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ABSTRACT

The use of rosin for restoration of wooden objects and building was studied
into two parts. The first part involves the development of rosin by synthesis of copolymer
from the reaction between rosin and maleic anhydride and determination of the suitable.
formular for. restoration of wooden work by variation the proportion of copolymer (rosin-
maleic anhydride), sawdust and thermoplastic resins. Polystyrene (PS) and low density
polyethylene (LDPE) were used as thermoplastic resins. Then the compressive strength and
water absorption content of wooden samples were studied. It was found that the formular
prepared by heating the copolymer with LDPE and sawdust in ratio of 5:2.5:2.5 by weight
gave the highest compressive strength. The studies on water absorption of the copolymer :
LDPE : sawdust formular prepared by heating in ratio of 6:2.5:1.5 by weight gave the lowest
percent weight and volume changes.

The second part of this project involves the use of rosin as a starting material
for preparation of varnish. Rosin was treated with glycerol by esterification reaction to give
the ester gum. The ester Qum was then mixed with drying oil such as tung oil or linseed oil.
At high temperature, varnish was obtained. The properties of varnish were determined.
These included viscosity, density and drying time of varnish; The studies showed that the

varnish having low acid value provided shorter drying time.
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1. msuwAdlauiidiadusiuigas

v v

ANHINIWIBNANTATAIBNIRTgunIn lalsaaeiniile = g4y Tuas

Uuinuasduay

FAT9 2. 1 uﬂﬂdNﬂﬂﬁfh%ﬂ?ﬂﬂqﬁﬂzﬂﬂﬂﬁhﬂﬂq¢ﬁuﬂu®98ﬂq?ﬂ

ARBINLINTY 0.47 Tuans

= 3.000 n$y

LaeunIgIunIalalng

ATIN humnsalalasaaeiniilalunsinmss
(@NUIANLTUALLAT)
A1TRZANLTUAY ANTRZALULAIA
1 18 3.1
2 18 3.1
3 1.8 3.1
s1msadg 1.8 3.1
2. MSWIAULARAIAINLLTIUAS A
Wminaaadusu = 3.9989 nfu

ﬂ?uqﬁ?ﬂ@dﬂﬁ?ﬂzﬂﬁﬂﬁh@ﬂqd

10 QNUAANIUALNAS

A9 9.2 UAAINANIT N MIRANIRTA BB N TUAUAMEAITAT A EA g LT ATy

lansanlan wuaw 0.446 Tuans

13
s

A%ai Fums KOH Alalnings em’)
-1 1.40
2 1.50
3 1.40
s 1.40

a7




3. NMSVARAUAUFUURAMHUIILTIADLTIDA

N gRINsHaN Tusu nu AResdunsaulaaldazilnuitusivinazans wazay

Y

AUNUUIY 21 7Y

pintuaU usaile (Alanu) ﬂ’J’]i‘.JLLﬁx‘iﬁi’ﬂLLi‘\i’E‘)’(ﬂ(ﬁtﬂﬂ‘}.’N/W’]?’]\iLmuaLmﬁlj‘)

TUAUSTTUAN 517.0 2410
5433 216.1

4945 192.6

b 448.4 . 182.6
3 - 208.1
SD 26.1
WeR 8T 406.4 135.1
(slandy 275.1 80.2
Tngauaan) 276.7 ' 87.3
4502 157.9

3411 130.2
X 118.1
SD 33.2

NeALLATI : 1132 ©o2470
(ndutngdu 1397 479.2
aanuaY) 1237 494.6
1123 417.4

X 459.55
SD 344
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U GATNITHANNARINATTINAY

k7

MRay 64

THTRIAL(TY) LL_NVIII% (Alansu) mﬁmv‘ﬁds{aLLidﬁm(ﬁTan?”:J/mmqquuﬁmm)
3 331U 149.8
360.0 147.5
307.0 119.9
X 139.10 .
SD 16.6
7 647.0 262.5
579.0 269.2
654.0 248.5
523.0 221.0
767.7 328.1
xf 266.86
SD 39.4
14 844.6 337.49
621.7 255.80
768.3 297.77
390.3 373.10
855.4 358.87
X 324.61
SD 47.8
21 1132 4470
1397 479.2 ‘
1237 4946
1123 417.4
X 459.55
SD N 34.4
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A. zjmimsuﬂuwaﬁLszass'azJﬁ’u%ﬁaa%aLm‘%‘au‘[ma’lmze‘ﬁmmﬂuﬁ’aﬁ'\azma R

AU 77U
4n9 M ({Alaniu) ﬂfmJLL%‘NE{@LLN'é'm(ﬁTani“u(mwwmuﬁmm)
10:0 19.94 ' 7.06
32.06 11.68
31.67 10.85
31.72 9.90
X 9.9
SD 2.0
91 93.28 ' 64.47
142.3 57.00
115.0 37.52
1447 48.30
X 443
SD 10.3
8:2 1882 | 172.8
583.7 206.3
443.0 141.2
487.3 148.7 -
X | ‘ 167.3
. SD 29.3
7:3 990.0 365.0
365.1 1472
537.6 203.7
X 238.6
SD ' 113.0
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useils (Alaniu)

AN RaLNA(R g NIWPNIUTURLIRS)

4m9
6:4 647.0 262.5
579.0 269.2

654.0 2485

523.0 221.0

‘ 767.7 328.1
X 265.9
SD 39.4
55 393.1 178.2
3235 149.3

408.5 1816

K 169.7
D 17.7
46 153.9 55.79
149.9 58.71

136.5 58.23

159.3 62.99

199.7 68.06

X 60.75
SD 4.84
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L GATMIHANWRAINETIIN PS uariiaay dunduulaelemvinazaraug

LAy
Fuau 7 §u

4A7 usaiily lansa) mwuﬂqr»'immfé'm(ﬁi‘an%’u/mmwnuﬁmm)
5:0.5:4.5 481.4 207.8
706.6 2753
635.1 258.3
453.0 - 1785
457.5 188.1
X 2216
SD 43.0
'5:1.0:4.0 432.4 161.7
380.5 145.3
34105 134.0
399.8 155.3
361.9 1428
| 147.8
SD 10.9
5:1.5:35 1025.0 3453
886.5 289.7
800.5 326.3
914.7 299.2
1178.0 387.2
X 331.5
SD 36.7
5:2.0:3.0 9715 294.7
872.3 268.2
848.9 285.4
X 282.8
sD 13.4

i02




usala (Rlanu)

qns Anudemeussdnila NIY/MVINUTUR LIRS

6:0.5:3.5 772.2 297.8
687.2 274.1
854.0 336.6
535.5 215.9
X 281.1
SD 50.5
6:1.0:3.0 609.9 205.9
596.0 187.9
433.3 132,86
458.9 133.3
X 164.9
SD 37.6

6:1.5:2.6 455.1 1186
664.2 168.2
7416 193.5
501.4 132.1
483.3 116.3
X 145.8
SD 33.8
6:2.0:2.0 1361.0 418.7
888.8 328.3
810.7 294.8
1096.0 324.6
A827.5 254.3
X 324.1
SD 60.5
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o oIk useitly (Alansu) mmuﬁqm'mmé’m(ﬁfani’u/mm\muamm)

7:0.5:2.5 4215 1410
673.1 205.2

509.1 147.8

510.2 185.5

810.8 265.5

X 189.0
D 50.3
7:1.0:2.0 561.1 1189.0
523.2 162.3

550.2 164.7

563.1 170.0

X 171.5
SD 12.1
71515 394.5 113.6
343.3 105.5

4244 158.0

468.1 148.3

290.7 87.34

x 122.5
SD 29.7
7:2.0:1.0 393.0 95.55
| 381.4 100.7

351.0 92.31

488.2 135.0

436.8 115.6

X 107.8
SD 1756




q. AATHANNAALNATTIN NUTLARY Tagldarusaulunisuay

Rlb usaiile (Mlanfw) | ;sm:uu:ﬁqm'mm@”m(ﬁiaﬂi‘u/miwmuﬁmm)
55 1.781 0.88
3.719 | 1.84
_ 1.427 © 066
X 1.12
SD . ‘ 0.6
64 822.4 : 326.7
1089.0. ' 407.2
918.1 366.5
X 366.8
SD 40.3
7:3 693.4 240.6
896.0 344.7
790.3 264.0
1068.0 407.6
764.3 265.1
X 304.4
SO » 69.9
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2. FATNITHANNBALNDSTIN LDPE uazlitdesinsanlnalaaiiusay

Al usaile (Alansu) mmLL%@ﬁaum@"m(ﬁilan%’u/mmqmuamm)
5:4.0:1.0 581.2 233.6
648.9 223.8
646.6 2373
451.4 197.2 .
6259 | 2313
X | 224.7
SD 16.1
5:3.5:1.5 696.5 2415
596.7 220.8
574.1 218.7
551.3 _ 194.0
4 218.8
SD ' 0.3
5:3.0:2.0 908.6 NIy A
930.9 369.2
856.3 337.8
1021.0 410.2
890.8 _ 339.4
X 364.7
SD 29.4
5:2.5:25 718.0 336.9
870.9 | 394.4
724.2 - 357.3
10560 . 421.8
1268.0 462.9
X ' 394.7
o . | 50.3
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weai 1o (ﬁ‘l;ané‘”u)

qns AnuuianauEaila NS/ TR RS)
6:3.0:1.0 412.9 , 176.4
'597.4 206.7
308.0 105.7

X 152.9 .

SD 50.8
6:2.5:1.5 500.1 185.0
416.0 149.8
466.7 161.8
466.6 193.9
X 172.6
SD 20.4
6:2:2 864.7 296.7
765.4 2735
897.2 346.5
1025.0 351.5
852.5 331.3
b\ 319.9
SD 33.6
6:1.5:2.5 906.3 340.7
904.7 354.3
967.2 410.8
830.6 368.2
9413 389.1
X 372.6
SD 279




Lmﬁ‘lﬂq (Alansu)

ANNLINABLE AR TaNTU/EN TNETURNFT)

7:2:1 4710 177.5
514.1 182.9
4805 187.7
462.0 141.0
460.8 176.3
X 173.1
D 18.5
71515 656.4 267.2
905.6 38356
612.2 2478
790.6 305.8
577.0 270.1
1 288.9
) 415
7:1:2 861.5 347.8
670.5 244 4
605.7 - 197.6
X 263.3
) 76.9
7:05:25 - 707.2 305.3
1053.0 391.0
620.8 265.7
1063.0 403.8
834.8 311.8
X 335.5
D 59.4
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4. Usums KOH Alrlunsiviimsnuatuaasaniutiunss

Fa21q
wath | warlunsia U3nas KOHAT lningm wamar
Uiiian ( QUAANLTURLIAT ) ﬁu'ﬁ:a"u
() nf)
. AR 1 R THREEEE \wdn
1 9.0 6.70 6.80 690 6.80 2015
' 17.0 5.30 5.30 530 | 530 2.004
245 4.50 460 450 453 2.001
285 4.40 430 4.30 4: 2.000
B5 410 410 400 406 2013
435 3.90 3.90 3.80 3.86 2.029
49.0 3.70 3.80 3.80 376 2.010
2. 11.0 7.50 7.50 7.50 7.50 2.000
3. 12,0 430 4.40 450 4.40 2.018
15.0 3.30 3.20 3.20 3.23 2.138
20.0 2.30 2.30 2.30 2.30 2138
4, 6.0 1.10 i.10 1.10 110 2.027
10.0 0.46 0.46 0.46 0.46 2.010
5. 30 5.00 5.00 5.00 5.00 2022

BNMsATAITeLaamas fu Alrlnnsaluunaza e 3 ANUNANTURLIAT

- MIRERIWNIATTIU KOH Nladmanuimuaud 0.0987 N

5. MTUAIA NN UUARIUINUT AL

Ly

munAAlutmas = 16.2708 niy

e S

2
a

- dwinfinludines + W = 264224 niy
- i = 10,1516 N3y
- AAINVMULLIR9INT 30 avAaaides = 0.9957 nFgnuAnITuRLAS

- Sunasialufiines = 10.1954 gNUNANTURINAT

169



ATANNNUIUUTNYTUIRU ( nSRNUAAN L TuRLIAS )

WAWTALT

mﬂwm_uﬁu
( nﬁ?u/zgnu{ﬂr{muﬁl,um)

15 0.999127

16 0.998971

17 0.998772

18 0.998623

19 0.998433

20 0.998231

21 0.998020

22 - 0.997798

23 0.997566

24 0.997324

25 0.997072

26 0.996811

27 0.996540

28 0.996260

29 0.995972

30 0.995684

Lumg “-imﬁnﬁﬂ?uﬁwaim: BTN A ATV

7 dnafidnin (NF) (niy) ( NFw/gNUIAITURINAS )
1 26.1399 9.8691 0.9680
2 26.0685 9.7977 0.9610
3 26.0460 9.7752 0.9588
4 26.0602 9.7894 0.9602
5 26.0585 9.7877 0.9600

6. NMFIAATAMNNTAVBIUNT UL

- lawnseaugnilan 3aladimas ( Brookfield Viscometer ) wuiwl RV

- AatuAa Yuiues = 3
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NFATUIUAN 9 TUA1ITNARAY

1. madeudfiaduiuiues (Sponnification Number)

gns madeulifiafuliiues = (B-Al x N x 56.1
C
dl < o Sy all it <
Wa A A NaAansrevansaraannATgIunsan lrlunsininmansacaneuaem
B An iladaam ﬂmmmvmammaﬁummwl‘nlumﬂmmmmm”mamamq
C e uwninderesiesng
N A8 ANNIuIeensa dvwsuiuluais

56.1 An waaluanareshldadenlansanlan

2. FﬁLLﬂmﬂfmmﬂunim (Acid Number)
gns AWAAIANIIUNTA = (AN x 56.1)

8

(l.l

1 A ﬂﬂ Aﬂﬁﬂﬂi“ﬂ@dﬂ’hq mummwuiﬂmmwLam@nhmw‘l‘n’lumi

IMNIRANIAZAEFB N

v v

N Aa mmmmu‘uamwavmﬂmmﬂui‘uwﬂLsnaulam@n‘l‘m

B ﬂ’é] muunmwmm@mq

56.1 An waaluianarelldmualansanlon

3. meagazrashuinuaslRinasiiidaauilsdiliawinmsandaniy
go15

spaazmMalanuwasinuin (W, - W,) x 100 / W,

faERzNWatuLla Bunns

"

(V, - V,) x 100/ V,
da W, fa dwingesiununeunimagay
W, Aa dawingesdunumdenmagan
- iy !
V, At 1Su1Resdiununaunmaaey

V, Ag 1Bunmsresdusundinimagse

it



4. AMAMANUULUUYLDIUN TUT AL

qois V=(N-M)/p
Dm=(W-w)/V

Wa v Ae Buasedialufives
N Aa ﬁﬂuﬁnmmﬁﬂiuﬁmm: uastin
M fAg ﬁmﬁnmmﬁﬂmﬁmmrﬁuﬁd
p An mﬁwumﬁuﬁuyidﬂmﬁﬁ u gouunilla 1
Dm A8 ALV LU AT LTI
W An ﬁwﬂnmmﬁﬂiuﬁm@{ Lmzﬁwﬁuﬁnm

v

w A9 tntneasiaTudinasiig

5. AMAINULAYBIUINUT LT

IntlainFasugnflanialafiinas uut RV (Brookfield viscometer )

§0T  Viscosity = Factor * Reading

o ' - e N 0 do ¥
e Factor A8 AWMIIRAUAINGEIsaUT 1

Reading Aa m1na1uln



LANAITRNNDY

o8 Fauine uaz ysne noyauandiss - nqugzgnm?ﬁ??’uﬂu?unvgayé“mﬁf
lusiudng * Tassufiawidngasimanmanstiodia mesaua AEANENANaRAT
amﬁumﬂiul‘aﬁwsmammgmgqﬂmwmmqmm:ﬂa, 2536.
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