oil fatty acids
68953-27-5 X @ F 3 b P8k EL | sunflower-oil, conjugated fatty acids
61790-12-3 | ¥™jd Fn WAk tall-oil fatty acids
X ESS OF O IRV 3 tall-oil, conjugated fatty acids
61788-66-7 B4 P Ak vegetable oil fatty acids
67701-30-8 C16-18 {- C18-% 4¢ | C16-18 and C18-unsaturated Glycerides
fo 3 fil
111-14-8 oy Heptanoic acid
142-62-1 e f& Hexanoic acid
3302-10-1 3,5,5-= 7 e pk 3,5,5-trimethyl hexanoic acid
8001-26-1 T iz Linseed oil
68649-95-6 F L= oxidized linseed oil
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112-05-0 I i Nonanoic acid
- < e Cannabis oils
8023-79-8 17 = palm kernel oils
68132-21-8 B ETF W Perilla oils
8024-09-7 FFY e Walnut oils
8001-23-8 AR DR Safflower oil
8001-22-7 <20 Soybean oil
8001-21-6 proye Sunflower oil
8001-20-5 S Tung oil
= &= ¥+ g Diand TriBasic Acids

88-99-3 WME- TR 1,2-Benzenedicarboxylic acid
121-91-5 [ Y 1,3-Benzenedicarboxylic acid
1459-93-4 ¥ "H- 7 [y 1,3-Benzenedicarboxylic acid, dimethyl ester
100-21-0 HE- "R 1,4-Benzenedicarboxylic acid
636-09-9 o S g A 1,4-Benzenedicarboxylicacid, diethyl ester
120-61-6 I - "R Y 1,4-Benzenedicarboxylic acid, dimethyl ester
528-44-9 124-%= 7 & 1,2,4-Benzenetricarboxylic acid
110-15-6 TR Butanedioic acid
123-25-1 R S Butanedioic acid, diethyl ester
106-65-0 R S Butanedioic acid, dimethyl ester
110-17-8 (B)-2-7 %= & (E)-2-Butenedioic acid
111-20-6 e Decanedioic acid
110-40-7 o g Decanedioic acid, diethyl ester
106-79-6 o Y b Decanedioic acid, dimethyl ester
693-23-2 Lo Dodecanedioic acid
61788-89-4 | C18 % 4¢{r?g"sfk = | Cl8-unsaturated fatty acids, dimers

A
111-16-0 - Heptanedioic acid
1732-08-7 K Z =Y fq Heptanedioic acid, dimethyl ester
124-04-9 ¢ - fk Hexanedioic acid
627-93-0 S ZfZ P fg Hexanedioic acid, dimethyl ester
141-28-6 S ZfaZ T fig Hexanedioic acid, diethyl ester
123-99-9 I -k Nonanedioic acid
1732-10-1 I - fk=- 7 fg Nonanedioic acid, dimethyl ester
624-17-9 I - fk=- 2 fp Nonanedioic acid, diethyl ester
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505-48-6 ¥ - Octanedioic acid

1732-09-8 F iz Y fg Octanedioic acid, dimethyl ester

110-94-1 N pk Pentanedioic acid

1119-40-0 i Pentanedioic acid, dimethyl ester

818-38-2 N iz T ofg Pentanedioic acid, diethyl ester

1852-04-6 L -z Bk Undecanedioic acid

% < gg¥ Polyols

107-88-0 13- - p& 1,3-Butanediol

110-63-4 1,4-7 - p& 1,4-Butanediol

105-08-8 14-%k ¢ = 7 % 1,4-Cyclohexanedimethanol

107-21-1 1,2-z = g% 1,2-Ethanediol

111-46-6 2,2-3 -t % 2,2’-oxydiethanol

629-11-8 1,6-¢ = B 1,6-Hexanediol

144-19-4 2,2,4-= ® £-13-~ - | 2,24-trimethyl-1,3-Pentanediol
i3

57-55-6 12-p = f% 1,2-Propanediol

115-77-5 2,2-8 (55" #£)-1,3-p | 2,2-bis(hydroxymethyl)- 1,3-Propanediol
= %

126-30-7 2,2-= 7 A-1,3-/3 = fig| 2,2-dimethylpropane-1,3-diol

77-99-6 2-¢ #-2-(#57 £)-1,3-| 2-ethyl-2-(hydroxymethyl)- 1,3-Propanediol
P PR

77-85-0 2-(32 @ £)-2 ¥ 3 -1,3-| 2-(hydroxymethyl)-2-methyl-1,3-Propanediol
P PR

2163-42-0 2-7 A-13-55 - % 2-methyl-1,3-propanediol

56-81-5 1,2,3-p = p% 1,2,3-Propanetriol

25618-55-7 1,2,3-p = pg 32K F | 1,2,3-Propanetriol, homopolymer

25119-62-4 Ey ’;r% «fr%’;ﬁ [? B% % | 2-Propen-1-ol, polymer with ethenylbenzene
A

i3 &% & Modifiers

110-99-6 2,2-3% - pi 2,2’-0xybis- Acetic acid

71-36-3 %1 1-7 p% 1-Butanol

108-93-0 %k By Cyclohexanol

80-04-6 4,8-(1-7 2 Ir ¢ F) g | 4,4-(1-methylethylidene) bis Cyclohexanol
E5 ALt

105




B %

=

1.(71-36-3)1-7 fiE % 7 & 5 & ik

bo
am

A R

112-34-5 2-(2-7 % ¢ % #)-2 | 2-(2-butoxyethoxy)- Ethanol
fi%

111-27-3 < fig 1-Hexanol

72318-84-4 Bz § e Aws Methanol, hydrolysis products with trichlorohexylsilane

Z % F fA# Y= -k | and trichlorophenylsilane

ﬁ*é’;«f"

13393-93-6 Lo g-l4a-= 7 K tetradecahydro-1,4a-dimethyl-7-(1-methylethyl)-
-7-(1-7 7k ¢ &)-1-28 | 1-Phenanthrenemethanol
12 ﬁjg

25036-25-3 | 4,4'-(1-7 A 47 ¢ F) | Phenol, 4,4™-(1-methylethylidene)bis-, polymer with
ﬁ;ﬁ’ 2,2-[(1-7 AL 2,2”-[(1-methylethylidene)bis(4,1-phenyleneoxymethyl
¢ A)E@AL-P FAS ene)]bis[oxirane]
I T A)ECRY ¢ =)
R E P

68440-65-3 = F &~ 7 X (# § ‘= Siloxanesand Silicones, dimethyl, diphenyl, polymers
oA FR)EF AR | with phenyl silsesquioxanes, methoxy-terminated
B § et § A3
ek &

68957-04-0 "% F 4,2 9 £ (# % | Siloxanesand Silicones, dimethyl, methoxy phenyl,
A RF F =)E F A | polymers with phenyl silsesquioxanes,
FREF DT § A methoxy-terminated
Tt e & %L;’

68957-06-2 v A A7 % A 5 A Siloxanes and Silicones, methyl phenyl, methoxy
(# ¥ =22 B # ¥ *=)¥| phenyl, polymers with phenyl silsesquioxanes,
T ¥ RS E AR D methoxy- and phenyl-terminated
FAP L F 2k
&

68037-90-1 FAP AP B L3 %= | Silsesquioxanes, phenyl propyl

#are

kB EE R > TR AL T 1R
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= ~PBT & vPVvB 4’5’ Tﬁ%&%‘lﬁ'
R T I H 2 R R

1.PBT (Persistent, Bioaccumulative and Toxic » # 4 4 3 E # 4 %)

F

2.vPvB (very Persistent and very Bioaccumulative » 255 #F X 4 = &

i) #f e

P ol B3 L 23 PBTHRE TR R AFAB 2 T Hped
PARFES £ 20 -0 ARG PBT & 75 # fdele it £ 5 58 VPVB R ¥

L35 - 3 ARG VPVB o

PBT &%

vPVB i #&

-T1/, > 60 days in marine water, or

-T12 > 40 days,or in fresh- or estuarine
water, or

-T1, > 180 days in marine sediment, or

-T12 > 120 days in fresh- or estuarine
sediment, or

-T1, > 120 days in soil.

AkY 2 X EHF 60 5 R
GHKR A AT X FH A0 R 5 A
AR AR LR E 180 % 0 &

RS R T RR 2L F B F 2 120
ESEN

-2 2 X RPgar 120 %

-T1, > 60 days in marine, fresh- or estuarine
water, or

-T1/, > 180 days in marine, fresh- or estuarine
sediment, or

-T1/, > 180 days in soil.

Ak KB AT Z X RHF 60 A
B

ok s KRS~ T RGR 2 X R 8 F % 180
X 5 g

-2 X Ry 180 2

BCF > 2000 L/Kg
2 ¥k 4 ¥1+ (BCF) % »* 2000 L/Kg

BCF > 5000 L/Kg
4 ¥ k473 %1+ (BCF) % »+ 5000 L/Kg
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-NOEC < 0.01 mg/L for marine or
freshwater organisms

ok ARk ] 2 ARBTRER
(NOEC) i |- %+ 0.01 mg/L » &

-substance is classified as carcinogenic
(category 1A or 1B) ,germ cell mutagenic
(category 1A or 1B) or toxic for
reproduction (category 1A,1B or 2)

-4 ?ﬁ?ﬁtﬁfgéﬁ; RESFT (% 1A 1B
B) ~ A m"'?iif\éz (% 1A~ 1B &
2% ) » &4 @F (% 1A~ 1B & 2B)

-there is other evidence of chronic
toxicity, as identified by the
classifications : STOT(repeated
exposure),category 1 (oral,dermal,
inhalation of gases/vapours, inhalation of
dust/mist/fume)or category 2 (oral,dermal,
inhalation of gases/vapours,inhalation of
dust/mist/fume)according to the CLP
Regulation.

*n;}%\u—rg 72 M F M ;};% %Q%CLP
/z*ﬁﬁ‘&;%%“Tﬁlﬂ\m$i ‘}fﬂr‘r) E

B L (7R LR
X:f?av;.%%;ﬁ‘»/ Flh) %25 (0
s AR FRIEF R B RPL
) e

y -

(D)4 Favid ke 2 L% % 90 2 ~ 4 4 k457 + (BCF) & 300 L/Kg ~ -k F #4722
LB T »c sk & (NOEC) & 5 0.005 mg/L » 2| %75 PBT 4 i »

Q#F Fad-kA L f4 5 100 = ~ 2 4 k5575 (BCF) & 7000 L/Kg » #] %7 4
VPVB 4~ T -

@F FHA KIS %YL 00 %3 KRBy T Flak e s = PBT RE8(
FEFAMELM) - HE 5 PBT # F 5 FIE & £ VPVB 3% A (4R 5 » 2977
= VPVB # B -
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o e FAILFFREA A (FR) SN2 Z AP
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B> o

1. 223 L2 4
2. 21 (*R)
3. Aar

4. # ikt b

L N2

THEFFARZAZHPER AP NS Lo BRI AEE- A
+<100nm > @ 4 100 nm 2 b e kg 28 AR s R0 E
1 A2 E K R #% B (R R) PF A BT eE o

< (< R)

= #Fﬂ{%ﬁ@’* WA Z A MR E EREL - s T RE ARG
1-100 nm & 100 nm 2 F o
kY3

KW f J%ﬁflf’r?"“*’fé;@; MR RAA LI FEREZRE
1#“ é“*%#?%%4 aamnwﬁﬁ‘&ﬂﬁﬂk%%’i*
FoPMAIMERPELZ AR BEEE- Hos S 2P R
(nano-object) 5 fR- BB M FEREEZ A Rz A2 A BaX
12 % F S (nano-structured material) 3 P3RS £ G B RIS S B A R R
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&ré A 4 & 1 (nanocomposite) ~ & & 3 it #1#*(assembled nanomaterial) -
k78 51 (shell structures) % -

1l B

2 AAR BRSSP T AFWHALY ATk i E pa\ab;i;\{zn*i;%gt
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BPFEE BRI (S 0 W ML B3R F K 50% o
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PR ST FR ORGP T - HAERS T L ¢ A E LR
v F g

(1). % # 5 (fullerenes (C60)) CAS No. 99685-96-8

(2).5 & % A # ¢ (single-walled carbon nanotubes (SWCNTSs)) CAS
N0.99685-96-8

(3). % & z st ¢ (multi-walled carbon nanotubes (MWCNTS))CAS
No0.308068-56-6

(4). 2 ¥ 42(silver nanoparticles) CAS No. 7440-22-4

(5). 2 ;¥ 4 (Iron nanoparticles) CAS No. 7439-89-6

(6). = % i 4x(Titanium dioxide) CAS No. 13463-67-7

(7). 5 i 48 (Aluminum oxide) CAS No. 1344-28-1

(8). % i 4 (Cerium oxide) CAS No. 1306-38-3

(9).3 i 4% (Zinc oxide) CAS No. 1314-13-2

(10).= 3 i # (silicon dioxide)CAS No. 7631-86-9 (15468-32-3)
(11).4H 4% & & 4~ (dendrimers)

(12). 2 ¥ 4k 2 (nanoclays)
(13). % 3t £ #ck-(Gold nanoparticles)(2010 & #7#) CAS No. 7440-57-5

R R B
1 244 %“(Nanomaterlal) pEORE AT P P 2P - AR
L-I-FRAFRF
2. 7 5F = A (Nanoscale) : & > 5 — & <100 nm e e {2 o
3. # i % HE(Nanostructure) : & § = & ¥ & — & <100nm H3gic

4. 7 AR (Nanotube) LA ‘fs’a_}§:<100nm(ﬁ’ﬂfr?‘g )Y - mR A B
TR GE R R(R )T Li
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B %

5. B & (agglomeration) : & & & B AR A x5 0 REIEIN R
PR Ml g SRR R A

6. % § #h(aggregation) * Ffk SPHCRF] S IR G R A TS5 6 G R
% Mg SR § -

T o~ ZOE PR E ST
1LANTR
CAS No. it § < 45 6515

#3% CAS No.chp eng_ 5 it frgenysas iV £ % 17> %34 3 CASNo. >
g%—j”},u T REE B B L ’?’\ CAS No. -

;Lg;ﬁ.?‘?é 2/E2[HEdm2 g,ﬁ;

RFDOEFRF 2w %M&mu b LR L gL
RN RS S S AR S X R FINENE ) SRR R
CE LR RESRE R E8 S ¢ L f(International Union forof
Pure and Applied Chemistry Name(s) > TUPAC Name(s)) » & & * it § < 4§ %
| % #£(Chemical Abstracts (CA)Preferred Index Name(s))#& 3% o H is ¢ & 2
PR RBAY L LR AN L HRE

2FFHF
Particle size .+ *+ -]

*EW%*%?*%?&*@%@%%%ﬁ—ﬁﬁﬁ?ﬁ%¢
(primary particle size) > B 42344 F AT 5 2 A Fendb A Mg iE o — &
T B R R MG YT 0 s G R E G v b = (scale bar) ® e e
T =+ B s (SEM ~ TEM ~ ARM) B e ( %3 gja’m 4o ™ @) o sERPIIE
SEM ~ TEM -~ AFM -~ DLS -
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"‘} ‘_wz Sg‘lm

- "ff.':—'-'.”‘;"“. e . YV

o fw-"i“.,"""-.‘n | A
l “}"_): ,l..: ?:".!.mf < P .;l‘
w T‘ 2 € ..'E'. “‘-S”. Sl ?c __ )
SIS e e e 1 02y | 8
~ ME &“; S{r_ '\‘ e 3 ?
A BT 5 W -
4 &y' "ﬂ’:"; ’ln c",
SOGIE el gl

S ?I‘Jc : Sci. Technol. Adv. Mater. 14 (2013) 023001

Particle size distribution % 4 #
rARR 2 '}“H'gt ?ﬁ’.ﬂ AT g‘r};ﬁ_}ﬂ 2o TR, — AR 425 B

BAMA G AR (R P olheT W) o R ER 2 B o 2 RR
= ;%:DLS ~ gNano ¢ 12 TEM ~ AFM ~ SEM % % picd 45 e & fg\/,,\ }5 st

C) 20
18-

Distribution / %
3

5 10 15 20
Particle diameter /nm

P )]§Je : J. Braz. Chem. Soc., Vol. 17, No. 8, 1679-1682, 2006

Agglomeration B &

R RS LR &)
Mk g R L8R E S L RA
energy)® » RS L e RS- B H
A7 & @ e FRNT S+ HACELR

4w 5] AT /xi’gﬁﬂéz—‘}-"f“ 2L
1‘# o 3 K P Fd 34 @ & (surface
iu%\ﬁﬁaﬁ’——k%“+muz\m7fﬁ7fﬁ
it BRI R 2 TSR

“.l
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N

RRAKREDLS A~ F R - E &
DLS Bl -
Aggregation X & T

L PR P T E AR E Y S S ¢ 1 X
§oo REMNR LG E - e i k] ko e

Af

G A

T AR AT A R RS2 TR AN R 4%+m5¢#@
AHETF 62 1 SEM & TEM % F 96 & 2

230t B < 0 SEM & TEM % o] ¥ &

Shape ¢

’F?E'T‘J"I/;P- -!‘(r'ﬁ‘i"l; N zgi!\"l; N r.“ 233 o %EJJ#UIJ-&PT n ’Eﬁ"“q}s "J 2
§1SEM & TEM i ¢ © 2 3%t 2 1 SEM ~ TEM

Pl

=0 ."'.' \\\ &"
fo“".“ \-'

.3

=TT R T3

%4 <+ jt * http://scimonth.blogspot.tw/2011/01/2011.html

Specific surface area ** % & #

His 8 (R0 R 2820 4 ¥ o2 milg & miym® 4
oo A AR T EHML LRI o 5 g R A A 5 H
@%ﬂﬁ#?ﬁﬁiﬁi%&;—°w%&ﬂ%&WW%’$%§%*ﬂ
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F+ -] (particle size) *
1.1 = nm oSEM oTEM
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oH i
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Bit T 7 o R e AT A 4 s R B kS R B

3 kAL o Fa g = T H(interference) e i 0 B AT ET R R o F)
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