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## 4270668021 : MAJOR CHEMICAL ENGINEERING

KEY WORD: VARNISH POLYURETHNE, PRODUCTION, CNSL
ARAHA SINGPHAIR: PRODUCTION OF VARNISH POLYURETHANE FROM
CASHEW NUT-SHELL LIQUID. . THESIS ADVISOR: ASST. PROF. SASITHORN
BOON-LONG, DR.3° CYCLE, 111 pp. ISBN 974-17-1784-9

Polyurethane varnish was prepared on a laboratory scale from CNSL (cashew nut-shell
liquid) using TDI (toluene diisocyanate) as an isocyanate monomer. The study was divided into
three sections. The first section is the preparation of palyurethane varnish by two different methods.
in the first method, different ratios of CNSL, glycerine and TDI were reacted together at room
temperature without additional heating. Driers consisting of cobalt, manganese and lead were
added to the resulting mixture and the time of drying was determined after the viscosity was
adjusted. In the second method, different ratios of CNSL and glycerine were mixed together and
heated at different teperature, then cooled and TDI was added, and the mixture was heated up
again. Driers were added {o the resulting mixture and the time of drying was determined after the
viscosity was adjusted. The second section of the study was to determine the best mixture ratio of
the driers used. The final section of the study was to prepare polyurethane vamnish from CNSL using

the best condition and mixture ratios.

Experimental results showed that the best method of preparation of polyurethane varnish

is by heating the mixiure of CNSL, glycerine and TDI at a ratio of 100g : 20g : 25¢g for 60 minutes at

9015 °C and re-heating again for 60 minutes at the same temperature. The best drier ratio is
0.050% cobalt : 0.300% manganese : 0.750% lead. The results showed that preparation of

polyurethane varnish from CNSL is possible.

Department...... .CHEMICAL ENGINEERING. ... Student's Signature... . o..ooodeeeor...
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AT 2.1 1IRTFIU8ILNT CNSL (standard of cashew nut-shell liquid )

NNELATIET LNEUsINN TR

Ash Content ( % wt ) <3.0

Gel Time ( second ) <3600
:lod_:ine Value {mg) >200

Loss Weight on heating ( % wt ) <15.0
Ma;tte_'r insoluble in toluene ( % wt ) <3.0
Moisture Content ( % wt ) <3.0
[specific Gravity 0.900-1.300

,‘ Viscosity ( cP ) <550

AN997 2.2 amTRrestilannusiinaiunius ( CNSL)

10

ANUR AN
Refractive index ?i 25° 4. 1.52
Specific gravity, 25°/25° . 0.9496
lodine value . nlalef100 n. Tty 283.73
Acid value , un. KOH /n. SE 105.94
v;scosityﬁ 25° q. \auRneud 551.90
Loss on heating # 205° 4. , 30 U1 Sauavaaninmin 1.23
Non-volatile matter 9 105° 7. $enazaastnyin 90.04

FAnzidnnn 1S 840-1946 tnesietJURANs1AS Az, AuinaaeLLazIIng

NN, M
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15825-31
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cH CH
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15 25 31

/ 1s5fog s

Cardanol (1.6%) 2-Methylcardol (2.6%)
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anacardic acid (R, =CO0OH, R, =R, =H, n=024,6)
. cardol (Ry, =OH ,R, =R, =H, - n=0219)
cardanol (R, =0OH,R, =CH, \R, =H, n=0246)
2-Methyl Cardol (R, EGH, R, = GHLAR 1SR/ | | £0i24 Y
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”
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8(2), 11 (2) n
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SwRdNTo U Aseniudanesed idlaanfununviannFandn gimu(Martens 1968)

i
C, H, NCO+C, H, OH———> C, H, =NH-C-OC, H,

LORAAITLNLNA

1
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gyfeninuasitgefiazansldimunedindwmai-ned lalrloeunmadiuesinguaimu
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. a sl o 2 s < oA i e ' < 2 o
waRwainladsznavsaungugtiny susensefuuuugniduaz@enloeuuudniy
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T lunnsBusmedgivuiy dagiviilddulelelrlosuninluseManldingtu
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CH, Sy
AN OCN =2\ NCO
| ]
X 7
NCO
2,4-Tngdu lalelrloeniun 80 % 2,6-ngdu Inlelelaeum 20%

waElAinsWmuna1sUsenay wea lals lsewunludnuaissiisitenliPamaneanas M4
et G a; «al - - T G o v = 8/ < L d o «
AT 2.3 BusiRganunedass nunisweausnalastanliweatndines warwadownes
ell: : - . ) v 1 - -l [ % dl - :’/ X =
hlaneTuianaiivg-OHeg2 11U TUNeRINILNUY NAAAR AANBINUMIAITINY 2.4 FTTUANE

.‘ a = llv = < o | o= v 1 12 1 %4
MTUAANDRETINU commy«num@zmm?mmqa@mmum'vamm:@uLmn'z?’b’nmumqq 6

AnNnNuAe

= o] "L ; " "
BTN 2.3 LLZ’Q@Q’QQ@.L?:H@U‘H@&‘E}I‘I} TeiUm " Desmodurs

Banad : NAUTZNALNINAL

Désmodur C 1-Chiorophenyl-2,4-diisocyanate
Désmédur H | 1,6-Hexamethylene diisocyanate
De‘sr'nc_)d.ur HH Adduct of 3 moles of Desmodur H

and of hexanetriol

Desmodur T Mixture of 60-70 % 2,4 7Dl and 30-40%
2,6-TDlI
Desmodur TH Reaction product off 5 moles

with 1 mole of trimethylolpropane and
1 mole of butanediol
Desmddur M 4.4" -Diphenylmethane diisocyanate

De,srho_dpr' R 4,4, 4" -Triphenylmethane triisocyanate

N : Saunders and Frisch 1965
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AT 2.4 LAAIBIALTENALTIDINERIB&IRES " Desmophens "

FansAn Dibasic acid Moles Polyol

Desmophen 300 Phthalic anhydride 3 Trimethylolpropane

or glycerine

Desmophen 800 Phthalic anhydride 0.5 Trimethylolpropane
Apidic acid 25 or glycerine
Desmophen 1100 Adipic acid 3 1,4-Butyllene glycol
| Hexanetriol
Desmophen 1200 Adipic acid 3 1,3-Butyllene glycol

Trimethylolpropane

Desmophen 2100 Adipic acid Diol

11 - Saunders and Frisch 1965.
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RPN 2.5 WAARTHAIENYTIMUA I LIARE LR a0

TUR AUNRVDINTTUNS NCOTR?Y | STUslIRIAGNATHUAINEN
Ussinnii 1. One component 38
One-package
1. Oil-modified BINA Taifl T3
: N -1 - v o
2. Moisture cured ANHTU u aglauu
3. Blocked - ANTaL ity Tianin
Ussinndi 2. Two component 138
Two-package
g F: 4 ° , < onca - o ~
4. Prepolymer-catalyst Amine U]N7e Y {1
5. Polyisocyanate-polyol NCO/OH 3 A1)

222 NMITRAEAIAIEANTAULBILTINY
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danegedenrannfand19d 150 -200°0 uanaInduaTiandelty asinUiEen

B UAYNZRA A% HEUADANNIATIESTBNLEUAIY NNSARILARE Y TN LU

- nsgansnidulelnlanunuasaanesag

-f RNHCOOR' — RNCO + R'OH

G Y - e
- 3ﬂqﬁ‘ﬂ?qQIWTNqikﬂﬂqULkﬂziﬂ?wu

'RNHCOOCH, CH,R'" —> RNH, + CO, + R'CH=CH,

v P P
i NITATWNLTADUANTLBNNY

R-NHCOOR'  — RTR' +CO,

H
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duiusBimiieldaniiueanisaanuitaraifaainiignugi 200 Faselut
20074
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