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Abstract : In the paper, mild solvent soluble alkyl group modified epoxy resins were prepared via
a three—step method; (1) the condensation reaction of dodecyl phenol (DP) and formaldehyde, (2) the
crosslinking reaction of dodecyl phnol novolac compound (DPC) and bisphenol A diglycidyl ether, (3)
the dodecyl phenol novolac epoxy resins containing fatty acid (DPFA) was prepared by introducing
fatty acid to DPC. Equivalent ratios of DP and formaldehyde were 1.25~1.333/1.0. Equivalent ratio of
DPC and bisphenol A diglycidyl ether (YD—-128) was 1.0/2.0. Reactivity, viscosity, molecular weight,
solvent solubility, and physical properties of DPFA were investigated. The result show that as the
number of aromatic ring of DPFA increased, viscosity increased and solvent solubility improved. When
we test the properties of coatings by blending the synthesized DPFA with a white pigment, DPFAC-5
using triphenylphosphine (TPP) as a ring—open catalyst showed optical performance for drying time,
adhesion, hardness, impact resistance, acid resistance and storage stability.
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SHARE o ZA]4=%]oll mineral spirits/Solvesso
100 H-&S 3] 1/12 Eg3t 8 345}

atings containing fatty acid

Physical properties Testing method Reference
Hardness ASTM D3363-89 Pencil hardness
60° Specular gloss ASTM D523-90 %
Adhesion ASTM D3359-90 Cross—hatch adhesion
Impact resistance KSMISO 6272-2 1000g/50cm
Acid (alkali) resistance ASTM D1308-87 Immersion (5%HCI/5%NaOH)
Pot-life ASTM D2471 7 days
Drying time ASTM D1640 Dry-hard
Storage stability ASTM D1849 60°C x 7days

- 620



Vol. 33, No. 4 (2016)

of 7H84 Amo] wet theal 2ol 671 B}
sheict.

%“*411 & 100 gofl &3t oF8mf 500 g& &
#oto] E87dol Fadt A4 ofHiet Eol 5= w
@5}9&3}. 5t oFguivt Al §H o SHf o
FolAE &840l Fd Bfele 5t ez yE
Wl
1) =3t ofgr) sufell &84 ¥F= 1 5
2) % oFgrl 4o &84 d= - 4
3) 3t oFgHl 3l E84 d= - 3
4) & oF8m 2vfo] £84 ¥= - 2
5 3t o8l 1Hjel E84 ¥= 0 1
6) =% oFgl 18] 284 =% : 0

OH

4 + 3 HCHO
p-TSA

OH OH OH OH
Hap H, H,
c c c

Dodecyl phenol novolac compound

Dodecyl phenol novolac epoxy resin Fatty acid

3. Zat ¥ nF
3.1, KAt A OlZ ALKl Sastel

Toi HE 252 39HE (DPC), =old
B LB oEALR], Ag4ar 14 =94 HE
e o ZA42] (DPFA)O] it HAduksAle
Scheme 1 YetH ALt

g APt HA o ZA|4=2] DPFA-2,
DPFA-3, DPFA-4-1, DPFA-4-2 U DPFA-5
o thgt 2L FT-IR ¥ 'H-NMR AHEZO
2 3olstelyl, A o2 DPFA-59] that Ha
A= ok Zoh

Fig. 12 DPFA-5¢] FT-IR A®EH[13]eld],
3,452.9 cm oAl -OH, 2,960.5 cm oAl ==
Aol -CH-, 1,737.8 cm 'oflA] AdHito| AH| 2 9]

= GG -

Dodecyl phenol novolac compound

Po

YD-128

OH

RN
S

Dodecyl phenol novolac epoxy resin

A
SR

Dodecyl phenol novolac epoxy resin containing fatty acid

Scheme 1. Synthesis of dodecyl phenol novolac epoxy resin containing fatty acid
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Fig. 1. FT-IR phenol
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acid (DPFA-5).
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Fig. 2. 1H NMR spectrum of dodecyl phenol
novolac epoxy resin containing fatty
acid (DPFA-5).
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Table 4. Storage stability of dodecyl phenol novolac epoxy resin containing fatty acid
Resins DPFA-4-1 DPFA-4-2 DPFA-4-3
o at 60° C 2,849(Z21-22) 81,971(Z10) 3,361(Z21-22)
VIZ;’:)“Y after 7 day at 60° C 43,323(Z8) 210,407(Z101)  3,580(Z1-Z2)
after 30 day at 60° C gel 3,580(Z1-22)
at 60° C 1,350 1,710 1,270
Mn after 7 day at 60° C 1,600 1,810 1,280
after 30 day at 60° C - -
at 60° C 5.7 2.5
PDI after 7 day at 60° C 6.5 2.5
after 30 day at 60° C - -
Table 5. Formulation of modified epoxy resin coatings
Sample DPFAC-2 DPFAC-3 DPFAC-4-1 DPFAC-4-2 DPFAC-4-3 DPFAC-5
A part Epoxy resins 597.25 597.42 597.29 597.29 597.29 597.60
Mineral spirits 232.26 232.32 232.27 232.27 232.27 231.97
B part G-5022x70 117.04 116.87 117.00 117.00 117.00 116.97
Solvesso 100 53.45 53.39 53.44 53.44 53.44 53.46
Total 1,000.00  1,000.00  1,000.00  1,000.00  1,000.00  1,000.00
Storage stability Bad Bad Bad Bad viIs_cI:iJgs}ilty Good
Drying time 3hr 2hr 6hr 4hr30min 6hr Shr
Pot-life lday 1day lday lday 1day lday
Specular gloss (60° ) 129 126 125 125 124 132
Adhesion 5B 5B 4B 4B 4B 5B
Hardness H H F F H- H
Impact resistance Poor Poor Good Excellent Good Excellent
Acid(alkal]) 5% HCI Good Good Good excellent Good Excellent
resistance 5% NaOH Good Good Poor Poor Good Excellent
st = At Aoz e
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