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ABSTRACT

The influence of chemical addition in both latex obtained from the gardener and
the latex conceptrate production derived from the rubber garden owners’s behavior about
a store of the f'i'e[d fatex for long period before sending them to the concentrated natural
rubber (NR) latex factory due to the variation of latex price, leads to the different
properties of concentrated NR latex as a raw material for dipped latex film product. The
aim is to study the influence of chemical treatment including ammonia and TMTD/ZnO
(TZ) as preservativés, diammonium phosphate (DAP) as magnesium ion sedimentation
and ammonium laurate as stabilizer for the production of the commercial concentrate
latex by centrifugation process as well as the storage times of field fatex from 0-45 days
on the properties of concentrated NR latex, the coagulation of theirs skim latex and
dipped film both un-aged and aged. The field latex was preserved with ammonia
concentrations at 0.35-0.80%w/w with the mixture of 1:1 TMTD: ZnO. These results
showed that the increasing ammonia content in NR latex with long storage period time
provided the high value in gel content and tensile strength of the dipped latex film, while
the mechanical stability time of the resulting NR latex decreased after field latex stored
for a long period due to the increasing in hydrogen bonding of ammonia and rubber
molecules chains observing from gel content. The field NR latex were treated with
different levels of DAP from >200 to roughly zero ppm of magnesium in field NR latex. it
was found that VFA No. of concentrated NR were independent with DAP content in field
latex. The addition of over 400 ppm phosphate content in latex concentrate, the gel
content and viscosity of high ammonia latex concenirate grade (HA latex) increased with
increasing storage times because of the crosslinking between phosphate groups in NR
latex. Then, the increasing in ammonium laurate in field latex and latex concentrale

addition showed the good properties of aqueous extractable protein, tensile of latex film

)




at both aged and un-aged because theirs swelling index increased with increasing
ammonium laurate content in latex. The viscosity of HA latex for 15 days field latex
storage could be increased with high TZ amount addition. Considering the influence of
the increasing in field latex storage time on properties of latex, it is a main factor in
viscosity, gel content, MST and VFA no. of HA latex as well as the skim latex un-
coagulation problem. The optimum condition of skim rubber coagulation was the blends
among chemical reagents including polyacrylamide polymer, calcium carbonate and

concentrated sulfuric acid.
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2.1 W18195558%1@ (Natural rubber latex)

i =3

(Lﬁ'l')ﬁff ﬂa’gﬂlqa%ﬁ, 2541 and http:!ith.wikipedia.orgfwikifﬂ'mﬁ‘iium?l, 2552)
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. 4 ¥ v a
(Fresh latex / Field latex; FL) 31.1‘(1 2.1 I NRANNTINI AGUHIBTTUE

Tapping lines

- Hevea Brasiliensis tréa

Latex drop

fatex cup

5171 2.1 Y ERNNNITNSAAREIIDIINTNG

(http://www.latexglove.info/manufacturing.php, 2009)
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(Training group of Rubber research Institute of Malaysia, 1882)
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CH, H
CH,=CH-C(CH3)=CH, —{CH,-CH=C{CHg3)-CHz],~ N C= C/
7 N
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n
Isoprene Polyisoprene cis-1,4-polyisoprene
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FERIIMT NG (Training group of Rubber Research Institute of Malaysia, 1982)

‘%-G‘fl'%'u (C-serum) (Training group of Rubber research Institute of Malaysia,
1982) Jssnavdrggnsasasiniivefinridleaenay fe ensuandinlesan emwe
Toaau ua: loaanuan uaniidoy uaawdon Tnunados nesuas lodoy unziidoy
laoon yrunswnmitalasen mgngwmnmﬁaan‘lmw‘lﬂaannwma

f) aummﬂwmm (Frey Wyssling particle)
aummwsmam sﬂﬂuﬁunawnaumanau findasdon Wlosenlas
ualsfinend asildmngs mm@]aumﬂuaumﬁwmtmumnﬂaumﬂmmanuau wiag
saunuungy aumﬂM‘smaaqﬁﬂmnﬂmiaﬂmumnluamnﬁ‘luaumama Tuns
Wanmsldfige 11 e mmﬂumsmﬁmmuamaao‘luaummﬂsmaaa
AaUNI591A2 (Training group of Rubber research Institute of Malaysia, 1982) AIURAY
gﬂﬁ 2.3




Rubber Fraction

Frey Wyssling particles

C-serum fraction

Bottom fraction

a e ' by v : & 2 =
Eﬂ'ﬂ 2.3 E]G?Tﬂ‘i:ﬂﬂﬂ'ﬁﬁﬂ 4 ﬁ’]%rl.%u‘lﬂ']\?ﬂ'@ ‘I’iﬂﬁ%’lﬂﬁuuﬂﬂ%’]ﬂ’h‘i?’lﬂ')’)ﬁlﬁ’lgﬁ
(Tangpakdee, 1998)

2.1.2 dwwilsznaunioiail

1 [ cl ;J =l £ = =

dlsnavassdgnibilsoslmbinnsaa 8a Wsdu lalla edusdnes waz
A P - ¢ ¥ ' a - = o o

nde afinrds wdmernlitlslaswansinuesinige Jashug Bnnsodssanin

YSuria (Blackley, 1997)

n) Tilséin (Rubber Research institute of Malaysia, 1979 and Blackley, 1997}

Wnoddsanlwhosaiilszano 1-1.5% Iﬂsﬁuﬁﬂnﬂgnagmﬂ 819 20%
wadnilszanas 20% agluuaﬂﬂamwﬁn%’u Iﬂiﬁudmﬁmﬁaa:muag;'lmsn%"w 1alauss
Iﬂsﬁuﬁagnuagmﬂmorj'aﬂoL%aﬂmagﬁagmﬂmmﬂ'ﬁﬂmagnﬁ’né’aﬁ’mnm

Tsfu Lﬂuuﬁmﬁmﬁmnﬂf}ﬁ%mwa'ﬁmaﬂswfutmnmuuﬁu 18IN3A
pziiln Tandnsmdaiean lasiusantIng lawenalilsiu finguoziiluuaznya’
vendadenumsla denlddsuifilnuasIwineda @mphoteric) Lf’saamnﬁﬁgoﬂszqmn
Lmzﬂ'::qau%uagﬁuﬁn?jwamaaamwwmé’aumm’lugﬂﬁ 2.4




cOO’

NH,

NH; NH,
:COOH COO
53 1UR

cl s L= =3
UN 2.4 sutauanIinaSavelysanluenesssum@

(Training group of Rubber research Institute of Malaysia, 1982)

2) laila

Vaslaldazansin woludumaimateonirluennosundndunazin
mgmmﬂiﬁ%ﬁa’a TaTnowgnudiadusiiaiiunas (neutral lipid) wa=daa (polar lipid) 1n
i atlafiian da WealWlada ladlafiunasscansldluesdlon udweslwlaile
alalnzane ﬂ%mm‘la?}@ﬁg\mmvuaqmﬂmaaglﬂwﬁw 1.4-3.2% UBIL1IUAY W3 0.62-
1 7% paasiang adholsfany Bunmaasinlalaezasfitszann 1.0% vessnawia
(Tangpakdee, 1998) msulsdsanedlsla mmﬂm’muﬂﬂ@mmmﬂ%mm‘laﬂ@ﬁu"]u
NaN 1a?jﬂLﬁﬂmnﬁﬁﬁ%mmﬁmﬁﬂmfu yganFirasaauaznia ladu dalfisen

ol (wardrs Wiy, 2547)

CI)HZOH HO,CR | ?HQOCR'
CHOH + HO,CR" \osinaifasu CHOCR + 3H,0
éHQOH HO,CR" "~ CH,OCR"
naraTas n3e FuaH unladlatla (Fatty lipid) + W

T Hevea latatwarlénvlossu iou uasidoy wunilidsy nasuas ua
& =Y A 3 = ‘d - e
wasvlefaduiumniiga (Sonin waalWlalla daduweslnifaaasSunia woan

ta%Bu (a-Lecithin) \nasdissnauman (Baimark, 1998)
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a) ervilulawmsa (Blackiey, 1997)
= Qe {ou 8 3 c! = a e =y =
SauTaazaninld fussanm 1% sufinoean fda wea-wiaduludneanse
aduITanes ehwgiﬂm nglass nmuanlng N%:niﬂa uazinwInanuiFunoundntay
l:: s ;’ [l &/ = [ 1
Avsfinsinmanin dhmelifinane ansloloesa sneiu Suludnes gndeslas
wuafidy wasddomilunsalidusmeld (nsanaiin nsaazddin ursnianefladin

=y ~ &
9) a@rvenunsd
£ 2 &-" ~ o & :-’ =
arndutunmuevadlaaanasafiiunisluihenge Juszanm 0.5% lay
Undmsetuniddmlngdsznadslnunsifouloasy (0.12-0.25%) uazHamna
lason (0.25%) laeanvssuanfii@ioy naduas 1nén lridsy uezuaa@nylud3unm
& w e a4, ¢ o 2 v & - ¢ 4 A
Entey dadansadlesawmnariinanidiamoius msnlsdyiunaiisuianan Hal
anEwadaiginsmnasassuduraniions lanawizainebs wndagiuradnunilidou
loaausdevlasiva loaaug wudh g iadosninen

2.4.3 Anwrwssizzesanniannd

2.1.3.1 anwrdivilszneunioiail

avgmﬂmaQnﬂnﬂqﬂﬂﬂ‘ﬁiﬁ?uﬁﬁﬂ'nusﬁ’usﬁaumaﬂﬂiﬁmm:‘laﬂﬂ
(Blackey, 1997 and Bateman, 1963) lisGmiuruiidpeusaufunauanyesanma
' o ] . A
muﬂs:naumnwaﬂﬂiﬁuﬂﬂnﬂqu #5 o-Globulin (Blackey, 1997) SInemauilszgun
agmﬂsmmné’nwm:n'xaﬁtﬁnimw‘%an waslWlalasfiandnyatayning fin
ot-Lecithin ﬂnﬂqmmuuuﬁwaaaﬁmﬂ g R Lm:Lﬂnﬁanawszmiwﬁ'ﬂﬂiﬁuuuagmﬂ
79 usaalug)) 2.5 (Blackley, 1997)

gj =y Qi 4 3 ;:: ) 3

s latlangassnifiindszauniEmion Ts@udoufitiludranaailszn
= (¥ qg Pz 3 =y J £ o vl [3 t:i ] [
Fuay mummmg}m:mnﬂszqmmu‘l@ ki nadanislaouiilassasdinanuiia
nse-61 (pH) lugulfi 2.6 udludnanfiiiune nalusiuuas a-Lecithin szauan is
' o X & o o o o . '
1 pH (AR ﬂs:qmummmaﬂmaqamaa Tmﬂmszqmaaiﬂwuaﬂaasaﬂmmnm’l
isz9ue9 -Lecithin msleasludandlusanua: o-Lecithin lummiznsauazdiouaaiin

gﬂﬁ 2.7 UR 311'?'1 2.8 g1adINy




Rubber

Protein

Phospholipid

+10

3 protein
| =y
0o
8 ost
©=
2 -
S decithin
o
¢
N
ot Yol
B
Q
>
(3
[0]
& -os
g
< pH range for fresh
natural rubber latex
1ot -

31}?1 2.6 HaNIEUBBY pH dailizgiy ap9lis@uuay O-Lecithin (Blackley, 1997)




i alkaline medium (proteinate anion)

oL

isoelectric point (protein zwitterion)

|
Ly Lo

l acid medium (protein cation)

L)zu LOzﬂ

3‘11*?3 27  m3lessludvasldsdulunizniauszey (Blackley, 1997)

0 0
CH—0—C—R CHZ——O—{II‘——R
O M OH" O
CH-—O—(}—-R’ CH—0Q--C—R’
5
0 H X 0 |
CH:-O—&-OCH;-CH;-W(CH;); CngO-!l-OCHz-CHg-N'(CH;};
OH X o-M" 10)5¢
acid medium alkaliné medium

gﬂﬁ 28 WHAnTINUEY O-Lecithin nandlinIEnIANAZA (Blackley, 1997)

12
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2.4.3.2 nsdnuvaslassadenaslutanasvsssuzié

Tanaka usz Tangpakdee fnwnlasesinapailaanasIrysuaa (Tanaka
et al., 1995) Iﬂu‘lﬁ’agamnmﬂﬁﬂﬁ'smﬁU?LLuﬂLuﬁnLiTsnLLisuft?azﬂnTmaTﬂ'fJﬂ (NMR
spectroscopic) Tasp1alsiudn uazsnansmamine3ind (transesterified NR) Tasaaine
Imanamaamoﬁﬁmm ﬂiynaumﬂnauﬂmnmﬂ‘[ﬂi‘[maﬂﬂmoﬂ?naumﬂ‘[ﬂsmuwaa}
‘ml loiuntadada (dimethylally) 19U NIIU NIU B (trans, trans, cis) ﬂmnaﬂﬁnmm
Sl s snsaneanasaliuanlsznaviBsdaurasiaslWlale Usznaudinas
Tamwasnsaladu doiauslasesirivse luanannssssumnd envebunomaiaieg (gel)

swamstiiusin eI @ madaeslwihasswmadesssznamaifiuum ihe
nwuseathetas 2 wun ldun wanusen (Softgel) ianniuselalanaudhululsdin
nazwes-Ilatlanudassslslnanaos Gensosmoiunslddinieriner waziiia
nakuuwds (Hard-gel) f‘fﬁLﬁﬂﬁuﬁ:mamﬁﬁﬂmUaﬂnisﬂmaqmaam@ (Tarachiwin,
2004) é’uﬁwgmmnﬁmam'szwmmsgﬁmf’a moﬁﬁuw?m,amlugﬂﬁ 2.9

Phospholipid complexes

.

Proteins

SN
~./

e f T €
e é\w//‘“ﬁ

7 2.9 dufsyuvaslnmaiuealmhinesssum@ (Tangpakdee, 1998)
- ¥ -
22 AnwaeitpessINgId
by o A 9 Y o as " Y a A o
mmaaﬂmm‘lmmnﬂumowwwanmuxLﬂuamwmm:nmammmﬂs:mm

30% Tagimin mnuaaﬂaﬂlum ﬂimmjmmamaLmamuanﬂnmwmwuﬁma agh
AUB UazngMA 11'1mammw‘lﬂmn@umwﬂ?mmmmﬂmu‘lﬂ Lz el
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naadundadawinaz derinlisuiddssdn lgiolumsands asunisduiuassniniions
garhunszuawmsiAvanuayiunliilusihoety (Latex concentrate) S gad
] n‘ e/ L4 @, A’ ‘31. tj’ L2 a L
dhunssuunniisasedusuldiunaiiasafutwiwlszanmiassy 55-65 Ml
r [ 23] 4:3) r oy & £ o 3’ o o9 e

RNITOVUES Ledpdnann ‘luﬂa’guumimummmﬂun‘s:mumwa@mnmwuﬂlﬂjmn
o - : A " o 6 ¥ = = 34 ] a =
figa uaziilasninlushoneliansdunsddig nrueginlanouindas Geasaunsd
mmummmannammmfsmfﬁaaaumnmammwﬂnLm‘lmﬂumwuﬂmaG} L9 T
ensuawlasanlod athing viemsdsznauidlulasoumiiuasflsenoy & i 19
Fesunsnyaiin uazgandmndnld 3edasfinnfuasuanlanioasliniaorsld

e ] & il - [ as ¥ L = 23 & &
wonlaitshutusaeiiaug Wetoinmnanmwhedulitavtildunu madss udge,
2547) ﬂ'«aﬁmuﬂ'mﬂwmmmmu 3 oiia fAa muﬂttaquLuﬂaa (High Ammonia latex; HA)
LﬂummwmnmamwmuumﬂuLuuLwmamammﬂmaﬂmauimunmsmwmuw
9018 0.7% m@maﬂmuﬂﬂmnme (Medium Ammonia; MA) uaz sianonlndedi
(Low Ammonia; LA) #othtndusiia MA uaz LA Wansauinmammihonsiauiu
wonlufia 1ou wassabalogusyladalud (Tetramethyl Thiuram Disulfide; TMTD) uaz
Gasaanlad (zine oxide; znO) 1lwasiduTiunuuanluily 0.02% wiensauaia 0.2%
lneu lnﬁﬁﬁ'u’luﬂszmﬂ*lﬂsJﬁnul"ﬁ'ms%’nmamwﬁ'm’mm'lummﬁﬂmmﬁu fio

T3 TMTD/ZnO Indadin 1:1 inasdinsunvuanlutile
H o . = 3’ | LY & 3’ &

Weneshy (Skim  latex)  wiawwhies Wunansesldanuiaiiede

a & : \ @y v . oA A A & .2
wasemuandtamsganlngesnlihfwinedu sHuiitniefiSunouiiapnatisnss 3-6

A’ = L2 s e 3‘ = k' = -

Hlugsmeswmaiiing mynunuessaiudesduanhowsfivdsnsarafliia
Wdn B annwipedelt dos auuis uazdaifluiau Sundd sfuvden (Skim

a P = & e & - o 9
block) uifgiin sfinudaniuiidasmsvesamaumiu Wasanaananliaadununs

HAA LS
2.3 @sinmanwiigs annsol 29vloge, 2549)

srRausninuisaninwlamssnmammiionald fe wenluds 448
fufinnsesadnsiiasiay Johnson uazlay Norris tuil 2396 svunmﬁ’nwmmwﬁ’]ma
srannaulaniiy m'l:'mmmﬂmuu wenwnuenlndiasifmsang Alddnmamn o
1eur Woswadlad Lm~Iwuﬂaqulamaﬂ ol Usinnmanluiio 0.2% lwinslay
shmnin warfinsdniumtnmammiiensthanmdng dasmsinmammiinsdy
FraampmuaisiEusunm 0.7% Tasdmin Taslddaefiensdudan uazszund
svsosnBmmsuenlnfisasmasldasdwhmh sy szinsmwmaias
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{inieis (secondary preservative) 11w iwnazaaslsiiun Sudladafalalslanivue
‘lﬁgmaj‘lwﬁ“a‘lﬂﬁ a=iluilnes uaznsauste losn2lufsuldiuaruiulunisivinm
AW EaInEIBenetandslTsnunda o tiunenlnisBnandnieyszann
v as o A = H o & P N v )
0.01% Tandamin vufiindaons iedlestwingaGuiuds athlsfiona S5aindnens
Tauaasaindny wnzanatiln musimssendaniguaniunsusiiannninly
smaduuenlmfimasfld winlildiduanssnmamminems vawdsfianag l anfiy
Suaaarinlanole 20 min dndauenlmdislugFine 0.1-0.2% lambhmdnluiionesee
fnwamwle 12-24 h ‘luﬂ‘%mmuaﬂmuﬁmqﬂﬂﬂaaﬂumm‘%amaﬂﬁs:aﬂﬁmw 8
duluusanm 0.35% hwienalanbmin uaadlugd 2.10 athalsfiaunaniimasadte
2 F?l _ =3 el v J 1 e d’ I3 ~ 4
uoeﬁ’nﬂs:smﬁmw'lumssnmamwﬁﬂmwuaQnuwmmmmauiwLusaaluﬁﬁmo
_s ar CI 3’ Ll =y
'm@u%"amnua;zmmmﬂﬂmmegﬂn‘%mmﬂﬁamm‘fuma naznuUSunweyluis
(=4 T N 2 o ar = d 1 Af
dinves Uszana 0.05% nszdunIBnaaIwedinie? femahiaraiiieantamn pH o9
v P o X A w a
hgnaiaen 6.5 awfiagludusnigetuiudszann 8.0 Taofi pH szdviwanzauny
mafindsmtniedsiianag

16°
10°
107
10°

10%

Nusmber of viabte bacteria per cm? afler 4 hours at 27°C

104 : X L A 2
Ls) G.1 0.2 0.3 0.4 0.5

tnital emmonia content / % nmvm on whote jatax

ﬂ: I :J 1 ° s ~
3uh 2.10 navadrRuinuaylutinliiisnsdasiumiinigd (Blackley, 1997)

wanlafosunsosaanusannlumainljiselessnlanswinlasmsifia
et ) A ) P ¥ v LY A 2]
waniinlosen wislanmsanasneuilnmmlszneufazamivldiénien winifluans
a e ] s :’ c:U L2
leasonlod  enudsgdmivanmaiossenhoniinnsnndionanlinilo fa
Yifsmszwinlesewwsniieuivuenlnfioussloosuvasasiiviamvia
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;;f ¥ U F: 3’ ke
(orthophosphate) nmﬂﬁaglua'mmamamwmm:mnm‘lcﬂ (aqueous phosphate) 184
dreg Fevinlgnisanaznenassasuuniiidouvanluifivunamua (magnesium

o YW e ana [P ¢
ammonium phosphate) fiazanainleianian anudfizonasii
2+ 2
Mg™ (aq) + NHy(g) + HPO. (ag) ————> MgNHPO, (5) |

luntsasuasnassunindouwanTuiisawemna dasiudumuenlasonsas
orthophosphate mewaaulummmm dalosammanitinanmslalasladaans
waﬂw‘laﬂﬂﬂuaﬂlummmﬂ ﬁimnmamawuﬁuﬂsmmﬂamwa‘lummwaﬂml‘ﬁ
wsnihduuanacnonld dasmasuaniidoudensmnauisliamuingen mmawuﬁﬂ
fidadwlooauns 2 &9 SernilwiorsduiSnwanindouentaiis anusiiosd
wnTtudrnazuysilsm esnnuSnauanideulesaugs anuedunBinaues
ihenadn aramflags uazll pH ysansifialeng

14
2.4 qoemwihignean (nsol 2957 180a, 2549)

ﬂﬂLﬂ']Wﬂ’]U’Nﬁ’ﬂLﬂu@l'ﬁiﬁﬁiﬂ%ﬂ’]wu’lﬂ’lﬂluﬂ’ﬂ HEA ﬂﬂ%ﬂ‘ﬂ@ﬂﬁ&lﬂﬂﬁﬁﬁﬂi”ﬂ’}?
maammmwnmmmmm ‘IN%]“G\EN@I‘i’lﬁ]ﬂﬂﬁltﬂuﬂ’lﬂﬂﬁﬂﬂﬂLQW‘I:[NH"\‘SWQ@W}}';I'N‘IJ‘H

1) YSumanuiluais (Alkalinity; %NH,)
Humsnagauwiusuomesluiisluhens ennuenzinwamn
donshwainarde lluihiganauwmsonas g

2) samannsaladnszimald (Volatile fatty acid number; VFA No.)

Lﬂuﬁuﬁ’ﬁﬁﬂa%n'\‘symﬁwmﬁ’wmﬁaﬂua:ﬁ’qmaa‘i’u F9aUenHmAIW
dmnale Tapinesiidmsineaniwlififsana wsfiansaluiusamslalulTunmg
Gasoulnaiilunsaezdan Wofln uazlwsiilaiin uaziinseang thainias nsauwEnd
Aaunsimedldmsandlulanse uaznsaasilubwiheooaminans Un@ima
ga uazldfnedzin lefiddmamnsalodussnele waluiuaaumstivnehog
aartowinlusfuin dhenedu ﬁTamﬂﬁnw‘lmﬁmsmU‘lﬁgd%‘l}.‘lﬁ%’)ﬂﬂﬂ%’ﬂﬁm 9 13U
amusrane Gududtinfuiomsge mausfioio dinds IREDIIE wlasan
Lﬂnmsns:ﬁumiﬁﬁmwaagmﬂﬁﬁﬁ Huamnsaladisnnsld szpdust VFA No. i
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1 VFA No. é1 wanpile ﬁﬁﬂﬂﬁﬂﬂfﬂ‘lé’nﬂLﬁﬁnwmmw‘Hﬁ Sanumnzanfindatiin
iheduaomniideld VFA No. Snadasuidanuationing (Mechanical Stabilty
Time; MST) 283t nénfia Hish VFA No. g9 iuaninglis MsT dn il
Eoanm suadlain Ssmaainmanmmwihoinesindudainsihemussuafids
3asiusha VFA No. ﬁgaﬂi‘fﬂﬂﬂﬁﬁm’lﬁiﬁ

2) Snmuanfides (Magnesium content)
Banawanid@oulwhmesaiuaniaddylunmihnfesanlymude

et Tasun@iBanaunfideslwionssaezulslsm %umiﬁ'uﬂ@%’ndnq o
Wufena maldis amwmaawuﬂmiﬂan unzn@ns udu Warummihmselduds
' fwnaom'maammwﬁ'ﬂﬁﬂ’%mmtmnumuaﬂmlﬂmmﬂmsmmms DAP

1auauluiiinyvasina (Diammonium Phosphate; DAP) msm:ﬁnﬂﬁﬁ%mﬁ'v
Ltauimuﬂﬂuaﬂlummoanmnuwummﬂmuwﬂamwm (Magnesium  ammonium
phosphate) m,nmwnaanluaﬂuwmmaaam (siudge) WisflmaBunthiuils Saas
ANAZNERLENIININBIAnaRM TLENaIHaE minkssenunidsug i luiuri
wrpn99% ﬁﬂﬂﬂ’lmagrymﬁmqmaﬂmrmna Switasurannisweda magnesium
higher fatty acid soap Mafazanoin ua:ﬁﬂﬁ’@]’aazﬁuﬂ%u'}mayjmaansmaa’%ﬂ (Lauric
soap) Walfamsifiug MST 'luﬂ"’immﬁganfhﬁqmaffuﬁﬁﬂ%mmunnﬁtfﬁﬂuéq nady
§138818 DAP mnLﬁum’mﬁ%ﬂuauﬁﬂwaL%’ﬂﬁ'ﬁqmmwﬁwma fio tinayyaned
Homnaandgns wasAa fidotumsuadaflflunszuamrindadued vildife
ﬂtym'lum:mumﬁﬁ’nf'lmaﬂi’u‘lﬂm%sm;ff}maﬂaajﬁ'nﬁ otz nRnsisiene g 1o

17
2.5 RTTUIBNITHAGNIE19TW

wiiningnsaadeil DRC 35% fmansaviulilfuslomild Woswudifa
Lmﬂmmmwa{iaonu‘lulﬂaumﬂzrmummmmmm'l*ﬂlﬂ (ninandanmisl) udmsi
Lmuu‘lmmmmamimnﬂ msummwﬁﬂmnmu‘lﬂ Farudafimer s
pamduran uddanidumyinmnanmuinems (Preservative) twaﬂaanu‘lﬂwmmwnm
mowds tsefleiadontud e (Latex Concentrate) Wwamamariiinns

galilwinansdusdising e 3 95
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1) mslrenutamitalwiuiiiwirsamoeanli3ondn (Evaporation Method)
ﬁﬂﬂﬂdﬁ%ﬁ‘[ﬁﬁﬂn Evaporation Latex

2) MILENENT Creaming Agents Lwam‘lﬁaumﬂmﬂmmmmmmimaau‘n
1580371 Creaming Method u,mmmm lm‘iﬂﬂ Creamed Latex

3) mmmmmun‘luhmamummumﬂuﬁmazmwLﬂummwﬁa (Non-
Rubber solid) sanondniiinsnslasldusawing (Centifuging Force)
dnefleZun Centrifuged Latex AFffoaiuann iz ldna$uasia
manu?‘i‘l@?ﬁmwuu%qnﬁga%ué’w f]aaagﬁ'uﬂi:mﬂ‘lnmm’ﬁmfﬂmaﬁ’uiﬂﬂl‘ﬁ”i%

Lpues il
a & P !
2,51 mIugnazesisailagniy

Wathossaufiolssnundainonad @Tfmﬂwwf'amagnﬁ'}mnman
Pinauaulmily Ysunamaniiidiog 1 VFA No. waznamavSutonitasnouds shmg
ﬁﬂnﬂnsaamuﬂsaaammsw dadusmwihenssalasmadatFunauenlnie 0.4%
gasineng 6 uaz DAP Heanenavwunildoulanfielidudn newhliduaias
a3 mﬁqmamwmmﬂuaﬁﬂaaaasm ﬂsznanmﬂmumaaaumﬂmmmuaan
nszdanszanpadndanms fe V3 aumﬂmemmuumsmaaummmm'mmﬂu 1GE
ey ﬂmuaumﬂmam;Juuﬂumaanm':ﬁoﬁnmmaa‘m:m sammsadand
waﬂnmmmmmaﬂan ﬁﬁﬂLW&lLLNﬂGﬂWﬂiﬂOIﬂﬂ\lﬂ dufnenumilumnedeufives
aun’mmsmamwnumwfsa mmsmwmﬁmmmaﬂanlﬂtﬂu 2,000-3,000 L¥iN18IUTI
mmmaﬂan ﬁmmmiLﬂaauﬂmamumﬂma LwatwﬂmimLﬂmuaﬁ'maanmna'mmﬂu
LS Te adﬂﬂ‘i"ﬂﬂﬁﬂ’]{i‘} Lmnmaamﬂummwu wazvnaieng daeraf 2.2

Asadwladn Fvnsse 100 g dediiiazaus (Dry rubber content) 32.5 g
o hharnadidazldinonatu 60%DRC panan 50 g waldmaionedaiiitanalu

8t} 5.0% sani 50 g EWABINY
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A ar 5 ¥ A an; 6
TN 2.2 ﬂ'lTLLﬂﬂﬂ"J’]JENE)Gﬂl]?ﬁﬂﬂﬂ“ﬂaﬁuﬂﬁﬁﬁﬂﬂlﬁlagﬂ“ﬁuﬂﬁ’ﬂ?ﬁ

(John E. Morris, 2530 : ﬂ]'ag.&ﬂﬁ)’m samor.com., 2552)

W98 WIBN9IH W9HIE9
asdilsznau (Field Latex) (Latex Concentrate) (Skim Latex)
100 g 50 g 50 g
Wasnau ot 30 g 25¢g
* g = | o g
(Dry rubber content) Aanilu 60% fanilu 5.0%
28 ININUe 30.75 g 5.25 g
36.0¢g o " w
(Total solid content) faiilu 61.50% fonilw 10.50% .
e 0.75g 2.75 g
gyud lailgang 35g . .
aaniln 1.5% falilu 5.50%
VEA No 0.10 0.060 0.040
200 ppm
Mg ion : 120 ppm 80 ppm
on Latex
. 19.25 g 44.75 g
Serum 64 g . o
fAaiilu 38.50% Aaltu 89.50%
509 50 ¢g
533 100 g o T
faLiln 100% faadu 100 %

(5ol 19TtTana, 2549) iedaatiuinensiu wiasmihalaonaisudin
T 139N Alfa-Laval Uszinaiasian 1550 Westfalia Co., Ltd. szinainasiu wazyiuhn
Guangzhong Centrifuge Manufaturing Co., Ltd. dszmammymiglazmouin Wudu 51
# 2.1 ugmemmisanouas g uamJ'n 212 LLﬁmaﬂwmmmmmﬁlumaemﬁu
ﬁﬂme‘lmm’lma (1) manamuuaﬂmaammsas sedumashmaliulvafilos (@)
shoelnalasuse Ty "l,ﬂmﬂﬂmwaamﬁu wazissiheastasiiubiiiomenaly
mmmmmmaammmn (3) mmwmmmmﬂu 2 @ A mumwaamma
(concentrate or cream) 8 Lﬂumumjmamaﬂ‘vlﬁmmanmamﬂu‘lﬂ Fashuumiedasdn
amnu (5) uazm e (skim latex) ‘Iﬁaaaﬂmanuanmaamﬁu waztanumeminun
- maomsmmuam ﬁmnmmnmomms (4) ﬂnwﬂsmmaeﬂu’lwmﬂﬂmmm’mmmu
Usesnm 60% wiareuds waziedatiumansaldnfadannlalhuiuiin 3 h $uiludas

Y -~ A e Y w & A~ ' or d
ﬁigﬂﬂ']{iLﬂiadmEm’lﬂ’l']&lﬁza’lﬂa'wﬁﬂﬂ’ﬂ (S]udge) ﬂﬂﬂﬂglﬂ‘ﬁ’lﬂu
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A v ¥ VoA A o o

wanomnasilE ety da uaaludly uszuenlafiadauiu
msmsmwuﬂ L‘ﬁu 7n0, ZDEC, TMTD Imsi@umsassisuenliilouaelsa 0.01-
0.05% wasiwitniiene ey MST ua'“ﬂmﬂmmwﬁwmwu’tmﬂulﬂmmamﬁm

eI mamamnmlnmsm Nﬂﬂﬂm"?’l

3Ufl 211 iwraaruadfh@hnanminedu

o v o w & ¥ o '
31Jﬂ 212 pmwihdamusiresnitwiiionsdy (Blackley, 1997)
1. Feed 2. Feed cup with float
3. Distribution tubes 4. Outlet for skim latex

5. Outlet for the concentrate 6.  Mechanical brake




2.6 qmunwiignedn (79n3al VU7 LTUNA, 2649)
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luﬂmgﬁ'm}'aﬁmu@mmgmmmmﬁﬁﬁau%’nluqmmﬁmmﬁﬂmﬁu o

AATPIWWIWITNG 1SO 2004 ugasiuasnedi 2.3

M 2.3 Farmhmuauaigiwineadn 1ISO 2004,1997 (SO 2004:1997(E))

Limits
Characteristic ' Method
Type HA | Type LA | Type XA
of test
Total solids content, ' %(m/m), min. 61.5 61.5 615 | 1SO 124
Dry rubber content, * %(m/m), min. 60.0 60.0 60.0 | 1SO 126
Non-rubber solids, 2 %(m/m), max. 2.0 2.0 2.0 -
Alkalinity (as NHa), %(m/m), calculate
0.60 min | 0.29 min | 0.30 min | 1SO 125
with respect to the latex concentrate
Mechanical stability, seconds, min. 650 650 650 ISO 35
Coagulum content, %(m/m), max. 0.05 0.05 0.05 1SO 706
Copper content, myg/kg of total solids,
8 8 8 ISO 8053
max.
Manganese content, mg/kg of total
8 8 8 ISO 7780
solids, max.
Sludge content, %{m/m), max. R 8 8 1ISO 2005
Volatile fatty acid (VFA numbér), max. 0.10 0.10 0.10 ISO 506
KOH number, max. 0.20 0.20 0.20 ISO 127

1
2)

The requirement is for either total solids content or dry rubber content.

The difference between the total solids content and dry rubber content.

LT ¥ :’ R = i A"
amAusRAsa g vanhaduly aBingle aoft

124 g
1) U3antaasudensnaainineng (Total Solid Content; TSC) RUNBE

T ] :: ] AJ & :J L ﬁ‘; d‘ ) = 1 @
Banamediiiiwilasermealwinons satuenstng fiflwusnds uazladldons

A o g’ Lg » ¥ ] =y
TINATIIRITAUGR %TSC VBIWNITY Lideanii 61.5% ﬂ'ﬁl&l'}ﬂ‘igﬂu’)%ﬂﬂﬁﬂﬁ ISO

124: Latex, rubber - Determination of total solids content.
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& -
2)  USm1oustasnousia (Dry Rubber Content; DRC) wunoiis dianmies

1 A o] ¥ ;J Fé o g L [ 1
gufdwitastnbions  aanesguinnie %DRC  2a3hena T laistasnin 60.0%
mmmmgﬁuﬁﬁﬂmaﬂu ISO 126: Latex, rubber, natura! concentrate - Determination of

dry rubber content.

1, 2
3)  dSuamdannlaildifients (Non Rubber content; NRC) s1nmnagais
k) 2 1 o ¢ ¥ A [} A’ ) )
e Tsc vwnsudansn DRC lddndudlildiitanns wind1 NRC un duadenmnn
g’ ‘d o :’ L FE .=
e Fanasgmiinue %NRC sanhaedy Talifin 2.0%

A 3 P b3 [=3 z
4 Psarmenanilngs (Alkalinity)  wuieis YTinaenaBasznimualy
¥ & P A4 [ ¥ ) P a s
densusaaintFinowealadle Wenmugnmznsinmnanmshonsiwaioamse L
wiandafhwihmedusiiala s dsedu HA - deefiiSanamenludialidiniy 0.60%
ﬂ’l&immﬁ’mﬁ‘%ﬂﬂﬁau SO 125: Natural rubber latex concentrate - Determination of

alkalinity

5) aanaLannsiBana (Mechanical Stability Time; MST) nunnily T20219)
2 e ad 3 =) o r e A ) wa e ] A
Wwdwfidisedanuatiasdadniwanona MsT  usmidfitventsanuiaios
gasingdemsiadenths mInaw maa wiansnszhinianalenizeusg d1 MST g
;I ;’ =1 = [~ kL o kg ﬁ‘ 8/ A =) [P}
Usinihmefinrmadosdeininanonaldgs lasdndud doeduiadoulmiia
u' :: ] At g H ] foret
MST @1 Uszanm 100 s wiasnn i ussiimaifudueiwyaaiasewine 2-3 dladusn
wianmInda mafiy MsT Akuflesnanmafinsjzainsa ldussswmaidasn
mvlalasladuasaislatla smmlngilundunoalWlalio uazinalalafialuanziiy
v A ﬁ: o T ar A G: ﬁ?’ A ;’ J
Wowin uaadlugin 2.13 $wanayvasnialdusssumainiudionhenniu
[ P o ar I3
wszgneaduifITessRmMaEg wazasimaluadszaom 3-8 fland Ustgausey
- X & PR o . , v m A
agnasafingu unald Ruusmanszndneymagy gaznaldifanmafuany
wilpseniodaadaina nandmbhodulasnaly dnmadunsessdaluglasesan
& 4 & A A a
wanlaflonantse Uszanm 0.01-0.05%  wsshininmiiens tRatRuanalinnding
(Mechanical Stability Time; MST) duduuaulufisuasisaluinniiuly avafadym
-4 L a 3 [ 4 N e ar & 2
MsT veshonsdugssnnifinly deldifadygniheslisesiviluduesunsdugl
= = o J o v & [ 1 F=)
unanmel Ganasguivua MST ssnboredu lianndy 650 s muanasguis
Naweal SO 35-1995: Latex rubber, natural, concentrate — Determination of Mechanical

stability
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a T
- 7] S N
V o p———"‘“‘\

~}-

. / 2.44%

RN
NP

T TN
) (YA r \ AN )/ 11224 4
— '_________\“\\:\ / pos
o Aqk\t:!:\:ﬁm
0%
R 7] 1 It 15 1 '
anhrm {

U 2.13 navesanludisuassadannuiaiianBng (MST) v0318199% HA
(el 295008, 2549)

6) USNImB9dUADY (Coagulum content) WD RIANFIILUNTA
FUAWLRE ﬁﬁmmmni‘maagn‘ma 180 + 15 pm #38 80 mesh Hamatfuieennaduda
Hh e %%amimﬁmwmu'é"uq AtiaunsonaseUing9ETsHTIR uazinng
Fnanzd udlimuerivimsnnfizoiedng dossed ﬁﬂmamumsﬁﬂﬁﬂagﬂ
danafioy iheefmldsuilateudoTnunadoulofion tu fﬂﬂﬂaﬁﬁagnqﬂtﬂu
Uszann s’rﬁammsgmﬁ'muﬂﬂ%mmma{fnﬁawaa‘lfﬂmovﬁ’u 1alifin 0.05% w3a 500 ppm
ﬂmmmg'mf‘s'ﬁﬂﬂaau ISO 706-1985 : Rubber latex — Determination of coagulum

content (sieve residue)

7} USanamasuns (Copper content) tiluminassumfanmnesuadlu
5 o dY 1 A a8 s [ ¥ - =] x|
hoessnmah lilaldmsed  Susdasdnsmwuaniies dassnnasuaaiumai
3 L= @ e = Ayl : P ° ¥ o x
HruliAadfisoeandiatuluiima Fanaspwimuadiinunasuassenthioadulal
\iu 8 ppm aNAENAIFINITnasey 1SO 8053-1995 : Rubber and latex - Determination

of copper content - Photometric method

8) USumunImits (Manganese content) iflunsnagaunysmilanadiy
L) 1 [3 £ ? (=3 =3 & ;:I by ai [ 3
gmfilulganalmihonslusesssumd sdudnameiniaasiu uaxhownldldld
gsind Sradeigdosnmuaniiens desnnuasmilsilumgisioiiial e
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= < 3’ o a ~ el év . 1 &
aanﬁmﬂ‘m'lﬂmaqa'lumma mmmg'lumwu@ﬂsmmummuﬂummwu‘lmnu
8 ppm mummg’mﬁ‘ﬁﬂ@mau ISO 7780: Rubber and rubber lattices latex -

Determination of manganese content - Sodium periodate photometric methods

9) 1Snmanns (Sludge content) wanui Fadauufliliwefiues dwm
1 F: kg t v [ n‘ =) L
Tnglanaznanfinuaaue grmlsznoudnlngiufsandsnwannay wianld uas
sunibdusuenlufionomvia nagaaNIeITIN ISO  2005-1992: Rubber latex,
natural, concentrate - Determination of sludge content ATmsf ldmanesanusingns
Aﬁj L A. { ;J = :’ Fi ]
syvumanldnnissfiiadng uananorew s shesasuansiall wiekoafdiwms
b o 4‘-4 13 o :‘ 24 [
aagluan ﬁmmmgﬂumﬁu@ﬂ%mmﬁaﬂﬁfm ashenedwlaiin 8%

10) Smannsnlasiusnve (Volatile Fatty Acid Number; VFA No.)
nnsdiBinmasnselaiszmeAedulasmslalasladeresmiTulaasalueiy
gp3timne mafansaladusnnslmbimedu Lﬁaammnaﬁuﬂ%zﬂ%’mﬂﬁ‘lame'l‘twn'%"u
gasmnaiisenvns satien VEA No. Safludfiidnsiosmn tufle e VFA No.
g ﬁmsﬁaﬁﬁmagngam‘%ﬁﬁwﬁwmumn ﬁﬁmogmutﬁnﬁmmﬂummmm yaLh uas
Suilwtenlgadnemads lesnnsalilessumnueslalasan @) swrsorhld
dhensdudlutowls e H ﬁ’m'ma%a‘é‘)as:maami‘uane“mam?;ay:sanagmﬂma &9
dmind nwanuaioslumaiuasasssduasiim iiadunsalodu fatty  acid)
sumagazsmnuILiiuian Yjismm wiifusaamstioanuzasusiusasani

PIuEaIaIea 11l

H + ROO — R.COOH
{carboxylate ion) (fatty acid)

A < ;’ ko [y S
Faanesgiimes VA No. Twihonaduldifin 0.10 muaIuitnasey 1SO
506-1992 (E): Rubber latex, natural, concentrate- Determination of volatile fatty acid

number
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11) sannlnunaidoslaasonlad (KOH No) wunpils Smamniuves
a0 ¢d o 1aaa s P oy e - S
Tnunsdnalsasenlodfivd fizmedtvayyanse Sadagivueulmilslbubhme
pi s & o & = v -
Aisinnwamdaiiue 100 ¢ Yaquszadillumaameseuanudutuuasmesulilon
3 A 3’ :’ ar £ ey ] ;:l"
lesauludmiiimhlwihomslasmsinnsadnlansanlodlassn dnlfifmndalui

NH,” + OH —>» NH, + H,0

s 1 s¥ 9 aan s :’ Aa L. 2

suiuvpihlaasenladlesawinjismeuysivueulesaulwhenshlisnusuiusny
2 A = o = v raman o & £ LI

e Saldnuiwndanenlmilsanaasdatjizon dniudmanlnunmdoslaasonlod

Ay e Ay o & ¥
'ﬂ{rnjm“ﬁum‘uanmmunmm%mlumma
HA + RNHy —*» A+ NH,"

12) UsanmunnitiBon (Mg content) tlunmwmiSinatlessnses
A e g 4 a 5 o P IR & B . o4

wuni@oulutons mummmmgmﬂmmmnuunmsﬁmwlaaamﬂu divalent cation 4
=t 1 P [g & § a ¥
uwanimumamnmmwmﬂmﬁuﬂaaaamﬂuﬁs:qawaamwanmﬁmtaulaaau
o a v wel i a v 5 Py
ABUIBUBUN NN ﬂo@momugaﬂwﬂsmmm Tasdndudnhangaasiianunialsn
va9tFuamaniidoy mnﬁm‘fﬁuma 91 183duNs 18 ggna us’ﬁwﬁuﬁu Hiuo
wunfdgoylwiassaawuluga 300-1,000 ppm

13) AN (Viscosity) Hunsmyiaananitavasdaadanined e
Bavs miederu i Sunesiaudains lanldiedasiannuniia Brookfield
viscometer) NARAUMANINTZIN ISO 1652:1985 : Natural rubber tatex - Determination
of viscosity 'luqﬂmmssm{'mwﬁ’u’lﬂﬂmaamw"ﬁ%ﬂﬂaauﬁ'}mwaaﬁmﬁ'ﬁ%’ﬂma
inmrimnaanunialwitsndudnlngiimuenaaudeinissesgndudas
HAaA WA Tﬂﬂmm:azi’m'{’;q'luqmﬁwﬂ'smNﬁmé’uﬁwmaﬁﬂ Faligasmmimain
anuniiags

uanmnﬂmauﬁﬁﬁugmmmﬁ"}mm’i’mﬁ‘mﬁuué’q Fafauifuradsznnsd

ko s =y by 2+
ﬂaﬂﬂﬂaﬁﬂﬂﬂm&wﬁﬂﬂ a1 8HNTU 1TH

14) W3nrmrladida (Phosphate  content)  Lilunrsnasaumwituin

¥ - A =) 15. -1 [
Aasmwslsasuluiioiirsinmd fssrinmatdia DAP iRaanaznenuuniliday snavi
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85 v s 44 13 sy =3 a4 ] /:1 a
Tvwamnalosawlniranssnifuly mﬁnaﬂamm@:mamﬁmw'luwamnmﬁtmuguﬂm
NNINENITIININA (Karunanayake et al, 2006) luilniudsiimmaganifsanuvanna

v 5
Twiingetuuniin

L7

15) 301l 3G nazarnin (Aqueous Extractable Protein) iiummagau

- Yy by o A @ . A e A .2
Sunmlils@uazainirlusenets maomnﬂaguﬂuqﬂmmsmNamqwama fniletia

o o ¥ & & e A o = -
ﬂsmm‘[ﬁwuazmnmluqouﬂmomnmmﬂuﬁaﬁmuaﬁnnnﬁsmu@gmﬁ‘smuﬂﬂmu
ﬂ:mUﬁﬁluqqﬁamwmQ’U%Tmehaﬂs:mﬂﬁmuﬂlﬁ“ bitfin 50 pgig  andedadmed

=t 4 Q. L2 c‘n’ dl as -
qoﬁa%aé’aam‘:mmﬂ%mmiﬂsmua:mﬂﬂmmu’tummﬁu BT UNIZUUNITHES

- o P o - a - ¥ Y
4RHD] wiauansdlonarvuaedidsumlisAuazanasilusien st

L7
2.7 wrgn9dny

Tunszuaumsndainmetu Tnansasld fe naiions skim - fatox)
a'f'mﬂ‘s:naumaaﬁﬁmaaﬁmﬂsznauﬁ”magmﬂmwmmﬁnwmﬂ 0.03-0.3 {m UaTHI%
sy dpeadufismassudalszinm 7% Siianafieg 4-10% @uiunsdiu
YszanSnmiaiasiiu uazessiusenavnassasfufismd lldmeluFanmgs vu §
Tus8n 10-20% wazluiniiazaoldluazdlan 5-10% wenmnibwilussauilalzoelu
WEanowazsfiafullyn (@Tdl JosFTowd, 2524) Fusuaclulasiaulugae 1.5-2%
ganant enudiosand, 2541) 5’1maaﬁugnﬂmé’nmé’n@hLﬁama‘ﬁnﬂ% oo il
nsataR 3ty SmanindusuiienosRale (Nithi-Uthai, 1999) sihpnssfiudndivia
nmaﬂsgﬂﬂguﬁmfjummﬁ’o FaFunin paefia 'L%'lua‘mmﬁmﬁ‘lajLﬂTuoaﬂL‘éaannﬂw T
Husaai mogﬁu salusnandanen idu (snsal vevloons, 2549)

;2
274  NISOIIVFDUNITILAINLIIANN

Tantndhossduliimsesessugmninlag budsgammnssu v
® 7 o« O ™ A & a
nrdlenvrmsasetinamesudanimue Ysnouiiesnsninue ussiSunmuaslaily
A £ :’ 2 hod s & 3’ = s
Fanasoumdoumanagev oty uazdinemssRumrenhonssiunaaudunse
v o X P T IO WA
Faf3a enuudegsiulininfige e liligauimiioms
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1) FnpmearsdudauazdIaiansalunisdudaniisredia (Skim
coagulation)
ar as as as AN e as :‘ =3 [t A
gaunaanwaemitudinde iiduaivaninsaiy mugnuﬂ%mmm@ﬂlﬂu
mssues TapnaldendunsaluSnaurinnuudFnasne memssusd udnsidios
= s ar J & L3 A‘ ) &s Qs g’ _
afusudioniy dadldniadTuonnaulunissistuatianaiiy

;2
2.8  Wa9HENdI5L1Ad (Compounded latex)
¥ o4 a ¥ ¢ 5 y v A M
drprsnaNgisiadl wiadapsaandie Wasingdufinsusisiadiluns
aewae ledun sstisanaiaiios ssaasalitonnssd ssnszgulfiisen &3
Hastunisideuanin sasiasiud arsaada & uazild Aswhanuasmduniadmsd
o4 Y 2 v o o o o o . a s &
HeltiAaruseadenloduinenedu 1diaad uazanununfdssnislundasniaim
wju gala Lduene y1fia nInewIly aniﬂa nma ammuﬁ’mﬂmlunﬁﬂauﬂqu
Fetuazuanadanumurinussndesmeitsranunanzautumnia s fnan
msmmué’agnﬂmﬂm:a:nmmuwmm'smm‘lwﬂmswmaams Tapnagaunis
Aadaa nad o anassnnsHaNa el

281 @saiidwmSunasinigs denauain

(htip:f!south.nfe.go.thlelearnEnglcourses/S!OZparaproducOO1 Jhitm, 25562)

- i & A e
1) asBapanaEis (stabilizer) nannafifinausslluhioe einm
bad 1 ;’ 1 v v L] (:{ 13 !
amnanaiuausasimdldlidsenwldld sstisarineisstiiigniidudn
- At 1:31:\ Fad tg ] s
funldae munmdoulaasanlod (KoH) wiefiflenlsdnviianis fe mjvesnsaliu
i Twunadnysaainunadsulotion  wonluflsuaasauazusulufivuaBina
[ L dl ] J 1 V&v = g s‘-![ »:l! [ v;’ ~ R =
Fuen ssfingmanfiaeldihodeneasddaistaanadau livhldheaieibudae
1ing ledne

2) #15ianind (Vulcanizing agents) Wnansed asaylunsriniaiom
- a ¥ o A s ? :é{ A ey e
114 Ao m'l:nLnﬂmsmauimnmzmniuLaqammmamam‘sﬂmﬂgmuumaama’lm
:? ar :IA 2 & -3 ar g4 o = b
& sstaenludfaonlann 8o ezt musoldlanumsssmauazensdaians
s v ¥ 5 wt o e A o For A0 v o N
'luﬂsmﬂ'lmnnmmw:ﬂaaLﬂumm:nwumqmmwmuaﬂmnumumsﬂlﬁmuznu LB
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& - v A A £} Q s 1
TMTD (tetramethyl thiuram disulfide) uazsnshuftlailamazin it FITRININOTEN L6

RIS

sey . o A 1 as L4 J

3) srsnIedul§ATe (Activators) hwibifiisdanmsisaludonaliisau

GYM L @ e o gt 2t e A’ g £ ey A
wananitfadanyFul peuiinememwsasnfadud i@ siuamnszguuisend

. v 3 & e A o ¥ A A A g v &
fould  @n Bednonlod  watlnavhlhiormiledainfusssiafasiwihomsluon
§AYNBYBINTIHENE 36119 )

4) #rsr99d)isenvnegil (Accelerators) TapUndnsigimznuiinsacing
=t o gt ¥ € 2 & e a as P L 1 -
@orezfamytaeuddmnn wazdaaldiusdulnbnmiin msldmanialfitn
mamgﬁa}z‘*ﬁ'aﬂ'ﬂcﬂn'mamqnmQi‘s'lumsi’am‘lwfuazﬂ’aﬂ%’uﬂgaauﬁ’ﬁlﬁ’ﬁ'wwaﬂﬁmﬁ
- k) ' a s = ' as 1 o Aa L =] 2 L £
Sndapmainljizmdegdiein 7 nguiifioauasldiuann fe ngu lalslamsurue

k')

TranloauazIngusy

b . . o w -
5) astloofnaaidenanin (Antioxidants) ilwasiadintlasiusanionly
4 e . oam a Ea A A A [ ' & '
nmeanashldndadmeiiienmsidesanmishstaegmslinu weandu 3 ngu

-
fia
ar & A

1 o o as r;'t = A L
1. ngwewiuiiafiu @faand) dnwdswwlasd Weagmsldauwm 9

q

-

) as gy

naneniuiAnes (wiabiang)

9

o

2.
3. ngudfanda
6) anseiada (Fillers) damannilumswanefinrddiuasldlmhims §¥ag-

¢ A S - 1 Moo e v & - ' a o
ﬂ‘izﬁ@ﬂLWﬂlﬂNﬂﬂﬂm‘ﬂum\? LLGl‘lIJLwalfmfuGlﬂ’mﬂ’l']Mﬂmlidﬂdﬁiaﬂuﬂaﬂﬁﬂﬂm’m qIN

fonlFasuaaidouaivona 1oad nazsatu tuau

7) asdaelieefidars dmnnlusminefiunistofuiassliny
=Y L¥3 -4
HANNTUN LT
nmidioulasanlae WED19
Slasufinuaaniad Wmdes
losau santod Wauasaunies

- fifia lyvnue WWamdas




29

2.8.2 M1SATIVFDUANT AR TINFNEISLAN

1) sufin1suInaa (Swelling Index)
dluminagavszaunsyaarinsresiananansad mnnas
Lmhlmwaamawﬁlué’aﬁm:mmﬂ%ﬂmﬁnuﬁ’wmﬂLz‘%’urhug;m?ﬂawmammumaﬁ‘laj‘lﬁ’
Jneda afaruondonloonn winmessnadatas dsimsuandaie

2) aaalsvlosaiuiuss (Chloroform number)
Hunnsnegavuszeunsiaa ludassiinansusisiad langanea
Qs 4 o I3 E‘ & 14 o/ & :’ I~ 24
Swmewastanmaisinaaslswasulushoseauibig udlsisvwinsamiuion
v i ] ar & “e A" L
winfauoadlanvazgounn wapdesEaumsTaat indun ainldszostiamasaulIs
) as ) 4 .« [ ﬁ'] R 7 o
nrmesaumMIuINe idanuuinimtesndt ifiasnindssldarudingussinane
uazs:%’han'rmﬂaauﬁﬂ'lmjﬂﬂﬂi‘u ua:mmqoﬁaLﬁaamnﬁaaé’uﬁaimﬂmaﬁu

analinasy

2.9 gedlawne
(http:/imdit.pbru.ac.th/sme/Details/InvestmentExamples/1016.doc, 2552)

. a P o
qoﬁammwﬁmmﬂﬂluﬂs:mﬁ‘lﬂuﬂ-s:mm 20 PARIUNN tila
gﬂiznaumsmﬂﬁi’laﬂ‘szmﬂrﬁ’ﬂmaa‘quIﬂsni'lLﬂﬂh‘[ﬂﬁlﬂﬂﬁﬁﬁﬂﬁhﬁﬂﬁ'}ﬂ FIHRIA
Qs £3) L7 o = A (3
wasand) w.a. 2529 uduan ﬂszmﬁ‘lﬂummmmmwamLwamaaﬂqoﬁama‘lﬂ
M e

$mipdidialszineale
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oA lﬂam'l.mf'tzj'xaﬁmaumimﬁ st 9 MnesasadouRaud hldenls
agillugdan ﬂfnmmmwaamauazmms}'lnﬂsvmﬂuuwmqmmm Wasnnmiludud
ﬂ'lﬂimmw'lu'mnﬂnaaﬂmm athy s sudsdnes adﬂﬂmmwLm‘”mmmmﬂuﬁan
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MANUFACTURING PROCESS FLOW
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(http:/iwww latexglove.info/manufacturing.php, 2008)
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2.91.1 QMANHME (NTENTSH5TTMEY, 2539 Lz ASTM D3578-05)
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4) masenie negauay U.S. Pharmacopeia
5) 1Bumutle lahiis 10 mg/dm’
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2.10.2 SIWIDHNLNYIVDINVIATHATITIUAIR IS WANY
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ssmznmniantosAunt laomsnaniienssulndaslwisnafiugmh dasdouns
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wasinafiamsuenguaninda (safing-out) Senmsuonswihenssindustinuuisguuin

mg‘,mﬂmau,a:ﬂ'mwﬁ'wmmoagmﬂtﬁﬂ

Loykuinant S. uazAs  (2004) IFsaiahonafiusiia lhdoanuisungy
= ¢ 4 Yu oo [ ¢ ¥ 9
L‘ﬁaﬁtﬂﬁﬂmai Fiazanmiiled  uaaesmifiluaossandazaimin  wazenamansmi
navinttlndlasldanuien lhilufivdofiuiadon Ltazﬁnmqmﬁw%maw’éﬂﬁmsﬁ

P w a AW o
snadufatoyldeneeafunls




38

Moonprasith N. Uasame (2008) dnwmansnaesssiianaiosdemsiiia
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2. ufswonluily (ammonia gas; NH) Fmhiiuansinmnamwiaenedi
sty 13in glieuss ueud Dlesnliaad duia ()

3. ﬁ’ﬁaumuuaﬂumﬁ (ammonia solution; NH,OH) mv]mmﬂumssnm
anwmtmsgaatovnnuiaueslails  lamSinineiuwesauindg aaslasistu
(Wizndlng) $1ne anwiou

4. 1aa3zlyba l‘ﬁf_lu,ia! 1adalle (tetramethylthivram  disulfide, TMTD) flve
Flexsys 3adminla nuswm’lmmummﬂiumu s Mnsunudedean ladvinminf
Wuasinwamwinmesanunsuluile

5. Gefisanlad (zinc oxide; 7n0) sasmihelasuiinasalisand $1ia
lﬁ’mﬁuﬁummzm%a‘lﬁgttsn‘lﬂ%ﬂ‘lwﬁﬁmﬁﬁﬁLﬂumﬁnmamwﬁ'ﬁma%mﬁ'nuamimﬁﬁ

6. a'\imauns‘“maﬁ':swwiwmm:l.u%a‘lﬁnusu‘lwﬁ“a‘lw@TLLa:e‘i‘mﬁaan‘lmﬁ
(tetramethylthiuram disulfide and zinc oxide; TMTD/ZnO}) wie Apu3oniy fluse (TZ)
toulaEiinsiuedafiadaeslafiziu Usnnalng $1ia amgw i
ssinmamwingnsindunenluiie

7. nseas3a (lauic acid) Mrunumainufitonduseslmils sxuiu
wanluidioyaase vmiidusafvenuad pshwbiens sasminlasisn suneu
e

8. lonaulmiivaWaaine (diammonium phosphate) w38  @ia#l (DAP)
smihfdgsanasnawlosansaslanzuaniiiBoy Sadmiholasuit wuen e

0. sstailumansuitoansuaned ldud danes Sedeonlod Sod
lafasalalslassunue  Seslaeialalslosfuuun  Inunsdonlsasenled

39




40

as - a & ' as e [

sTasnnna e Emn a1IeaLe §n3Eoduan Uszneudinunsiunnas lsdias

o & o 4 . v oA = a y & o o Y
Lamdsuanfuamauazuilatnlne Gevmhimin ssiantlud ssdnszdn a15aae

ar A oA ' ar  ar Poa Y
g EaY g1TaaLaN ms«mmumrlun?mumswﬂﬁxma wasudimidumvoe
naaanluad ‘l@sumwamﬂﬂmmnumﬂ findsuiuash)sand snne

10. nsatafise 1’51%ﬂ3”3)‘3%ﬂ’15’%1]$’|'3u’m’30ﬁﬂ3] Wasusanitasnslums

Haaanuvaan 'ﬂﬂ'ﬂuﬂﬁﬁﬁﬁiﬂﬂﬁ‘iﬁﬂ LLﬁG‘IWﬁ’}ﬁ na

asainadianed

1 alwduuiansanloedmaaszezddinuade (ethylenediamine tetra-acetic
acid-2Na; EDTA) 1#lumsiiestmauanidosniresaauaziionadu Ik
UNIVAR Haalanu3un Ajax Finechem $110

12. wanlmfivaanlse  (ammonium chloride;  NH,CI) 85iasnzvdunas
wunitdsnluiensauazingnedu nialan3sm Ajax Finechem $11%

13. gsazansuanlutiiy IAereiBinouunidoulwihmnesauasinadu

14. Tnunaidoarlaonlug (potassium  oyanide;  KCN) l83iaseziuiunm
winiidoulmimesanazsiensdu ndalas Merck

15. 83lalnsy LLuﬁﬂﬁ (eriochrome  black T) wifidududiametiums
AnrsilRunoihoesauss Wtnstu waalen Fisher Science

16, uitawsa Fwhfusudmaaslumyiassiuanlinily Swe BDH, UK

17. Hagiaiivinadoau (phosphate buffer saline; PBS) i iluiies
sananaialusan lumshazilsinallsdu wialey sigma

18. nfaladanasinindeandnaslsasB@n (deoxychloroacetic sodium salt;
DOC) v ilugsanasnsulisdulunsianziinullsan HEalay Fluka

19. nialasnaslssrdan (trichloroacetic acid; TCA) s uansanazneu
Tlsulumsanzdlianalysdu nialay Merck

20. HagluvaslaszSanuada (phosphotungstoacetic acid; PTA) Fwiiidln
ssanaznawldsdulumaiansdvsinmlysiiu nialas Merck

21. Tmdoulaasan'lod (sodium hydroxide; NaOH) A diuensazay
arneuldsaulumsiieneiBunallsin 8ve Qrec’

27 Tpdinuasualue (sodium carbonate; Na,COs) A uasane s
gund tazllun1ssiassdanlusduazanin Hde UNIVAR waalanu3sn Ajax

Ll

Finechem §11161
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23, lmaoumsinsa (sodium(+)tartrate) 1lumeinmedanldsduszanmb
fie BDH

24. aatiastaidainunzlatasa (copper sulphate 5-hydrate; CuS0O4.5H,0)
A e siandlumsiansialsauasaeiin naalan Merck

25. ganzanulWaw (folin-ciocalieu's phenot) FwiMiiuasiamn&lums
A lUsauazamit wealay Merck

26. Ingdu (toluene) Fmdiisdvnazanslunmseseasinsuiuan sy
g BB Qrec'

27 wanluifialuBuies (ammonium molybdate) Fmifidusswandlu
m¥BansiBinamanida e BDH, UK

28. waulufiauuernuinaa (ammonium metavanadate) ﬁ']%if‘]ﬁtﬂuﬁ’li
wmndlumBensiiBaamasila Hia BDH, UK

29. nsalalasaneda (hydrochloric acid; HCI) lEAtansifFumuenlufiouas
Wanmwasivla Bwa J.T. Baker

30. nuidpyrlaasanles (barium hydroxide; Ba(OH),) l&itassdtFuimnsa
lasiuszinele Bva UNIVAR ndalauu3sin Ajax Finechem $17a

31. alauuonaluy (silicone antifoam) lBtassiiFnmnsa luduszneld
naalay Fisher Science

32. naalufiondaia (ammonium sulphate) I8tasneitanmna tuduszme
1o ﬁ ia QrecTM

33. finadws1du  (phenolphthalein) Thninfitilududiaimeilumsdansv
Bunomnsalusiusanele §we UNIVAR uialanuisim Ajax Finechem $11a

34. tmea (methanol) llumadiaszianmien BWe Qrec

35. ITHUNEEUUNT RN (potassium phthalate, KHP) Wialat U3 Merck
s Buasinasymdgund

36. MINTANITA 1$lumenasaunssusniienesia BWe Qrec

3.2 qﬂnstﬁuazm’%mﬁa
& d! r-| :5 s
qﬂn‘:muazmsawaﬂlﬂumsmamﬂimwmz}

1. einethueniieme (Centrifugal machine) D%a Alfa-laval 34 LRH-410
216 400-450 litrefhour
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2. wnlasivlaiiwes (Spectrophotometer) fiwa Novaspec Il HEalapu3un
Phamasia Biotech

3. Ie3arianuaiungIna (MST Machine) 7% MST 3 HEAlaBUS1EN AY
Separator Co. Ltd.

4. 19asiannunila (Brookfield viscometer) fva Brookfield i1 Model LVF
nAalauuSEn Brookfield enginéering laboratories, Inc. #HUUIAIFIN ISO 1652,

5. Lﬂ%mﬂﬂﬂamﬁaﬁo (Universal testing machine) flﬁ' @& Gotech 'éu TCS-2000
naalauidsn Gotech ldniu auanasgn ASTM D 412 wiaw grip uss load cell 100
kg

6. Lﬂ%ﬂoiﬂﬁ‘izq (zeta potential) Zetasizer Nanoseries ';;"u. S4700 (Malvern
Instrument, UK)- ,

7. 30 nifad (centrifugal machine) fita HERMLE 1 Z383K niwlag
1/51471 Hermle Labortechnik. German

8. ﬂ'@@mm%‘t}. %o Bossmen wanlany3un Bossmen Desiccatives Inc.

9. Inductively coupled plasma-Atomic Emission Spectrometer (ICP-AES) ?I“
JY 2000 waalaoE1m Jobin-Yvon S.A. group horiba dadminalasuiin lafs
Busagiuud e

10. gaaain IW1@ 150 x 90 x 2,35 m naalasudmaeef lauaufifla $rna

- 3/

11, davaniau niialaou3dn MEMMERT 2309 256 litres 31 ULE 600

]
LYY

A 3 ) o g o 1
12. 1B pitaaInes arwasiBua 2 dumis fine 4000 g BWa AND 3u GF-

4000 paalatBEn @3aas &ng 3na

]
o S

d‘ o ¥ Y A L i
13. I8 TIRINER ﬂ']'}llﬁﬂailﬂ 4 ¢RI WNA 200 g Ui AND '2;1’9 GR 200

a4 & &

FasmihwlasSdngRaninedy LUt NI $I0@
14. \eipaTiaanna anuaziBua 2 duwils Rina 100 kg fip ASD 1 HW 100
KA1
15, WUSasIatIeUILaS Tiia Die C wienfiaadining
16. \9hagvanunm B%e Teclock Anwazidoa 0.01 mm
17. S'ﬁ@;qﬂnmiﬁw] Tésuay Ell&kﬂ‘i’l:ﬁ)‘ﬂ’mﬁ%ﬁ}ﬂ‘lﬂU%ﬁtﬂﬂ%&'ﬁtﬁﬂ‘fﬂﬂ%ﬂaﬁi
e (Uszneing) dria awow laun
17.1 Glass cuvette ﬁﬁa Hellma® Light path 10 mm
17.2 Polypopylene cuvette I%a Plasbrand® 2.5 mL
17.3 WHuN=9NIUa 3 inches x 8 inches x 1/8 cm

17.4 adden addale IEwilunazuundunszan
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117.5 nasenungad Wwas 1 iduduguingig 110 mm fik Whatman®
17.6 N5zan1¥NT8d Lwe% 40 LEUAMgUININ 110 mm fisa Whatman®
17.7 aszansns i IFarsRasinsuInag
17.8 mad IElumsBiesediBunounas
17.9 nulasihde 9ura 1-10 mL flwe socorex

“ ERY
17.10 llasthila vuna 1-1,000 UL 8%a socorex
Iﬁ; B dl:‘ £ - ar 2 | T
17.11 ie3esuiafiugm tiu The Suse medadsanes nToung Hhuan

3.3  Aaniinnsnaand

aﬁufzﬁnﬁ'ﬁﬁumsﬁnmman‘s:ﬂwmﬂ’%mmmimﬁlum:mummﬁmﬁ)ﬁma’ﬂ’u
Yeaun wawludin flufiauszBesoanlad daf usznanluiivusalsa eiaam?ﬁqumaﬁu
siauaulauilog ansenudsuTaREEg uarnssufveshesfiy iemaning
wazuwmanilagummegsiions w3 Lisudpanienseiy swisfnwnanszny
YpITTL nmmummaa@mﬂuﬁ%wummansmmaauummmwu H90195 9K
nsmunanwamamammoanu Fnrmasersniiunsdnnauidresionesrsumd
mummnﬂu Ze tnewe tuonrdmiubnadu maamuﬁmwamnmm fa Wduene
BRI s*mmNawaaU‘lmnnns,,u'mmsﬂuunnmmaﬁ@ 4o sheasfia Tﬂummaa@mn
mmnm‘htﬂu‘s pztaandne 9 eskanifiuen Zailums@nsanmihssannsndsn
AUARBANTZLIUNTT

luamafmnswm'mammmwn uanmnﬂ’;mmﬂmLﬁmmmnum Hadaald
mnmflumﬁnmamwmma Ieun uonlaniin (NHy) uastaassinGa logusy lada e
sunudiseanlod (T2) ssdvanazneuuuniiidivy ldid ‘lmaﬂmuuuwamﬂm
(DAP) ssfiusdnsmwinmeldus aumaansm‘lmw uauimumuamsm (ammonium
laurate) mmsmummua'mmmnuammwmmaaﬂ nazinenadu T@Um‘lﬂmﬂmq
a’mﬂmmaumuﬂsgﬁnﬁmwmunﬁammmaﬂnmsmaommoa@ wiadeedu 1Bu
NH, Snansznulasasaiudaunselaiusangldaaions ganazineady uddalud
MNSANWIBERUTS ReanuarasmiuEiuaaiaang gaaihenese ot wisms
Liudhwasienssia Lﬁaﬂ‘%mmmma'mﬂﬁmnﬁ’fu'lwﬁfmﬂ'nuﬁmi'uﬁﬁm'mLﬂu‘lﬁ‘lﬁ’
SESEURHT I HIE a SR UTe eI gaaInd 0-45 A dasusfinonsdusiia
uaﬂmwm teun Bunmnsaladusaneld (VFA No) duafinsminiBana (MST)
Wanmuunitifoy (Mg content) USanmwaaina (Phosphate  content) YSuLAR
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(Gel content) WazaNWHa (Viscosity) aneaanimionstusiiausuluiiogeduidue
A : kg = Ar:: 3 = -J ] 13
Wasnniwihoedusiieffiselglunsdugalavanniga WafnuIHansEUde

LPEN X W ot 3 = 1] ar ' an
ﬁwummamamwmaam;sma lud dranunudsusadla Alugaw 500% fouuaznal
umﬂ'namwnm 100°C Wb 22 h mamuﬁnmwansmumamwummaaﬁﬂmaﬂn:j Tag
Lmaqﬂ'}maammmu'[um*mnwmﬂummaaﬂmnaamwam

2 2 b
3.3.1 ﬂ']il(‘lgﬂ&!%’] mai’fmm LWIYIIRTN IINPNBIIAR

3.3.1.1 NIENBIHANIENUBEI NH, Aoantidiianaan Wr1edn uazns
Sushuesinansana
(aEpuieneranemmesnmamwdasansazaouea luilslasuls
HBurmanududuis 0.35%  0.60% uaz 0.80% Tapshmiinihene sy 12
0.05% Tagsiminiiea Tﬂﬁmmmﬂnmnmnmamw 1Fauasuszosann 0 15 30 uas
45 i mmmmum.,mumsﬁuuumﬂummomuua'vﬁwmmnu Tamihenosataniin
Lwnnﬂﬂsuamwmum‘sa“mu pAP wesluiiouaaise wasih eldfanumanzanes
ﬂmmwmmaﬂnu uszlszEnSmunInia msvmaauauumﬂ'lmmmnauﬂmmmﬂum
mﬂm'lumsmmmﬂmmwmmammmwu Teun wesiduduasudarionua (%TSC)
slafidudiilamarmua (%DRC) Wadiduduenluiily (%NHy) Yiumnsaluduszing
16 (VFA No.) JSanosuuniiiion (Mg content) gasthenssa Walddmstuuasinms
ahunmeuaiie ﬁqmaﬁugﬂﬁ%'nammﬂwnﬁm (High ammonia, HA) Tasmaidu
wanlailslwarlugag 0.65-0.75% Tanimsinsinens @essazanouauladiouselse
usziduthln %DRC Uszunns 60% sherssugnib lufimneanimsdudalude 3.3.9
dald

3.3.1.2 MSAnIHansEnNuUzas DAP Ao aatiaNNE199% HAZN1TIUGIVD
Wnanoana

Lt nmingnegaenanesin s Tazasueulutilsaiy

Wt 0.35% Tapimininons Sy T2 0.05% Tamiwminiiens Waasuszozom

mafiufnuiigises 0 4 uszts 1‘3’1&1’10mgnﬂ%uamwé’mmm:mﬂ DAP

wenTutiiouasisa wazin lapwlsiSunmina@dy DAP Twsineneaaiin 4 szou ldud

51 DAP 5zau 1) @1 2) Umna 3) §9 Uaz 4) WnLiune %as:qé’mﬂ%mm

wuniisoulsimaailugioanududi o- > 200 ppm lapdsaniUTanmnisidn DAP
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anBnauniidouluhoesaEudu waasluanTeft 3.4 miuinmaray %TSC
%DRC %NH; VFA No. Mg content g mum’%ﬁ’;ﬁﬂmfﬁmaﬁi’uua:%maaﬁn
T,ﬂﬂmmwunnﬂiuammﬂmm HA Tasnmiduuenlaiislwaglugay 0.65-0.75% Tae)
swiinitiens wussezanouenlufinuseise wazinU3u %DRC Uszanns 60% ihena
ﬁﬁwgnﬁw‘lﬂﬁnmawummsﬁ'ué‘ﬂuma 3.3.9 deld

J as L3 :’
an3uf 31 szeumsdudedl (DAP) lwiensae

DAP 10% solution addition. Magnesium content

Condition  DAP level | At 0 day* At 15 days* in field latex

of FL storage of FL storage (approximately)

1 Low Cg 0g > 200 ppm
2 Medium 770 g 100 ¢ 100-200 ppm
3 High 870 g 250 g 0-100 ppm
4 " Excess 1,000 g 380 g <0 ppm

* BINBLIAG Srensgansiszazaamsiuienese 0 4 TFinawsnilidiog 878 ppm
Lasndsseperam o 15 34 JBanauanihBou 417 ppm

3.3.4.3 msﬁnmnansznnﬁamazﬂwtﬁwamw@iaauﬂ’aﬁ"mwi’fmmxms
Sudganiameaiia o
e nuhmnsgaan e imnamwdaoaasanpuanlfioaaidutu
0.35% Tapiwminsiiens s TZ 0.05% Tasshmainingna e L rarree
&0 0 U UAT156 U ﬁflmmﬂnnﬂsuamwmnmsa a1n DAP nilsSanmuanlyiiion-
aosaiis 0.01% uaz 0.02% lapimsiniies nogopaTAREnEa ldun %TSC
%DRC %NH; VFA No. ez Mg content mmwunnﬂsuammﬂwmﬂ HA Tasnmsidy
wenlafisldaglngog 0.65-0.75% naATUaSHE memfvmmmuimuwa aL5A UL
0.03% 0.04% uaz 0.05% Tasdmsinshoedu URst@NnLSY %DRC UTzums 60%
ﬁﬂﬁﬁaanugnﬁq‘lﬂﬁnmaummsaum’luma 3.3.9 da'ly
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3344  nsAnwransznuas TZ AoauTaRIBeTHLarmMssuaITed

Wagnsaal

wdpuiisegesnssmndasssasaronenlaiimdyiu 0.35% lay
dmitniiene funurnInszaesaed TMTD /7 Zno lasudslSunaenududuiu
0 0.025% 0.05% uag 0.08% lasiimitnyieng ﬁﬁmoﬁ@gmﬁn%'nmamwwmu
Jepziaen 0 15 uas 30 34 Tmmfwmoamdauﬁmwngnﬂ%’uamwﬁ'mmmzmu DAP
wealuilonaasa uazi Lﬁa'lﬁ’ﬁmmmm:ﬁmaeqmnwwﬁqnwaﬁu wardszRnsn
nsHaa sutavasinnieae téud %TSC %DRC %NH, VFA No. uas Mg content an
maanﬁauw"mns:mun'rsunum’i%étﬂmi"}maﬁuuaztf’amoaﬁu ﬁmm’fug;nﬂ%’uarnw
Wuafia HA Tasnmsdunenlailolieglusoe 0.65-0.75% WAusnsazanpuanluiioy
20130 uaztdninl$y %DRC Uszanos 60% ﬁﬁmaﬁﬁugnﬂ'}‘lﬂﬁnmauﬁﬁmﬁuﬁﬂu
¥ 3.3.9 sl |

3345 ns@nmnansenuzesszazanfiviinsaalnaniizanudnin
AnId1SLARA 9 Aoautiaiianeti uaznsSudinasineosia
1i"zmmﬂﬁ‘lé’mnmi‘uﬂsﬂ%mmmsmﬁln 33.1.1-3.3.1.4 faasu

segzmnmsfivinuimse tmLmamﬂsuammm*wumwfmma hJ Taslugnzuys
S NH; (Snnamwiauny T2) AnwmanIenusesszaziiativiioase 0-45 T
TuagnzudaSann DAP uazuanlulilonanise AnHANIENLTBITEBE IR LT LT 519
ga 0-15 3u waluanmzndslianm TZ Gneniamnsany NHg) Ansanssnuves
szazR AU IEn 0-30 W mm@;ﬁ?mmNaﬂs:‘nmaas:ﬂ:nmmitﬁwam{ﬁmam
InsmnzwsiRano DAP ussuanluiioyaasaifios 15 5% lssenilunndussind
TnduaaumsSugmmwiiossateumsiauadfad Selidndudasdnuaansznuves
smesmfiudlwaswmgminiussinmnsmmhmesa

L7
3.3.2  MSIeSaNIgNRENEIsal

ihenetusiia HA Lﬂmmmu’lumwmjammﬂumﬁuwau i3 Tawldgaslunis
NaﬂmaJamamﬂmﬁlﬂsﬂmammmammaJammmmﬂumsm ‘[ﬂﬂﬁqmmwuw’lﬂ
ﬂ'mmsmmﬂsﬂ‘%mmmsmulummmﬂ uavsvmmmmummmﬂm'we] mmmjao
et 1-1.5 1dou mﬁum‘smmmsmmmmqmﬁguma 26-30°C
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3.3.2.1 m‘iﬁnmnan'izmmmﬂ%mmmsmm%n'szm%mwﬁmfﬂmaﬁ’u
ua:sxﬂznmlﬁu‘fﬁmaaﬂ@iaﬁ'ﬁﬁmsmuﬁwaag’lmanaumsmﬁ
e navastadflgamnitossagnmzndilSunnuazsiavas
grtaiifsznzaniuinonsaadi g lude 3.3.1 nasausEimIUIesssinan s
FrLaiaaluei 18 wRiHaua1ILed Tﬂsmﬁaumsmuﬁwaaﬁﬁmﬁhmam{qmmsm

=i =
sstaiiiulngtin
3.3.3  nswasaaiduys

:’ ¥ L [= A L2 ¥
densnanasiadanminmsturiia HA Alanmhossasnzudsdinnues
=1 ¢=i :’ [3 as 9 L 7]
AU ITANTEEL IR NAUINIHANY 9 wasnnagausEauUnIIIan udaasns
nagousrinsNalluda 32.3.2 udr n3adineaItaziinss 60 mesh T Tuadidnudn
mnwmsmmum ﬂswnaummmaLaﬁwmsuam@uaamamauﬂaa‘lsﬂ 5% laigl
dmitn ammuns%nmmvmu 120°C auustiszanal 10 min mnumummmau
R aPIGEY amma‘tu@auamau 120°C ¥u 12 min neafdugreasnanusunszan taold
s Ay s A W Ol ver & A [ 1
Wit lnamisugaie Ll AguGanuamenanaanNURKNIEIN

$s
3.3.3.1 ﬁnmmanﬁzﬂnﬂaaﬂ%mmmsmmunszuq%nﬂinﬁmmmei’fmmz
E 7]
seamanfivinssandadimudsusedsuacluadd 500% uas
Fdanwne
ar 1 /] &8 AV e = ~ p=] )
ﬁmmnguﬂaumm‘lﬂﬁnﬂmmﬂﬁam';:ﬁ‘immuawummmsmuﬂ
svpRfLraadnd 9 dhumageusuianwmsnwzaf§ums ldud dmude
3 as ] ot [ ] A =y 1/
usadis snluga 500% rdauussnasiaisNgumgi 100 + 2°C w22 + 0.3 h ludau

334 MsnedeuaMTANI1EA
3.3.4.1 msnmaauqmauﬁﬁﬁu@%
1) Wsnasudaninan (Total solid content; TSC)
Shmsasieseuieifuduasudsimuabmhmemusanis 3.1

TSC (%wiw) = fdwetnutodbns x 100 3.9)

wiinidlonsens
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& "
2) 13aouitesnauns (Dry rubber content; DRC)
Flumsasnsaudesiduditaselumiims Tanldnsaozdan 5% wiw lums
Sueaineng i liSausn uszauuRy SuIMeURIMS 3.2

DRG (%wiw) = bwdnudadiesns x 100 (3.2)
g
winuntonings

3) Sanmanuilugng (Alkalinity; %NHs)
Humsnageuwidiunaasnluiislwines lasld3snsininsadin
¥ - £ LY ] L o =l A a
gsazanpnsalalasasiaunaspmiimanaduduidue lopldmafouiuasdud-
= - F=d aoa o ar P
ininafidasannindeadusupingegd domrdounivwesnenluiisim
UFRTemel uardaihudasidudlasiminigs

4) Ysnmnsaladuszmeld (VFA No.)
FENAFOUAINUIATFIN ISO  506-1992  (E): Rubber latex, Natural,
. . d ) £3 P as
Concentrate- Determination of volatile fatty acid number Faiwinifoanuninasoy

uv U 13 o ~ E} 1 s Lo ) T 2F
9T LENIRNMIHERAN %TSC %DRC wand Ny 81331 3.3.5 18 4)

5y Rumuuniiidon (Mg content)

Tuanasgm 1so Aldssyismmeney Lmluammmnswmmwumﬁau
S TnasaUieIBesEaNINITHE ‘[@mm-ﬂm'ﬂsmmuunumnuluﬁﬂmaacﬂ'n;u
uazﬂmmﬁua:ﬁuunnmuaanm’num 3,000 rpm W% 15 min mmmmﬁmmnmmaan
18 BT edatnunnuenlatiisusselsauazasazasionliily @usnssesny
Trunaioulomlug (feoifln masking agent gaslossulansafindug lnnade
sgsaranuanasgm EDTA 1 Eriachrome Black T ({lududiaines yayfl §vassnsazany
ulRanonasadiwingu SEasiiumsnlessuunasunfiFounasuaaiion ud
dnaluinseiiueadoulutSmanteniafiouiuFuamaniidoy Usunm EDTA It
Tmnsadingtnuildinnsanuniidoy nsdnouiugrmulududn (ppm)
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335 psNadouaNlanie1en

A
3.3.5.1 MINARaUINUANUG
1) USinmpasudinianue (Total solid content; TSC)
AEnINAFaLMNINATEIY IS0 124 Humsaseseuilafiduduauds

¥ v
nanaalwhsesuaums 3.3

TSC (%wiw) = NEUATGITEAN tigh) x 100 (3.3)

shnundonsingnd

& .
2) 15uhanilasnsune (Dry rubber content; DRC)
FEnnsneseunuInaTyI IS0 124 umsasseudafidudiitamaly
:’ v:’ o ;’ &8s Ar s - LR o ¥ 3 3
dhoalanlsbndwdanaihone SudondonsassFandudu 25% wiw shldSawdu

LAZE1URY SIUIONURNMT 3.4

DRC (%whw) =  seminwdudlasns  x 100 (3.4)

4 Y 3
wmruntdeniiend

3) Yiumananiiues (Alkalinity; %NHs)

135 nmasauasivluirsnese wnnmessumdinmuenlaitely
it Tanleasnsinnsadsmnsazmonsalalasessiaunasgmanuidudn 0.1 Molar
Tm'lf&’m‘nﬂ‘é'muﬁmmﬁuﬁtﬂma‘ﬁw%amenmﬁmiﬂuwwﬂuqﬂq@ AMIUMITIUIN
niuzssanlaiinAivUgizomed uazdnihuafidudlasimimirmanumms 35

NHs (%wiw) = 1.7 x enudutunsa x fBanesnsa x 100 (3.5)

shmnnitiens

4) Bunmnseluduszanold (VEA NoXgufiduonmsian saniwiinmg, 2545)
AFNIINaEeUMNNINTEIN ISO 506-1992 (E): Rubber latex, Natural,
Concentrate- Determination of volatile fatty acid number E%n'riiﬂﬁmzmjﬁ'm%'uwmau
Frnemssusd imnzsdmiuimeildmefirsiotng uasldlldiuimonay
graiadl dnensifioy wisdhmedaaed g Sunsnauasuiidannsazanunse
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A mg A ¥ g L% ' [ . J

FafaFauaniitefitaihminuiuen dnganau Markham  still (519 3.1) Tninse
Y & FA v &

saamsafldannisnandasmsasanoanasgimusoalaasenlod 0.01 Normal lay

¥ nasnmamiinaudiainasd smanSumnsa ludusannldndinesuuEoy

y W oed = Mol & A o ar

laasanlodneagon i dudauny dwnmassums 3.6

VFA No. = 6732xNxV x 50+ W (100 — DRC) (3.6)
W x TSC 101.02
t:-:? r=)
lag N = usavaadnvssuuduylaasanlod
v = Bwnasausoylaasen lae
w = shwinnsyueadisns

sUfl 3.1 nawgandi VFA No. Markham stil
(W93371 1SO 506:1992)

5) Ranmuaniii@on (Mg content)
s2msnassuuunidouluiheedu uandrsannmeseulmibhoiwe
A & A A - 4 ) - 5 & ¥ 2 o de
Hasnsiumslnmssnusniideuluesuasaimetu lasduihnauluwibh o ouhes
b o ot v L% 4 A A = G.J = ar
dwitn susaihsstusnssazaonsaosBin Tueedy i@uiivled Inunsdsoy
larelug udrlninsadosisazmoanasgn EDTA laeld Eriochrome Black T iilu

a oA & o [ 1 ?* 3 P
Sudiaiaed smrandugiuludrudan (ppm) envsunish 3.7
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Mg content, ppm 24.31 x aduin EDTA x 5uas EDTA XVt (3.7)

TSC x hminies (g)

PBnassunaisiy + dnau + naa

Tage Vit

6) amumila (Viscosity) (gWiITHINITIVR RONUWIABYN, 2545)
AEmInagauauuInIze IS0 1652: 1985 : Natural rubber latex-
. N ar a ] ;’ ~ Y
Determination of viscosity tiumsiaanunitarssdiasaiinsfldidians nie
A e = [y v o as Y a_ da -
Aol inuvesudianadasms lagldiesesriannuniia feTaussaniiannms
#YULDI sthusissunmnusfludasusadond iarannanilaingma Brookfield
Viscometer sznaudanuataafinih Sinadinafenuraniuginasuas fafmancsu
sznan@ardhimen wyudanuiingd ‘IN‘ﬁ’ll‘ﬁLﬂﬂLﬁ{iﬂﬂN@lﬂﬂ‘UﬁLﬂaLLﬂ:L‘IJ&!'JmJ‘u
L% a} = &r d' ] AJ 1= A o 4 s
witilaf geufodanan 0-100 tareganuniia Sdunsunsivawa lEamszay
A A e e ar =

anunila wsamwesasdannamiia agdf 3.2

wu L F5aamunitaldiis 2,000 cPs w38 mPa-min

wu R 18¥annunilagandi 200 cPs wa8 mPa-min

4 o -
gﬂﬁ 32 MWLAIBNINaIUNIR Brookfield Viscometer
(N’lﬂ‘ig’m 1ISO 1652:1985)

7) anuatinaBeng (Mechanical stability time; MST)
93%n1‘iﬂﬂﬁaue1'lmuﬂﬂ‘i§ﬁu ISO 35-1995: Latex rubber, natural, concentrate:
Determination of Mechanical stability m‘i‘ﬂﬂ’dauﬁmm:ﬁuﬁ/mi"}mdﬁﬁm‘i’%'nﬂﬁﬁnﬁw
dhinandSaming Bhanzishesnnfiosiain g sonsmsiad shenefiilwag
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gilud dpnodian viedmaduassi ’mmsu'l‘mann’ﬁn'ﬁmmifmﬁmamfmuLs'aaa
#8 14,000 + 200 rpm LnssunaisyFanafinihoneGuiuaniludewdny Fadeaidn
n'm@m']mﬁnmmnamaaﬁﬁmmamimummmmna $#30 L@HpsNNLEINge M3
o as [y =1 e a A" ev =1 =2 ) o = ] W
Sunasnwmetauiauaisudil desfinsfinanudiug theldlinadl MST 14

\ o s 3 2 = v A ¥ e Py a
LANSNRNIN ANARNITUUNIURINATAINIY ﬂaomssajﬁ'}malmqmwgmhmqlﬁ“lﬂ
35°c ldansfolinimaivonuandvesivnnluszrinsmsiaioudied ol PN

¥ A’. 3 1 as A Q- :) A Q' = ' di ]

namaseuiiens nafiiwaudailonaseunuihonsufiondalng edasmunagoud
MST # Tinnsiinuauiasgiuuiuauns i’ﬂﬂ YUIR AIIURUIDAIUTININ LEUAIU
ﬂuunmo AT INRRITBILABNEVURIDUYIINIY UAZLWINTTUNISVMENIN MTUZUTTY
mmwm:ﬂumu Je P TBIRHWNRNEASHIT N B LN BIN WA TUL msmﬁ’lma WEAS

2 ar . ~
inSssiaanuabusionaluguf 3.3

gﬂﬁ 33 mneTesYanmedandina MST
(anaTgIn 1SO 35:1995)

Yo aad
3.3.5.2 MInesaUFNUAINeNIITouY
(hefsouazwann wlinsfinueiaufiad nf $ita. 2545)

1) Bumnamvla (Phosphate content)
Humsnageufinmlasielussuvesiims lagldnsalalasesada
Sudaine wwumstenluiiouludvaanwiaa ieNannd lwwadsvdianes
50 mL Ltﬂ"'ﬁ'ﬂn’t‘:@@ﬂémmoﬁ’qﬂmﬂnimﬂﬂmma% b glass cuvette Aanumean
470 nm snninomasvaandmsganiuusisununTINNaIIL
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Banmasva sunmldamgasasans 3.8

Wuranoana (ppm) = 76,500 x AINMTQANHUUES (3.8)
aninime x %TSC x anugun

2) Y3umlea (Gel content)

s 8

nagsulaminiioiso v ﬂ:ﬂ']ii‘luiﬂgl}‘é‘um‘iﬂ%m‘ﬂzﬁ M uIn

c‘: ar 3 a‘ ) as ,;!
0% lasdmindadsunes iulufifia Tasldniuszoziaan 1 #amin

e

f
aMBRNIRa
9 A

o

v &

ﬂ?ﬂ”l‘iﬂ:ﬂ'\ﬂﬂiﬁwﬂﬁh%ﬂzuﬂ‘iﬁﬂiﬂﬁ‘ﬂuﬂﬂgﬂ‘iﬂd 325 mesh FUAIGIBLUTIUBE DUURI TI

4 ar b4 AQ
frunarINAaLUNTas
° o
Buraeasansosnmldannaunsi 3.9

H3umlan (%) = WIRdnLeauRe x 100 (3.9)

stmiinusaasuds

3) nmlisfuazarnin(Aqueous extractable protein)

F3msnasaUmMuNAIEI ASTM D 5712: 99 nasaulasmisaialusiu

¥ as ) ;’ A s =3 el ¥ kg ar Q
a:muﬁﬂ‘lé’ﬂumamcmmmgnauu,mLm:ﬂamnmﬁmnﬂqmm’muﬂma‘? il

o o = P [ A [V o A

aneienaullsiu TIUTIUASNEUFILLATOITUATIF WRTHAWIF umm‘lﬂfmmig}ﬂnau

Y A a & el A ° @ w3 =
wasdnainssnlasinlafiaeifauananan 750 nm srwrmanidududilzum

Tsdnszmoibldannranasgu
| 4
33.6 MINAFIUNITUAWNLWADY

Tannamssudmbnssfivlifmaasreugmamidhianasym  Smaesey
mssushassihessialasdradimannnsmalfieundalulseny Tanmssuas
ihensaRudunsadafBaduin laslFdandmzinm 0.6% darBnasiinesiiu
(a'lqif’s"}mmﬁuﬁw 12 W) il natesmuunan  audanaiuiians

ot = @ ar ar g tg
REITINBUNTS FILNNANLEEaIfe L
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3361 anEmemIsavalvedheany (skim latex coagulation)
Funasnemstaumesniy wail 4 anyoe da
e 2 = = &4 1 3 ,:Y = &
1) FUAIMNG (coagulate) Fangesnuuivtaulnaiiu aaunu
2) nguiswmniied (crowd) FausaaRuranilungy udndioddann
3) wien (flocculate) afuidungs g Imﬂumammnu Lhmfln@any

lai§uda (not coagulate) sagRuiitomen Lifauuazunsansas

3.3.6.2 :ﬁzl,'smm‘st,mﬂ‘i?umaaﬁ’:ammﬁwua:uﬁ%’u (phase separation time)
LﬂmznmmmmunﬂﬁgummL‘ifamaaﬁm’mLsﬁ%"wé'mﬁwn‘swﬁ'aﬁa‘%ﬂ il
Lmeam‘sé'omaLLmIfmms%’uﬁamr‘i‘s%mmﬁﬂaﬁuﬁa lasnnanosaiud
SzTRMENTIE) ﬁmefwn'ﬁ%'uﬁ'sﬁﬁn'ﬁ’lmsaﬁuuunﬁu’wﬁ'\ Fnsnaasalasnisss
fnpeafin 2,000 g ludinined 3,000 mL ‘i‘}nJmnscﬂ%aﬂa‘%m‘i’f&:v‘i’u’luﬂ%mwsmﬁmlu
mmamaaummmmm SAunamsuenawranilernesfisnazia iy Weilszpzvnsan
fuiininasuszanm 2 cm LEaINISEEnEuTasnERamandunsadafiaie dann

°r1 3.4

t:l & s A L A+ P~ &4
glh’l 34 ﬂ’lWLLﬂﬂGﬂ’l'ﬁlLﬂﬂ‘ﬁu"Hﬂﬂﬂ'}{lﬁﬂﬂJL&lﬂLﬂNﬂ‘iWﬁﬁﬂ'ﬁﬂLiﬂﬂ%
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84
3.3.7 ﬂ‘]?ﬁﬂﬂﬂﬁ’]tﬂ(ﬁlﬂ'\‘ﬂaj%‘ljﬂ??lElﬂ%’]il"l\‘l’ﬁﬁ&]

nesavruiTensRldnnihassasnmzeneg dfl
1) iszgdousouaynngn
Aareilaviiionaiiy 100 uL @enedamidlesslud 000 mi wie
ssacananaslmdnuaaslsdanusutu 0.05 Molar U5u pH wovdaad3liil pH 7 1
meAeTey 3 1 laniadas zetasizer Ltﬁﬂ01u3ﬂﬁ 3.5 k8 3.6

-:l 1 A 1] F'f ‘5] . »
gﬂﬂ 3.5 nWWL‘ﬁﬂﬂﬁmﬂaﬂﬂo 3‘1_[14 1.6 FFINLAS8a9 Zetasizer Nanoseries model S4700

2) 1mnalulasien (@ondiuidnens nsudsmsingas, 2538)
“ -~ M a owr ¥ A A &
L pUgIRANLRIINASIUEintesin Aaviziaiuunasgin ASTM
D3533-90: Standard Method of testing rubber-Nitrogen content lagginisgy 0.01 ¢
dasgrslunsasaiitaoudusmsazasla@indufimassaadiosdanauny
Tnunadsudaiia naudngandy microkjeldahl TanrnfAzenussszainladoy
. v gLy N
Yaasanlaaaudn 67% Tasiwin hasinawldifiudemsazannsavese ninsa
@'1";ﬂmsazmUmmgmnswffa%‘%ﬂ Buoslulasiaulnpeaivduimandsunasnie

a

o A Suts a5y P | 4 [ -
avnufaziumaueuluflefnawhivlunsavaiaaiuaums 3.1

Wanalulastau @wiw) = 0.014 x snuiiudunsa x WBunasnse x 100 (3.11)
it
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3) USanmlansdad
=3 [ | :’ LAl 4 A .
nagauUIumds lusingvafin laolsia3a9 Inductively Coupled Plasma-

Atomic Emission Spectrometer (ICP-AES specirometer)

31!‘*(1 3.7 MNUEaY Inductively Coupled Plasma-Atomic Emission Spectrometer
(ICP-AES spectrometer) Ema Jobin yvon 3 4% JY 2000

3.3.8 u.mmammrﬂﬁﬁm‘,mm{lﬂﬁuﬁwaeafflmmﬁad

nnmsinEing luds 3.3.9 sphDuuwamaud laifgwimslaiduaaiiong
ﬁﬁumnﬁaé’uﬁﬁNan‘smmm*’h‘fﬁﬁ‘ﬁfaU%’Uﬁaﬂauﬁﬁ’unwﬂfﬁnmeﬁ’aﬂq‘%ﬂ Tandniletia
sunuuazmslEldaiomesitnsud lmﬂmmmma lalduen

1) ﬂn'isnr4mjaamaanunswawﬁﬂlumﬂumﬁﬂmaaﬂw

2) ﬁnmNamaams"ﬁqUaaumnnm@snaﬂ'nﬂ'lumswmmmaaﬁ;J

3) ﬁnwﬁwamaawaﬁma%ﬁ’umwﬁh%‘%ﬂlumﬁnﬁ'zﬁﬁmmﬁm

Seerlanldienesfia 100 g @uinde Wi mItaududa wis wadtwed lan
Wusenaiiunsadsdsumnfunadines amldidndudoedasnauulingn udndy

nsaaraRS AT

2
339 NSNAEEUGTIRNTUINGI BB HENESIA (Swelling Index)

(Eeisauasiam vlns3uweslns uwesaiiag n3y, 2549)

Lﬂum‘mﬂaausxﬁummi’am‘lu%ﬂjaammmawmsmﬁﬁaums@:uﬂﬁuzm

arsuR IS TaIsTinINa ez ssaumTian luduaesniaisnef 3.2 dad aaTRNTS
YR a- ar &4 = ar A X o

Unaesatanas seaumsiantindezundnilosnnifanusssanloannin dnasou
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d 3y ;} = 9 1 ﬂ./ ::I ;J
Iﬂmuauummwawmsmumnmv\um:Ummuuﬂizmmmﬂum 18 h dheanaw
= [ 1 ty =9 r=l ;}
asadusznm 2-3 g nuauuuEunIzdaIfFsuIUIn 5 x 5 cm noadminad by
l.? ﬂ* as ar 2/ [ ] L4 [ ﬁl‘ ﬂl
#1819 mamwmwu’lumsamaumuﬂuﬁnmwaaLmuma Furamiaulagninge
.4 VGI-‘ [} s as A H o s ot
dpslimudunsn oy ueasdazlh 3.8 1haoRasuIuIne TFaanlszanm 172 h
1 = =1 [] ;gl 24 s o
anuRInsIuHuAsY sz 1-2 mm aanidumennudunIzidealaslfuil daWdn
o a £7] 1 & Ay 6 a LTI ! rap 6 =
uwaenay mmumuguﬁnmwmwaumaﬁmumﬂm:mmsﬁﬂ r.mﬂau'lu‘[mgau
. ar el o ar oy & a s 2 ar
15 min UsadaagLh 3.9 Fadurhugudnanavasfaumnamasuaum

P s s 2 o o ar ar v
AN 3.2 mmauwufszwm Wﬁﬁﬂ’]‘iﬂ?y@i'}nﬂ:‘izﬂﬁﬂ’]‘i’lﬂ m‘lwﬁ"uaaﬁ'r HINHTEY

sadl Fhodsuasiaw uinpsuwesnosiwesanfiad nfi, 2549)

Swelling Index (%) Vulcanized level
> 160% Unvulcanized
100-160% Lightly vulcanized
80-100% Moderate vulcalnized
< 80% Fully vulcalnized

. s = o g
Eﬂﬂ 3.8 ﬂﬂWLLﬁﬂd’J%ﬂ’]‘imiﬂuN ﬁgj #1819 Nﬁuﬁ'ﬁmﬁ
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:! =Y e )
3UR 3.9 mwusaInIw wé{uma’luiﬂﬁ?mmemé’umuguﬁnma
o § g ar o Y pus
dannudefifudarsiimauuaiassumsh 3.10

%Swelling index = (2 WasdatvfiTmesan - & vasdlateBudu) x 100 (3.10)

& PasnatianSuau
3340 AIsNAAaVANTANIIManIN2BIRax8197 01N

NAFOUMNAIATEIR  ASTM D412-98a:  Standard Test Methods for
Vulcanized Rubber WazThermoplastic Elastomers-Tension dadrathefduens
{lugddniuad Die C e eIastuTaatng 6 mm uﬁm'lugﬂﬁ 3.10 @Ay
wuTaBuNeRoLIaaY 3 dumibimuluszos L feaiedineday 5 pieces Taldiasas
universal testing machine lugﬂﬁ 3.1 ﬁfmm%'; 500 mm/min lagls loadcell 100 kg

L =33 mm
‘{T
A} A =25 mm
_ ' ~ait ||V ‘
W =6 mm H@Rag) T, A B = 40 mm
' \_—m—i 24
‘G(Rad)_
C
- 47 —————K

C =115 mm

;:! nu s [} .
3 3.10 mwuﬁmmmmawumamamaaugﬂé’umaé Die C
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G IUAaUTIa  (Tensile strength) Wazsnlugds 500% wesHdues

ar of P
FIFNNTTN 3.11 use 3.12 @daal

Tensile strength, MPa = F (3.11)
A
1ag F = Lﬁi‘lﬁ’i}lﬂ’}ﬂ@, kg
A d e o« A e ' 2
A = WHABUIAATOITUAIDEN, mm
Modulus 500%, MPa = F (3.12)
A
lay’ F = w3shszustia 500%, kg

]

& A e e o w 2
A WHIRWINAUNTUAIBE N, mm

2341 PAsNAdaUdNTaNIIMEAINIHENIIRAILNLSY

fadatitdusuilugiauusd Die C au%uﬁaatiwﬁqmmgﬁ 100 + 2°C Wil
22 + 0.3 h ARITINLUPLIIGIBHN Lﬁuﬁ'fmmoﬁqmﬁ{}fﬁ 23 + 3°C fnnerayizning
16-96 h yastuLsy Finameuauunig1n ASTM D412-98a Tasianmaumwiuedsyes
et 3 funils fearedranagou 5 pieces fauts 500 mm/min YaulF loadcell
100 kg ﬁnmmﬁ'mum’amﬁmmﬂu@ﬁa 500% WaIUNIeNENMSA 3.11 Uaz 3.12

4 " , . .
771 311 mwLaIes universal testing machine
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Han1snieasad uaﬁmmzﬁnan'ﬁﬂﬂam

&
=

risplEwmsgnmransznumesssnadluihenise wazszazR LI
Sdnautiaionedu mssugnionsfy ua:muﬁaﬁuﬂ’aﬂﬁumaﬁ‘lﬁ’mnmiijuﬁﬂmﬁu
HANRIILAN s’fistﬂumsﬁnmﬁ%’yé!’au.@ié’umwuﬁaﬂmsnwmaaqﬂmmﬁmfﬂmoﬁu Tag
namanaasauladn 8 g do dud 14 ndndy mydnwinansnuvesriauas
ﬂ%mmmmsmﬁ@iaqmmwﬁﬂmﬁu udimTTusvaniieeaiy deldenmatiy
wnienssefisspzaammafuraniinigadisg maadidnmnde Idud NH,  DAP
wavlanflonsatsa uaz TZ udmfl 1 2 3 uaz 4 aadien gt 5 neianIgUKe
nsEnurssEsaiiias Ttz eI I Re A ddesusR g sanihrtuuszmiud
Shovedy daud 6 wmsansnihdnitinademetudiionesfissasnsudlansla
Sughgasinesafiy §audl 7 adnfimIfinyinansznuessmsiaiuazzosaa iy
drensaadessinsuindvenietunsumaed uazdinfi 8 ndnfimsdinm
N&m:‘nn"naamsmﬁua:smmmxﬁnﬁ:lmaaﬂ@iaﬁwﬂ’ﬁmmﬁlﬁnmqﬁ‘lﬁmnmi@mfﬂmo

TUHFNEISLAN

A = & w ¥ ] ? YN
4.1 ﬁﬂﬁ’]ﬂanizﬂn‘ﬂadﬂi&!‘]m NH3 Y1928/ ILNUTNHIWI1EWITARNS G] AadNUR

Sr b &4
WILGEA W1 H1ﬂ§ﬂllﬂ$ﬂ’liﬁ);ﬂ@l‘l%’] 3 M LY

gramwn s newnaslngussRudlndid s lndmtarayiingfinan
matfinigsariendsTrmnmiuszozauuaue 2 Tuis 1 Gonuacluinendio
VIUWInta 2 1@au mMatein NH; ues T2 TSN AW IEATBITIFIN F9079
Bumsaliniumassaznanmaisinese witednisidnmeanisnueims
@a NH;  Tud3unaeneg @mam:ﬂ:namﬁnﬁwwmﬁﬁaNanszﬂuﬁaﬁﬂmom NRHA®

[T
-3 k3

T REAS ST LA ENNTRIWIBIETIY

414 AnwmansznuzealZanweslifie  (NHy)  Aiszpzanfivinm
Wrgnesane 9 doanianansan

Tunszuaunsraaiiensdu msnessvsniaimsniuiuaandidy

'lun'wﬁ’mwn’i'mqﬁuﬁ"maaﬂ TumaSuamwihessatewnnouaifadifaadug
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Qmwwﬁwmaa’fu LasaIgaudszRnsmunsHan Imnﬁaamwaauanwwwmmﬁﬂzm

[ :/ s Ly, g’ FI " 2 ]
gannyaTVBNE. 'tuﬂaguuawmmmomwmmmmaau‘lé‘lummaﬂ 1dun
Banwasudnanae USunaiiasouds Usunowealuiis Ysinmnsaledussvele

uasUSamuuniga

4411  umnialaduszimeld (VA No.)

USuansa lunusst ‘nﬁ‘l@’i’u"}uau]ﬁmasﬁwmqﬁﬂa%ﬁmmwms
nmmmaomma‘lﬂ YSunmunTa lusings mﬂ‘lﬂﬂumm Wit ﬂﬂmmﬂuﬂmmw‘lm
mmaﬁm'mﬂumwﬂ‘%mmnmlwumm;‘lﬂﬂ?mmo ua.,l.wmuamaﬂ@mmﬂlu
2.3 % winlil$msiadsmnanin (Blackley, 1997) Famninmnaniweds NH; USanal
starnin 0.35%wiw Yudnan wefidoesgauleldain esmnanzanuilunse
drefinanzey gamabitanansaladuszm u‘lﬁgﬁu (ronsol weslrnna, 2549) lums
nanpssEnIHansEnUpas NH, lmbnsauSann 0.35%wiw Fulyszazamaiiy
Mesauuile 45 G Lﬁaaaﬂﬂé’mﬁ’quaﬂiiwmmumcluﬁuﬁ NTHUEAY
mfaaJé’nﬁuﬁszwﬁwﬁ%mmnm‘lﬂjﬂ’mzmU‘lrﬂuﬁ'}tmaﬂu,a:ﬁ:ummtﬁuﬁ)ﬂmmﬂﬁom
0 B945 i YaEeEa i NENINGI8 NH; 0.35 0.60 WAz 0.80%wiw 3$9uMY TZ
0.05%wWiw muéhé’mmmlugﬂﬁ 4.1

0.07
0.06 - 0.0527 00568
’ 0.0526
. 0.05 - 0.0495
= 0[0390
s 0.04 1
z 0.6370
5 003
> 7 0lo34s
0.0280
0.02 4 —C (1.35%w/w ammonia
—— 0.60%w/w ammonia
0.01 A —&— (), 80%w/w ammonia
0 T T T T T 1 T
0 15 30 45

FL, latex storage (days)

A as as 3 o :’
3P 4.1 anuFuRniEw i Rnaneladussmeldsnhosauazszozasmsiiy
TE9E® 0-45 % SNHAENINENY NH; anandutued1d 9 39uny TZ 0.05%
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Lﬁu‘lﬁ'mﬁmmmﬂ‘lmﬁ’m:mn’lﬁqﬁummzUsnmm‘stﬁﬁﬁqmaamﬁnﬁ'ﬁmmn
segsaa iy 0 89 45 Y Tasfiatnwanndsn NH, 0.35%wiw UTunoinsaluiuszing
T Raauen 0.0390 1515 0.0495 uaziiofnnan weas NH, 0.60%wiw Uas 0.80%wiw
Burmnselwiurzmeldifiudwan 0.0345 15u 0.0526 wazan 0.0370 ilu 0.0568
ey e nuuaiidoaussniemafuiniime Blackley, 1997) usdiiri
aaamlumnmn‘swUmmmmmum 45 W ﬂaaU’Lummmmmammmmww’lums
Shaasizermwheatu Lmﬂmfﬂumﬁmmnm‘lwmgmalmmm HNIEATNIINATN
¢l NH, 0.36%wiw 32ty T2 Ssdmnanmsinmnamndas NH, 0.60%wiw Uaz
0.80%wiw TN TZ Entasileszozianfuhmsaumninaud 15 4 Fulandiii
SBnoufinsdnten aaEn1Einman IneIEasy NH, 0.35%wiw - $uiy T2
0.05%wiw Lﬂuﬂ’%mmﬁtﬁmwa‘lumﬁnmamwﬁ’qmmmﬁammum%ﬂaé‘lé’muﬁa
45 u lapfiFnansaladusmeldlaiin 0.05

4.1.1.2 WSuawunii@oy (Mg content)
o A g a jad =y

wuniidoyleaauluiereas suffulunisamasauifanmls
o as - ¥ 3 23 | & A e . .
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NH, (Y%ow/w}
In field latex 0.35 0.60 0.80
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A17NN 4.3 ‘izﬂum‘swmmmmnmﬁamunmfﬁaﬂ’nﬂwmu

Level Skim coagulation feature
1 Not ceoagulate
2 Flocculate
3 Crowd
4 Coagutate

= 154 h ] s = 4:3 k. :’ = as ot 2
INATWN 4.4 l‘i’i‘lﬂﬂ’ﬂﬂ’]ﬁ‘]wﬁﬂﬂﬁ]ﬂiﬂﬁﬂﬂ%’]ﬂ"]\iﬁﬂmij 0 % INWIHFINWAY

NH, 0.35 W&s 0.60%wiw @ANTndUsa e (coagulate) uashasfuflaamibean

s 84 e a- ! { hrd
SnENINGIn NHy 0.80%wiw Suaatnnanuiiu flocculate LRLIOINATEHLLIRINTT

EA A ~ & . vy B e &
wntuenfiamosfivuanasy (phase separation time) winleildalumsuaniu

A’ i . H A 1 ¥ byt
WA 1.35 min a2 min wasldusnsudinhonssagninmannadn NH; 2n

& 4 w . . X [y
F19n 0.35-0.80%wiw Saunualiia phase separation time H3EHz R IWNLUTUALINY
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Sutsnsaiuflaanihseaafinus 15 Y4 lapfivein 48 s 1iu 7 min WalSun
¥ v r v
NH, Auauain 0.35 10u 0.80%wiw lwinoneag naadluesefi 4.5 uazwudndie
o oY v ¥ as ar s A 2y ar
aRufldomingnegafiuwn 15 30 uaz 45 Hu Janwoaldivduiingsnmanin
v v 1 B
frensaaday NH, Usinonianifing 0.35%wiw usadluaian 4.4-4.7 HUAD TEHZEIED
frﬁmﬁuﬁqﬂwoﬁﬂﬁmani:ﬂudanwsﬁhﬁhmaoﬁﬂﬂwaﬁﬁuaﬁﬁaﬁhkutﬁaaaﬂniﬂﬂﬁﬁsmmﬂﬁ
anaiene thanmslalatladaresdndlailsons de vaslWlaDauasllsdn 1iu
& P A A ~ I ¢ 4
nonlosaupasnsuendiaauazneswe FauRuahosninanudluaeaaasearaaniinns
3 4 =y = th‘ J 4 a‘ 13’ el d'f. ;ﬁl 4 o I
& dsmslalasladaiafindumaszoza iy sabuiie honvangninuilussos
J x:§ i 0 #; 1 1 = o A’ o _ & :’
Laanuwuwu.uauiaaauqmLﬂuaquﬂiulmnqa%unﬂuwnmmtua:gnnﬂaﬂaanmwluun91a
r A L -:h 3 3 H« ::J ;’ ~ £ 4
ﬁnuLu@@qqnﬁauﬂlulﬁnwauazanuﬂLﬁuvnazgnuUﬂaannﬁluuﬁﬂnaanuwauumu@sﬂaﬁ
Fassrsamnatiy hosesaduledsindgisinansenudamslidudavesie
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ahuantasaniie

l:l :’ 11 Q- as v =y
MR 4.4 HanITNUTaY NH, Tuihoaadaniisuaaihpesny
A o o - o
NTLHLIRINTVILDUINBIMIDNER 0 W

Skim NH,in field latex
Properties o o 0
NH, 0.35% NH, 0.60% NH, 0.80%
Coagulate
Coagulation
feature
Phase

1.35 min 2 min Not separate
separation fime
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NH,in field latex

Skim Properties
NH, 0.35% NH, 0.60% NH, 0.80%

Not coagulate Not coagulate Not coagulate

Coagulation Feature

Phase separation time 48 s 3 min 7 min

- by ' v o ¥ “
TN 4.6 WNANIzNUBad NH; 1%“»1’1U’Nﬁﬂﬂﬂﬂﬁi‘imﬂ?%"ﬁﬂ']ﬁﬁﬂﬁ
P ar Hy @
?153UzL’Jﬂ'}ﬂ’ﬁLﬁ‘lJiﬂ‘l:}'lu’lﬂﬂﬁﬁﬂ 30 U

NH,in field latex

Skim Properties
NH, 0.35% NH, 0.60% NH, 0.80%

Not coagulate Not coaguiate Not coagulate

Coagulation Feature

Phase separation time 3 min 3 min Not separate
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d’ :’ 3 ar  as ;/ o

FITWY 47 HAENIZNUDaY NH3luu’lil"lﬂﬁﬂﬁlﬂﬂ'ﬁ’ﬂllﬂ'lu’lf_l']\?ﬁﬂli
{ w ¥ o
ﬂ‘izﬂ:t’)ﬁ')ﬂ?itﬁﬂiﬂﬁ?%’]B’Nﬁﬂ 45 3

NH, in field latex

Skim Properties
NH, 0.35% NH, 0.60% NH, 0.80%

Not coagulate Not coagulate Not coagulate

Coagulation Feature

Phase separation time 9 min 14 min Not separate

41.3.3 ﬁﬂmuﬂns:ﬂumaaﬂ%mmnwﬁ'a%’%ﬂﬁﬁviamsé’uﬁ’nfﬂmmﬁu
Hosnienssiuildanmafvinndissantamauaifodnm
30 ua 45 S1 dseaiverlidud (@EBmnmnaaasiude 4.1.3.2) MInARaddINil
ﬂﬂaﬂotﬁ‘iuﬂ’%mmnswﬁ’a%’%ﬂL‘ﬁmi%lumﬁﬂé’a%unszﬁ’aﬁﬂmaﬁﬁuﬁmﬁuﬁqﬁﬁnmn
Lisueuiin flocoulate THasM97 4.8 Waza1319% 4.9 UazduLIRN phase separation time
waadunIadaiSe T@ﬁé’uﬁﬂg’mﬁ’iﬁ'ﬂmaaﬁuﬂ”rmﬁn‘i?uu*mua:w%”uL%’J Huwalduns

Fum I IS NZIAENTUEN
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d‘ i < P d‘ ;at J T hnd g :’ =
MU 4.8 wannuaadFunansadaiianiludnaanIue sy
FAszpzraanmaiusnsmiimeea 30

NH, in field latex

Skim Properties

NH, 0.35% wiw NH, 0.80% wiw
Increase acid amount 100% 300%
Coagulation Flocculate Not coaguiate
Phase separation time 4 min 14 min

(a) (b)
S‘}J‘n 4.1 L’)mm‘stwﬂ“ﬁu (phase separation time) mmmmoanw‘lm'mm BNIFALAL
w1u 30 T umwmmnmﬂmﬂwﬂ 'nam’s 5ﬂ‘1:ﬂﬁﬂ’]ﬂ<§l’}ﬁ NH;
(a) 0.35%w/w uas (b) 0.80%w/w

mniﬂﬂ 4.11 (a) Li‘Jumnﬂ‘%umﬁsumsﬁTnﬁ'maaﬁ'lmoﬁﬁajﬁ%’nmﬁmwﬁw
NH; 0.35 Ugz 0.80%w/w Iﬂmuamm 4 min mamunmmamiﬂ Wi AShE eI
6128 NH; 0.35 Y%wiw Snauonti nAsAE 0.80%wiw B 1IRAY fyliuontu udlfiom
Twmsusnsudie 14 min 'lmﬂn 4.11 (b) wrimadansafutwiu 300% wia 3
wnda mmmnm‘lmummnuamae‘sum*”nmmnnuﬁ'lmaaﬂmu MEUNIAIRAIEA
Wy mmmmmnmlm‘numnuefJmmummhmoﬁnm‘lmumnm mﬂu ﬂocculate ue
TunsthhnesfinduSunm NH, g winddinm NH3 a8 madansaind 3 1

TallggaliionsaRudusaldadu
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A ] L= L) v r=9 ﬂ: ~ s
TR 4.9 WHENIENUDOY NH, damssuanhmnsafinfiszaziommanying
igoEa 45 4 '

NH,in field latex
Skim Properties

NH, 0.35% wiw NH, 0.80% wiw
Add more acid 31% 62%
Coaguiation Little flocculate Not coagulate
Phase separation time 11 min 15 min

msma‘iaoL'ﬁaJ'ﬂ"“smmnm%’aﬂﬁﬂlunﬁ%’n&n{ﬂmoaﬁm*lajf{fuﬁ’?mnmmq
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wsaslnansed 4.9 udionosRuildnmironssainmaningag 0.80%wiw S1 T
wihaunsadafsdalulSann 62% nifFunasvaniady dafumstudunalumanift
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o lsunnitn watesuengs wanldduanilniou
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auEinnetn laun Wanonsatoduszmegld dranuaiiondona Yiumas szl
HanTEnURomsSURavesihonsmiy antlesunanfituadarudatiies fle oszaniiy
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TagasedoiBunmwesvle fa USuom DAP fiaulwihenosa

v
421 An¥HanIznNUGoRIeTH
mIdmnEansznuaaIdImm DAP Twionssaffinademniminmatiu
mnansslaniy AP lwbinswa 4 520 nsreudanianmiune buduaaunan
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4214 Usuowasvla (Phosphate content)
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v v U .a: ! - s ) ar
desaluihanesausziinsdi 91ngUf 4.12 dialfin DAP Tuszdudieg 4 s2qu Qs
@ 1@ gauazanniiinwa Sowsniidouaeaanin 4 szaugmdnInuangls 100-
200 ppm 0-100 ppm auiazredalallddeinatia EDTA Tivation usisaailidnifiunm
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Mg content (ppm)

31 442 anwfiuiwhsinaesvlalvhosduey 30 9 ussfSunn
nanshd syl psdufiszaznanivihionsa 0 M uss 15 9%

4.2.42 srnulefiongang (MST)
Hassmnlumet faessmainigisies DAP Auusnfhidioalu
dosaelisanTasmnldnedlunssativmuenitidion udldmsdmwaaliagsas
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sniAnloednadesuiaionedn 3y 4.13 (a) wuisewldamihenesai
W 0 Su T61 MST lnandnanuateiitoddnuaszaunisién DAP Twihpnesaan
sedudnfannifinne wandanugl 4.13  (b) dasirenadudldaninmasaidiy DAP
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mafvihsan 15 34 ajﬂsmmuamuww 101 ppm wdanshenagalfiuus o Su 9
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wEasmwinedn e MST 3edh FuRannuaniiideulenauy divalent metal cation
Lnﬂﬂgnsmnumsuanmaﬂuau‘laaauﬂaamauaumﬂmo Fmadpsmwanihen
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Fwon o 89 15 Swlaifinansznude MST Paainn et

4.2.1.3 anunila (Viscosity)
N3y 4.14 tLammmﬁuﬁuﬁsijwmmﬁﬁﬂ WBumuyniidon
= f ‘L 1 “:’ t:zd

wazlSnaaaian ooty fnlddshosiwiddSauantiion 71 uaz 101

v . 9 . o . ¥
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lszunm 80 oPs &ufienwusslosafinszwirsuaniidouleasuivluianauns
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& R ¥ o e ar m v o )
FIIUTUIN mmﬂmnﬂmﬁmﬂTenT;Jtaqamammmmﬂwuﬁ:nnﬂaa‘[w‘laﬁﬂm HWUEE
losndintarlonanveslanswiafiaimnyomua (Yunyongwattanakorn et al, 2007)
msmﬂwu?mnmuﬂﬂﬂﬂ‘%mmwaﬁwu Ltﬁﬂﬁluiﬂ‘n 415 lugwd 4. 2.1.4) sonald
mmmmmw nHAN lsnmuﬂ‘smmm’lmmﬂwauﬂxmm 80 c¢Ps nihHum
Namﬂﬂﬂmnmmﬂu 400-900 ppm Ldanadatinoneaniuds udlidemnrinldd
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Phosphate content (ppn)
87 93 435 903 _ Oday

112 142 278 331 _ 15days

1

100 ; } i ;
5 90
QJ
&
< 80 ] ’/—*’ 0 day F1l storage
S T
g - ’\: B 15 days FL storage
ays f
= 7
& 60 =
2
g, 50
= _
40 1 1 1 1
71 0 0 0° _ Oday
101 34 0 0 _ 15days

Mg content (ppm)

fnJ*n 4.44 anaFuNwiiznisanunilan asmmwumﬁ 80 MU
ﬁ‘%mmtmnmﬁmuua:ﬂ%mmﬂamﬂmlmhmwu

4.2.1.4 YJ3u104198 (Gel content)

anfngmurlutreduls v onaaianufuiuinuananilanes
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Favon winimhmnewnnmiesag %aﬂnﬂﬂ%mmmammm’mnmmaaﬂmnmu
15 T4 a'mnjumiﬁzwuﬁ:'ﬂmwm:mwmyjﬂamwmaﬂmaqamamawﬂ’%mmﬁamﬂﬂ
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35
. 15 days FLsworage
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87 203 435 903 _ Oday
142 112 278 331 __ 16 days

Phosphate content (ppm)

gﬂﬁ 4.15 ﬂ’nmé’uﬁuﬁsxwhaﬂ‘%mmmammﬁﬁmﬁumq 60 Y wazilSuon
:’ L ﬁi o v ar ar
viasuWaluiihesdunssyzannuiiondga 0 U Uas 15 U

4.2.1.5 PBanmnsa lwsuszing 16 (VFA No.)

\Sef3anos DAP g;nu?lumﬂ%ﬂuﬁ’mwﬂﬂmmzﬁ'mﬁw Und g9 uaz
ymfiune @1 VFA  No. manfﬁmaﬁ‘i’mmuiuLﬁugaﬁmqﬁﬁmaﬁu 60 Tu luwy
anudunusrznitediunn DAP Aauluinonea Buowunilion Wanaemne
wasen VFA No. uaasluamefi 4.10
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A (% 1Y) :; o Py = ::3\ LU o
1397 4.10 ﬂ%mmmﬂ‘lwmzmﬁ‘lwummmwuwﬂuaﬂmuﬂgmlcﬂmnmsmu

DAP fisznziianfiusingnaga 0 uaz 15 14

0 day field latex storage

15 days field latex storage

DAP Level
Magnesium | Phosphate Magnesium | Phosphate

in FL VFA No. VFA No.

content content content content

of HA of HA

(ppm) (ppm) (ppm) (ppm)
Low 71 87 0.0339 101 112 0.0305
Normal 34 293 0.0239 - 0 142 0.0285
High 0 435 0.0315 0 231 0.0348
Excess 0 903 0.0284 0 378 0.0326

&
422 AnwaRansenuaansIUaENEny -

4.2.21 dnpoedonsnsfundiduaimoniadailte

a . D g I §
’*ﬂ']ﬂﬁ]’l'i’li'ﬂ 4,11 ﬂ\'!Lﬂ@1'3’1L&lﬂ‘ﬂﬁ‘l”lmﬂﬂﬁlﬂﬂl%ﬂ’m’lﬂl%LWﬁJT%

mmmnummﬂuuﬁmm‘lﬂmmm LLEI“'LHGI']TWJTI 4.12 LLﬁﬂx‘lﬂ'TSilﬁﬂ’)‘!]ﬂ\‘iﬁ'] ﬂﬂ@ﬂﬂ&ll%

‘S“UWL’JE!’WH’]TLI'!}J%‘]U’N@?W 15 % ma‘[mnﬁnmmmoanmﬂmum LL@L%u‘lﬂ’J’]LNE}ﬁWU’N

FuiiBunouanidougs 101 ppm ﬁﬁmaﬁnuwmtﬂu flocculate  GeaBunsldan
ﬂ%mmﬂamﬂmtau‘laaaxmmnw aansofisadesaminens uazlunaassiudiy

M 4.1

mstAusnEiagsEn 0 %

¥ ar ke 3’ =y o
HAaNIzNUTas DAP @ianITUMIHIBNIENNNGE =380

Skim Properties
DAP Level in ﬁeld latex Low Normal High Excess
Mg content of HA (ppm) 71 34 0 0
Phosphate content of HA {ppm) 87 293 435 903
Coagulation Crowd Crowd Flocculate  Flocculate
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{ 3 bt s :’ =) t:g
a9 412 wanIznuuad DAP @8N Idua g IanunIznziom
MRV nE9Es 15 MW

Skim Properties
DAP Level in field latex Low Normal High Excess
Mg content of HA (ppm) 101 0 0 0
Phosphate content of HA (ppm} 112 142 231 378
Coagulation Flocculate Nt Not ot
coagulate coagulate coagulats

ﬂ%mmuunﬁu‘i‘bnﬁmnﬁuﬁﬂmmaﬁmmwi{']ma pehelsfiany Ysunauunili@oauaz
ﬂ’%mmﬂamﬂw’tuﬁﬂmmﬁu maﬁumm’mﬁmﬁ’u’l,mfﬂmeﬁ’u Wegnzidn DAP 1w
mmmﬂmnmu aammsmaaamummnmnnﬂ‘smmuwnmfﬁyu’lummaanumama
mswmmmmmaﬁnu Taenéia DAP lwhimeafia LdaFanamssudma iy

nenaft 4.13 Wiaszdumadn DAP Tt smaannin USanouaniidey
T gratndoniiudes waziBunounibideubwhosfutiunbivlafienmadyany
umtammasmﬂummwumn Srfununi@suiasendafugandlailsene mon-
rubber) ﬁsymmm emmnmmmmaa’mmmoanwmwumwaamummnu NH, 11
M7 4.2 uuﬂa mmmaﬁmnwamsmaae‘lumﬂm 441 @mndy pap
dhnssaszausm st Runameniidsulwissduannndt 100 ppm sonsafinezd
USanomuniifsugadudoanu ganalmioesfivdpddninuTanaueniiBealu
donssfiuien sn:fl,ﬂUﬂn@a'lusvﬂnaﬂmmimﬁ'}moﬁnu‘lajumwmwauﬂsmm
wnnilidou foemmmanmmmﬂuuﬂ‘%mmtmnumzJu‘l@mnﬁ‘%mmmﬂmmmﬂum B
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@97 4.13 mfmﬁmﬁ’uﬁmaaﬂ‘%mmamnﬁﬁmu’luﬁwmaﬁ’mﬁmau‘[uLﬁmgq
wazingna®ny (Titration technique)

Mg content (ppm)

Latex DAP level in field latex
Low Normal High Excess
HA latex 47 38 23 13
Skim latex 3,698 1,934 1,552 681

m‘zﬁnmmansvnumaaﬂsmmwamwmm s Banauuniidoslwionsafudams
sudnithensany Tamas pAP  lwhoneafy sazantaiensfiy tdund USunmwasds
IRYa (TsC) Winnasmuia Ysunmlan wazSuouen (ash) gnmﬂﬁ:mwammm
anadwuETuMsTudTe sk sy dongaanamenasasluanif 414 Uz 4.15
laaTesauusBuiuHaN INARDITHIAN ey 4.14 wwldd Wnamasvialu
drpnssRuffAniu flwianssfndudondwianitan §unaen phase separation
fime [Auawsiewdy DAP annin TapySummasaunnndi 5,000 ppm gonaliriiens
sRusuelgmnaw Saeaalasswiinloseuay mmimﬁuﬂs:qwmgmﬂmo‘lﬁ’ a)
lﬁLﬂﬁUsmwmam‘z’lmmﬁuLﬁ:n%u tm:wu'i'}ﬂ%mmmaﬁLunii’fmﬁm‘afumuﬂ%mm
WasWaflifiadn 390 6% 1Hu 33-35% uﬁmlﬁ’tﬁufhwaawlmvlaaauﬁtﬁaﬁulmfww
mmsmn@wuﬁunnimanamamamuﬂ Lilanoaug & dlasmniBnaneadiiudn
wsiessfndudonin Lﬁunmﬁamwnmnv{aaw&@1‘1aaamnﬂwuﬁ~nuimanamam‘h
garRuiasIu i a'mLﬂu‘lﬂ‘lﬂ’nﬂamwﬁzmﬂwuﬁ:nnmun‘lulmmaaulumuﬂ
Lﬂummnﬂfnmﬂwuﬁ"’nuaumﬂma Tunsasaiudiuiinontdaniadu pap u
g Hasnnlossuvasunii@sulwiniaiuanas m'lﬁﬂ’%mmmmﬂa%‘lﬂmms
aflunIgIus198an aaﬂﬂaaanmuaﬂimmtmnmsﬁﬂwaBmmmaanmummnw
SuSunomuniidoulesey Sadu divalent ion winloaouveslansing denadoms

Jushmanhensfinadiiinieiy
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;J ¥ a A 1 e R :’ =3
@I NN 4.14 nansznurasdivint DAP 'lmi']moanuﬂﬁmaﬂam‘swmmmmmmnu

(@ heesfingdszanm o M)

Add DAP in skim latex (0 day age of skim latex)

No DAP + DAP + DAP + DAP
0% 0.014% 0.027% 0.078%
Skim latex weight 1000 g 1000 g 1000 g 1000 g
TSC (%) 3.53 3.49 3.51 3.50
Phosphate content (ppm) 3,762 5,226 10,208 21,728
Gel (%) 6.63 33.82 37.95 45.21
Ash (%) 0.41 0.39 0.35 0.29
Coagulation fea"’fure Coagulate  Coagulate Coagulate Coagulate
Phase separation time immediately | 80s 32s 45 s

emnerssd 4.45  mnanlesenvesuunihFoumitefnmnansznudentsdiud
wenoshy Wi Binauenidoaiosaulmhoesanfiadu sansouSulgemsdue
isaRulsanmsmumiungalnguazinisdfenn crowd) Wudvaald
(coagulate) uaﬂmmfu{l’oéi'smﬂ‘l@'f'hﬂ‘%mnumnﬁu‘ﬁmﬂmfnmoﬁﬁuﬁuaﬁamsé’nﬁa
denashngnnnySanoasne WlassniSanasaniiBosen 400 132,000 ppm
FnsERuLEanTTUE daduenn flocculate  1iln coagulate  usSanmeaLWan
8,800 aaiiln 4,000 ppm FIEAINTITUA L UANBIARDINK Feramunduduuansng
fuathaRnlada
a31R 416 mansenuvatiine DAP \whesainfidnademstuivesinaasia

(mqifqmaaﬁmﬁs:mm 3 M)

Add Mg / DAP in skim latex (3 days age of skim lratex)

+Mg ion Mg ion + DAP +DAP +DAP
2% 1% 0% 0.3% 0.5%
Skim latex weight 1000 g 1000 g 1000 g 1000 g 1000 g
TSC (%) 5.10 5.07 5.05 5.04 5.00
Phosphate content (ppm) 5,146 4,438 3,749 8,112 8,886
Mg content (ppm) 3,833 2,316 1,535 686 484
Coagulation feature Coagulate Coagulate Crowd Flocculate Flocculate

Phase separation time 32s Immediately 1.5 min 50 s 1.35 min
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4.2.3 afgﬂwam'ﬁﬂﬂaaa

A Banmmsiay  DAP lwihonsaa SualasassdarSunamaniiBouuss
Banolagialuinmety tlasonifiumsanaznsunanili@ouluzy MgNHPO,  uaz
Lﬂunﬂitaumsﬂsznauﬂaaw\lﬂ’lmf'lrm PINNNINARDINY N ﬂ%mmuunﬁu’%ﬂmgalu

2611 100 ppm Snansznudesuiiminesdu téud amuniianfindes wes MST d1a9 910
eRaiasslaosfin uaznaidy  DAP lushisnssalwlSunmannifinke auwium
Wasiwa 400-900 ppm m'lmnmﬂammm aama’l‘ﬁmummwmhmmwu

sepssmsiivineee Sradesudainastn teud YFunmes s MST 7
ammmmmnn’lumun 4.1 udszsumsiduyivane DAP 'lummoﬂwmmnnnmu
lugaesznzmunanInunionnaRog Tidluifsmuidnadesuiamhonedu ud
pansznuunmyTunm DAP (unan Wipsanmaavaefdusuasuldszosanliifn
1 day roumaaua3fad 1Tu1o DAP b gnsgandaimimsatanamdanu 39l
datansznuusadiile

ﬂ“%mmtmnﬁﬁnu’luﬁ'ﬁmaaﬁ&sﬁwalmmo@iamsa’fnﬁa*ufﬁmaaﬁw Wasdroany
viJu divalent cation ﬁﬂmusaﬁmmwmwLﬂuﬂ‘szgawaaaygmﬂma‘lﬁ Savbiima
aﬁwa‘fnﬁq’lﬁﬁﬁmﬁaxmnﬁt&%mﬂuﬁ'ﬁmaﬁﬁumn%u Wusuunidauuazosinaly
shinssfy seandesiulfunamsde pAP lwionewa Tamsialdiy pap lwfanawnn
fu anowaniidsuluionsafiudhag uazﬂ‘%mmﬂamwm'lmfﬂmﬂaﬁugﬁu donati

4 a_ a e P 4
WIHWEFNYILR DTN

o - < g w &
4.3 ﬁﬂ'ﬂ"] HanIenuy ﬂﬁﬂiﬂ"lmuﬂ&it&lL%ﬂa\lﬂE)L?mﬂigggl'Qﬂ'}lﬂuiﬂﬂquqEl'l\‘iﬂ(ﬂ

¥ o ar %’ =y
619 eaEND A8 TRIAENMTIVAIRINIENY

ms?mmmamzﬂummﬁ%mmuaﬂmﬁnaaLm‘luiﬂmaﬁﬂwﬂ@iaamﬁ’ﬁﬁwmﬁu
maaﬂﬂm?mLLamT,aJLﬁmjaanmluﬁﬁmmmm:lmfﬂ pafuanudusa g Tasiims
AAgnInEMHEI NH; 0.35%wiw T3mY TZ 0. 05%wiw L TuIzBzEm 0 way 15 i
ﬂ'xmaaﬂnnﬂmamwmsmsmuuaﬂmwmanmnamwmﬂmmammanmamw
o muumwnmrmmw‘nmaﬁ»mnmmummm@ Folusuindasdnuuilusze:
nemindian NH, uss TZ dadumsinmanwiing
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3
434  AnmIHansznuanig1sin

4.3.4.1 Yianansa laduszng 1 (VFA No.)
Binowaylnisaasaluiaduiinanssnuds VFA No. 283118714
mu mmulmmLwafmnamimaao'mmﬂm 4.16 TenfuBmnawenluiiauaaisann
&4 VEA No. sashistusdnas Sauaasumwi il 2 uaruisionstuitlaaninessafiu
0 uss 15 % Luaomnuﬂ%mmttaﬂmuwlaaaummm seluiindeumsasans
F=1 ] & g’ . 174
NH 2 sunsntansnmnanwieatula

9198 4.16 sudunivsnFnnumeyluiinuasisa uss VFA No. P Tw

211 60 M
VFA No. of HA
Field latex storage Ammonium laurate A mmonium laurate in FL latex (Y%ow/w)
period (day) in HA (%w/w)
0.01 0.02
0.03 0.0332 0.0335
0 0.04 0.0329 0.0320
0.05 0.0308 0.0275
0.03 0.0316 0.0365
15 0.04 0.0308 0.0316
0.05 0.0306 0.0305

4.3.1.2 anugigndIng (MST)

ﬂsmmuaﬂmuumameaau'{‘ﬁ’lumsﬂmﬁsaLﬁnmmmaam
erslunszuaumenaminmatu & iimanonaiaulwihoosandeluioned manidin
sratudsnansenulasassmnmadunealufovsssalulfuneng g iu fe d1 MST
fna'lusﬂ'n 413  URAIAT MST mmﬁqma%’uﬁ;ﬁmfumummaqﬁ'ﬂmaﬁmmzmnau
uaaf[muﬂm aanﬂlummmﬂ 0.01% 0.02% Lm,mmluﬁﬂmwu 0.03% 0.04% 0.05%
Tamimitn hons Goesndiud MsT ’ﬂﬂﬂﬁﬁ\lﬂﬂ'l anudngiu sl

1. mmwumquuaaﬂmuwaarm'luﬁwmmm 0.02% wazidnlubanstn 0.05%

(0.02% / 0.05%) Tassiwinihna
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2. dhmsuficunenluitousosalwieiaga 0.01% wanid@alwinenady 0.06%
(0.01% / 0.05%) Tagshmiminms

3. snesuiaunenlaitovsosalmimose 0.02% wasidulutienadu 0.04%
(0.02% / 0.04%) Tasbminiams

4. henstuiiaanenTaniisusasalwiionssa 0.01% wazdnlwibonsdn 0.04%
(0.01% / 0. 04%) Tasimsiniens

5. nstuiiaananlnfiovassaluihonign 0.02% wazidnlwiienadu 0.03%
(0.02% / 0.03%) Tasnimindaeng

6. dhinsufausenliflaysasaluineaga 0.01% wazidulutionad 0.03%
(0.01% / 0.03%) Tasbmininma

3500
. 0.02% /0.05%
= 3000
2 0.01% /0.05%
5 2500
'; 2000 - 0.02% / 0.04%
&
S 1500 0.01% / 0.04%
3
£ 1000 7 0.02% /0.03%
-
4
S 500 0.01% / 0.03%

0 ¥ T T ¥ 7 T T

10 52 63 84

Aged of HA latex (days)
sﬂ’n 4.16 anuFuRUSIERIN MST maoﬁqm:muuazmﬁﬂﬂma’nmaam‘smu
nonlmfinuaatsalmimafis: pzasnAoIER 0 i

Lﬁu‘l@”hﬁ"}maﬂ’uﬁ‘lﬁmnmsmajuaﬂmuﬂwaamﬂummaaﬂ 0.02% uazianlu
Wanedu 0.05% §dr MST ﬁd“flﬂ@l LLavﬁqmwun‘l@mnmsmuua:ﬂmLuumamﬂ.u
drensse 0.01% uasidulwionedu 0.03% fldn MsT mm@ Wasnnn@svenly-
Luﬂmammmnﬂmua@uammmumﬂu uuﬂaﬂ%mmuau‘[muwaamhms_mmuw
na@iady MST mmmm:r'uuuwamnmmaﬂmuwaaLmluﬁ'}mqﬁa osannaéy
u.asﬂmuuuaaLm'lummwu‘lmajmsamLam,,wmmumﬂ'sfmu awmadunanluiion
sorsaluinnnsae dszannanlafisuastsaananiolys 50% ﬂiuﬁmaumwa}
LEDYININYBIBRNINENT mmunumwwmeuﬁlaauaﬂmuwamwﬂummwmﬂman
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maul3ouifisuds MST gpstipstuianenuavlaiiousalse uazszosIan
Fusiagnam LLﬁG\Gliﬁﬂ‘ﬂ 4.16 emmuuwﬂumma}mqmaﬂ%mmuanhjmﬂaamﬂ‘lu
shnauannin tRsspe DI uIaw 61 MST Lm'ﬂumwn NMaHaEy
°uaenm‘lmam‘lmaammﬁmmammamm (Walpalage et al., 2007) 9InnTIWAY MST
PaunsIFEaLiuIm 15 3% §on*i’mmfwmaamﬁu 0 Yu afrdulade

3000
— 15 daysFL storage
= 25001
=
E 2000 -
£
g 1500 1
wo 0 day FL storage
B
& 1000
=
3
=

500 v L] T ) L] ]

InHA 003 003 004 004 005 0.05%
InFL 001 002 001 002 001 002%

Ammonium laurate concentration
A as A 3 -~ H L% ¥ [%)
3 417 Ay fuRutssn e et asdinaraniiuirn (MST) BaIUNTNINR

81y 52 A uazaBuinuenladfiousaisatiiing

4.3.1.3 537098 (Gel content)

mngﬂﬁ 4.18 ﬁ‘%mmwa’luﬁwmﬁu‘lﬂﬁmmé’uﬁuﬁﬁ'nﬂ‘%mmuaﬂu-

A -~ v
dinuaalsafitduluiims
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40
’; 15 day FL siorage
S 30 4
&
= 0 dayjFLslorage
g 20-
=
o
S
@10
D
0 T ¥ 1 T T T

mHA 003 0.03 0.04 0.04 005 005%

In FL 0.00 002 001 002 001 0.02%
Ammonium laurate concentration

sﬂ‘n 4.18 mmauwuﬁvmwlﬁmmwwmmmwumﬂ 50 i uazSuo
wewlufipuaetsalmiiens

43.1.4 ﬂ%mm‘[ﬂsﬁuﬂzmﬂﬁ’ﬁ (Aqueous extractable protein)

guiTAi sreduildunanssnuaniBanaweylnflsvsesalmiims
afatalsn aa UsanalUsdnazaniiludngnedu lesinlassatroveliséin
Usznavdsaniuandianlasanuszniaszilu 39gnoe sdadanuanludlousssadain
sjvesnsantivandanituni (Utama, et al., 2005) wnzdpyTaUNUAlYsHuTTTIaAln
auMAaLN shoredsliFosmmulinlus@ugnsedrsasn Iﬂiﬁﬂ%ﬂﬂ“ﬂ’lﬁ%’l‘lﬂﬂﬂ‘ﬁ“ﬂ%
mmtaﬂmuwaanmmﬂduﬁwmem Lta,,nnmw'lﬂnuﬁﬁanulmumaum‘mumﬂfsﬁ
ol mwuamﬂsmm‘llﬂwuwmﬂm‘lﬂuanasmammtauimuummmmnmu
aa@ﬂaammﬁﬂ 4.19 usesamyduiutsainahisauazsmiridlwhoduiaess
mmﬂsmmuauiumnuammlummo &t TRuadpiulmihosduildamninmg
809 HAXAUWIN 15 M0




a5

400
0 day FL storage
350
b
2
£ 300 A
g
-
g 250
W
=
8 200 - 15 day FL storage
&
<
150 1
100 . . : : : '

InHA 003 003 004 004 005 005%
WFL 001 002 001 002 001 0.02%

Ammonium lanrate concentration

4:3 ar ar 1] :‘ ? 2 s
31J°n 419 snuiuruseriiBnalilsduszamiweniensnient 50 1w
wasSunaweyludisusaisaluings

b7
432 ANBINANTESNUAINSIVAIWNIBIIENY

4321 Snuustaninigiunastudmaniadange
,J F: o =l :’
Sna1519R 4.47 pafivdsensenlniisusatsaluiiniaain
[} s a+r ¥ =3 g LY ? I3 as as !
0.01% 1in 0.02%wiw  Sinadamstudazasimaafia ibiihsesfinauasinin
maamnﬂ‘smmﬁuluﬁﬂmmnwmﬂmmrJ Lﬂumalﬁﬂivaawawmmsuanmaﬂ
aamauaumﬂmmnumnw Laﬂmmwmmmwmmnmmunmmnw gavldnia
mn‘msma'l‘ﬁﬂssqn'mmaenwmnmmwa'l,um‘sm'lﬂﬂszgaamamgmﬂmmnunmzJ
anans

AN 447 nansenuredadluiisusasadamssvaaiinnesiiy

- Y ¥ 9
ATzaz e NRNUINEIWIENNES 0 1%

Ammonium laurate in field latex
Skim Properties

0.01% 0.02%

Coagutlation Coagulate Crowd
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- 2 [y b4 s AW v -4 o
AN 4.18 Lmﬂunmsaummaaﬂﬂzmﬁnmﬂ‘lmmnﬂﬁmammumu
15 Yu FendlidvudrdransadafSaidudn wiiindunaylinflovaasaluhogals
o A A o 2’ o N
1Bynrodn® @a 0.01%wiw 2 slumsindunaszozanisivionese 15 1 luade

MyTuFasisiaBna T

r—‘! =% ’ g ;’ (=3
aTen 4.18 Hﬂﬂ‘izﬂll"ll’ENLL@MINWoilljﬂﬂLiﬂﬂﬂﬂ"ﬁ"ﬂﬁﬂ?u’lﬂﬁx‘lﬁﬂﬂj
~ & o ¥ ar

ArzezaMINUINIWIBNES 16 3

Ammonium laurate in fietd latex

Skim Properties
0.01% 0.02%

Coagulation feature Not coagulate Not coagulate

433 dnluamannasd

miw‘*mu,asﬂa,lLﬁﬂmammluﬁwmmﬂua:ﬁqmo'ﬁ'u ﬁwﬂ@iaauﬁ'ﬁﬁqmoﬁ
o MST usztSunoldsdussanohatsdaia weilsignansenuiusuRang datuns
L‘E’aanL%‘]uﬂ%mmuau‘[mummaﬁﬂ’luvhmaaﬂma‘lummwuuu doadnilafiadn MST
Aasmailudndny Lm:ﬂ‘%mmuaﬂymﬂuaaum’lummeamumaiﬂnmmamswmmm
ey Tﬂuﬁ’%mmuauimuﬁuammmnﬂumLanmmw'lum Bn9any s aafiads
S uarsrpznaniesawn 15 4 sheeafinliduea anafwwnzde
FHIMIWAINI Y TsaunasreslWladansnunafosnmwlwiienssa (Ho et al., 1996)
Iuamaziwus Tsdudasianifmiuenlvineda famoniuminendiaauanlooen
(Training group of RRIM, 1982) VIaﬂIN‘la'i'Jﬂgn‘lﬂﬂﬂaﬂfﬂgﬁugﬁanzﬂqﬂmaqam'J
Suandaauawloosn Hamnauoulosan SaRusuiRenuilnaeanesduosayna
t9lenny (Blackiey, 1997) nssfviifnsnimanniuin

. =y H [ =Y g’ 1 L2rY
44 Enwinansenupaslisam TZ Asseziaantfiusneins19ancng ) aodaUs

t 7l i1l
HIP19THURENITI VAN BI/AN

b7
4441 @AW IRANIENUADWIBNER
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4.4.1.1 YTananinloduszaneld (VFA No.)

ssSnENanINg93I9 T NH; ﬁﬁwlﬁuﬂ%ﬁﬂuaﬂmmﬁu
ety fa memnuﬁa“lﬁmmﬂmsmlwﬂuaasmﬂaan"lem $3n maumlmﬂaan‘lsﬁm
(TMTD/ZnO)  wia fuwa (T2) TrasuiisuiFonini 112 fiantainuuafide (Ong,
1998) mwmalmmmaﬂsmmnmlmum%m‘lwaamma dasnneanslulawmsagn
aanm‘lmﬂﬂﬂn‘s:mum‘smmuaas}mmaagaumﬂnmmﬂunw‘lwumvmU‘lﬂ Fwan
Asa0zEan nsanaiin uasnyawsaflofia (Blackley, 1997) Y3umnse loduszine e
panimaiiusniathmefiddgann s~n1umm6ﬁ°ﬁ’aﬁ'mumaammsmu ISO uazinmA
farfvuaszninidniauazgndd maamnmuanﬂmmwmaaﬁqma‘lmwamwumm
mnuamwm’lﬂ mnnm‘lwmumn‘lﬂuﬂsmmm wmmmﬁqmmmmmn wazIline
dargdosmwingansdl VFA No. &9 'LumiﬂnmwmﬂnmNan?‘nwaaﬂsmm TZ
'meamauﬂaumﬂmmmsmumwmﬂu’lﬂ‘lﬁmmsmu TZ VITIEIN BAGNITINEIN
pandauriy NH, naudslsaem fa 0-0.080%wiw $98M1 NH, 0.35%wiw fsznziam i
dsnasanowane3RNad 0-30 4 A1 VFA No. maaﬁﬂmaamm@ﬂumﬂﬁﬂ 419 wi#n
L& amweas T2 USinosnniiuann 0-0.080%wiw VFA No. Hunaliky
nagmMUTEEHIRIMILALYaINEER 0-30 U Imﬁﬁﬁ'jaﬁﬂmmtﬁuﬁﬂmoamﬁu%u
R NI ENIWEIY NH;  0.35%w/w Lﬂ'mazim@im‘lajLﬂmwaﬁa:ﬁ’uﬁamsﬁwm
gaanuafiBle wWinldendl VFA No. m‘numn 0.0521 1§11 0.1403 ez 0.4541 1ileifin
deneEn 16 uaz 30 i anuday %ammmm‘lmauamwamﬂunau wadindwndin
11 'lumaﬂguma‘lummmaa@m VFA No. §317n manmmuaammamﬂummwu
maamnmlﬁmmwummmwm HAZI NI IRATNENEN N0 NHy  0.35%wiw
$7u TZ 0.025% iif1 VFA No. Fsepzamsifivasinmesa 15 waz 30 % §9
L*ﬁunu Taniidn 0.1002 Uaz 0.1069 3 afwihmesaiitsunmniaunn deradeoiafioTann
P91 ﬂ'ﬁl“ﬁ NH, 0.35%wiw 8170 TZ 0.026% ﬁmma.mmmn'lmnmamwﬁﬂmo
@ 0 ¥ it iwldanen VFA No. sifies 0.0490 nsnafie msTnnEmWIeEe
Afumm 15 uaz 30 Yu munzaufiazld NH, 0.35%wiw  $uiu TZ 0.050 uaz
0.080%wiw \iissanihenssasisn VFA No. &1 Tosnnsld T2 lBmoanndumanzsy
Tumssnsamwihsnasefifiniiuszeziaeninm
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aTeA 4.19 Rinanselwsiuszneldlnbhasafszoznamaining
fpneEa 0-30 % lasSnIENINIn TZ uaz NH, 0.35%wiw

Field latex storage Volatile fatty acid number of field latex (VFA No.)

period TZ concentration with 0.35% NH3 preservation in field latex
(days) (% wiw)
0 0.025 0.050 0.080
Y 0.0521 0.0485 0.0490 0.0482
15 0.1403 0.1002 0.0695 0.0549

30 ‘ 0.4541 0.1069 0.0742 0.0630

4.42 @nwnanse PLI pr: 11

4421 Bnmnialuinszimald (VFA No.)
' aSsnminasaalnan N EIERANGID NH;  0.35%wiw  $3un) TZ
0-0.080%w/w ﬁgmﬁm‘ﬂm:ﬁmm 0 15 uaz 30 1% Qmwa‘%%ﬁﬂuﬁqmaﬁu A1 VFA
No. maat{'}maﬁmﬂnmnz@mﬂ uam'tusﬂﬁ 4.20 {a) {b) U8z (c)

in3d 4.20 (a) e g ﬂiﬂ‘i&ﬂﬁ.ﬂ’]ﬂﬂﬁE)LLE)&JISJL%ULLH" TZ enuduiy
0 0.025 0.050 0.080%w/w Luamumstmumwm i1 VFA No. yaaihmatulinandra
fu wirifuieeduds 60 Junda 2 1ieu iwdo inpwan g lududasld Tz Tums
Snanwdniusenlaniie 0.35%wiw nmasRaiemady Lﬁmmﬂﬁqmmnmﬁm‘h}tﬁu
1 Fu nisnfeliifdtsanaznanunilifeoy LWIL&JE}WlU’}GﬁﬂLﬂUWIWHHLﬂu 15 &z 30 1%
1 VFA No. aaainsnstuudsuniudulfunm 12 Ybenese ey Tz lwhonasa
USanmannds §1 VFA No. 'lmhmwumm uaadluzll (b) waw (c) Tannesalaifia
TZ §if VFA No. mmumwmamm mwuﬂnﬂmmw'lm m‘lmmmmumﬁamﬂuﬂqma
T uaﬂ,uammoaﬂmumu 15 4 gnandy TZ 0. 050%w!w W@z 0.080%wiw  #
VFA No. mmwumﬂ 1 1900% um’lumu 0.025 meamummammu 30 Y s
#aLA TZ 0.080%w/w §1 VFA No. Gﬂﬂ')"i 0.025 muuﬁ'} maa@m ﬂnmmnmmu 15 11
T ld TZ 0.050%wiw Snwnamml maﬁmumzmmmawmq 1 10en udwintiy
Wroatuwn 2 en Bum TZ  0.080%wiw mmzau’lums%’nmamqumsm
ANANF s VEA No. shensdusinndn 0.025 gmdhmasaiusIRaInE Y 30 T4
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SodlF T2 &3 0.080%whw S0 NH, 0.36%whw §1 VFA No. saaiizna Safidnlaifiu
0.025 ﬂmsmmwu 2 \@an muu’tuwmmna’mqummmmsmummaaﬂnau
ddlsanuads 15 Ju meidia T2 TinenesaUTano. 0.080%wiw FinBanmd
wnzatnmsinwmanmmimneusiawenlnilogelduwuis 2 Wow lapdr VFA No.
TihAw 0,025 udidesnriesavaniaany lnpawnzadrafiei MST uazanamilevas

RTIa LIS

4.4.2.2 UKL mwfana (MST) |

T2 Snadalafosmwingg (Ong, 1998) 1ilasndiGedoan e laaau
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TZ 0.050% in FL latex Zn content {ICP-AES Technique)

condition mgh on latex %wiw on TSC
Zn in FL latex 58.00 0.016
Zn in HA latex 28.49 0.005
Zn in Skim latex 43.88 0.088
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TZ in field latex (Yow/w)

Skim latex properties

0 0.025 0.050 0.080
Before sulphuric adding
TSC (%) 3.563 4.56 3.85 4.80
Zn content (ppm) . 0.52 3.22 43.88 85.96
Ash (%) 0.24 0.32 0.33 0.37
Gel (Y%ow/w) 20.38 11.48 14.44 22.68
Phosphate content (ppm) 3,762 2,686 2,867 2,741
After suiphuric adding
Coagulation feature Coagulate Coagulate Coagulate | Coaguiate

5 min 5 min 3.4 min

Phase separation time
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(Tarachiwin, 2004) Tanananiiaifinan 605 cPs (ilu 67 cPs (uaassoazBualu
4115 4.2.1.3 Unz 4.4.2.4)

Usinowaslndissassadiodudnlmsieneduen 0.03-0.05% anamile
smetuiunaliuaass sudesusoaanamiiaienstuldifedusanlaiisussise
i nddaidannniusndiluhoosauanioatu ﬂ’mmﬁmiuﬂmﬁugﬁmﬁnﬁan
IndidnaiuGudy deiunsfuuenlufonsasaunniinly Tigrsaaanuniialumiin
T

wRsHanIzNyaNY3unm TZ anutdudu 0.025-0.080%wiw lwihonssade
mwﬁﬁmﬁaﬁﬂmaa‘.’i’ugmﬁumuﬁo 60 Su laifumliusaewia 12 Antu Taofd
Tug9 66-75 cPs s‘fiaagluLnmﬁﬂaﬁmﬁﬁmaoﬁﬂmﬁuﬂnﬁ Anda U508 TZ 0.08%wiw

L L4 oy :’
hwhoeaa 'lsjﬁNam:nmiammﬁﬁmmmmwmmmmmaﬁumqﬁo 2 13an
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100 - 01‘:?,0._ - 0.80%w/w
/ ~D
90 | , / g ammonia
|
& 80
= Low & 0.050 0.02/0.03
& 70 .
T 0.025 0.02/0.04%w/w
< )
e 60 1 0.01/0.03 High ammonium
"2 0.01/0.04
g 50 - 0.01/0.05 laurate
i .
40 —#— Ammonium lavrate
— -0~ — Ammonia
30 semf—r= DAP Level
—_r—TZ
20

Increasing in concentration of chemicals

= v . 4 o o
jUh 4.28 nansenusefSunmasiaiida Viscosity 2189189TU HA 9181 60 30
nszezranfmbhnsgaiiy 15

4.5.4 d3n1at9a (Gel content)
mstAauageandasiuanuniavesinonadu Weddinm NH, 3o
wunfdisy Usuam TZ u.af::i:Uzmmgﬁmfﬂmaaﬂﬁmamznmiﬂmﬂwﬁﬂiﬂmaﬁu 98]
HadaUSinnnaada LLﬁﬂ\ﬂuEﬂﬁ 4,29
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4 J’ 4 =3

Wa NH;  S15inmunnduliliengesn 0.35-0.80%wiw  dSanomaalu
¥ P ﬁ. A‘ ] ~ /o s i L] =3
igtuRduatiTianmsiiswusslalasiou TapugasadSonaasnn 7%
Flu 27%

{ & & ’ o o <&

Y33 DAP  MANTY fepalleanasssnnmyantSyimuuniidoy wu
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wWogiWa

3
L - |
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Increasing in concentration of chemicals
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456 dSurmviagiia (Phosphate content)
15un DAP 52058 1M SN U8 I HEaNaL SE IR S UD8 819
L 1 (=3 ¥ [ s = ¢-‘; =y
7 HnadetBunawestwalwhsrasuw@ornvdSuimuuniid@oy esnnmiumsian
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4.1.2.4)
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4
457 UsnmldsAnazanuni (Aqueous extractable protein)
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4.5.8 NTRUAININIENN
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aa 1 DAP Twihensmassdus Und & uszanniiuna Wanasuealuilousealu
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0.080%wiw uazszuziasnibimsaein 0 8945 4 lasusaadunmuursssdums
suénhessivannidienssfuiudalng (coagulate) LiuaneINN (flocculate) auile
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A N U S o
GiaBanm NHs tRadu o anuauaisniu WiasanndaslfSunange

3 o
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Pu aasnoaniBoaly 4.3.2)
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Friaaa terssfufldnniowsaiv o 4 eanodudald Lwamulwmqmma
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ninfusnsaiuadssnmihensl@inesned densaRudelisudnileszozinafiy

v X
WBIFARIUTU
46 dnmrihsouazmsudloifywmiiseaiialaiduds

4.6.1 ﬁﬁﬁ’lﬂﬁ]%ﬂ@?’l%ﬁ’!itﬂﬁﬁﬁﬂaﬁii}ﬂ’l‘ﬁ‘fﬂﬁ’)vf’lEl’]ﬁﬁﬁ&l
ﬂmmms‘lmummaammaanmﬁuﬂmm*fswuLﬂuﬁ‘swmmﬂmmmmﬂ
‘lﬂmmuasmmﬂmﬂaiﬂamw @Wizndlng) e amrn ﬁ%mmmmmammma
ms'ommajaammaanu laun ﬂ%mmm‘smulummaﬂmmaw szozmMEibhims
gq szpzianfmioeaiy nANA uasUIanolulasion ﬂaﬁnmwammmﬂ‘lumc

1938

o =3 4 ]
4641 @dnwwmanssnuassd3nim NH, WATITEEIIRILAUIIEIRAND

|3
Nitrogen content Wwag Zeta potential 289411 N ESHEY

nanef 4.23 dsnessRufimnsadudmdansadai3alu
PBuransaun@ e SiRashmsaRunansaai o S ENINININSEARIY NH,
0.35%wiw  Waz 0.60%wiw LTIt Tnanziwi dhonsaivlisnsadualatinanig
Uné ua maé’amﬂﬂ'nué’uﬁuﬁrﬁwmﬁné‘ffmamf'lmaﬁﬁu PBurwlulanon
(Nitrogen content) Waz Zeta potential T,ﬂﬁmaauﬂ‘smm‘lﬂmwmqﬂﬁﬁmmﬂmmn
SUsGIEnTaug8a1UURI uaznaFal Zeta potential sasihmeiy wwleiihossfind
susldinanysinarlulanen 3%  uas 5% Taptimin uasihonssfudusdamn
fsanotulasiangny 2.7-7.8% dadnanuduiusidaewin ez liwuanusuRus
:ﬁiwoﬁ%mm‘luiﬂmuﬁ'm:nmmzﬁuﬁﬁzmﬁ@ %as:&gﬁ’mwu‘lﬁ‘lé"jﬂﬁﬂzmaﬁm'mﬁ'}
WiBanmlulasaudialszanns 3-6% aw1sndua|d
¢ Zeta potential Fangasaaihmlszerevenmans udrunusinisnagen
shatraldiin deionized lunmmdagediating mmm‘lﬂ’n fszaionas Fsasanuduiv
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mssudnniupasiignsafia 9ldiiineslunisiiasneaising WWenailyzuas

vanluiiaalasananyiunm NH, flduihnussaiensaiia wananIInasavuaa i

pwr libndganiu udsisianududszadeandt anean1Inases YdwuanuduWus

syiaeh zeta potential zenhssiyivszpzIMMADEIE NG LRZNITIUAIVDI

¥ = dl g’ = A’ :’ = ,A} & & J ¥ )
eany Lm:mammmﬂmﬁummuﬁamqmmaammmu PUAIPINVY UGAHNRTT

. g = b o 3 t x Qs e L% -
Zeta potential TaIMIENIEAN 10 W Ues 18 M Henlduandreaiuin asansieh 4.24

Saduiluliledn dhenssRndusaonyia liduas nyTanm NH; WRETZHSLIANSLAL

v 1 [} A 4‘ ¥ =3
gantoee Wlsnsnasszgfinntinsenhienesng

A iy ? r-3 o s :’ = o ;’ ar
AN 4.23 ﬁ&!?JG\'W]ﬂ?ﬁﬁﬂ&]ttﬂﬁﬂﬁ?’%ﬂ@l?ﬁ]Bﬁu’lﬂ’lﬂﬁﬂilﬂ'}[g 10 YU NWIUNERINE

FATHAIY NH; ULI0TY 0.35%-0.80%wiw Tli:ﬂ:t’)ﬁ')tﬁﬁﬂqﬂ'mﬁﬂ 0-45 1%

Zeta potential (mV)

Field latex ~ NHg of NH, of skim  Nitrogen
storage field latex  skim latex coagulation  content Ly .0 \ith  Dilute with
(day) (%) (%) feature (%) DI water buffer
0.35 0.18 Coagulate 4.99 -59.3 -
0 0.60 0.20 Coagulate 3.97 -48.6 -
0.80 0.42 Not coagulate ~ 2.68 -39.6 -
0.35 0.18 Not coagulate - -47.9 -
15 0.60 0.33 Not coagulate 7.77 -51.7 -
0.80 0.70 Not coagulate 4.67 -45.4 -
0.35 0.14 Not coagulate 4.76 -56.1 -35.9
30 0.60 0.17 Not coagulate 3.84 -50.5 -31.9
0.80 0.30 | Not coagulate 5.14 -64.7 -39.7
0.35 0.17 Not coagulate 4.85 -50.4 -31.9
45 0.60 0.22 Not coagufate 5,36 -44.9 -28.0
0.80 0.43 Not coagulate 3.74 -50.5 -30.3
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a9 424 msiiuufinuen Zeta potential Tanbignssfines 10 uaz 18 M
HRRININERAATRIN 0 W

Zeta potential (mV) of skim latex
Ammonia concentration (Dilute with DI water)

preserved in field latex (%)
10 days skim latex age 18 days skim latex age

0.35 -58.3 -68.4
0.60 -48.6 -45.2
0.80 -39.6 -41.4

Tuas R 4.25 dlumsaniin@usaszozaiuihoesivnisen
¥ a Ad ] ar  as & a ~ . A - = 8 3 o
ti'tmtanmuma@tan’t‘s%ummaoﬂﬁmmnu Todnwautadueg ifmdu ldud YSanm
Poanderianye (1sc) Wuamasiva (Phosphate content) Funuas (Gel content)
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Y3 ouaaiiansin 64% ‘INW]E}’NE{mJLS&I'%JUG]’)E!'m‘I}uLLﬁ”LaJﬂLmJWtU’NﬂﬂM 3 Fuduhl
frpeafuaslaidud atoﬁ'm'tmtam‘smaﬂasﬂtwu mNa'lvtmmmnmmmtﬂummaﬂ
wtlaisuas TaguSanonamAudu 71-73%  NHANITNARITISARHUT mafiaead
anuFuRwslasassnuaNunia Wasrnaldornfawussidenloanuarswuse
- R ¥ 5 R4 a X ' A a X A .
lasafinnianuszlalasiandinabihoniladu udlasfitANIndeszBzIRIINURIENI
- A} as a v:’ =3 | B & 1 ﬂ‘ = x:? [ ﬂf a 3 ct [}
sRunudunauivihensany laisudn mw.ntata'nmﬂmmﬂutaaﬂtnﬂmnmm‘hﬂmma
A ¥ J ¥ =y P ' r—" t b s 5 i
Asunniitesnsbusiheneaiu Aarusadanloszndnanmad aaiumsaaySumaIn

Mgy shnesfy msaaviusndonlss wEandaunensiiawussidealss ane
nlisnesRumunsosusldudifuhonssfoduszssnnmwm Fawoandaanuam
ASudug AiumsaaTusinlwhovsfudndulmivislodoaloasenlod Favnlh
st mrarldadn wesniunnsaagndlalderaszanlusdu wasilW
drpnasRndualdaan deinenadwlylddn Tusanluirensadufianuszidonlss

3 - I3 v o A’ c‘ A" 3 L by =~ [P
IERIINU 'Yl’ﬂ.ﬁ AL’ NINTUANYITUEIRIMNNYR ﬂﬁﬁ&iﬁﬁ?ﬂ’]ﬁﬁﬂaﬂﬂﬁlﬂﬂ?
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Skim storage period (days)
Skim properties

G 1 3 5
TSC (%) 6.81 7.32 6.72 6.84
Phosphate content 3,641 3,290 2,632 3,644
Gel conte nt (%) 41.92 64.45 70.79 72.62
Acid amount (%) 0.65 0.65 065 070 0.65 0.70
Coagulation feature Flocculate Flocculate Not  Fine Not  Fine

Phase separation time 248 130 s - 4 min - 4 min
4.6.2 meunlaifawiinseaialadduds

Tmmsaninedulndnd 4.1-4.4  Tedpfitnansznudamsllduaiues
denesfia 8a Usanm NH; Usunmuealuifinuasise sepzantfivingn e uas
sozraaiuimstia %wammmaeaﬁmmwsmﬁ wazszpzanfviosRuiiy
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22 mslddwlniuaslodowlaasonlodlunsaalsdinlusesfio ddedfs maunnae
Tsanlaen sihpesfiniesnaald wadadedia dosldiamlumeiudiitomwuumni
2 T mal’ﬁamv;nmonsm'lﬂmmw'laman‘lm (Iwlsarf naufivingg, 2538, mmwm
Hotud, 2540, Len@ng evludieTnaed, 2541, qniweel gmanad, 2541 use #Bena
JUFITAWS, 2543) %&mmrﬂmﬂmmm‘s‘lﬂwmmzmamﬂm@@mammmnsm #o9
drilafladunu anusaEiandeinaadetiias uasansaldenldaialuszay
gagnnIsuidundn mﬁanmimomﬂmw‘lumsmmmﬂnmmwaaaaam Rip
anwmmﬂmwmommn LT TIeE MIRguds nsmRaNATITeUES Lﬂmﬁﬂmuwu
msEUHRUISE mnmsmammauﬂmtﬂu'lﬂ‘lﬂ@nuauﬂumnn'afx'l,umﬂ‘mfﬂmnw‘laj
sudnhonesfa wiadwlsnnanad it (Blackley, 1997)
1. 759
2. ddEnlaslaazamin lamawzinfavesuanlasaudszy di- use
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GTI97 4.26  MIMBARATSALAN I TIUAIBBIFENY

Coagulation Coagulation
Coagulation feature Feature
Level evaluation
1 Not coagulate Pulpy skim coagulum Not
coagulate
Big and crumble
2 Flocculate skim
coagulum
Crowd skim
3 Crowd
coagulum
A
4 Coalat Packed tight skim
ocaulate o
coagulum &:| | Coagulate

sedu 1 wensafinlddud (No coagulation) shufldnuuzifiaazidoaasaiionily
>y B a dg = gt |3 & - ]
5360 2 FUIATY (Flocoulate) sRuautilungy thasau
g a ar ] ! [=) o [ ] ~ lA’ gt a 1 A A’
se0 3 Sudauduin (Crowd) shuduidundandalngiiu Fuaniuiannienn
as L ar o ~ &t [ ! B 3 I3 = ~ o dl @ J
5260 4 3028 (Coagulate) afudvdnudanlng win mllafanmilaanis

46213  HANIENUBBILNADHATEITTINIVAIABNISTVAIVDY
wraedny

= asn A et y ~ 4 &

gnwwulARugwzesinashiideeg 2+ mgmmawumvlaaau Failu
m‘imﬁ"ﬁaﬁ%’uﬁ'ﬂﬂﬁmsaﬂmmﬁmmm*’ﬁ'uﬂs:ﬁgﬁé’amaum&mﬂmo‘lﬁ?} 519190 wasld

ﬁ";‘lﬂ'luqmmmmmﬁ’]ﬂszﬂﬂ wiarhdmin

198 4.27 uaasdnamaiinnie-aia (pH) vesEIRsRIINGEUATRT

dndusasnududn 10%  anuiunsasreraanieuaaidoy Saunifidwug b
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a] X Q4 as 1= F)
a13197 4.27  aMaiiinIaaaont aRasE i ITUANN )

Type Chemicals pH of 10% solution
Salt CaCO, 9.5
Ca(NOs), 8.3
Ca(OH), 11
Coaguiant Al(SOy); 3.0
FeSO, 3.2
NaOH 11.5

msnaaadlanldiieneaiy 200 g luinned MnsIEiaINIRUANIEN 1A
indauaswiemstasduaaiiununsasafidardudn Wadnnansfiwanzansessia
wasiRin ol nununsedail G lanisaduanauiarasionueane sz8uInImMs
wnTRe LA Til Lasdnwaemauiuastanens Tansmazfiinsafududalaa
figa e dounmalng) Sudaiuwiu wasuandnda lusimdunuiildldailuszdy
ANSIMANTIN

SINASIT 428 uaRLBIUMSUAIG (CaC0y), UnALFuIHATa (Ca(NOs),),
iasadara (FesO,), tandualansanlad (NaOH) unza13sial (AL(SO4)s) Jwanssiudu
Sishlszansnwn lagrlnhosfudbidusadadansadafiSaduduifased
e nanmiiududalanauananany wpslsRaudnuuzpesiaufidasmismasldas
Hroduen hwinmiumesdutonlnaiuin (coagulate) Tuinwuznsdnainnafiv
sedl 4 wiawilaafanu (Crowd) wialuisau 3 Fatssdnmmsliweiiwesiwnuas

FrdudnaznsadaiSade 1
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a519h 4.28 é’nwm:mﬁuéﬁ“ﬂaaﬁqmaaﬁmﬁaéﬁ'uéﬁﬁamnﬁaﬂ%amiﬂﬁw%’uﬁ’ﬁmﬁ’u

nIaaaiaIa
Salt Coagulation feature
- Coagulation
Code of salt Acid conc. Feature of skim Phase
level
(%) lump separation fime
- H,S04 - Not coagulate 1mindbs 1
CaCOg H,S0, 0.2 Flocculate immediately 2
Ca(NO3), H,80, 0.2 Flocculate immediately 2
Ca(OH), H.S0, 0.2 Not coagulate 40 s 1
NaOH H\S0, 0.2 Floccuiate 30s 2
Ferrous
H,S0, 0.05 Flocculate 30s 2
sulphate
A|2(804)3 H2804 0.05 Flocculate 30s 7 2

a €1 s g =
4.6.2.1.4 Nans:numaawaammmam‘saumﬂaemmaanw

nasf 420 sawedweisiianadazeianlud (Poly
acrylamide polymer) IFdadnuofiflu PAA Tadudanunia TFRN LN TIUNEENY
Tateunnatoulnag Wungunaiug (sz6u 2) TanldarsiSanmdasuimfn
0.0004%wiw  TINNUNTATANIIA umsﬂnmswl"ﬁm‘smmnmauq F300UNTA 1%
1885 (loos aoud, 2540) uaninuaaaliduas Aminudalargealsd iiulmdenin
aan  (wodimas  ASoriud, 2540) msaxmﬂ‘[maﬂLm:msa:mUmﬂﬁnmnu‘lﬂaanm
FalWFadiuadudn 10% (aFq vuwun, 2537) laasandalnsRssaiaglag (HPMO)
utulsdonlaaadadaine (SDS) (Moonprasit et al, 2008) loidpuwaiasadiag
(Falsar yrynd, 2542) WFams AT04-A dolsununadafinte ddminglFlsummn
ﬁ’l'lmu'num wnmﬂnummumwmsmmﬂm maﬂumlé’luﬂnsmﬁﬁmﬁmum 39
anwaiauasnodwefifiundy leriwednisinasuiiiaiin uaznefozaian ludt Fanu
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wadwefriianatezadariud srulihbhresfinduilddiuensdulidui (szay 1)

or o4 ‘X =) 3 i k) o L L3 ' ar L~ L=
Wudud ladwdundunausnism (szal 2) waslFSnatasuninunsasalig

a7 4.29 SnuoemIsuivesiosiudedsudmenaaeiuaITInAY

nNINmanI3e

Coagulation feature

coagulant
Code of Adjust Phase Coagulation
Acid cone. Feature of
polymer pH separation level
(%) skim lump
time
Not
- H,80; - - 1 min 45 s 1
’ coagulate
1 Yes 0.2 Not 23s
Envi H,S0, 1
No 0.2 coagulate 6 min
a Yes 0.2 4 min
PA H.S0,4 Flocculate 2
No 0.2 4 min
3 Yes 0.2 Not 2.4 min
C480 H,S0, 1
~ No 0.2 coagulate 5.5 min
paa’  H,SO, Yes  0.0004 Flocculate 2 min 2
Remarks Envi = Polyquaternary amine cationic polymer
480 = Polyacrylamide polymer 1
3P,*’-\ = Polyacrylamide polymer 2
‘PAA = Poly anionic acrylamide polymer

asnglsany udasnedazaianlud (PAA) TEUSunanlesiios 0.0004%

wiw  Tnunsadaiaen am'rmﬂ%’ﬁﬂian’rs{fnﬁ’aﬁwmaaﬁu‘léﬂmwﬁu 2 @n g9RNN

SQNHQJJL'}JRLSJGIS’J% memazwuﬁ’%mm PAA ﬁﬂmmnumwwﬂﬁ’lmvﬂu 2 TN

meﬂu'lunﬁ‘lmwaamai PAA munummmumauuawmmﬂﬂﬁﬂ Lwaﬂsuﬂmms

Fudpnafindeszau 3 wie 4
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@319 4.30 é’nwmzmﬁné’wmﬂﬂﬂwaﬁmﬁaé’uﬁ?ﬁwwaﬁwaé‘ﬂ”‘sam?ﬁfmé’uﬁq
JWNUNIRTANTIN

Coagulation feature

Polymer  coagulant

Two Adjust Phase Coagulation
Acid conc. conc. Feature of
coagulants pH separation level
(%owiw) {%owiw) skim lump
time
Mot :
- H,S0, - - - 42 s 1
coagulate
PA
+ H,50,  Yes 0.1 0.2 Flocculate 1 min 2
CaCGC,
PAA
+ H,S0, Yes 0.0004 0.1 Crowd immediately 3
CaCO,
PAA
H;S0, ©  Yes 0.0004 0.1 Crowd 30s 3
+ Aly(SOy);

nEannaaedluatef 430 wuiimaduas PAA 0.0004% Tambhntin
sunuuasidsuaiuaiua (CaCOs) 'lﬁ’mﬁué”:%mmﬁuLﬂuﬁau'lmﬂu,awuﬂunfi'x
(szdy 3) \Buwaded PAA iRpvatafn) uRzLONERENsuasIrTITIuA vielduss
PAA 0.0004% lagiamiin $3UsId (Al(SO.)s) & squealdonmawindun Tdiam
- pswangadin i ldutusesdosaniuaiua (3za1 3)

Fsdnwnfmamf patunansenursdnaaidsaivaiuauszaIENIANLUNTS
Faf3adosnunetanmeaniy aef 4.31 Tagmsusnimnoneadoanivamald
senadldutumsdudsinoad tinldidlsuaaidoamivauaiases 90 0.05%wiw
(Sl 0.03%wiw Tanensafiunameiiuionldniam (crumble) Hanenduan 40 s 1
o min wseiunlmdmmuiesaBnmansdandeldhuduneadaumiveina us
SrEmLE TSN tudle waadsuaiuauauazaTEulNadean Mo ke
AYSULNTUEILAZLTYY Tapuaaldouariuaiuainadamsuanduannndt tilesenns
Gl By atenasringu udldiamusnsumunh satumslfueadoamsvamaiu
mi'ﬁamf'mmuaun'm'lmﬂunamnau’l.umﬁnmﬁ'}moanm’mnn PAA UaznIadaiisn
3 amnzaunihmita Snaanuws s ssammTn s
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TnunsaaaRaIe

Coagulation feature

CaCO,  Al(SO,),
Two Adjust Feature Phase Coagulation
Acid conc. conec.
coagulants pH of skim  separation fevel
(Yowiw) (Yowiw)
lump time
H,SO, 0.05 0.05 flocs 40 s 2
CaCO,
H.50, No 0.03 0.05 crumble 2 min 1
+ Al(SO4)3
H,S04 0.01 0.05 crumble 2 min 1
H,80, 0.05 .05 flocs 40 s 2
CaCQO,
H,S0, No 0.05 0.03 crumble 1% s 1
+ Aly(SO4)3
H,S0, 0.05 0.01 crumble 15 s 1

mnﬂa‘lnmsm‘nﬁﬂwﬁanﬂm%’maaﬂaaaaaﬁe’f'gﬂwaﬁmas‘ (Tridib T.et al,

2006) uaznatnlumssolanenniadudioasdy  (Amitharajah  Uaz  Mill,  1982)

Fuilwgrunalnmsfamsdudrsanhionsafiudion sflwathuiuuaadouaiveiua

- 2 = A4 a > % v = g
‘ﬁsaﬁ’]iﬁulugﬂﬁ 4,31 ‘Ii\‘i‘r]lg:ﬂ’)ﬂUﬂdﬁﬂ&igﬂaa&liﬂﬁﬂ’}ﬂmEJI‘III&JL&QR H1NaINaRLUT

Lﬂumﬁuﬁ’aumum:ﬁ’u uaztRNTWIAUBINGNNRDUSHAY tri- divalent ion waRluas

L ; : 1 v ko T
gnsoaassolgldnndwfiadens %ammmﬁavguagmﬂﬂaaﬂamﬂm (Tridib T. et

al., 2006) uazlosannyasndarimifianlszgsousymand LAzTIVINBRMALN

= ] & ] b = =t AJ
iEng ldngaiouossfiusivmalnalin

Colioid

Polymer
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31 431 dufegpunalnmsiudeveiale sléwadwaihsnuaadoumivea
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sdadrelsfiaumslfuasi@ouasuatuatunanyda pdueineneafin S05unm
mald 0.4%  Tamiminiheosfa aafluiinanmsfaminhl Sinesesaadunu
gisiadidnnisansnansznuraadnlod savinase  Uae papain nnensuzaznafifida
masusreaieesiuRndy Wesemnstfiiwladanadimansalfifiunadasnt
W nanseh 4.32 naseumsiusnhssfutliduddmiwled 2 sialulinoa
0.001%wiw 32HENEWNUIASNAINE 5 min B33 T Sadunsadai-gariondwlesy
Savinase WRE Papain 9Inpnuzazna YSum 0.001% Taimin wihasridfism
gaug 5 min 9ude 3 urauldunia Flisnusndusaiienosfinitlisudald

snnamsnesadluaef 4.27-431 samsfiminsanlumslilumsiudams
sAuluapmInantasnine PAA 0.0004% uazuastBnuanivaiue 0.1% Taushmin
swnummamsmmumu unsvmsnaaadludeieasiusiuam 15 du ewsasiody
shensinldagwnnanmlidudaas sansadiudplimaiudanluszavanann
maa'mﬂwﬁ'm‘lﬂ ﬁmﬁ‘mummJwﬂumsmajmwwulunmummamwwmu'l,u
a7t 4.33 Fawuh mmmsmmwmmwm 0.30 1AnAasesANLFen 1 kg i
T,ﬂﬂ'laiwmwanmtmsﬁmmlummnmen athslsimantRanmssusaeeafiaila

aumh&ag’lmmmumtﬂunammu Zamsddinmadnuneelyl
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a3 9h 4.32 am:&mzm:alnmmmmmmﬂmuawmmmﬂu‘lsmf savinase IRz papain

faruntadafate phonafivensy 1 3u)

Skim coagulation feature

Period conc.i conc.2 Phase
condition Feature of Evaluate
of rxn (Yowiw)  (%w/w) separation
skim lump
time
Not
Control - - - pulpy 12 min
coagulate
Not
5 min 0.001 - pulpy -
coagulate
Enz Sav
Not
1 day 0.001 - pulpy -
coagulate
Enz Sav
Not
+ 5 min 0.001 0.05 puipy -
24 coagulate
Fe
Enz Sav
Not
+ 5 min 0.001 0.05 pulpy -
coagulate
CaCQO,
Not
5 min 0.001 - pulpy 5 min
coagulate
Not
5 min 0.005 - pulpy 11 min
coagulate
Enz Pap
Not
2h 0.001 - pulpy 2 min
coagulate
Not
1 day 0.001 - pulpy 7 min
coagulate
Not
3 day 0.001 - pulpy 10 min

coagulate
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d' L2 = as  ad ¥ - ah 1 & o
AT 1N 4.33 wqumﬂﬂﬂumwumﬁ'\maanamlmmm

Skim latex 15 tones (~750 kg dry skim)

amount Cost up
Chemicals Appearances Baht/kg Dry wt per kg
% pet pond
(kg) dry skim
PAA Powder 150 0.0004  0.06 OB g
CaCO; Powder 14 0.1 15 210 B B

4.6.3 agﬂnamsnﬂaaa

nmsanmanuduiuiTninee Zeta  potential  USunadlulasianues
shenesfin uastldpfganalwimesfududen ldurd Wunmwenluily szpzianiy
dhenose uazszpzafivhonshs Lﬁ'ammme;maonws%uﬁqnwnmaaﬁwmaaﬁu Taiwy
auduRuDITRINg Zeta  potential Banwlulastenveniisnsafin uazy3uno NH,
BT LT PRI ATTRRTY Lasszpzam NN AUTaniesiu ﬁaﬁ?ummeqmaami
%’mﬁmnmamfﬂmmﬁu‘laj’lﬁtﬁﬂmnﬂdmLﬂuﬂ?wmaumﬂmmﬁmm:ﬁ%mm
1%1@1'5@1%7}?]’]6]'2’1&!’!?]‘11% LazannsansRsausTavesissata ldud Wi
wasudinsnue Yiunmwamyla Yuoies wu-hlBnovasda laifianudminiounis
Fudonineenitpriaia u,viﬂ'%mmmaﬁum‘[ﬁmiﬁiu%umumﬁ’né‘ﬁmmsamf'lma
afn Gonailuledn Lala"?';Lﬁ@x%m'ﬂuwaﬁtﬁmﬂnfhuﬁ‘laﬂ'ﬁmaﬁﬁmnn’inﬁama‘lu
dhenasfin ianuszdenlossenineiu
”“J%ufﬂmmi‘laﬁuﬁwmif'immﬁmwnﬂ%é’nﬁﬁus:ﬂmmxﬁuﬁ’ﬂmaaﬂ JTUIRT
diuthenesfy Aflanumanzsududumiamsiad msdfiaemlagennn WaniBnnsld
waﬁmas‘ﬂ?mﬂwaﬁavﬂ‘%m‘luﬁuwuﬂaLs‘fmuﬂﬁuamm’mﬁ'unmfﬁ’aﬂa%ﬂn'J’m’i’u'lums
ﬂiuﬂsaﬁﬁmmmjﬂ'Lmumnmmﬂmummunaunaummnu Iﬂnﬁé’uﬂumimﬁ
Watwng 030 vndsmneafiuuiian 1 kg et Mt fodawdiwldgenn VR
SanmRnsazmonadiwed ussidvanadaciudeioeaiy uarlinugndudaiigm
Tundanmsd ati’m‘lsﬁmmﬂnﬁ’aam‘sﬁ’mms:é’vmﬁuﬁ'}ﬁ"}moaﬁu‘lﬂ%’uﬁﬂﬁlﬂn

kY 1 as o = )
ANaLLTL (RSN INNTFANEA 81‘1]




128

4.7 @numanIsnyzad NH; DAP TZ uaznealaifiaaasisanazsyazaaniiy

¥ A1 w oA o ¢ ¥ ¢
W‘IEl'l\?ﬁﬁ‘ﬂ&lG)ﬂﬂ’ﬁ%ﬂﬂiﬂ‘)&lm’maﬂﬁa&m’}EI‘NﬂE)&J‘lJ’]'Jﬂ

L= 3’ [ g" 1 o
471 mansznuzesdSanm NH, huhgedaiasss LR UAUUIYIIHAA DAL

as a) ¢ &
nsusNaITasHasgInanling

] - ¥ & 5 .
MnUf 432 WSnm NH; TusoneEe wazszpsalAviieage il

F) as as d ] ar s 1 s L 1
nansendacsinsuiudestenssinig esnnlifenuduiutetefaiaw widh
ﬂﬂmoaﬂgmﬁumuﬁa 45 Su Tanenaaimsuines 111% uaz 119% lifianuuandis

atainpddn -

19 11032
~ 17 -
£ s O O— 11538
g 115.38 115.38 115.38
E | 113 - -114.42
oh 111.54
% M s 111.54
c% 109 1 —O— 0 day FL storage

—O— 15 days FL storage
107 - —A~— 45 days FL storage
105 . ' ' T '
0.35 0.60 0.80

NH; in fleld latex (Yowhv)

'sﬂﬂ 4.32 anyiuuiveIaTinIuING (Swelllng Index) Ppainenauing
uazSuo NH, Fezpzranfuiions 0-45 M Avimmsiv 18 h

= g’ © %‘
4.7.2 wHansgnuvaslsuins DAP 1%%'1 I FAURSIEHEZIFTINUBISTIED

| ) ar 3 2
ADATWHNITUIN Gl‘l‘iiﬂdﬁﬂ&l grenanilian

SIRaTEILIRIINTIAY 0 i WiamIganAaniuf wudnlalfy DAP

seanmnfunsanitnaosielszann 900 ppm TnansznusaaTiinisuINaIBe
- as o g A ¥ A

pvneutae usadlugld 4.33 TasuwrIudsiimyuryddiaaiisimnsaaay DAP
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i suda denesentdrzdunstantluduon winanursdeulosunn 1ile
13umwaaiwa 400-900 ppm walanwon s dsuudseasdsiimanudada
FaromileduSnmamyia 300 ppm Tnannasioesaiuun 15 3 datwlSana
WomWaluszay 400-900 ppm e ifiAenussdenTosAudulwihsnaeulng 9n

mathanurzganlpslasefindrawuse trivalent (Tarachiwin, 2004}

120

115.38

i15 - 115.3

115.38

110
107.63

109.62

Swelling index (%)

105 —— Oday FL storage

—— 15 days FL storage 103.8

103.85

100 T T 7 T T T T
’ Low Normal High Excess

DAP Level in filed latex

‘iﬂ“r’l 4.33 mﬁuamwuﬁmmwumimum (Swelling Index) ’ﬂmmmoﬂauﬂnﬂ
gz Fanm DAP fiszaziaaifuiies 0 waz1s Ju nalansy 18 h

473 uansenuasslSinmuaslaiisassisaneauinsuiaazes

Adngenanig

mn‘iﬂ‘n 4.34 Lﬁu‘lé’%’@mu’i’\é’%ﬁmsmuéx’as\nnﬁ{mﬁaﬂ%mmﬁﬁ‘lu
isnatuannan ‘[wmumimummaqﬁ'xsmﬂaum’mmm?mmmﬂuLu:Jmam
0.01%wiw lwinenawa waz 0.03%wiw Twbinadufian 113% dnansAftiem
Lmﬂmﬁuuamw‘lqummmm:if'}maﬁ’uﬂmmﬁniugﬁu Tamamzagrsiailadu
waulutiinuasisalwionsduds 0.05%wiw é’am@‘lﬁ'ﬁ'xﬁﬁ'}é}“ﬁﬁmsmmﬁag\aﬁEgmi‘]u
123%  udathdlsfauanmzdndainmuine 119-123%  Linandedeiiindng
a-ﬁmsflm'}maﬂﬂmauﬂsmmanmmu mmwmsmm’lumuanmw 9lftany
11’1mammmwalvxmmumsmummmmwammumswﬂau inde wWediinm
waaliflouassaluh HIIE donaliadpsmymhenatiufisis mafaiuradsulodln
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drprenauihadsssnin é’ommmnmﬁ%ﬁmsmué’aﬁgo gazFone ladrdSunm
peuluifineasaluhoetu Suansznudedsinmnudannittwioess Wwldaan
LﬁatﬁuuaaﬂmLﬁyuaaLimluﬁnnwaﬁuga 0.05%wiw  silnstiudIgInhlugnzia
ealuilonanisn 0.03%ww taz 0.04%wiw saten uiaFinawenlufisusairaly
shenesanninenn 0.01%wiw il 0.02%wiw vaiivBanameslfiousetsaliihng
Furiin  lFuanauandupsstriimsuasdrdaewin wesenligadoayllu

A &
ATZUIRMITLTUAININ

124
123.08
122 1
- 120
118 7

116 1

Swelling Index (%)

114 1

113.46

112 ¥ T T 1 T T
InHA 003 003 004 004 005 0.05%

InFL 00 002 001 002 001 0.02%

Ammonium laurate concentration (% w/w)

'sﬁw 434 enuFuRniveIasinsuIua (Swelling Index) ypahensnamidias
WBinoweyludisusarafissszanifiviime o 9w valumsiy 18 h

474 mansenuznslSinm TZ aassfnsuisdizesidugrsennilag

a’msﬂﬂ 4.35 Wium TZ 'Lummamﬂmﬂmu‘mommmmu 0.025-
0.080%wiw  uazzaziiafivinessaund Lifinadadasiinmsuindsaniiog
aautng osnuwltumsuaswudaswasssiimsuad ifanuduiuidalFanm
12 WhonsemAnie wsssznznanfimhoaefifinen o i 15 W
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120
—4— ( day FL storage
10—
115 - 15 days FL storage , 115.38
111.53

Swelling index (%)

0 0.02 0.04 0.06 0.08 0.1

TZ concentraion in FL (%% w/w)
P @ s s (¥ . - :’
3N 4.35 anusuRHEUaIsERMIUINGY (Swelling Index) Danionsnsug
¥ r y . .
uazSam 72 lhmessafszpzsufivinesaa 0 uaz 15 3 vislunsty 18 h

a [+
4.8 nansznuzasdSums NH, DAP TZ uaalanfizaaaise wazssavaaiiny -

¥ ] ] 1 = 1 as &
HIIWHAANDATIAINNHADILIINI Llﬁzﬁ’lt&l@ﬂﬁﬁl Do¥lan g
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481 mansenuyaalunm NHSslummeaﬂuasswzna’nﬁn
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HIYVIARNDATAITHIATUNIHLTIAD LLB%FI'IT&I Qﬂﬂ?i \‘l‘}‘lﬁ&m’lﬂ

b4 a
331 4.36 (a) winlahRduosemiossainsnsnndln NH; W50nugs
[ ' [ P ] a) & ] 3 1 AW v s e
0.80%wiw WIH 0 % dranunuasnssanasidusiantussildannmaiuinm
¥ & = ; = ar § [3 d :’ e =Y OI
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25

Tensile strength (MPa)

10 -

<= -{r - - 0day {Aging)
—L}—i5days ==+ - 15 days {(Aging)
--- & -~ 45 days (Aging)

0.35 0.60 0.80
NH; in FL (% why)

10

Modulus 500% (MPa)

—— Dday - - ¥ - - 0 day (Aging)
=0 15 days == O - - 15 days (Aging)
—&— 45 days - - & - - 45 days (Aging)

JUN 4.36 anuFurmiTsssnTamImemwassfdu szt NH;

(a) AuMNaausId (tensite strength) (b) TaARE (modulus) 500%

0.35 7 0.60 0.80

NH, in FL (%w/w)

n} t‘:J a & ] o 3 L
mmznmtﬁumma 0-45 71 NINDUUISARIVANLI

(a)

(b)
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maamnmﬂmmmaﬁ LAZLROLININ (MST) mmmmmmﬂmwm LLavmulmflma
ﬂaumaﬂ‘lﬂmnmzmﬁmmmmmst.numummﬂu 45 mmmmﬂatmmmw a9
maamnmma}alummwumm’; °ﬁ'maoLmamumv‘i‘aﬂmlun?mumwam!aajzm
sepzmanfuihenased dinadedimudansstmesflsnnng Warimihorauudu e
Lﬁﬂmnwmmsmhﬂﬂmﬂ‘gam‘nuﬂmmﬂwaaﬂaumalﬁgwulﬂ FIUHRNTENUED
Tugdw ugaslugy) 4.36 (b) Usum NH, ‘laiﬁuaeiaﬁﬂu@é’aﬁauﬁuLiau@iﬁnaeﬁaﬁﬂugé’a
PERTPURR TﬂUImé’ﬁmaaWﬁumamnﬁ'ﬂmaaﬂtﬁu 0 3% SnEEnN WY NH, 0.80%wiw
ARIVNIS7 100°C Wan 22 h galszano 6 MPa FomnaTinmszySinm NH, gaLfie
aNIndldusemiinnin Lmnvnwnmmnmmoaﬂ‘luuﬂaﬂamimaamﬂautmmaa

Y39

. 2 2
o N o o
4.8.2 HA ﬂﬁ'ﬁﬂﬂ‘ﬂﬂ\?ﬂﬁ'&l'im DAP ‘l%ﬁ'lﬂ']ﬂﬁﬂ LRZISHELIRTILADHIEAN

aanamaNamuaaussas uazmlagasvesiidanis

¥ingll 4.37 (a) usz (b) USwai DAP lLifnansznudasimudanyy
falaz mimaaﬂauuum wendtmdasiodiunm DAP snnifiunaszduLSunmamua
300-900 ppm &INA lmwmmwausammmu Lmﬂﬂmaa@nm anafiwwnzdiunm
Waaiags sunsofavuszdenloeldBn dmudaussfondatanisieg Lm,,meJ%anm
Wagrlaun Naumaummmﬂﬂumaa%maummm Tanfisndszanm 2.5 MPa g
ansAuRilantszanm 3 MPa datu3unns DAP Tuansznudadinudensitianacer
Tugasmdlada duse sranfuinseae lidnansenudoaniamemamwzesld
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Tensile strength (MPa)

Modulus500% (MPa)

a

20 (a)

—0—0 day FL storage

15 days FL storage

25 R b 0day FL storage (Aging)

st s days FL storage (Aging) v
20 -
15
10
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Abstract

The effect of ammonia treatment in field natural rubber (NR) latex with different storage period time on the
properties of concentrated NR latex and stabifity of skim Jatex was investigated. Fresh NR latex was treated with various
ammonia contents such as 0.35, 0.60 and 0.80% w/w, and then they were centrifuged to get the concentrated NR latex
with 60% dry rubber content (DRC) containing 0.16, 0.18 and 0.25% wiw, respectively and skim NR latex with roughly
5% DRC containing 0.42, 0.60 and 0.80% wiw, respectively. The cffect of storage times with ~0, 15, 30 and 45 days for
concentrated NR latex with different ammonia contents on their properties such as alkalinity, magnesium content and
viscosity was observed. It was found that generally, magnesium content in field NR latex and latex concentrate decreased
with storage period times. The alkalinity content in both concentrated NR and skim latex increased with increasing
ammonia content in field latex. The viscosity of concentrated NR Jatex increased as a function of storage period time of
field NR latex. The stability of skim latex depends on storage period time of field NR latex with different ammonias. The
tensile strength of dipped films obtained from field NR latex with 0.80% w/w of ammonia was dependent on storage
period time of field NR latex. © 2009 Elsevier B.V. Al rights reserved.

PACS: 82.35.Np

Keywords: Ammonia, NR latex, Storage period, Skim coagulation

1. Introduction

Field NR latex (NRL) contains hydrocarbon (1, 4-cis polyisoprene) and non-rubber
component constituting mainly carbohydrates, proteins and lipids in an aqueous serum phase {1-
4], Fresh NR latex are spontancous coagulation and purefaction of NR latex occurring shortly after
it leaves the tree, high ammonia (HA) of the latex is necessary to preservation. In latex
concentrate, ammonia is clarified main preservative in both field latex and concentrated latex.
Ammonia solution can inhibit bacteria action arising from high pH condition, hydrolyze fatty acid
esters and in process form soaps that act as stabilizing bodies for the dispersed system [1].

* Author to whom correspondence
Tel/Fax 66074-74-446925, E-mail address:saadriyajan@hotmail.com

From the behaviour of tappers, Hevea trees are tapped usually on alternate day before
deliver to factory, the amount of ammonia treatment varies from about 0.3 to 0.8 % by weight of
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{atex with mixture of tetramethylthiuram disulfide and zinc oxide (TMTD/ZnO) expected affect the
chemical stability of latex certainty [3]. The storage period of field latex is interesting factor have
effect on latex properties supported by Tarachiwin L. and co-worker report [3-4]. The gel content
of field and HA latex increased with an increasing storage period [3-4]. However, effect of field
NR with different ammonia contents and storage period time on property of concentrated NR is still
reported, so it would be done in this work. Commercial concentrated NR latex is produced by
centrifugation, removing about two-thirds of the water-soluble non-rubber and skim rubber latex
with smaller latex particles of the field latex [5-6]. NR particles of the field latex are stabilized via
adsorbed proteins and phospholipids, which renders them amphoteric behaviour [7-8]. Hydrolysis
of the phospholipids resulted in changes of the chemical composition of the rubber/water interface
with time in latex concentrates well after production [8]. Thus the latex particles in HA latex
concentrate are stabilized mainly by adsorbed long-chain fatty acid soaps, hydrolysis products of
phospholipids. The role of adsorbed proteins on latex stabilization is less vital in latex concentrate.

This article investigates the effect of field NR latex with different ammonia contents and
storage period times on the properties of concentrated NR latex and skim latex coagulation feature,
obtained from the same batch of field NR latex. The methods for valuable quality of concentrated
NR were alkalinity, magnesium content and viscosity. In addition, the property of film obtained
from concentrated NR with different amounts of HA and storage period times was studied.

2. Materials and method

Materials

Field latex, ammonia solution, the mixture of tetramethylthiuram disulfide (TMTD) and
zinc oxide (ZnO), diammonium phosphate (DAP), ammonium laurate were to favour by Thai
Rubber Latex Corporation (Thailand) Public Company Limited. Ammonium molybdate,
ammonium metavanadate and methyl red were purchases by BDH (UK). Toluene, chloroform,
methanol, sodium hydroxide, ammonium sulphate, ammoniwn chloride, sulphuric acid and
hydrochloric acid were AR grade chemicals from Qrec. Barium hydroxide, sodium carbonate and
EDTA and phenolphthalein were UNIVAR brand from Ajax Finechem Co. Ltd. Sodium
deoxycolate, trichloroacetic acid, phosphotungstic acid, potassium cyanide and potassium hydrogen
phthalate were from Merck, Phosphate buffer saline was commercial grade from Sigma. Silicone
antifoam and Eriochrome black T were purchased from Fisher Science. Compounding chemicals
dispersion including sulphur, accelerators, activator, antioxidant, soap, filler and coagulant were to
favour by Research and development department of Thai rubber latex group Co., Ltd.

Preparation samples ‘

Field latex was preserved with NHj, 0.35%, 0.60% and 0.80% w/w of latex and constant
amount of mixture between TMTD and ZnO at ratio 1:1. The field latex samples were collected at
~0, 15, 30 and 45 days of storage periods. They were separated for adjusting propertics before
centrifugation by adding diammonium phosphate (DAP), ammonium laurate and water with Thai
Rubber’s specification of field latex before centrifugation. The total solid content (TSC), dry rubber
content (DRC), Mg content were checked and kept them overnight for magnesium sedimentation.
Field latex was centrifuged by Alpha Lava model to favour from Thai Rubber Latex Corporation
(Thailand) Public Company Limited as concentrated NR fatex and skim latex. They were taken
from each batch of %NH; level and a point of storage time. The latex concentrate adjusted as high
ammonia fatex concentrate (HA latex) by adding NH; to 0.65%-0.75% whw of latex, ammonium
laurate and water, then it kept at room temperature for 30 and 120 days.

Characterization

The ammonia content in field and concentrated NR latex was determined by acid-base
titration with hydrochloric acid. TSC and DRC of latex were cairied out by Standard method ISO
124 and ISO 126, respectively.

Viscosity of latex was determined by using Brookfield viscometer Model LVF by
Brookfield engineering laboratories, Inc. based on 1SO 1652.
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The content of magnesium ions was determined according to the developed method of Thai
Rubber Company. A 10.00 g of latex concentrate was coagulated by sulphuric acid to get solid
rubber and serum. The 10.00 mL of serum was addition of mixture of 5.00 mL NH,CI/NH,OH
buffer sotution (pH 10.5), 4.00 mL of 4.0% w/v KCN solution and 0.1 g Eriochrome back T as an
indicator. The mixed latex was titrated with 0.005 M EDTA. The end point was determined by
colour change of serum from purple to blue colour. The Mg? content (part per million on solid
rubbers) was calculated from the following equation

Mg content, ppm = 2431 xM xVxVi

TSCx W

where M is the molarity of EDTA, V is the volume of EDTA, mL, Vt is the total volume of serum,
water and acid, mL, W is the weight for latex concentrate, gram and TSC is the total solid content
of latex concentrate, %o

Coagulation of skim latex studies were carried out in 3,000 mL beakers by addition of
known amounts of commercial concentrated sulphuric acid. The time taken for of the skim latex
coagulum to separate from the serum, known as the phase separation time, was recorded.

The compounded latex formula with the network group company of Thai Rubber Latex
Group Co., Ltd. was maturated at room temperature for 24 hours. The glass plates were dipped in
coagulant solution with the mixture of CaCl, and CaCO; and dried at 120 °C for 20 min using an
air-circulating oven and then they were dipped into suitable maturated compounded latex. The
dipped latex film on glass plate dried at 120 °C for 12 min. The physical testing of dried latex film
was analyzed by universal testing machine Gotech brand mode} TCS 2000 based on ASTM D 412,
Five dumbbell test pieces were cut from each film and the average thickness was calculated and
then attached between the grips of a tensile testing machine and pulled at a rate of 500 mm/min.

3. Results and discussion

1. Effect of field NR latex with different ammonia confents on alkalinity of concentrated
NR Iatex and skim latex
The field NR with different ammonia contents had kept at room temperature for ~0, 15, 30
and 45 days, then they were centrifuged to get the concentrated NR and skim latex. The alkalinity
of both concentrated NR and skim latex was observed. Table | shows the residual of ammonia
content in concentrated NR and skim latex obtained from field NR latex with different ammonia
contents at 0.35, 0.60 and 0.80% w/v. It was found that the residual of ammonia contents in both
concentrated NR and skim latex increased with increasing ammonia content in field latex.
Generally, the residual of ammonia or alkalinity in skim latex was higher than that of concentrated
NR latex. The residual of alkalinity in skim latex was 0.42, 0.60 and 0.81 %w/w when they were
obtained from fresh latex with different ammonia at 0.35, 0.60, and 0.80% w/w, respectively.
Whereas, the residual of alkalinity in concentrated NR was as 0.16, 0.18 and 0.25 Y%w/w when they
were derived from fresh latex with different ammonias at 0.35, 0.60, and 0.80% w/w, respectively.

2. Effect of field NR latex with different ammonia contents and storage period times on
magnesium of concentrated NR latex
Field NR latex contains about 5% mnon-rubber components including mono-, di- and
trivalent metal ions with an amount greater than 200 ppm, degending on season and clone of rubber
tree. If divalent or trivalent metal atoms such as Mg and Fe’' ions linked to rubber chains by fonic
linkage, these metals can form ionic crosslink points [10]. The effect of ammonia concentration in
field NR latex under storage period times on magnesium contents in field NR latex is shown in
Table 2. It was found that the magnesium contents in field NR latex for all samples decreased with
increasing storage period time of field NR latex. The magnesium content of sample in presence of
0.35% w/w ammonia obtained from ~0, 15, 30 and 45 days was 565, 389, 371 and 350 ppm,
respectively. When the amount of ammonia in field sample increased from 0.35 to 0.80 % w/w at
~0, 15, 30 and 45 days of storage period times, the magnesium of this sample was 591, 453, 450
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and 328 ppm, respectively. This result is explained that the presence of a phospholipid group in a
rubber chain was presumed by chemical and structural analyses of NR [10-11]. Metal ions are
expected to link to rubber molecules through the phosphoric ester linkage. Thus, the magnesium
ions in field NR latex were decreased with increasing storage period time of field latex. Table 3
shows the effect of age of concentrated NR latex obtained from field NR latex with different
amounts of ammonias and storage period times on magnesium content of concentrated NR. The
magpesium content in fresh

Table 1 The effect of fresh field NR latex with different ammonia concentrations on alkalinity of
concentrated NR and skim latex

Alkalinity (Yow/w)

Sample NH; in field latex (%w/w)
0.35 0.60 0.80
Concentrated NR latex 0.16 0.18 0.25
Skim latex 0.42 | 0.60 0.81

latex was very higher than that of concentrated NR latex due to centrifugation to remove serum,
which contains metal ions including magnesium ions. It was found that the magnesium content in
concentrated NR latex obtained from field latex preserved with various ammonia concentrations
decreased when storage period times of concentrated NR latex increased. When the storage period
times of high ammonia latex concentrate (HA latex) increased from 30 to 120 days, for example the
magnesimn of latex concentrate became 12 from 19 ppm and 3 from 15 ppm at 15 days ficld latex
storage with 0.35%w/w ammonia and 30 days (1 month) field latex storage with 0.6%w/w
ammonia respectively. Ammonia content in ficld latex were preserved for a long period have not
relate with magnesium sedimentation significantly.

3. Effect of field NR latex with different ammonia contents and storage period times on
viscosity of concentrated NR latex
Figure 1 shows the correlation between viscosity of concentrated NR latex and different
armounts of ammonia in field NR latex obtained from different storage period times. It is clear that
the viscosity of concentrated NR latex increased as a function of storage period time of field NR
latex. When the concentrated NR was obtained from field NR in presence of 0.35% w/w ammonia,
the viscosity of concentrated NR was 62.0, 76.5, 95.0 and 132.0 cps, respectively. When the
amount of amounts of ammonia in field NR latex increased from 0.35 to 0.80 whw, the viscosity of
concentrated NR latex obtained from field latex with ~0, 15, 30 and 45 days was 58, 72, 130 and
333 cps, respectively. This results are explained that the gel formation in concentrated NR latex
through cross linking formation by hydrogen bonding and chemical cross links, which are a
predominant factor for the increased in viscosity during prolonged storage period time [11]. This
result supports the idea that hydrogen bonding via proteins and chemical cross tinks play a
prec21+0minant role in the viscosity formation of concentrated NR rather than ionic cross linking via
Mg" ions.
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Table 2 Correlation of NH; concentration in field NR Jatex with different storage period times and
magnesium content of field NR latex

Magnesium of field latex (ppm)

Storage period time of

ficld NR latex NI in field latex (% wiw)
(day)
0.35 0.66 0.80
~0 565 477 561
15 389 474 453
30 371 455 450
45 350 300 328

Table 3 Correlation of ammonia concentration in field latex and magnesium content of HA latex
under different field latex storage period

Magnesium of HA latex (ppm)

Field latex Age of HA latex '
storage period (day) NH;in field latex (Yow/w)
(day)
0.35 0.6 0.8

30 19 9 8
15

120 12 8 0

30 i5 15 17
30

120 0 3 6

30 27 33 35
45

120 18 31 24

350
—O— 0 days
s 300
S —O— 15 days
: 250 4~ 30 days
m —>— 45 days
e 200 -
e 132
g 150 :
% 100 % ™
- 7 72
76.5 bn_fi,_——_—g NH, concentration
04 v 58
56 in field latex
0 ¥ T T T ¥
{(Y%ow/w)
0.35 0.6 0.3

Figure 1  Correlation between viscosity of HA latex and NHs concentration in field latex under
different field latex storage period
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4. Effect of field NR latex with different ammonia confents and storage period tines on
stability of skim NR latex

Skim latex is obtained along with the concentrated rubber latex, as an equal fraction in
volume, during centrifugation of the field NR latex. Protein and other non-rubber constituents
which have specific gravities higher than that of rubber also migrate into the skim fraction during
centrifugation and not only reduce the quality of rubber but also affect the coagulation process [12].
‘The usual method of recovery of skim rubber is by coagulation with sulphuric acid. In this part, the
effect field NR Jatex with different ammonium contents and storage period times on stability of
skim NR latex is illustrated in Table 4 and 5. It was found that in skim latex coagulation part, when
storage period time of field latex increased, the stability of skim latex increase as shown in Table 4.
The coagulation of skim latex is referred to stability. If the coagulation of skim latex is difficult, the
stability for this latex is very high in value. The coagulation of skim latex obtained from field NR
latex in the presence of 0.35 and 0.60% w/w of ammonia at ~ 0 day of storage period was lower
than that of 0.80% wiw of ammonia due to high alkaline property. The same acid amount used,
skim latex was difficult to coagulate in the sample obtained from field latex in presence of 0.8%
wiw NHa, comparing to other samples at same condition. Whereas, the stability of other samples
obtained from field NR latex with 15, 30 and 45 days of storage period time are very high,
observing from no coagulation by sulphuric acid.

Table 5 shows the coagulation of skim latex obtained from field NR latex with different
ammonia contents and storage period time by using more amounts of sulphuric acids. It was found
that the coagulation of skim latex obtained from field Jatex with 0.35% or 0.80 % w/w ammonia at
30 days of storage time was some parts coagulation and no parts coagulation by 100% or
300%w/w sulphuric acid, respectively based on normal condition. Whereas, the coagulation of
skim latex derived from field latex with 0.35% or 0.80 % w/w ammonia at 45 days of storage time
was a little part coagulation and no parts coagulation by 31% or 62%w/w sulphuric acid,
respectively based on normal condition. The phase separation of skim latex increased with amount
of ammonia and storage period time. The phase separation of skim latex obtained from field NR
latex in the presence of 0.30 and 0.80 % ammonia at 1 month of storage period time was 4 and 14
min, respectively while the phase separation of the sample derived from fresh field NR latex with
0.35 or 0.80% ammonia at 1.5 months was 11 and 15 min, respectively.

5. Effect of field NR latex with different ammonia contents and storage period times on
tensile strength of concentrated NR latex film
Figure 2 shows the effect of field NR latex with different ammonia contents and storage
period times on tensile properties of concentrated NR latex films. It seemn that the tensile strength of
the films obtained from field NR latex with 0.35 and 0.60% w/w of ammonia was independent on
storage period time of field latex while the tensile strength of the sample obtained from field NR
latex with 0.80% w/w depended on storage period time. The tensile strength of the sample
obtained from field NR latex with 0.35% w/w at ~0, 15 and 30 days was 15.6, 16.4 and 15.8 MPa,
respectively. In the case of sample obtained field NR latex containing 0.80% w/w, the tensile
strength of this sample at ~0, 15 and 45 days was 11.8, 15.8 and 18.7 MPa, respectively.
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Table 4 The coagulation of skim latex obtained from field latex under different storage period

. Skim coagulation
Field latex storage

period NH; in field latex (Yow/w)
(day)

0.35 0.60 0.30
~0 Normatl ‘Normal Some
13 Not Not Not
30 Not Not Not
45 Not Not Not

Table 5 Skim latex coagulation of un-coagulation skim latex when add more acid

Skim coagunlation

FL storage time (day) 30 45
NH;in field latex (%ow/w) 0.35 0.80 0.35 0.80
Coagulation Not Not Not Not

Adding more acid

Add more acid 100% 300% 31% 62%
Coagulation Some Not Little Not
Phase sepavation time 4 min 14 min 11 min 15 min
22
20
= 18
g 16 -
B 14 -
@
g 12 -
2z
710
& g —O— 0.35% NI
—— 0.6%NH3
6 - ~—1— 0.8%NH3
4 T T L] T T
FL latex stoage
0 15 45 time {days)

Figure 2 Tensile strength of film of HA latex in various FL storage time under different
ammonia concentrations in field latex
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4. Conclusions

The residual of ammonia contents in both concentrated NR and skim latex increased with
increasing ammonia content in field latex. Generally, the residual of ammonia in skim latex was
higher than that of concentrated NR latex. The magnesium contents in field and concentrated NR
Jatex, for all samples decreased with decreasing storage period time. The viscosity of concentrated
NR latex increased as a function of storage period time of field NR latex. The stability of skim latex
depends on storage period time of field NR latex with different ammonias. The tensile strength of
the films obtained from field NR latex with 0.35 and 0.60% w/w of ammonia was independent on
storage period time of field latex while the tensile strength of the sample obtained from field NR
latex with 0.80% w/w depended on storage period time.
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EFFECT OF FIELD NATURAL RUBBER LATEX WITH DIFFERENT AMMONIA CONTENTS AND
STORAGE PERIOD ON PHYSICAL, PROPERTIES OF CONCENTRATE NR AND STABILITY OF
SKIM LATEX
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ABSTRACT : Fresh NR latex was treated with various ammonia contents such as 0.35, 0.60 and
0.80% w/w, and then they were centrifuged to get the concentrated NR latex containing 0.16, 0.18
and 0.25% w/w, respectively and skim NR latex containing 0.42, 0.60 and 0.80% wiw,
respectively. The alkalinity content in both concentrated NR and skim latex increased with
increasing ammonia content in field latex. The effect of storage times with ~0, 15, 30 and 45 days
for concentrated NR latex with different ammonia contents on their properties such as alkalinity,
magnesium content and viscosity was observed. It was found that generally, magnesium content in
field NR latex decreased with storage period times. The magnesium content in concentrated NR
decreased when storage period times of concentrated NR latex decreased from 30 to 120 days. The
viscosity of concentrated NR latex increases as a function of storage period time of field NR latex
and it dramatically increases with the high ammonia contents in field NR latex. The stability of
skim latex depends on storage period time of field NR latex with different ammonias. The tensile
strength of the concentrated films obtained from field NR latex with 0.35% and 0.60% whv of
ammonia was independent on storage period time of field NR latex while the tensile strength of the
another sample (0.80% w/w ammonia) depended on storage period time.
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INFLUENCE OF DIFFERENT AMMONIA, DIAMMONIUM PHOSPHATE CONTENTS
AND FIELD LATEX STORAGE PERIOD ON MAGNESIUM CONTENT, VISCOSITY,
GEL CONTENT OF LATEX CONCENTRATE AND FILM LATEX PROPERTIES
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ABSTRACT
The effect of ammonia treatment in field natural rubber (NR) latex with different storage period
time on the properties of latex concentrate as magnesium content, viscosity and gel including
dipped latex film properties were investigated. Fresh NR latex was treated with various ammonia
contents such as 0.35, 0.60 and 0.80% by weight and the effect of field latex storage times with ~0,
15, 30 and 45 days. The magnesium content decreased when storage period times of field and latex
concentrate increased. The viscosity and gel content increased as a function of storage period fime
of field NR latex and ammonia content in field latex. The tensile strength of the concentrated films
obtained from field NR latex with 0.80% by weight of ammonia depended on storage period time
of field NR latex. The effect of different level of diammonium phosphate (DAP) in field latex
adding before centrifugation on latex concentrate and film properties with ~0 and 15 days field
latex storage also investigated. Excess DAP level in field latex provide viscosity, gel, vulcanized
rate determined from swelling index and tensile strength of aged dipped film slightly increased.
ﬂ'lﬁ!ﬂm ua:ﬁumu /1ﬂ!l91ﬂﬂlﬂﬂﬂﬂﬂﬁﬂlﬂ lUNﬁ‘i‘i!l‘iﬂﬂ /iﬁﬂ“nﬁ'lm'lﬂnﬁ“/ 198 fﬂTl‘ll'lﬂrlﬂ
Keywords: Ammonia / Diammonium phosphate / NR latex / Storage period / Gel/ Viscosity
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INTRODUCTION

Field NR latex (NRL) contains hydrocarbon (1, 4-cis polyisoprene) and non-rubber
component constituting mainly carbohydrates, proteins and lipids in an agueous serum
phase (Tarachiwin; Sakdapipanich; Tanaka, 2003, pp. 1177-1184; Tunnicliffe, 1955, p.
662). Fresh NR latex are spontaneous coagulation and purefaction of NR latex occurring
shortly after it leaves the tree, high ammonia (HA) of the latex is necessary to preservation.
In latex concentrate, ammonia is clarified main preservative in both field latex and
concentrated latex. Ammonia solution can inhibit bacteria action arising from high pH
condition, hydrolyze fatty acid estexrs and in process form soaps that act as stabilizing
bodies for the dispersed system (Ho; Kondon; Muramatsu; Ohsima, 1996, p. 442).

From the behavior of tappers, Hevea trees are tapped usually on alternate day
before deliver to factory, the amount of ammonia treatment varies from about 0.3 to 0.8 %
by weight of latex with mixture of tetramethylthivram disulfide and zinc oxide
(TMTD/Zn0) expected affect the chemical stability of latex certainly (Tarachiwin;
Sakdapipanich; Tanaka, 2003, pp. 1177-1184), The storage period of field latex is
interesting factor have effect on latex properties supported by Tarachiwin L. and co-worker
report (Tarachiwin; Sakdapipanich; Tanaka, 2003, pp. -1185-1193). Commercial
concentrated NR latex is produced by centrifugation, removing about two-thirds of the
water-soluble non-rubber and skim rubber latex with smaller latex particles of the field
latex (Belmas, 1952, p. 124; Tangpakdee; Tanaka, 1997, p. 707). NR particles of the field
latex are stabilized via adsorbed proteins and phospholipids, which renders them
amphoteric behavior (Jayachandran; Chandrasekran, 1998, pp. 161~ 164).

This article investigates the effect of fresh NR latex with different ammonia
contents and diammonium phosphate (DAP) as well as storage period times on the
properties of concentrated NR latex and skim latex coagulation feature, obtained from the
same batch of field NR latex. The methods for valuable quality of concentrated NR were
alkalinity, magnesium content and viscosity. In addition, the property of film obtained from
latex concentrate with different amounts of HA and storage period times was studied,

EXPERIMENTAL

Materials

Field latex (FL), ammonia solution, the mixture of tetramethylthiuram disulfide
(TMTD) and zinc oxide (ZnO), diammonium phosphate (DAP), laurate soap were to favor
by Thai Rubber Latex Corporation (Thailand) Public Company Limited. Ammonium
molybdate, ammonium metavanadate and methyl red were purchases by BDH (UK).
Toluene, chloroform, methanol, sodium hydroxide, ammonium chloride, sulfuric acid and
hydrochioric acid were AR grade chemicals were Qrec brand. Sodium carbonate and
EDTA and phenolpthalein were UNIVAR brand from Ajax Finechem Co. Ltd. Potassium
cyanide and potassium hydrogen phthalate were from Merck. Eriochrome black T were
purchased from Fisher Science. Compounding chemicals dispersion including sulfur,
accelerators, activator, antioxidant, soap, filler and coagulant were to favor by Research
and Development Department of Thai Rubber Latex Group Co., Ltd. and Phoenix Rubber
Products Co. Ltd.
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Preparation samples

In part of study the effect of ammonia, field latex was preserved with ammonia
(NHz), at either 0.35%, 0.60% and 0.80% by weight (w/w) of latex and a constant amount
of a I:1 mixture of TMTD and ZnO. The field latex samples were collected after storage
for ~0, 15, 30 and 45 days. They were separated by centrifugation at the Thai Rubber Latex
Corpovation (Thailand) Public Company Limited after adding different amounts of DAP,
laurate soap and water using the Thai Rubber’s specifications for ficld latex. The total solid -
content (TSC), dry rubber content (DRC), and magnesium content (Mg content) were
checked and samples stored overnight before sedimentation, In part of study effect of DAP,
field latex was preserved with NH; 0.35% w/w of latex and constant amount of mixture
between TMTD and ZnO at ratio 1:1. The field latex samples after storage for ~0 and 15
days were added DAP at 4 various amounts and kept overnight for magnesium
sedimentation. Field latex was centrifuged using an Alpha Lava model supplied by Thai
Rubber Latex Corporation (Thailand) Public Company Limited. The latex concentrate and
skirn laiex separatéd, Samples were taken from each batch with a different %NH; level and

stovive time and a different Mg content level and storage time. The latex concentrate was
adj:+ - to a high ammonia latex concentrate (HA latex) grade by adding NH; to 0.65%-
0. . w/w of latex, laurate soap and water, then kept at room temperature.

C. . cicrization

The ammonia content in field and concentrated NR latex was determined by acid-
Lane titration with hydrochloric acid. TSC and DRC of latex were carried out by Standard
seethod 180124 and ISO 126, respectively.

Viscosity of latex was determined by using Brookfield viscometer Model LVF by
ook ficld engineering laboratories, Inc. based on ISO 1652.

The content of magnesium ions was determined according to the developed method
ol Thai Rubber Company. A 10.00 g of latex concentrate was coagulated by sulfuric acid
(0 oet solid rubber and serum. The 10.00 mL of serum was addition of mixture of 5.00 mL
BN HLOH buffer solution (pH 10.5), 4.00 mL of 4.0% w/v KCN solution and 0.1 g
toochrome back T as an indicator. The mixed latex was titrated with 0.005 M EDTA. The
it point was determined by colour change of serum from purple to blue colour. The Mg
¢oniend (part per million on solid rubber) was calculated from the following equation

Mg content , ppm = 2431 xM xVxVt
TSCx W

wiiere M is the molarity of EDTA, V is the volume of EDTA, mL, Vit is the total volume of
seomn, water and acid, mL, W is the weight for latex concentrate, gram and TSC is the
total solid content of latex concentrate, %

The gel content in NR was determined as follows. The 0.03 g of solid rubber was
dis=olved in 30 mL of toluene and kept in the dark without stirring for one wecek at room
ter, - tature. The solution was filter through 325 mesh stainless sieve to separate the gel
fi. 1o from the sol fraction. The gel fraction was coagulated with methanol and dried in
oveun al 100 °C.
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The phosphate ion concentration calculated from the calibration curve between the
ahsorhance and the concentration of phosphate ion. The serum of latex 10.00 mL were
Joveloped colour with metavanadate molybdate 10.00 mIL for 15 min. The aliquot was
fitter with the filter paper No. 40 and measure the absorbance of spectrophotometer brand
rlovaspec 1T at wavelength 470 nm.

The HA latex compounded used compounded formula of the gloves factory.
Surelling index of compounded latex was determined the cure level. The compounded latex
matured for 24 hours were cast and dried at room temperature. Dried films cut to circle and
sonked in toluene for 15 min. The swelling index was calculated as follow,

Swelling Index, % = (& swellen circle - @ original circle) X 100

J original circle

where & is the diameter, mm
Dipped film was prepared by the glass plates dipped in coagulant solution with the
aixture of CaCly and CaCOj; and dried at 120 °C for 20 min in an air-circulating oven and
tlen they were dipped into suitable cure level of compounded latex. The dipped latex film
o olass plate dried at 120 °C for 12 min. The physical testing of dried latex film was
.1+ 2odd by universal testing machine Gotech brand, TCS 2000 model based on ASTM D
1171, vive dumbbell test pieces were cut from each film and the average thickness was
culanated and then attached between the grips of a tensile testing machine and pulled at a
i of 300 mm/min.

RESULTS AND DISCUSSION

iivact of field NR latex with different ammonia contents and storage period times on
sigaesium, gel content, viscosity, swelling index, tensile strength and modulus of
concentrated NR latex

ihe efieet of ammonia concentration in field NR latex under storage period times on
nnenesium contents in field NR latex is shown in Table 1. The magnesium contents in
ficld NR latex for all samples decreased with increasing storage time of field NR latex
Lcause of the magnesium ion form precipitated complex between phosphate ions from
hediolyzed fatty acid in latex under increasing storage time of observation. This result
dedueed that the influence of different field latex storage time could affect the magnesium
ceutent in the latex but different ammonia content could not be affect.
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Table 1 Correlations of NHj; concentration in field NR latex with different storage period
times and magnesium content of field NR latex

Storage period time of Magnesium of field latex {ppm)
field NR latex
H 0,
(days) NH, in field latex (% w/w)

0.35 0.60 0.80
~0 : 565 477 591
15 389 474 - 453
30 3N 455 450
45 350 300 328

Table 2 sliows the effect of age of latex concentrate obtained from field NR latex
with different amounts of ammonia and field storage period times on magnesium
content of latex concentrate. It was found that the magnesium content in latex concentrate
also decreased when storage period times of latex concentrate increased

'Table 2 Cotrelations of ammonia concentration in field latex and magnesium content of
HA latex under different field latex storage period

Field latex i
1 . Age of HA latex Magnesium of HA latex (ppm)
storage period
NH; in field latex {(%w/w)
(days)
(days) 0.35 0.60 0.80
30 0 0 0
~0
120 0 0 0
30 19 9 8
15
120 12 8 0
30 15 15 17
30
120 0 3 6
30 27 33 35
45

120 18 7 3 24
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from 30 to 120 days because they were precipitated due to hydrolyzed phosphate ion when
storage time increased and exception of the sample containing 0 ppm Mg content obtained
from field NR latéx with ~0 day. The magnesium content of latex concentrate was very
lower than those of field latex due to magnesium sedimentation with DAP and
centrifugation process. o
Figure 1shows the correlations between the viscosity of latex concentrate and
different amounts of ammonia in field latex obtained from different storage period times. It
is clear that the viscosity of latex concentrate increased as a function of storage period time
of field NR latex but not related with ammonia concentration in field latex. These results
are explained that the gel formation in latex concentrate through crosslinking formation by
hydrogen bonding and chemical crosslinks, which are a predominant factor for the
increased in viscosity during prolonged storage period time (Tangpakdee J; Tanaka, 1997,
p. 707). The increasing gel content of HA obtained from field latex at higher storage time
increased was observed as shown in Figure 2, according to the increasing viscosity of HA
latex. From Figure 2, gel content of HA latex was slightly increased with increasing NHj
concentration in field latex. When field latex was kept for a long time period, the gel
content of HA latex remarkably increased comparing same age of HA Jatex. The gel

- 40
é 30 ' R .
< 30 25 Figure 2 Correlations
T between the gel content of
S 90 A 7 HA latex and NHj
5 : ation in field latex
8 12 concentration 1n iie
g o4 oo in various field latex storage
- e 8.3 periods
© - 2.6
0 - T T T T T
NH;in in FL (%)
0.35 0.60 (.80

—— ~0dayof FL storage —d— 30 days of FL storage —2¢— 45 days of FL storage
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content of HA latex obtained from field latex containing 0.80% w/w of ammonia for 45
days of stored time petiod was  about 30% whereas gel content of HA latex obtained
from field latex in the presence of the same amount of ammonia with storage period of ~0
day was roughly 8%. This result was explained that the occurrence of gel formation
through ionic bonds or dissociation of phosphate groups by (NHg)2SOs. This result
supports the idea that the hydrogen bonding between proteins leading chemical
crosslinking in latex plays a predominant role in the viscosity formation of latex
concentrate rather than ionic crosslinking through magnesium ions in latex. The increasing
gel content of HA derived from field latex a long time period of storage due to the
increasing in viscosity of HA latex. |

The swelling index of matured compounded latex was measured as illustrated in
Figure 3. The ammonia content in range of 0.35-0.80% w/w in field NR latex could not
affect the swelling index. The storage period of field latex at keeping from ~0 to 45 days
showed the swelling index value of 111-119%. It is deduced that these are not significantly
different in swelling index. The tensile property of this sample is presented my
presentation.

Effect of field NR latex with different dinmmonium phosphate (DAP) concentration and
storage period on phosphate content, viscosity, gel content, swelling index concentrated
NR latex and dipped film properties

The field NR in the presence of ammonia and the mixture of TMTD/Zn0O in ratio
1:1 had kept at room temperature for ~0 and 15 days. DAP was added into field latex to
improve theirs stability and then they were centrifuged to get the Jatex concentrate. The
phosphate contents of latex concentrate depended on the amounts of DAP were added in
field latex, leading to the decreasing Mg content in HA latex. It is illustrated in Figure 4.

120 119.32
o~~~
£ .
¥ 157 1153 11538 V83 Figure 3 'Corfelatlons
= 11442 between the swelling index of
o 1115 compounded of HA latex and
= | 15154 111.54 ' R .
=110 WNHj concentration 1n varlous
& field latex in FI, storage times

105 T T T T T

NH; in field fatex (%)
0.35 0.60 0.80

*— 0 day FL storage — ™ 15 days FL storage —&— 45 days FL storage




174

1000 -
B : .
= 800 Figure 4 Correlations
E 60 between the phosphate
£ content of HA latex and
S a0 4 Mg content of HA latex
f:; at ~0 and 15 days field
§ 200 - Mgeontent  latex storage period
A
0 T T T & (ppm)
71 34 nd nd _ ~(day
101 nd nd nd _ 15days
—4— ~0 day FL storage —3&— |5 days FL storage

In Figure 5, the viscosity of HA latex obtained from the field latex was increased
- as a function of magnesium (Mg) content and phosphate content in HA latex due to ionic
linkage through rubber molecule in presence of phosphori¢ linkage. The HA latex obtained
from ~0 day field latex storage showed higher viscosity than from 15 days due to high
level of phosphate content in HA latex.

The gel content was depended on field latex storage period. The HA latex obtained
from field latex storage at 15 days showed higher gel than from ~0 day as illustrated in
Figure 6. However the amounts of phosphate in latex affect gel content because of
phosphosidic linkage between rubber molecules. It was found from the high gel content of
TIA obtained from 15 days of field storage period with excess phosphate level (> 900 ppm).

Figure 7 obviously illustrate the decreasing in the swelling index of HA obtained
from fresh latex at ~0 day storage with the increasing amount of phosphate, '

)
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=
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especially at 900 ppm of phosphate in HA latex, whercas the swelling index of HA
obtained fiom 15 days of field storage period was a little difference. In addition, it is noted
that the HA latex containing excess phosphate ion in latex 900 ppm of phosphate ion in
latex at ~0 day of storage gave the low value of swelling ratio. The propeity of this sample
will be discussed in my presentation. |

CONCLUSIONS |
The magnesium contents in field NR latex decreased with increasing in storage

period time of field NR latex -and latex concentrate. The viscosity of latex concentrate
increased as a function of storage period time of field NR latex in similar to the gel content.
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High ammonia content in filed latex for long storage are another factor cause the gel

content was rapid increases, The ammonia content in field latex storage ~0-43 days could

not affect swelling index of compounded latex. The tensile strength of the films obtained

fiom field NR latex with 0.35 and 0.60% w/w of ammonia were independent on storage

period time of field latex while the tensile strength of the sample obtained from field NR

latex with 0.80% w/w depended on storage period time.

The increasing in phosphate content from DAP adding in field latex in excess level before

centrifugation, the latex concentrate gave the slightly different properties in viscosity, gel
content, swelling index and aged tensile strength of dipped latex film. Especially, excess

level of DAP adding showed the slightly increasing in viscosity, gel, vulcanization rate and

tensle strength after aging because of the phosphosidic linkage formation between rubber
chains. '
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ABSTRACT

The influence of ammonia treatment of field natural rubber (NR) latex with different times of
storage on the properties of concentrated NR latex and coagulation of skim latex was investigated.
Field NR latex was treated with various ammonia amounts as 0.35, 0.60 and 0.80% w/w with
tetramethylthiuram disulfide and zinc oxide, before being centrifuged to obtain the latex concentrate
and skim latex. The residual NH, in the latex concentrate was 0.16, 0.18 and 0.256% w/w and in skim
latex was higher at 0.42, 0.60 and 0.81% w/w, respectively due to main ammonta removing from
filed latex into skim latex part after centrifugation. The influence of field storage times of ~0, 15, 30
and 45 days with different amounts of ammonia on the latex concentrate properiies was observed.
In general, mechanical stability times (MST), volatile fatty acid number (VFA No.), gel and
phosphate content increased with increasing storage times. As ammonia content in skim latex
obtained from different storage periods increased, their stabilities also increased, leading to difficult

coagulation of skim latex.

Keywords: Ammonia, NR latex, Storage period, Skim coagulation
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INTRODUCTION

Field natural rubber (NR) latex consists of two main components one a hydrocarbon (1, 4-
cis polyisoprene) and the other a non-rubber component consisting of mainly carbohydrates,
proteins and lipids in an aqueous serum phase [1]. It is well-known that fresh NR latex
spontaneously coagulates shortly after it leaves the tree, and to facilitate preservation high amounts

-of ammonia are added to the latex. Ammonia is the main chemical used for clériﬁcation and
preservation of both field latex and latex concentrate. Ammonia inhibits bacterial action because of
its high pH and also hydrolyzes fatty acid esters to form soaps that act as stabilizing bodies for the
dispersed sysiem [1"].

Tapping of Hevea trees is usually conducted on alternate days before being delivered to
the factory. Ammonia is then added at levels that vary from about 0.3 to 0.8% by weight of latex
together with a mixture of _tetramethylthiuram disulfide and zinc oxide {TMTD/ZnO} that improves the
chemical stability of the latex [2-3]. The time of storage of the field latex is one factor that has an
effect on the latex properties (Tarachiwin L. et al 2003, [3]). The gel content of field and high
amimonia latex concentrate (HA latex) increases with an increasing storage period {3]. However the
effects of adding different amounts of ammonia and limes of storage on the properties of
concentrated NR are still being reported and this study continues with these reports. Commercial
concentrated NR latex is produced from field latex by centrifugation. This removes about two-thirds
of the water soluble non-rubber components and this part containing about 5% of the total rubber
mostly with the smaller latex particles is then skimmed off [4]. Hydrolysis of the phospholipids by the
alkaline ammonia results in continued changes to the chemical composition of the rubber/water
interface of the latex concentrate well after production [5-7]. The latex particles in the HA latex
concentrate are stabilized mainly by adsorbed long-chain fatty acid soaps, the hydrolysis products
of phospholipids. The role of adsorbed proteins on stabilizing the latex is less vital in the latex
concentrate.

To the best of our knowledge, this is the first of its kind of study wherein this arlicle
investigates the effect of adding different amounts of ammonia to fresh NR fatex and the times of
storage on the properties of latex concentrate and features of the skim latex coagulation obtained

from the same batch of field NR latex. The most important factors for obtaining the best quality of




179

latex concentrate were alkalinity, mechanical stability time (MST), volatile fatty acid number (VFA

No.), gel content and phosphate content.

EXPERIMENTAL
Materials

Field latex {FL), ammonia solution, the mixture of tetramethylthiuram disulfide (TMTD) and
zinc oxide (ZnQ), diammonium phosphate (DAP) and laurate soap were provided by Thai Rubber
Latex Corporation (Thailand) Public Company Limited. Ammonium molybdate, ammonium
metavanadate and methyl red were purchased from BDH (UK). Toluene, methanol, sodium
hydroxide, ammonium sulfate, ammonium chioride, sulfuric acid and hydrochloric acid were AR
grade chemicals with Qrec brand. Barium hydroxide, sodium carbonate and EDTA and
phenolphthalein were UNIVAR brand from Ajax Finechem Co. Lid., potassium cyanide and
potassium hydrogen phthalate were from Merck. Silicone antifoam and Eriochrome black T were
purchased from Fisher Science. Chemicals used for dispefsion including sulfur, accelerators,
activator, antioxidant, soap, filler and coagulant were provided by Research and Development

Department of Thal Rubber Latex Group Co., Lid. and Phoenix Rubber Product Co. Ltd.

Preparation of samples

Field latex was preserved with NH,, at either 0.35%, 0.60% and 0.80% wiw of latex and a
constant amount of a 1:1 mixture of TMTD and ZnO The field latex samples were collected after
storage for ~0, 15, 30 and 45 days. They were separated by centrifugation at the Thai Rubber Lalex
Corporation (Thailand) Public Company Limited after adding DAP, laurate soap and water using the
Thai Rubber's specifications for field latex. The total solid content (TSC), dry rubber content (DRC),
and magnesium content (Mg content) were checked and samples stored overnight before
sedimentation. Field latex was centrifuged using an Alpha Lava model supplied by Thai Rubber
Latex Corporation (Thailand) Public Company Limiled and the latex concentrate and skim latex
separated. Samples were taken from each batch with a different %NH, level and storage time. The
latex concenirate was adjusted to a high ammonia latex concentrate (HA latex) grade by adding
NH, 1o 0.65%-0.75% wiw of lalex, laurate soap and water, then kept at room temperature for 30 and
120 days. |
Characterization

The ammonia content in the FL and latex concentrate was determined by acid-base titration
with hydrochloric acid. The TSC and DRC of the latex were carried out by Standard method 1SO 124

and 18O 126, respectively.
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The gel content in NR was determined as foliows. 0.03 g of sofid rubber was dissolved in 30
mi. of dried toluene and kept in the dark without stirring for one week at room temperature. The
solution was filtered through a 325 mesh stainless sieve to separate the gel fraction from the sol
fraction. The gel fraction was coagulated with methanol and dried in an oven at 100°C.

The phosphéte concentration was determined by reference to a calibration curve of
absorbance at 470 nm plotted against the concentration of phosphate ion. The 10.00 mL of serum
of latex were reacted with 10.00 mL of metavanadate molybdate for 15 min. An aliquot was fittered
through a filter paper No. 40 and its absorbance measured at 470 nm by a Novaspec |l
spectrophotometer.

Volatile fatly acid number (VFA No.), the number of grams of hydroxide ion required to
neutralize the volatile! fatty acid in a latex sample containing 100 g of total solids of the treated latex
was determined perﬂ:dicaliy in accordance with the standard test follow ASTM D 1076. The VFA No.
was meastred by the quantity of barium hydroxide react with the distilled-off short-chain fatly acids.
The calculation of the VFA No. s an follows:

VFA No. = (AxMx561)/wxTSC)

Where :

A = cubic centimeters of Ba(.OH)2 solution required for fitration of the sample,
M = mole of the Ba(OH), solution,

W = mass of the latex corresponding to 10 mL of acidified serum, and

T85C = percentage of total solids in the latex.

Sludies on the coagulation of skim latex were carried out in 3,000 mL beakers by addition of
known amounts of commercial concentrated sulfuric acid. The time taken for of the skim latex

coagulum to separate from the serum, known as the phase separation time, was recorded.

- RESULTS AND DISCUSSION
6. Effect of field NR latex with different ammonia contents on alkalinity of concentrated NR latex
and skim latex

The field latex with different amounts of ammonia (0.35, 0.60 and 0.80%wiw) were kept at
room temperature for ~0, 15, 30 and 45 days, and then centrifuged to obtain the latex concentrate
and skim latex. The alkalinity of both the latex concentrate and skim latex obtained from field NR
latex at ~0 day of storage period lime was measured (Table1). The residual ammonia contents of
both the latex concentrate and skim latex increased with the increasing ammonia content added to

the in field latex. The residual ammonia or alkalinity in skim latex was higher than in lalex
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concentrate because the main non-rubber including ammonia removed into skim phase by
centifugation. The residual alkalinity in latex concentrate obtained from field natural rubber at ~0
day of storage period time was 0.16, 0.18 and 0.25 %w/w whereas in the skim latex, it was higher at
0.42, 0.60 and 0.81 %‘w/w, respectively. The alkalinity of both the latex concentrate and skim latex
obtained from field NR with different ammonia contents was kept at room temperature for 15, 30 and
45 days showed the same trend (not shown here), comparing {o alkalinity of both latex concenirale

and skim latex obtained from field NR at ~0 day of storage time.

2. Effect of field NR latox with different ammonia contents and storage period times on MST of
concentrated NR latex

Figure 1 fllustrates the retationship between the field latex storage period and the MST of
the HA latex. It has "f;een reported that when the field latex storage period increases, MST values
tend to increase due to the hydrolysis of phospholipids occurring around the rubber particle, and
this improves their high latex stability. When field NR were kept for a Ibng period (45 days), its MST
value tend to decrease because of the increasing in gel content in the latex. The effect of adding
different amounis of ammbnia was not significant. The higher ammonia content in field latex at 0.60
and 0.80% wiw give slightly lower MST than that of 0,35% wiw NH, in latex because of higher gel
content formation.

Table 1 The effect of field NR latex with different ammonia concentrations on alkalinity of

caoncentrated NR and skim latex

Alkalinity (%w/w)

Sample NH, in field latex (Y%ow/w)
0.35 0.60 0.80
Concentrated NR latex  0.16 0.18 0.5

Skim latex 0.42 0.60 0.81

3. Effect of field NR latex with different ammonia contents and storage period fimes on VFA No.
of concentrated NR latex

Due to bacterial degradation of latex constiluents causing formation of short-chains VFA
with the resultant decrease in the pH value of the latex, VFA No. is an important measure of the level
of deterioration and stability of the latex. Thus, the VFA No. of the lreated latex was used fo indicate

the preservative activities.
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Figure 1 Conelalions between the MST of HA latex and the amount of NH; added to the field latex
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Figure 2 Correlation between VFA No. of HA latex obtained from field latex at {A) 15 and (B} 30

days of slorage period and HA storage time

The changes of VFA No. in HA fatex after treating with different amounts of added NH,
before centrifugation for latex samples, field latex that had been stored in the field for either 15 days
or 30 days is shown in Figure 2 A and B, respectively. VFA No. of HA latex increased during
storage from about 0.015 after 15 days storage to 0.025 after 30 days storage. After the formation of
VFA No. of HA increased with time up to about 0.035 at 60 days whereas there was liltle change for
40 days storage of HA in the 30 days sample followed by a small increased to 0.03 at 60 days.
Increasing amounts of ammonta added prior to the centrifugation had only a minor effect on the VFA
No. with a tendency to increase the VFA level as the ammonia level. In case of HA latex derived
from field latex with one month of storage time, the VFA No. of HA increased with increasing its

storage time as shown in Figure 2B. in addition, the effect of adding different amounts of ammonia
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was not significant on the VFA No. of HA latex. The VFA No. of HA obtained from field latex with
0.35-0.80%w/w ammonia was not diffsrent when storage reached until 60 days because of enough

ammonia to preserve the stability of HA latex.

4. Effact of field NR latex with different ammonia contents and storage period times on gel conlent

of concentrated NR latex

From Figure 3, the gel content of HA latex had a tendency fo slightly increase with
increasing amount of NH, and increasing times of storage. The differences between the zero and 30
days storage time were very smail for both effects. However, after 45 days storage gel levels were
significantly higher for all NH, levels. Gel levels for 0.35% NH, at zero time and 30 days were both
about 9% whereas after 45 days, it had increased to 17%. For the gel content of the HA latex with
0.80% wiw NH, after'/45 day storage was about 30%, while for the ~0 and 30 day sample it was 8.3
and 12%, respectively. This result indicates that gel formation Qccurred by dissociation of the ionic

bonds between phosphate groups by (NH,},SO,. This would support the suggestion by
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Figure 3 Correlation of gel content of HA latex and NH, conceniration in field latex in various field

tatex storage periods

and Tanaka [6] that the residual gel fraction in the (NH,),S0, treated commercial HA tatex may be

derived from the hydrogen bonding of proteins and terminal functional groups in the rubber chain.
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5 Effect of field NR latex with different ammonia contents and storage period times on
phosphate content of concentrated NR latex

The phosphate content in the HA latex increased slightly with age at afl levels of ammonia.
{Data not shown) We assume that this was due to production of fatty acids by hydrolysis caused by
the ammonia. The phosphate content in HA latex also increased in the 0.35% NH, sample with
increasing field storage time from 400, to 430, to 470 ppm, after 2, 30 and 60 days of storage
respectively (Figure 4.) When the ammonia in the HA latex was increased to 0.60%, the phosphate
content in HA latex increased from 620, to 700 to 820 ppm, after 2, 30 and 60 days field storage

time respectively.
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Figure 4 Correlations between the phosphate content of HA latex, the age of the HA latex and different

amounts of NH, added to ~0 day in field latex storage

Table 2 Observation of the coagulation of skim fatex obtained from field latex stored for different

times and with different amounts of added NH,

Skim ¢oagulation

Field latex storage period

(days) NH, in field latex {%w/w)
0.35 0.60 0.80
~0 ‘Narmal Normal Some
15 None None None

30 None None None

45 None None None
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6. Effect of field NR latex with different ammonia contents and storage period times on skim NR
fatex coagulation

Skim latex is obtained along with the latex concentrate, in about equal volumes, after
centrifugation of the field NR latex. Protein and other non-rubber constituents that have specific
gravities higher than that of rubber also migrate into the skim fraction during centrifugation and not
only reduce the quélity of the skim rubber but also affect the coagulation process [7]. The usual
method of recovery of rubber particles from skim rubber is by coagulation with sulfuric acid.

The effect of different amounts of NH, and time of storage of field NR latex on the stability of
skim latex is iflustrated in Table 2 and 3. As far as skim latex coagulation is concemned when the
time of storage increased, its stability increased (Table 2). The rate of coagulation of skim latex
refers to its stébility. if coagulation of skim latex occufs with difficulty, the stability of this fatex is
high. tncreasing the"'l/\ng jevel from 0.35 and 0.60% WM after ~0 day of storage had little effect but
at 0.80% wiw of NH, coagulation was much lower due to the high alkalinity. All samples after 15, 30
and 45 days storage showed no coagulation after adding the same amount of sulfuric acid. When
more sulfuric acid was added to the samples, the observed coagulation was affected by the NH,
level. The skim latex frorﬁ samples stored for both 30 and 45 days with added 0.35% wiw NH,
showed some coagulation with increased acid but the samples stored for 30 and 45 days with
added 0.80% wiw NH, showed no coagulation The phase separation time of skim latex determined
in the un-coagulated skim latex increased with the amount of NH, and storage time. For the 30 days
stored sample the phase separation times increased from 4 to 14 min, when NH, levels increased
from 0.35 to 0.80%. After 45 days the increase from 0.35 or 0.80% ammonia was from 11 o 15 min,

therefore adding more acid to un-coagulated skim latex did not complete skim latex coagulation.

Table 3 Skim latex coagulation of un-coagulated skim latex when more acid added

Skim coagulation

FL storage time {days) 30 45
NH, in field latex (%w/w) 0.35 0.80 0.35 0.80
Coagulation None None None None

Adding more acid
Add more acid 100% 300% 31% 62%
Coagulation Some None - Littte None

Phase separation lime 4 min 14 min 11 min 15 min
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Some coagulation was induced at low levels of ammonia but not at the higher levels so the rubber
particles were more stable at the higher NH, levels and with longer periods of storage in the field
latex.
CONCLUSIONS

The residual ammonia contents in both the fatex concentrate and skim latex increased with
the increasing amount of ammonia added to the field latex. The VFA No. of HA latex obtained from
field latex with 0.35-0.80% w/w ammonia and TMTD/ZnO ratio 1:1 had only small changes until after
50 days because in the HA latex there was enough NH; to preserved the latex, 0.35% wiw NH, in
the field latex is suitable for preservation with TMTD/ZnO in field latex with storage of up to 45 days,
as deduced from the gel content, VFA No., MST. The phosphate content in the latex concentrate
increased when HA 9ged due to production of fatty acids by hydrolysis. The coagulation of skim

latex depended on the time of storage of the field NR latex with different amounts of NH;

ACKNOWLEDGEMENTS
The authors thank the department of polymer science, Prince of Songkla University and Thai
Rubber Latex Corporation (Thailand) Public Company Limited for the use laboratory space. This
study was supported by Thailand Research Fund and Office of Small and Mediwm Enterprises

Promotion {MRG-OSMEPS505S8207).

REFFERENTS

1. Ho CC, Kondon T, Muramatsu N, Ohsima H. Surface structure of NR latex parficles from
electrophoretic mobility data. J Colloid Inter Sci 1996; 178: 442.

2. Tarachiwin L, Sakdapipanich J, Tanaka Y. Gel formation in NR latex: 1. Effect of (NH,),HPO,
and TMTD/ZnO additives. Rubber Chem Tectinol 2003; 76: 1177-1184.

3. Tarachiwin L, Sakdapipanich J, Tanaka Y. Gel formation in NR latex: 1. Effect of magnesium
ién. Rubber Chem Technol 2003; 76: 1185-1193.

4, Tunnicliffe ME. Non rubber compounds of ammonia-preserved latex, an anaiytical study.
Rubber Chem Rubber 1955; 28:662.

5. Belmas R. Physical chemistry of Hevea latex. |. metal cation in latex. Rubber Chem Technol
1952; 25:124.

8. Tangpakdee J, Tanaka Y. Characterization of sol and gel in Hevea NR. Rubber Chem
Technol, 1997; 70:707.

7. Jayachandran K, Chandrasekran M. Biological coagutation of skim latex using Acinetobacter
sp. Isolated from natural latex centrifugation effluent. Biotechnology Letter 1998; 20(2):161-
164,




187

syt
fa ana wwsn@un  auwdmulann
swadsEIgtndnsn 5010220210
1A
el Foaaniin fiidnSanisdnm
Angrenaasimdia AW ININRDURAR 2544
GH))

nwnsAn (ﬁ'lmu‘lurmwmsﬁnm}
ﬂm%numuwm /1. mmnnmmamua‘”mﬂiﬂaumﬂ'leﬂmamsaﬂamaaﬂuma
wmmama’mnﬁmvmﬂ’%mmﬂn (8N0.-887.) meﬁcum'a MRG-OSMEP5055207

AUMRILATEIHATNN
FunssmhusmnATBuas e

fhdtouasian viimineduweiandiad nfi 4
29wy 2 1, Tiuile-unay na. 56-57

f. wusdlng) 0. wuaslng 2. 183

AITARNWLHDUNITHAIIN

Sirinapa Santipanusopon, and Sa-Ad Riyajan. 2009. Effect of field natural rubber latex
with different ammonia contents and storage period on physical properties of latex
concentrate, stability of skim latex and dipped film. Physics Procedia. 2: 127-134.

Sirinapa Santipanusopon, and Sa-Ad Riyajan. 2008. Effect of field natural rubber latex
with different ammonia contents and storage period on physical properties of
concentrate NR and stability of skim latex. The 34th congress on science and
technology of Thailand (STT 34). Queen Sirikit National Convention Center,
Bangkok, Thailand, October 31 to November 2, 2008. pp. 207-208.

Sirinapa Santipanusopon, and Sa-Ad Riyajan. 2009. Influence of different Ammonia,
Diammonium phosphate contents and field Jatex storage period on magnesium

content, viscosily, gel content of latex concentrate and film latex properties. nas




188

ﬂs:’gw"’mﬂmnﬁuanamuﬁ%’m:ﬁ’uﬁmsﬁ@ﬁnm afafi 4. WRVININADYIWY, VW
wen a3, 13 Juaw 2552, wilh 25.

Sirinapa Santipanusopon, and Sa-Ad Riyajan. 2009. Influence of field Natural rubber
latex with different ammonia contents and storage period times 6n Mechanical
stability time, volatile fatly acid number, gel content and phosphate content of
latex concentrate and skim latex coagulation. The proceeding of 47!’th Kasetsart
University Annual Conference (Subject: Science), Kasefsart University, Bangkok,
Thailand. March 17-20, 2009. pp. 178-187.

Sirinapa Santipanusopon, and Sa-Ad Riyajan. 2009. Effect of ammonia, diammonium
phosphate, ammonium laurate, tetrametylthiuram disulfide and zinc oxide contents
at different storage period of field latex on physical properties of latex concentrate,
dipped latex film and skim latex coégu!ation. miﬂi:’guﬁﬁﬂm‘i‘[ﬂﬁnﬁ?}uﬁ%ﬂ
wyniiadia sm.amInmmaniussnalulad a3l 3. Wno eyt Yszindlne.
1-3 LB 2552, 51 140-141,




