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ABSTRACT

The synthesis of leather like composite from-PVC compeund and leather dust for
increasing the heat transfer propertics in order to-apply in the PVC sheet industries. The experiment
is decided into 2 steps: the size reduction into nearly nane-scale of leather dust and investigated the
optimum amount of used leather dust to increase the physical properties of the product .Two
methods of size reduction of leather dust - were studied. By using blender, The dust getting is about
2-3 pm and the second method is the dissolving in acid and precipitated out by using sodium
hydroxide, the getting result is leather dust in appropriate pH between 6 and 7. The synthesis of
leather-like composites were carried out by mixing and molding leather dust 10-50 phr and PVC
compound using two roll mill at 180 XY, resulting composite sheets of 1 mm thickness. And then
take mechanical properties test and surface analysis. The result-of properties iest, tensile strength
was 9.13 — 4.23 MPa, Elongation was 314.18 = 46.42 %; hardness was 53 — 65 Shore A; water
adsorption was 2.66 —15.65 % and air transfer was 0.247 = 2.716 L/min. Tensile strength and
Elongation were decreasing but hardness, jwater-adsorption and air transfer were increasing. The

result of surface analysis, leather-like composites were open cell structure.
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gﬂ‘ﬁ 2.2 1n509NATADY Tensile Strength Lla¢ Elongation [4]
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2.7.2 MINAABUANMNUY
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= 1 ] = = = o = 3 o @l "
NWaaAnoou 1wu woa leanu goe Isnadmes-waslaila Shore A 1¥dmSuuaou A
J g o a _ald a [ [ = ] Y
1194 Shore A fpfIANUITITUANBYTTIAAIAVGY 15U 013 HTBUMAANBOU AIWITANIZH

1@a0inT03ilaN5onI1.Shefe A Durometer

H J (Y ‘ <]
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Microscope, SEM) [6])
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o "

@ ° ¥ deiq ¥ o
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A a4, oq ¥ ' o e a
wiesdani lddszgndldunivaronill  Waludndnemansmalulad nsunnd

Aaaa 4 - =) = 4
PATIVNTIY URINUITAT Tus @ Lagod 9 anvalga1u
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2.8 miﬂﬂﬂzﬂi’)‘uﬁi!ﬂllﬁimamﬂﬂ%ﬂ (Isoelectric Precipitation) [7]
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a519m 2.2 Tassadrsveansanzil Tu 20 yiladinu TuTdsau [7]

o dnusee | 10 Tas i Isoelectric Pk, Pk,
Tuana Point a—COOH | a—NH;
nsnoszil Tufilunats
Alanine Ala (A) 89 (”) 6.00 2.34 9.69
CH;%"HC()H
NH-
. O 0
Asparagine |2 Asn {N) 132 i i 5.41 2.02 8.80
H:NCCH,4 (I HCOH
NH.
0
Cysteine Cys{C) 121 i 5.07 1.96 10.28
l'iSCI'I:C}'l"iC()H
NIt
. ] §) ,
Glutamine Gin(Q) 146 I-{:NILLCE-i;CI-!:cI‘l-{ é‘(m 5.65 217 9.13
NH;
. Q
Glycine Gly (G) 75 i 5.97 2.34 9.60
C;HEC()H
NH;
Isoleucine | Il (1) 131 e ey 6,02 2.36 9.60
CH_;L‘H:CHLl‘HC()H
NH-
Leucine Leu(L) | 131 G 9 5.98 2.36 9.60
CHECIICI‘{:(I_‘H{_'()H
NHa
0
Methi - Met (M 14
ethiomo et (M) ? n}cscnzcnzcn'ct()n 374 2.28 921
nine )‘iH:
()
Phenylala- Phe (F) 165 QCllzgllgf)ll 5.48 1.83 9.13
ning NH;
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¥ 80wt | UM Tasaadns Isoelectric rK, pK,
Tuana Point a—-COOH | @ —NH;
)
Proline Pro (P) 115 /\}/iﬂ 6.30 1.99 10.60
~OH
NN
"1
. O
Serine Ser (S) 105 i 5.68 2.21 9.15
HOC I'I:fl_'I'JC()H
NH,
Threonine | Thr(T) | 119 ¢, 9 5.60 2.09 9.10
CHyCHCHCOH
NH.
0
Trypophan Try (W) 204 144 o 5.89 2.83 9.39
"
Nl
45 0 5
N
\
1|
0
Tyrosine Tyr(Y) LT\ M @,mhcngm 5.66 2.20 9.11
_\§'n1
. CH, O
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C}'[:,CH%'HC()H
NHz
n3nezil luniunsa
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HOCCHCHCOH
acid _\I;H:
. Q ¢
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HOCC H:LH:(T HCOH
acid NH-
nsmasd lufidluun
N 0
Arginine Arg (R) 174 mcoon Bl OV 10.76 2.17 9.04
NH
0
s . N
Histidine His (H) 155 Q—C”-’f“g““ 7.59 1.82 9.17
B NHs
H
0
Lysine Lys (K) 146 li;NCH;(.‘}l;C[-l:CI-I;LE'I-I([."(}H 9.74 2.18 8.95
Sits
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3.1 NISAAVHIAVBINIYIHA

3.1.1 NISAAUHIAVYDININIIINENANIBI1LY (Blender)
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1. n509unurBlender
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o s~ 9 -
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= AR 4 V o & y =t
7 iAEmIsER NIt a0 RIe 1A 851 (Blender) 111081 5 W

d A N 4
300 ulunsuzdadetesdumsaaniwiu
3.1.2 M1aAYHINYRININITINENIA lalAsAAB 3N (Hydrochioric acid)

gunsaiililunisnaass
1. “IASDIUNET (Centriflige)
2. ﬁE)U {Hot air oven)

3 4nTpIuALLLYDRNAA (Ball Mill)

TI5IRIN M SNaaey
1. nsalalasnagsmyudsM Hydrochloric acid 5 M)

2. misazatwlw@enleasen ladidudy 6 M (Sodium hydroxide 6 M)

IBEMSNAaed
) ot ¥ = . . & o
1. dwamialilazaedensalalasnaoin (Hydrochloric acid) 3UBu#
2. hasazmesamislldSua pH Aremsazaio Txmen leasonlae
(Sodium hydroxide) 3u#1 pH HA152uM 6-7 iz nounamiunaiu

3. Wimsuvavase liluenazneuniniisesnd 1oin5e4 Centrifuge
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o o ¥ ¥ o ¥ .
4. vhezaounminiia lUde udnileuludou (Hot air oven) sunda
o o ¥ A . 4
5. hezaouramislluadisinsesuauuy Ball mill dunat 1o uii

< ) o Af
6. dulumwuzilaiedlesdumsgannudu

3.2 myinnzvmlaniuvesmanila
WunsldmaiadnsieduvuyiSensiudlesududusamilnInsa 13 (Fourier
Transform Infrared Spectroscopy, FT-IR) [8] th3uua 158108198 38umatin KBr - pellet Taoriina
wilelszunm 2 Hadnsy waudu InunmdouTus Tud 100200 Gadnsu Widiud vasu
avdoadhuiiedenty sx 1ddmmatiias i udalszuta 12 % ddunauildle (die)
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=y = as o 3 o 1 ' o - o' A A =
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¥ b
1. Lﬂ?ﬂ@ﬂﬁﬂllﬂﬂﬁﬂi@'ﬂﬂﬂﬁ (Two rolls mixing miil)
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1. - WIHTYU (PVC Resin)

2. ASIENANTNATAAN (Plasticizer) ¥ia A Te 19 Tisia wnuan
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4. msdfulzenunin (Modifier)

IEMsnaaed
9 u’: w A = ey 4 3
szneuain 3 duroundn Ao Mmawsouiidneumiaud msdugyd uay
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4.3.3.3 HANINATBUANIULUY (Hardness)
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HANTINATDLLTINUADNITER Yo NamTan 1dnnsilu

dnTIAINYBY | NANY ﬂ‘g”:lﬁ Tensile Strength | 20 % Tensile 50 % Tensile
NN 9 {phr) (MPa) Strength (MPa) | Strength (MPa)
0 1 10.10 0.538 1.168
MD 2 9.48 0.639 1.210
3 9.6l 0.545 1.129
i 9.73 0.574 1.169
1 8.32 0:327 1.099
TD 2 7.68 0.366 i.069
3 9.30 0.376 1.081
Lﬂ‘fd;ﬂ 8.43 0.357 1.083
10 1 9.32 1.623 3.752
MD 2 9.16 1.684 3.838
3 8.91 1.723 3.841
m?;ﬂ 913 1.677 3.810
1 5.47 0.705 1.372
D 2 5.20 0.624 1.302
3 5.53 0.653 1.309
m?;ﬂ 5.40 0.661 1.328
20 1 8.74 2:105 5.043
MD 2 8.63 2014 4.895
3 B.65 2.084 5.017
lﬂéﬂ 8.673 2.068 4985
1 4.59 1.024 2.143
TD 2 5.05 1.047 2.180
3 5.59 0.938 2.077
iy 5.077 1.003 2133




ORIIAIUYDL | NPMIS | ATIN | Tensile Strength | 20 % Tensile 50 % Tensile
WIHU3 (phr) (MPa) Strength (MPa) | Strength (MPa)
30 1 7.40 2.929 6.359
MD 2 7.57 2.634 5.943

3 7.27 2.742 5.834

Ay 7.41 2.768 6.045

1 4.87 1.164 2.409

TD 2 4.61 1.155 2.366
3 485 1.125 2.391

may 4.777 1.148 2.388

40 1 6.79 3.033 6.550
MD 2 8.19 3221 7.051
3 7,65 3.213 6.699

mdn 7.543 3.156 6.767

1 4.64 1.147 2.289

TD 2 4.5 1:177 2.330
3 4,38 1.103 2.252

nad 4.423 1.142 2.290

50 1 7.53 5.651 6.975
MD y) 7.22 5.909 6.863
3 7.21 5774 6.580

it 732 5.778 6.806

1 4.76 1.785 3.262

TD 2 5.07 1.603 3.144
3 4.72 1.459 2.976

mio 4.85 1.616 3.127

42



vogf - w A ¥ y
HANINATODAI DOASNITEA & JYIAvDINIMITIR Tdninasiu

Sunsidvos | fema | afait 1 | efefi2 | asens 1naY
HIN 14 (phr)
0 MD | 713.291 | 663281 | 716.820 | 697.797
D 643.114 568.768 718.639 643.507
10 MD 160.956 200.170 219.896 193.674
TD 387.516 | 275.180 | 279.831 | 314.176
20 MD 92.953 89.236 | 81373 | 87.854
D 157,710, | 191.047%{ 227291 | 192.016
30 MD 68.890 78.045 78.102 75.012
TD 158.063 139,987 146.455 148.168
40 MD 54.972 66.332 66.102 | 162.468
TD 154,048 | 133.849/ | 141,643 1~143.180
50 MD 53.200 38.508 | 47546 .| 46418
TD 101,199 |\ 115.947 | 107.095 |°108.08
HANINATBUAIN ISR IHANITT TR anmsiln
sasdamnd . pRRl | asaR2 1 aseis ndy
W3H19 (phr)
0 44 42 46 44
10 52 51 55 53
20 55 56 59 57
30 62 59 56 59
40 63 64 62 63
50 63 67 65 65

43



14
HaN1SNATBUAS BUATMIRATUIN

gamddan | dmin | e | Yosas
VYOIHINUUT (phr) | ABUMS | WAINS ms
NATOY | MATOU | QAT
0 2.9457 2.9500 | 0.1459
10 2.7887 2.8629 2.6607
20 2.9789 3.1310 5.1059
30 2,7937 3.0225 8.1898
40 2.8294 3,189 [12.7129
50 2.9247 3.3939 15.6473
HAMINAGOUATNTTIZUIVOIMA
aasNaINAIU 1301 Flow Rate Y94
UDIHIN I (phr) | (min) 2107 (I/min)
0 2 Y
10 33 0.247
20 11 0.741
30 8 1:019
40 5 1.630
50 3 2.716
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Material Safety Data Sheet ¥84 Taifionlaasenlad [10]
1. M3VAATiFem (Chemical Identification)
Honil TUPAC  : Sodium hydroxide
Fowniiald -
‘#ﬂﬁ’ﬂdﬁiu“} ¢ Caustic soda ; Lye; Sodium hydrate; Soda lye; White Caustic; Lye,
caustic; Augus Hot Rod;

gasluana  :NaOH

SHH IMO

SHE UNADNO. : 1823 A EC NOX, . 011-002-00-6
YA CAS NO. : 1310-73-2 SHARTECS  »WB 4900000
18 EUEINECS/ELINGS J215-1855. 1 Foaf : -

4 )
2. ¥oRubA/§ 1110 (Manufactarer and Distributor)
Fodnaal w7 IT Baker Inc.

1 g & |
meﬂuayaﬂuq =

3, mat¥alazTawal (Uses)

- Wuedind ludoalfjians

4. AnRIg AN (Standard and Toxicity)

LD50 (Mn/NN.)+40' (M) LES0 @na3) -+ FaTue (O

IDLH (ppm)}  :6.11 ADI (ppm) - MAC (ppm}  :-
PEL-TWA (ppm) : - PEL-STEL(ppm) ‘- PEL-C {ppm) :1.22
TLV-TWA (ppm) : - TLV-STEL (ppm):-  TLV-C (ppm) :1.22

WILL ﬁ'am‘%’mmz%’ﬂymmmwémmﬁ’au N.7. 2535 (ppm) :-

WY, 159994 WA, 2535 (ppm)  : - '

Wi AIUAUYN B WA, 2530 - iiaf 1 ¥ilofi 2 wiiafi 3

w31, JUATBINT I WA, 2541 (ppm) nde 8 T : 1,22 520U - Argage -

WL, SOUAsIO WA 2535 aiian 1 ¥ilad 2 ¥iiad 3 il 4
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5. QMENUANIIMaAINIAZIAK (Physical and Chemical Properties)
a0z vowda F nau: lufinduuy.  Tuana : 40.00
JPIADA : 1390 ssmwaifon  gauasumayyRitenuds : 318 esriraiFu
¥
ATWOMIUNIZ 31 = 1) : 2,13 AWHILA (mPa . sec) : -
a P 4 9 P o
anuaule Wadwaslsen) : wntios 9 - arivadion
anunudule (8101f=1): >1.4
ANEINIT0 IATaZA10Y W (PF/100 W) : 111 9 20 ey LB

audunsn-a13 (pH) : 13 - 14 91 20 BIF AT

6. SunsaAevMNeNTNY (Health Effect)
o ar 3 ] ¥ o -y o ¥ oo 3
Fuianiewinls . osmsladihagAs lmRamsseae@asuazi Iinansviiae
aamauauieleawun Kildinas s daane nse
Fa .
wiyn lva dsadnaustisguus: nislwdada ninleds
@ o oy e o as =, ar L 3 o
Fudamgivile MsdudagnA iy agaellifansseAifaaguuss duung
= »
il nnzmeluimannea’ls
~ o o - =
AuvSanawmer il msaauvisamih il Mldueulwdvsnathn ae
- Y =
Asziwie o mibhluunadlindensonlunssimnze g
= ¥ o o o q % ma
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7. ANAAIAIMAZ N3N 387 (Stability and Reaction)
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8. MIINAdANNNAZNIF5Z11A (Fire and Explosion)
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9. MU VaMMNIN VAN DO HENL/YMA (Storage and-Handling)
=4 = a a o =
Sfulumyuzussyniladesa destumadenioniamonn
< a a4 ¥
- inulunsnaunousazuma
= = e =
B TN VP LR T R PR A TR G R R L STURT
g I 2 A Y o " Y
Ruvananudeu anudu asidnnubila
d ] - =)
- InVYINBztion uuntido
o ﬂ ar ' =) =1 [ [] ' ' [~
- MruzUsTYvesmsiudula ualinnesATANA1NDY 13U HU YDA oy
s ¥
dunswla

=

v
- RN ANATHAUNTANS DANTOUNTO

3/ v
g =

Y o o A 9 a YN Y o s dy
S dunafnieunazdonlsseiaanuan v Bdwmsuansil



48

- %'ﬂ“lumwuf'ia : Sodium Hydroxide
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10. M35MIANIATI1Ma (Leak and Spill)
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11. ginsaiifasiudunsiadaviiana (PED/PPE)
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12. msgunemna (First Aid)
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13. NAnSENUABdIINARY {Environmental Impacts)
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14. Mufudet Rz InT1H {Sampling and Analytical)
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Material Safety Data Sheet Y9903 181asAaa3n

1. MITVVANAUN (Chemical Identification)

F¥ounll IUPAC
Fornana 1

A w A
HFAWDITUS

: Propanoic Acid
: Propionic Acid
: Carboxyethane; Tenox P Grain Preservative; Sentry Grain

Preservative; Hydroacrylic acid; Methylacetic acid; Ethylformic acid,;

Luprosil; Ethanecarboxylic acid; Metacetonic acid; Prozoin

Pseudoacetic acid; Sentry grain preserver; Bugle; Propcomn

gos luana : gay Insgade;

sHe IMO -

sHA UN/ID'NO.

: 1848 M EC NO, -/ 607-089-00-0

THd CAS NO-+79-09-4 W RTECS : UE 5950000

5% # EUEINECS/ELINGS : 201-176-3 50298+ -

v

2. ¥olWaA/S MU (Manufacturer and Distributor)

= ]

FoRWA/MUN : IT Baker inc.

3. m3lsUszluyai (Uses)

Wiuas@muadens unzlfduaseidluianlfiGons

4. ANAIFIVNEZATUNY (Standard and Toxicity)

LD50 (040N.) 22600 11y LC50 (Un3)° -4~ F1lua (9

IDLH (ppm) =

ADI (ppm) -~ MAC {ppm):-

PEL-TWA (ppm) : 10™~PEL-STEL«ppm)~ -..~PEL-C (ppm) : -

TLV-TWA (ppm): 10 TLV-STEL (ppm): 15 TLV-C (ppm): -

WL, AUASULAY TNHINUNTNAIWIAADN WA, 2535(ppm) : -

Wiy, 159971 W.A. 2535 (ppm) : -

ar o =, 1 o o a 4
WIL. ATUAUENTAUST WAL 2530 : wilafl | wiindi 2 yiiah 3

NI, TAQSUATI W.A. 2535 : wiaN 1 ¥ilaf 2 ¥iiad 3 yilad 4

HUILNUNSUAAYDY -
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5. QUENUANIINYNINUDZIAN (Physical and Chemical Properties)
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7. ANARIMAsM3INA1 P56 (Stability and Reaction)
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8. P13NAOAANBUAZNI524DA (Fire and Explosion)
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9. MFNUSHYVaa 1HMNVANGONE N/ YMAI (Storage and Handling)
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11. gunsalilesiudunsisauynna (PPD/PPE)
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12. msdlgumenina (First Aid)
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13. MSNUAIBENKBS HAINTH (Sampling and Analytical)
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