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ABSTRACT

Natural rubber (NR) fresh latex can be coagulated naturally or acids to form solid
“Cuplump”. Nowadays, several acids have been available commercially for farmers to produce
NR cuplump. However, some acids might not be good for NR coagulation and affect to NR
properties, such as color, cure characteristics, and mechanical properties. In this research work,
comparative study of formic acid and some commercial coagulants (e.g. mixed acids and
fermented acids) was carried out. Some additives, such as fungicides and bleaching agents were
mixed with formic acid in order to improve better coagulants for high-quality cuplump for high
quality block rubbers, such as, STR-5L and STR-10. As expected, it was found that delayed
curing effect and deteriorated mechanical properties of the NR vulcanizates were found when
some commercial coagulants were used. It was found that Nipacide® Bit 20 (NI) had better anti-
fungi activity than glyoxal (GL). By adding a bleaching agents (sodium metabisulfite (SMB) and
sodium hydrosulfite (SHS)), clear pale NR cuplump was achieved, however, curing of NR was
retarded. By varying the SMB loading at 0.1-0.4% (by DRC), mechanical properties of NR were
decreased. More study might be needed for type and % loading of bleaching agent in order to

gain good NR cuplump with superior properties.

Keywords: Cuplump, Coagulated chemical, Formic acid, Antifungal chemical, Beaching

chemical
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2.4.1.1 navles3in (Formic acid, HCOOH) [9]
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2.4.1.3 NIABLAAN (Acetic acid, CH,COOH) [10]
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2.5 M35l eaniifens

=
2.5.1 msvlenaens
A o Yya o > & = = A aa oA ' W
asi ldinadluhensiio arsiar-ualsiiu (B-carotene) FailFmiossou aniu
o 1 1 w 4
nindeanislderafifviszdesiinisendorsdromsiadl 1y a13lunqudalug,
Xylylmercaptan (0.05% wt) 38 Totylmercaptan (0.05% wt) Aoum i1 lie1sdudaduiiudou
v 2 gy Aa ' v
AN 399z e liaun ez s1InRouLege
(¥} d
2.5.1.1 mslunguaralula
1w I 1 £y [~
w13 Tunguda lWd (Sulfites) 81950091 Sulfiting agent ¥ 141111
o =1 5 f:;c:‘. a e 1 1 Y L] at g
L. ?3AU@Y (Preservative) NNz ANTNINEGS 510190 $1waens 15 dedudins
= - P a ] =
YA IAUD3 A (Yeast) 51 (Mold) tazuunfisy (Bacteria)
@ o d;u =Y I 1 U og: o aa
2, INDAUAUIAZLOUADDNFUAUA (Antioxidant) masmmﬂgﬂﬁmmimwmma
A g 1 .o . - 1 Aaaa a s : Y 1A 9 @
11900 larsd (Enzymatic browning reaction) Lm$ﬂ§]ﬂ§fﬂﬂ1ilﬂﬂﬁu‘lmﬁﬂ"[mﬂm‘ﬂmﬂu
=T o > 4 i o/ Y
10U lay] (Non-enzymatic browning reaction) inldlumsnuoneing
3. M15WonV17 (Bleaching agent) A108719151
= s J A %
2.5.1.1.1. Tw@gnnnludalvla (Sodium metabisulfite, Na,S,0,)

o

- a W ¢ o H a o
Ta@deuua luda Iaitluasduiouaya1suaunoonsuaUa

o

] [ u’: a a a = 1y o o w A
(Antioxidant) ‘]J"JEIU‘UENH']EH]St}}kﬂ‘]ﬂﬂ‘llﬂ»‘i‘gﬁuﬂﬁﬂ‘ﬂllllﬂi‘]ﬂﬂ'li ﬂﬂdﬂuﬂﬂﬂ'lﬂumaﬂﬂi]'lﬂﬂﬁ

Al fnsenasndaduiueInia [13]

R

W = !
Na®©  _ S5-5-0 Na

8 A0

1 2.10 TassadramaniivoaTamdouma Toda v [13]

1aa A

@ o o Qa0 A -~ A d 4 ~ A
ﬂﬂﬂﬁuxﬂ'ﬂ]lﬂ: Lﬂuﬂﬂﬂﬁ']uﬁﬁ@Nﬂﬂﬂﬂﬂﬁﬂl'ﬂﬂmﬂﬂ ﬁql1']143@vlllﬂﬁ U

0 v
naudames lnoonlad aunsasend lad lalueniafiazios fadludama azateldlui

v

ua ldazareluueanesed fimin Tuana 190.10 pH 3.5-5 [13]

d 9 g

UTamsls: Wuasazars Tadoumar luda Wamiudy 5% lag
F 3 1
L) 1 o s 9 a a
dmindelsunag Tuilduim 0.05-0.08 nudsthminveuiosnts 100 niu iedlestu

a aan o 3 4 o Y :
msnalfnsoueaeu ladluhoresdei 1dodidnd [13]
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2.5.1.1.2. Tdenlalasdalvld (Sodium hydrosulfite, Na,$,0,) [14]
fi¥on1w TUPAC Ao TaAon'lals 10 lud (Sodium dithionite) ¥0dU
1@uA Dithionous acid; disodium salt; Sodium dithionite hydrate; Sodium sulfoxylate; Reductone;

Sulfoxylate; Virtex L; Hydrolin; D-Ox; Vatrolite; N\i“]?ﬂﬁﬂ

0 0"
Q\S / o
Na* — Ma
—D/ \\\“o

Y 9 a 4
310 2.11 Taseadamuaiives Tnfew laTasda Il [14]
w o g 1 d a ™ 3| a -
anyazia bl dumseiindluiy Tdnvuztlunanandvil nau
) w ¥ lrly :’ T L4 =1 ] Y T
RUYDINNZOUDIUY azae 1A i luazatsludeansged  Ianunuiiu 2.19 afude

A aa o 1 o 3’ i g
iiadans ganasumal 52 °C 1ANARIA uaszaaralniifeunazarsazaeiiunsa

)

wa o a dAo @ o ! { o o
Tugdasazavziiguantifitlvarsiasd hivinTuana 174.097 aateda Iddeileduia
; 1 o Ay ar ~
anuduuaz hasmstnlgisenuesndoulueinea

domsszde: TmdvylelasdalWd amisognoandlad ldlueine
wazanuiu Aadiulxdolusa wddaiivinan mnsufisaesteme msdadhildie
aseendladediussazniaud uensinimandauiiuaisla i dedamas lnd1i4
a1sueulaoon e waadiuds (hae 190 dua)

2.5.1.2 lodansesuntlmu (Xylylmercaptan, C,H,,S) [15]

1¥oa11 IUPAC 70 2, 6- lamiaiuudy Inesa (2, 6-Dimethylbenzenethiol)

anvazia il iJuveunaifimaossoun inaungu azarsldaluluiy

=

3 3 A a £y = ] a 1 an A o
ﬂxﬁ1a1uu1"1@mmtﬁnuat1 UANMUAUWLUY 1.038 NTUABUANAAT AAlRen 122 C i]'ﬂ'l’]”ljll‘w

q

4

86 °C fivimin Tuana 138.23

SH

H,C CH,

g1l 2.12 Taseaamaniivo ladamesumlnu [15]
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2.5.2 MIMUyen
o @ a i 3 1
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: Y Y = & :i" L} a ! 9/ '
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1. 919AY 100
k4
2. asilesfiuueufioondiuaud (Antioxidant): 1

a d

@ 5 ®
WATNYLDD (Wingstay L)

3. msnszquIlfnsonden Toa (Activators): 5

- J o . 2
Fanoon lwd (Zine oxide, ZnO)

4. msnszduil§souiion Toa (Activators): 2

ATATALTN (Stearic acid)

5. gINanaY (Lubricant): Parafinic oil 5
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1 %J o
(AR o1 Tasimiin (phr)

6. mMa¥ouTe (Vulcanizing agent ED Curing 2

agent): MU (Sulfur, S)

1 ana A o
7. Ml nasn1aionToe (Accelerators): 1B S- I
un Tanu TWLIWL@I“K A (Mercaptobenzothiazole,

MBTS)

8. 1515915 1M31%ou Tod (Accelerators): INN52 0.3
) o/ 4
wa lngusu laaia lul@ (Tetramethylthiuram

disulfide, TMTD)

10.1.2 TeteNa5 73 MIA 1ULATDI Two-roll mill IND¥IIN1TUALDY
. . ° =] Y @ A o = ] 1
(Mastication) WaZ¥INI5NIANUYIL  (Cut-and-fold) aUATENI19U LT LAY 5 w19 uaa la
@
ATAUANAINY A9l
Ao, : @
- UINN 5: Wingstay L
- MWﬁﬁ 10: ZnO @AUNY Parafinic oil
— AN
- UINN 14; Stearic acid
- 1 =!.' 9 = é @ 9 d’
AaurugNraugash laumaaeuaNunilayuilnuiaten 10.3.1

-1 20-25: Sulfur, MBTS tiaz TMTD

@ ' Al Y o A w Y A
ﬂﬂllwuﬂ’]\iwﬁﬂ\lq@ﬁV]ulﬂil’]‘v]ﬂﬁaulﬁﬂﬂmgﬂqﬁicﬁﬂuiﬂ\im']ilﬁ’.]‘l]acﬂ 10.1.3

r
Gl

[l ¥
310 3.1 I eanaunuLTlaaeIgnNaL (Two-roll mill)

TunsHaudaslinsnsauazswusenaoaaune I a1 sndnsz1e62 188 1ue19 e
= @ 1 1 & 9o a o Y i
A3 30 WA YSuszezinasznegnaslivialszum 5 dadwes udansaurnesesnain

&
gnnag
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10.1.3 daurvennaugash Iafuukud@mdonvuialszuna 1X1 97
Y o [ A 9 4 . .
umm"lﬂwﬂﬁﬂmﬂymxmsmuTmmamwa MDR (Moving die rheometer) MNUIATTIU

ASTM D2084 tHOM1AILIAINT5LHD T84 (Cure time, ty,) UAZIRINBULTON T8 (Scorch time, t,,)

=

ngungil 150 °C TdnsumsionTod (Cure curve) Aa31l# 3.2 [8]

Torque . x y
* Continuting crosslink
.
-

Mue e, Flat curve
Moo = -

Reversion - chain scission

M k 2 Ibf - in

T2 tewo Time =

51U 3.2 ﬂi’lﬂmaﬂﬂwmmwamm taaanamsiaey lesaznanoudon Toa [8
% FIWL%SQﬂﬂﬁﬁﬁﬂlﬁJﬂLﬁuﬂﬂﬂﬂﬂ‘ﬁ q4qa (Plateau torque)
M, = fium‘ﬁﬂﬁm A (Minimum torque)

! 4 .
T, = “nau¥onles” vie “La1aness” (Scorch time) Hurarnldlunis

' ¥
(% =

Y i) e "\ J 1 ! o Qaf 1 = nl
L%‘EJ&JIENi]uﬂ'ig‘if]sfl‘lJLi'i\“i‘lJﬂl,WM"Uu 2 WM’JEIWE]‘;'F] 1w 2 ﬂauﬁ-m MYUNUAULTIVAAIYA (ML)

A A A g 2 A &
00 “nau‘ﬁﬂlﬂﬂﬂ” e L'Jﬂ’ﬁ]"lﬂﬂﬂl'iuﬂu‘ﬂuaﬁi!ﬂ‘lr"lllﬂ’]'il‘h’ﬂlliﬂﬂ 90% U3

i
4 o Gy >y = 4 : ,
maien Toa (M,,) Tominunaiminzauigalunsden Toae e (Optimum cure time)
M,, = A5 aiiai 90% veanisionToe fuan den

My, =M, + 0.9(M: —M,)

s s

=1 <} Y . o
CRI = “a¥710a5u3 M 3%03 T99” (Cure rate index) A0 14910 TUAT

Cure rate index (CRI) = 100 / (t g, —t,)

k4 '
10.1.4 Aauruenaugas Tduiuuy (3x3 19) 4 ga wdnhldinToda

g . . . Y 1 o osj A’l r ¥
“ngﬂ (Compression molding machine) 12 1ALALET9 4 ry TagiinsAsan1IznTed At

o

- onsoungumail 150 °C
- Mnuanawhiunauson e ldnadunsvifen Tusdei 10.1.3
Tavldauiudu ¢, x 1.2 dmfunar lunmsaemanuiourn

Y
ummuuaxma‘luwmmma
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y 1 ?} 1
10.1.5 ‘mmamamm%u"lﬁ’mmwumwm 4 907 gaI0 4 LUK

: o
517 3.3 1T eeda U
10.2 MINATDUAVIAIBING
[ =3
10.2.1 NAADUANULUAULTIAG [T]
o 1 = - o o "
wwwuenan ldvinda 10.1.5 lddadugiaumaddouinnuiiauaz
A @ o o @ a ' A o [~ =2 g A
N08AIIAUAL HInTaagaTay 10 Areguiot lUnadeuaundwssfisdemio
. . 9w 4 2
Universal tensile tester Mu31A5514 ASTM D412 Taaldoniuialunsdas (Test speed) 500

mm/min AZANUENNTUAY (Gauge length) 1N 35 Haamuas

'
=\

‘ ¢
3UM 3.4 AT 0anaToUOIUNSZ A (Universal Testing Machine, UTM)
= Y o [ | @ 1 .:%’
Wﬂﬂ'l'i‘Iﬂﬂﬁ@ﬂﬂqﬂu"lw']‘ﬁ'lﬂ"lﬁ’]ﬁ‘] ﬂ\‘i@]ﬂhlﬂu
=1 . L v
- AT IR (Tensile strength) m‘lﬂ‘i_lﬂ’J‘liJLﬁug‘ngﬂ (Maximum stress) U9

@

T ] ¥ 1
Faghsuldiio1fuseds (mibodlunssdoiuit) m'ldnnaunis
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< =
AMUUAUTIAY = F/A
Taef F = usanlslunmsna o gagega (N)
-4 ] E
A = FunniAnueI s (mm’)
o o < & % 9
- 1lodiFuANITEA 2 9AUIA (% Elongation at break) 11 1AvIA@ANNN3
¢ o 4
nesisuamsta a gaua = (I-1)/1,
" 13
Taoil 1= A2We1IgAR1e 8 9AVIAYDIFUIIY (mm)
v v
I, = ANOIATUAUVDIFUIIY (mm) HTOAINEINND
i v g Y ~ s d o
- ANYBAAAUDIYII (Rubber modulus) HIUAINNNAY (Stress) Ni/oTiHUA

a & i o P VA 2 3y A
ANUIATUANUIN ﬂ‘]uﬂﬂﬂﬁ‘u@ﬂﬂ’m“ﬂut’]ﬂi‘ﬂﬂﬂ M100 HUIUDT ANUAUN

100% Y9IN150ALLAZ M300 H1N8H9 ATUAUN 300% VDIN1THA

Tensile Stress (MPa) A\

\ o -
ANULLUULTIAY (MPa)

(Tensile Strength)

M 300

M 200
M 100

1

]

1

1

1

1

1

]

1

|

1

1

|

: 2

! % N1TUR Qﬂﬂl'lﬂ
]
V (% Elongation at break)

~
Cd

100 200 300 % Elongation

31 3.5 Fr0d19n5 1A IMIAU-ATNIATUA (Stress-strain curve) yoamsAssuiednlszian
8149 [7]
10.2.2 ﬂﬂﬁ@‘l_lﬂ’.l'mu%ﬂﬂﬂ (Hardness)
Murusefimaoninnisdalunadeunnuudena auuasgiu
ASTM D2240 #20in3oeqT5fliaes (Durometer) 111 Shore A S1ummdsnInmsnaiiuna s

= % 1 T .:? o T & 4:?
Juriiuazdediadesnuiegiation 1/41 aimsnageu 10 galumsnadenilaiuanunadoy

E
iasnaaaugasae 10 ¥u
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adopter

5 mark plata

{ A o 4
511 3.6 195099 1551M D5 1uU Shore A [7]
10.3 MSNATOUAIWNINTFIH1N 1o STR

10.3.1 ﬂ’ﬂiiﬂﬁﬂ‘ig,uﬁ (Mooney viscometer, ML 1+4 (100 °C)) [7]

@ T dl. 9/ d’l = T = ,ﬁ'
ARUHUEIHANGATA 1R VINIATOS Two-roll mill AOWANA5IHON o

oA Y=t ) 23 10 PP o )
vazmasaren Tualdivmaluan e Tangvumaluguaniundszavnu langneduuu
uazAIMA1N Hoguunlvouas aumMNUguMuAINABINITNATDY (FIMS VBT STUIIAT
gaginianagoLmny 100 °C) laviuTangas luImdhnunaueesiulang ienaijusy

1 Y s o [} 9/ s
naaol ﬂwummmwmwmﬁaummﬂszﬂuﬂu%uwﬂﬁ’&m”1ﬂmmmmmmmuiam Yad N

) A ]

9 1 a0 - = 9 < ol
wuAseeszgaeanuion Tiunesszinm 1 win neunnulangazEunyuaisnuiInegm
<] P A £ g ] A A =1 1
a4 Wi Wiedamnnuniavesnssuiluainnuniian i

10.3.2 AUDOUAATULI N (Plasticity number, Po) [27-28]

v ' v A Y y A

A15HINIAIWBBUAITUUSN MWITaM 1A91nN15 LdaS eanard-
aa < R o o £ o g Y 1 Y
AllKD3 9D IAINANNITVDINTT 1BLITINABA (Compression load) 108196130819 IHETUTAT 11

1 1 1 1 d‘ 1 éu; o ?;i 1 =Y r Y v T %

pg3¥HIuANg lavenlsznueg nnuuMIasAeargive skl sznuliiin Ay
100 °C iedindugnusinagaaziildvisfinnuruanauiiowinns Ivavessis A1au
PouATNUINIZUAA luFUANUIVesdIRd 19N Aeag 1Y 100 dIuvesiiaaung oD

15900n1a191n611 11 15 F1%
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AL
) g

ﬂﬁ 3.7 msm‘wmﬁﬂmmﬁ [27]

10.3.3 A¥UAINODUA (Plasticity retention index, PRI) [27-28]

1 < . o = 9/ 1 = Aans a s

M1 PRLAUMNaasdInnuiumuaensinalgisneenaayuuns
YITITVYIA MITIAAT PRI 11715097119 Lagn 3613 oue19naao U 11 S UN 131981 100 U7
A ° 1 o 1 ' ° 1 ' @
FuLINUaEIINITHLIEIINadauean iy A AU N1 naaauriAInueaua)

=y

= ) [ 1 ~ o ~ = P B | o 1
LTI ﬁ"]ﬂi‘ﬂfﬂﬂET’]UWE’TENH11‘1J@‘UT]?J‘CHH5]3J 140 °C Lllumﬂ'l 30 UIN ﬂ@uu‘lhlﬂclf]ﬂﬁ'ﬂﬂﬁ']ﬂ'l

Q U

PauMIG uusNAEINUENa LA W NK T o1 lf1uaaa1 PRI 9100013

PRI = A1AINBDUAIITNIINVOIUNNGNOY X 100

AIANVBOUAATULINVOI N 1igno
10.3.4 Mynadeuddie Tadueua (Lovibond Color) [22]

ey a o ar &
AAINLHUALANNRINY 20 3.2-3.6 Hadwns ﬂﬂﬁﬁ!ﬁﬂfu‘ﬂﬂﬁ’ﬂu

"

Fl A0 Yo Y = o Y] 3 ~ Y o
HIATIU mmiauﬂ%mmwnwﬂsgmm 70 °C a1 uilumm 2-3 UIN AU NNATDUNN

a o

o 1 . o cu o T 1 2=}
'namwumuuﬂ?mmmmﬂ%mﬁﬂuﬁﬂuﬁmmgmimmuﬂ DIUANUDITNINTYIU

S
=1

| A o ! 3
Iﬁ?ﬂ@uﬂfﬂﬁﬂﬂulﬁu@“ﬂ@ﬂ!ﬁﬂ‘] m1dﬂ111u8ﬁlﬂﬁﬂf@&%ﬂ1ﬁuﬁ1 'l ANUUDIAAININVUDT 6 VO

= a d o d 1
ﬁimuau@ i!ﬂL‘iJ‘HEJNLL‘VN STR 5L

¥t Hvu 1

‘]Jﬁ 3.8 m‘sm’mﬁimmumm ﬁlﬂﬁm'ﬁ]‘jﬂia"‘}ﬂﬂuﬂ [27]
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T 4 LY 4 4 P=Y 4
10.4 MINATOUANNATUNIUADN ST DN AN MO U DN INFOYAUNTY

(Testing of resistance to Microbiological Degradation) [28]
Tgriude T leimssmuanasgiuenadmsunsnagouaud LIy

=

0 1 i ' 3 @ i 1 b
ABMILAONANINOUTDINVINEFBYTUNTIVDII UANITATIVABUMSKTONANINL A58
o J Qs 9 T A wa 1 1 [] =
M ld TasmsdunadignlamsemanaaeuautiAnI1a9 14U AITNNUNIUABLITIA,
sd o A Y
nlosidudnisda ar gava iludu
=% a v é’ n:id 1 wa 1 v Y
3.3.2 AnwHaver Ham s uFe N NNNaneanlinn 199 Yeenaneud
3.5 9 a o 4 a o | 9 o o
1. %9119t 3 Alansuuaziitazeia 3 dlansu lalumyuzudltlunluiluman 24

1 Tuaive lauoy Tandly

o

o A 4 i [ U ¢§ 1 | g/ Y w
2. 11 Universal indicator paper ¥199A7 pH %43A1 pH ﬁ'm”lﬂmﬂﬂuﬂma ﬂ”IFJQL‘f]uL‘Uﬁ

1
1

[ l 1 ] o
agliiluniude lilvundieg Idamndunaie
n') ay 9 ! 9/ s oy 9 = oa o 9/
3. ¥9ri1e19tu la ludesuiie199eaz 250 Jaansy 919U 24 098
= 1:\; g} % ni.v
4. w3suasazaen ¥ lunmsanazneu ail
= o
- g 1 asazmensavaiin 3% viv
= o Y 9/ .ﬂ’ = 4
- gash 2 Msazaensanesin 3% viv HENA LIS IUEBS 1M T5A 0.2% wt
of DRC
P da Y] v df
- gash 3 msazarwnsaesiin 3% v wauAumsau¥es  lnasenaea
0.2% wt of DRC
5 % o 1 ~Aq Y A
nNURINISIanT pH a139 19 lunsanagnoun81nTe9 pH meter
A A : 1 a an 9
5. e sazarenwsonlaasludaeiiens Tagas ldasazarodvay 20 iadansuayly
3
qayaz 8 47y
v 1 1 kY
6. hwaadnnaguiinieuietlosiudianisnas e
o [ 1 ¥ =% o w o 9 1 P ]
7. Wwnawazdunaenluidazgasimiudatiudouesedeanysainawila
4 o W ] 4 ° =§' o o d @
8. iiiognadudutiudousdrsauysaludr hdouneiie 1ifluszoznat 1 dland duna
{ d‘ =) 1 3 o o T { ) 9/
anuasuutlasiinadu aniuii ldiinmsnaaesdeniunisnaaeai 3.3.1 1 8 40 9 uaz

19 10
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el sl !

= =Y Fﬂ' ey 1 3/ 3
3.3.3 Aan¥wavesrHamsenaniinanoaniifen 199 YaNINoue 18
[ v 9 U
o 6 g/ = % o = W 1
1. ety 3 Alansuuazihazen 3 Alandy lalunmyuzudquniuduma 24
2 Tuaiie laven Tuily
o . . . [ - A o 3 < Y w o
2. U1 Universal indicator paper #1707 pH %3971 pH nialanasilunans drdailuua
1 3}' ] 1 1 l g
agliiluniude ldauniiez Tdandlunans

a a o o

N v 3
3. srnienatulaludaesinienadeaz 250 Haansu 911U 24 A

Ed
=1

4. wisymsazatenldlumsanaznou aail
c; da
- gash 1 dsazarensanosiin 3% viv
P da ) w 4
- g3 2 asazatensanesin 3% viv wauiuasend Tadey laTasda lvl
0.4% wt of DRC
n{ da s =1 = s
- gaah 3 asazmensaresin 3% v wauduasWend Imdvumai luda-
d
19¢ 0.4% wt of DRC
3 o s 1 ci 9/ 14 A
nNiuiINIgianT pH 1514 lun1sanaenoua0n5od pH meter
{ ay i A Aana 9
5. mansazaenmsoy laasludroiiens Tes ldasazaiedaony 20 Haaaasuaz 149
9
qnI0g 8 A9y
) = g - AT Y
6. hmaraamnaguilorihnuieileosnudsanilsnasluuiens
o a [ T =1 v w4 9 T ot ]
7. funawazduna Ny lumaagasimitudatlufouedaauysannaumla
8. NAADIFUUIRGINUNITNAADN 3.3.1 99 8 V0 9 uaz 1o 10
d H sy
3.3.4 Anwwavestsinamswenalsdesm ludalaninanoaniifeatoud e
' v v '
1. Farien9tu 3 Alandunazthazen 3 Alansy lalumyuzudqtuniudunal 24
w2 Tuaie lauon Tuily
o . . . @ & o g/ =1 Y o d
2. 111 Universal indicator paper ¥13AfA1 pH #4A1 pH N3 laalsillunats drduilua
1 y 1 1 1A
oy Itilunaude laundnee Idaiidlunans
@ :’ 9/ 1 9/ a oy 9/ a Aa w o 9
3, farihenadula ludlreSuiensdasas 250 HadnTu 911U 24 dw
=) A 9k w nly
4. wsvuasazanenldlunsanazneu aall
P o
-qash 1 sazarensanosin 3% viv

~ da (% g = o
- g7 2 MsazaensaneTin 3% viv wauiuasdudes 1t lan 0.2% wt

of DRC nazesond Tmdoumar ludalng 0.1% wt of DRC
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{ g a & =y o
- qa3f 3 msazaronsanesiin 3% v/v waudumsaudes 1w laa 0.2% wt
= =1 o 4
of DRC uazaswona Tmfeumailuda lwd 0.2% wt of DRC
- o o g A& & ul ¢
- gash 4 msazarnianosin 3% viv wauiua1sAdes1aw lae 0.2% wt
= = [ s
of DRC uazaswand ImAouwai luda 1Wa 0.4% wt of DRC
g o - U ei g 9 d'i
nntiuiimsiant pH a5 ¥ lumsanazneuduinsod pH meter
1 ¥
5. mansazatenes oy laasludioien Taeezldarsazaiedvay 20 Haaansuaz 14
Y
qasay 8 87y
o ~ g/ :} drl ar 3 :
6. hmanadannagualetheraiedosdudeanilsnaslyTuriens
W a ' 1 = v o g Y ' ot '
7. funawarduna s luumazgasiims fudntludeusedisauysainauila

v g
8. NARDIFUTUABITUNTNARADIN 3.3.1 U9 8 U9 9 LA T0 10
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mInnaznauy
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nAsanosin

A b

h 4

Coagulant A Coagulant B

Coagulant C

A

{ @ w ' o
Cuplump — NN TUFIOE1AUY 0l

A 4

Compounding —» Sheet rubber

y

v
NAFDUTNUAN1I 91
= 4
- AnHazATEeN Tug
i BIGITA TG
- ANUANIINGAIN
- ANUANIUUIATTIUY LN

= =1 !
-mlFnunsaman luergy

i o a aw da ~
51 3.9 uwumsduiuanitoTavaglumsfinymavesasanazneunsanes inilTouioy
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= v &
2. ANHIHNAUDIATIIATUITD I

h 4 A

Jda da
ﬁ—ﬁﬂﬂﬂgﬂﬂuﬂiﬂﬂ@ﬁuﬂ ﬁTiﬂﬂﬂxﬂEUﬂﬁﬂﬂﬂiﬂﬂ
+ +

y & y A
F1TATULTD I (Nipacide) TITATULBDIN (Glyoxal)

v

{ o o 1 o
Cuplump — 190171 19TUAIDE AN Tl

v

Compounding — Sheet rubber

Y
nagoUaNUAA1I Al
o lﬂ'
-anyaeMTFoN Ty
- AUUAInNa
- AULANIAIEAIN
- AUUAAINYINT T IUYIIN

o =3 1
- mlFnmnsaman luegy

’ ey

a o A a e a 9 g et "
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3.anuHavesatswena

h 4 A

Asanaznounsanesin asanaznounsanosin
+ &
#150ond Sodium hydrosulfite 715WonT Sodium metabisulfite

h 4

{ o 1 o
Cuplump —"L'Bﬁ']'ﬁﬂ'lﬁilﬂﬁ'lﬂﬁﬂﬁﬁlluﬁm

A4

Compounding — Sheet rubber

A4

v
NAFOUANTARIIS Agll
5 o4
- andazmsron log
- quIATING
- AUIANIINIENIN
- ANUAMINNINT TIULLN

- 2 "
-vlsnmnsamae luegy

1
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4
pantlszney
sz1m — ~
qNTEN A5ANATNDU | S1TATUTDT] asvlond
YDIY14
(% viv) (% wt of DRC) (% wt of DRC)
STR 5L B19LN4
STR 5L - - -
Oy o
Formic 11814 nsanosin 3% - -
Coagulant A 014 @awaisdn
mald
Y
Coagulant B 11019 FaWei a0
AR ILB0N
3
Coagulant C 11819 T1IANANI
N
v
Formic + NI 11019 nsaNe3iin 3% | Nipacide 0.2% A
v
Formic + GL 11814 niawefiln 3% Glyoxal 0.2% :
v
Formic + SHS 11919 nsanoiiin 3% g Sodium
hydrosulfite 0.4%
P4
Formic + SMB 117819 nsalesin 3% - Sodium
metabisulfite 0.4%
Fy
Formic + NI+ SMB 0.1 | #1819 nsanesiin 3% | Nipacide 0.2% | Sodium
metabisulfite 0.1%
Formic + NI+ SMB 0.2 | #1814 n3aWo3In 3% | Nipacide 0.2% | Sodium
metabisulfite 0.2%
4
Formic + NI+ SMB 0.4 | 11814 nsavlesin 3% | Nipacide 0.2% | Sodium

metabisulfite 0.4%
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Division Functional Chemicals

Product Specification k C] d ri ant

Nipacide BIT 20

Biocidal preparation containing sodium benzisothiazolinone

Product Specification

Item Specification unit Method
Appearance: color beige to brown visual
Appearance: form clear liquid visual
Assay Nipacide BIT 19.0-21.0 % MOAO04R
Impurity - diamide max. 0.5 % MOAOO4R
Specific gavity 1.180-1.240 g/ml MOAO012A
pH value 12.0-13.20 MOA013C
(10% solution)

Viscosity @ 20 rpm max. 400.0 cps MOAO019D

Product Code: 169593  Version: 1
Date of Issue: 26/08/2002

This product specification would cease to be blinding if the customer has not purchased the product
during the preceding 12 months. This information is based on our present state of knowledge and is
intended to provide general notes on our product and their uses. It should therefore not be construed
as guaranteeing specific properties of the products described or their suitability for a particle
application. Any existing industrial rights must be observed. ISO-, EN- and DIN- Standards are
published by: Beuth-Verlag, Burggrafenstr. 6, D-10787 Berlin, Germany. They are also available from
the National Standard authority of each country. DGF-Standards are published by: Wissenschaftliche
Verlagsgesellschaft mbH, Birkenwald Str. 44, D-7019 Stuttgart, German. This Product Specification is
not signed. If you have any questions, please contact the local Clariant Office or Clariant Produkte
(Deutschland) GmbH, Division Fuctional Chemicals, Management Systems/Quality Assurance, D-

65926 Frankfurt, Germany. E-mail: fun.ms.qa@clariant.com
*** Please visit our website http://fun.clariant.com

Nipacide BIT 20 - 169593 Revision: 1

Page 1
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Technical Data Sheet

July 2009
Formiltanenammanmamys C:2H:0;
Molecular Weight........ccocoieeinnin 58.0
PRD Number ..........oovvvvnnnns 30037091
CAS Registry Number........ 107-22-2

_CHO
OHC
Description

Glyoxal is a colorless to yellow liquid,

with a faint odor. It is also miscible
with water,

Synonyms
Glyoxaldehyde
Ethanedial
1,2-Ethanedione
Diformyl
Ethanedione
Glyoxal aldehyde

Safety

Glyoxal is harmful by inhalation. May

cause sensitization by skin contact
and is irritating to eyes and skin.

Always refer to the Material Safety Data

Sheet (MSDS) for detailed information
on safety,

Contact us:

E-mail:

O = BASF

Tha Chemical Company

Product Specifications Value Test Method
Assay, % 39.5-40.5 GC
Formaldehyde, ppm maximum 100 HPLC
Acid Number, mg/gr maximum 1,5 GC
Color, APHA maximum 20 8802

pH value 2.0-3.5 DIN 19 268
Physical Properties

Melting temperature; “C ... vomMgas e, =+ oisisrsiiishanasiinsinsivsviiis 14
Bolina BMBBIathid o O oo inininine s G 1+ sv s voinraissvainsavossimivisveis 104
o, 0k Tl o va 1) ol 175 o A A G, “SES———— 1:27
TN SMBardilfe, P Tl . . o e Ms i+ s eninsasinansmavminasis 285

Applications

Intermediate used in the production of:
¢ Adhesives

+ Cross linkers

Paper resins

Pharmaceuticals

Sulfur scavenging

Textile resins

Packaging
This product is available in bulk, tote
and drums.

Storage & Handling

Glyoxal has a shelf life of six months ir
unopened, original containers and ma:
yellow after lengthy storage. Ensure
thorough ventilation of storage and
work areas. It must be protected from
air,

chemical_intermediates @ basf-corp.com

Website: www. basf .com /usalintermediates

Chemicals

Always refer to the Material Safety Data
Sheet (MSDS) for detailed information
on handling and disposal.

Always refer to the Material Safety Data
Sheet (MSDS) for detailed information
on handling and disposal.

Although all statements and information in
this publication are believed to be accurate
and reliable, they are presented gratis and
for guidance only, and risks and liability for
results obtained by use of the products or
application of the suggestions described are
assumed by the user. NO WARRANTIES
OF ANY KIND, EITHER EXPRESS OR IM-
PLIED, INCLUDING WARRANTIES OF
MERCHANTABILITY OR FITNESS FOR A
PARTICULAR PURPOSE, ARE MADE RE-
GARDING PRODUCTS DESCRIBED OR
DESIGNS, DATA OR INFORMATION SET
FORTH. Statements or suggestions con-
ceming possible use of the products are
made without representation or warranty that
any such use is free of patent infringement
and are not recommendations to infringe any
patent. The user should not assume that
toxicity data and safety measures are indi-
cated or that other measures may not be
required.

©2009 BASF Corporation

BASF Corporation



ACROS

‘ " Material Safety Data Sheet Sodium hydrosulfite
—— ] T BT LR e —
= ok MSDS# 01503

MSDS Name: Sodium hydrosulfite

Synonyms: Sodium hydrosulphite; Sodium sulfoxylate; Sodium dithionite.
Physical and Chemical Properties:

Physical State: Crystalline powder

Color: white

Odor: penetrating odor -sulfur dioxide odor

pH: Not available

Vapor Pressure: Not available

Vapor Density: Not available

Evaporation Rate: Not available

Viscosity: Not available

Boiling Point: Not available

Freezing/Melting Point: 55 deg C (131.00.F)

Decomposition Temperature: Solubility in water: 25 g/100ml (20.C)
Specific Gravity /Density: 1.4

Molecular Formula: Na;S;04

Molecular Weight: 174.10

Stability and Reactivity Chemical Stability: Stable under normal temperatures
and pressures. Ignition sources, dust generation, exposure to air, excess heat,
moisture, high

Conditions to Avoid: humidity.

Incompatibilities with other strong oxidizing agents, strong acids.

Materials Hazardous Decomposition Products Carbon monoxide, oxides of sulfur,
carbon dioxide. Hazardous Polymerization has not been reported.

The information above is believed to be accurate and represents the best information
currently available to us. However, we make no warranty of merchantability or any other
warranty, express or implied, with respect to such information, and we assume no liability
resulting from its use. Users should make their own investigations to determine the
suitability of the information for their particular purposes. In no event shall the company
be liable for any claims, losses, or damages of any third party or for lost profits or any
special, indirect, incidental, consequential, or exemplary damages howsoever arising, even
if the company has been advised of the possibility of such damages.



= BASF Certificate of Analysis
BASF SE

The Chemical Company

Please note that the certificates of analysis are also conveniently available online and around the clock at www.wouldaccountbasf.com

Fax No 00027121030
VIV INTERCHEM CO., LTD S OETE
22 SOl SUKHUMVIT 42, SUKHUMVIT ROAD ~ E-CCA/Q

Produktion Anorganika

10110 BANGKOK +49 621 6043646
PHRAKANONG, KLONG-TOEY, Certificate No 6785
Thailand

Inspection Certificate 3.1 according to EN 10204

Sodium Metabisulfite Material 50077130

Non food grade Order 3006693268 000010
25 KG PE-Bag Delivery 3089118962 000010
Purchase Order/Customer Product# Lot 48351936W0
FID-7-280111 Lot/Qty 20825.000 KG
50077130 Total 20825.000 KG

Transport  TRLU3855840

Best before/Retest-Date (MM-YYYY): 02-2013
Product release-Date (DD-MM-YYYY): 12-02-2011

Property Limit Unit Result Test Method
Naz5205 min. 97.2 g/100g 9.3 ANSI-4.276
SO; min. 65.5 g/100g 66.9 calculated

pH (5%, 20 °C) 4.0-4.8 pH 4.5 IS0 3627-2001
Chloride max. 50 mg/kg <50 IC

Heavy metals as Pb max. 10 mg/kg <10 AES-ICP

Fe max. 10 mg/kg <10 AES-ICP
Naz2S03 + Naz2504 g/100g remainder  calculated

Quality Control E-CCA-Q

The aforementioned data shall constitute the agreed contractual quality of the product at the time of passing of risk. The data
are controlled at regular intervals as part of our quality assurance program. Neither these data nor the properties of product
specimens shall imply any legally binding guarantee of certain properties or of fitness for a specific purpose. No liability of
ours canve derived there from.





