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Thesis Title Water Footprint Evaluation of Block Rubber Industry
Author Jariya Rattanaboon
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Academic Year 2013
ABTRACT

This research aimed to evaluate the water footprint of block rubber STR 5L and STR 20
industries in Songkhla province. The study focuses on the assessment of raw materials production
and direct and indirect water use in the processing including the water pollution caused by these
processes. The evaluation was done using primary inventory data collected from the field area
and secondary data. The results were found that the average water footprints of a block rubber
STR 5L was 5,960 m’/tonSTR 5L, which consisted of 5,555 m’/tonSTR 5L from fresh latex water
footprint (93.20 %), 18.57 m’/tonSTR 5L from direct water use (direct blue water) (0.31 %) and
386.053 m’/tonSTR 5L from indirect water use (indirect blue water) (6.48 %). The average water
footprints of block rubber STR 20 were 7,582 m’/tonSTR 20, which consisted of 7,455
m’/tonSTR 20 from fresh latex water footprint (98.33 %), 34.11 m’/tonSTR 20 from direct water
use (0.44 %) and 92.97 m’/tonSTR 20 from indirect water use (1.22 %). The grey water of block
rubber STR 5L and STR 20 found were 124.59 and 800.58 m’/tonSTR respectively. From the
results in above, the most of water footprint originated from rubber plantation which was 90 % of
total water footprint whereas the production process yielded 1-6 % of water footprint obtained.
The highest water consumption in the block rubber manufacturing process was found in stage of
rubber cleaning (90 % of direct water use). These results made the block rubber manufacturers to
know clearly the amount of water used in the each part of production process. In addition, the
water footprints of block rubber products could be used as the database for the forward industries

that use block rubber as a raw material.
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2AAHNITNNAZINATF UMM UIHANNAIAY
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4 4 o A, Y]
AuUsENMANIZNTIINEATHAZAVNTEL (2548) (309 MIMUUALIATTIUENUALITNTNA
= 1 d‘ 1 (%] 1 dal
91LALMIVTTIRUVDEINEM T dI00N faae 111
dy Y = T A A
1 enamdszniail 1 vuieds sreuneaiinanlagszynuninuInsgiu
. <3 a y $ % a o 4
(Technically specified rubber) Fuflumsnaauuunitaieonsuluremsgus Inasslaenali e
3801 919UNUD AN (STR: Standard thai rubber)
1 =} 4 Ao J =\ S A
2. MAITILENLNGeaiions sraunanmvualunasgiuesumuediions i <
Y
' 1N
2.1 91N EAND15 XL (STR XL)
] =1 Jd
2.2 #19UNAUDANDS 5L (STR 5L)
] =1 Jd
2.3 §1UNAUDANDIS 5 (STR 5)
2.4 91N EANDIS 5 CV (STR 5 CV)
] =1 J
2.5 #19UNAUD AN 10 (STR 10)
2.6 91UNAUDANDIS 10 CV (STR 10 CV)
] =1 o
2.7 #19UNAUDANDS 20 (STR 20)
2.8 I UNADANDIS 20 CV (STR 20 CV)
Y
3. anfAveIENUBaNeIs 18azIBIANIMUUATULAZYATINATNITAAI 9
1 J [
VOIINUDANDIT LAAIAINTNAANUIN A-1
9 [ 1 ) | A a 9 [ 1 =\ g 2’, <3
doyaninaninauommz ludruinerdosnuuesgiuesunaeaiionsmiuy laodlu

doyanasgiin ldAninmsnunivendl

@



AMIUMARUIN N-1 TIABIAM I IMUATIAZ AT TaauiiAn1 Yo AR aNnes (STR)
STR XL STR 5L STR 5 STR 5 CV STR 10 STR 10 CV STR 20 STR 20 CV
A / Sugnaumia 1heng vhena/ snausi 89A DU / 919LHY
Wwadeanisn, % iy 0.02 0.04 0.04 0.04 0.08 0.08 0.16 0.16
Wnaud, % laidu 0.40 0.40 0.60 0.60 0.60 0.60 0.80 0.80
PFnalulasmu, % lidu 0.50 0.60 0.60 0.60 0.60 0.60 0.60 0.60
Wiz, % v * 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80
AnuseusIzuLsn . Tidinh 35 35 30 - 30 - 30 -
Filanugenda, lusinh 60 60 60 60 50 50 40 40
7 Fadaeladvoua , i 4.0 6.0 - - - - - -
ANUTia ML (1/+ 4/) 100 0C - - - o - ok - o
uavd il 1Weeou Wedeau AIDNHIV vhana AI0NHIU N AIDNHIV
YuREssou Yuithaa MR
wineig : * Aasinavesduan lumu 0.50 %

A o w Y a A
** VAVINAUDIHNOA D

STR 5CV HAINNUNLA 70 (+7,-5) ,60 (+7,-5) ,50 (+7,-5) uag 40 (+7,-5)

STR 10CV 1AIANUHUA 60 (+7,-5)

STR 20CV HAIANUHIUA 65 (+7,-5)

{ a 4
N7 : NTVAFINMSINBAT NTTNTNINYATUAS THNTDL (2548)
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o 1 A N Y A A R 4 22 A
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A Y I E 2 a
e ldiuldanasgivguaiwniinemin Iseugaa I suuaz iAugAEIMNS TNV
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NIZNTNYAAMNTTY RUUN 3 WA 2539 AqudaIns1narLIn n-2 Fuiludoyanasnin 1

U Q

NNITNUNIULDNAT
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ATTWNNIANUIN N-2 1]1@]5211!1“‘1/]\1iﬂﬂIiﬂ\?TL!QG]f:’fTViﬂ‘iii]L!ﬁZHﬂNQ@ﬁ1ﬁﬂiihllag’J%

a 4
UATIEH
fyilgmamih ANINTFIY Fwnrew
Lannudunsanaza 5.5-9.0 pH Meter
(pH value)
2. Ao d - Nalifin 3,000 un/a. wieerauandrudausay | szmouiafigungi 103-

' o ¥ 2 3 &
(TDS 130 Total Dissolved | Usz1nnvounadsodssuiiing nislsznnves | 105 °C a1 %1 1uq
Solids) T59UAAIMNTTN NAWTNTIUNITAIVAY

yanmmuauaIsua 1Ay 5,000 un./a.

Aa <

H Y d' 1 SOI J
- 1NINgIE1NeaH A INTRENTIAIA AN
(Salinity) 1Y 2,000 UN./a. H30AIGNZIA AR
9O’ Qy IS 1 T IS d‘d ]
o luiinaeziamnniiAinaeaniegiu

A ' A 3 ' a
urasinseersetimeiald liinu 5,000 ¥n.a.

3. 815410 - iRy 50 wn/a. WIPOIIANAIILAILA | ATEIHIUATEAIENTEY Y
(Suspended Solids) Uszinnveauvdeseaduihni nielszianves | ufa (Glass Fiber Filter
Tsenugaamnisy vieisznnuesszuuiinia | Disc)
ﬁuﬁammﬁﬂmzﬂﬁnmimuﬂnnaﬁy

WiuauAsua LRy 150 un./a

4.9 (Temperature) - TairAu 40 °c 1A503IAUNYN TAvaY

A 1 A ) 1 °
5 ansenau - Tddlunnesafes Ta'ldmmua
@ I'4 " a .
6.0 TW§ (Sulfide as H,S) | - lalifiu 1.0 wn./a. Titrate
s 1 a o Y Aax
7. 1o Tud - TaitAu 0.2 wn/a NAULAZANAIEID

(Cyanide as HCN) Pyridine Barbituric Acid




165

H Qy a a
ATWHNIANUIN N-2 3JWI'§§§'I°IJUTVNﬂ1ﬂIﬁ\‘N']l!’Qﬂﬁ'l?iﬂiiMl!ﬁZHﬂNQﬂﬁ'lﬁﬂﬁiiJl!ﬁ&’J%

ANTIZH (A0)

@

= 3
FUAUNTIWUI

a

AWIATFIU

an

a L4
BAUATICH

7 . "
8. inuas Tl

(Fat, Oil and Grease )

- TPy 5.0 wn/a. WIeoIUANAIILEIUAAY

4
[ °

Y
’ﬂi&ﬂ‘l/l"’l]ﬂﬂlLﬁﬁﬂi@ﬂiUuTﬂﬂ‘Vﬁ@ﬂigLﬂ‘l/l"’llﬂxi

anagediazaeudn

Ed Ed
LHINHIUIN N VB 9INY

TseugadMnIsumNAnugnIsumMInIuan | uaz luiu
yanmFvauAITua lnY 15 un/a.
o = 4 " Aa
9.ves1anlad - laiAu 1.0 wn/a. Spectrophotometry
(Formaldehyde)
=t [ & 9 as
10.e15152ne U uea - laithu 1.0 wa/a. NAULAZAINAIYITA-
(Phenols) Aminoantipyrine

A a
11.9005UDAIY(Free

Chlorine)

- laithu 1.0 waa.

Todometric Method

12.en3n1Ftlpanuns ofvn

o A A o J . .
ANFNFNIOAA (Pesticide)

9 [} ad ~ o
- Gl’t‘NGli’J%UlllW‘]JGﬂiJ’J‘ﬁ?li’J%ﬁ@‘].W]ﬂWWHﬂ

Gas-Chromatography

a

1A s . d'
13./111 109 (5 Tu Nguigl

U

20 °C (Biochemical Oxygen

Demand : BOD)

"a A 1 9 1
- Vlillﬂu 20 WN./a. HIoUANANLANAasUTZIAN
s Y
GU'E'NLLTiaﬂiﬂﬂiﬂu?ﬂﬁﬂ%ﬂﬂimﬂ‘ﬂﬂlﬂiTiﬂﬂ'lu
PATINNITY @]1Nﬁﬂm$ﬂ§iﬂﬂ1iﬂ’lﬂﬂi\maﬁﬂ

Wiuauals ud liiny 60 un./a.

Gas-Chromatography

1A < A
4.0 U (TKN 159

Total Kjeldahl Nitrogen)

- 1Ay 100 wn/a. WIBDIIUANAIILEIUAAL

4
Y-

Uszianveauradsessuriing viedszianves

]
~

Ii\iﬂ‘u@@lfﬂﬁﬂiiu ATNNAUSNITUNITAIVAN

a < ' 1a
VANHINAUTUANIT I,L@'Ivllllﬂu 200 un./a.

Kjeldahl

15.01% loa (Chemical

Oxygen Demand : COD)

- iRy 120 wn/a. WIPOIIANAIILEIAAL
Dy 22

Uszianueauradseasuiinng niellszianves

T59UgAEHNT TN ANAAULNTTUNITAIUAN

- oA
VANBIAUTUANIT Lm"lumu 400 Un./a.

Potassium Dichromate

Digestion
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@
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AWIATFIU

aga g
ADUAIIEN

16.Javizviin (Heavy Metal)

16.1. §9NLH (Zn)

- TaitAu 5.0 wn/a.

= a g Yy
16.2. TasWensiaananndun

(Hexavalent Chromium)

- Taitfu 0.25 wn./a.

= a Y 14
16.3. Tﬂimanﬁvuﬂ"lm’maum

(Trivalent Chromium)

- Taitfu 0.75 wn./a.

- Atomic Absorption Spectro

Photometry ¥11A Direct Aspiration
A an -

Y1995 Plasma Emission

Spectroscopy e Inductively

Coupled Plasma : ICP

16.4. N23UAY (Cu)

- TaitAu 2.0 wn/a.

16.5. upauliay (Cd)

- Taitfu 0.03 wn./a.

16.6. UUIT8Y (Ba)

- Taitfu 1.0 wn/a.

16.7. mﬁa (Pb)

- Taitfu 0.2 wn.sa.

16.8. Hana (Ni)

- TaitAv 1.0 wn/a.

16.9. 19MIA (Mn)

- Taith 5.0 wn/a.

- Atomic Absorption Spectro
Photometry U@ Direct Aspiration
%3973 Plasma Emission
Spectroscopy ¥ia Inductively

Coupled Plasma : ICP

A a 14 = A ) v A v A
M Ysemansensiinemdaas ma lu laguazaunaaey aUun 3 (W.A. 2539) a99UN 3

' y 2 1T o A
unIIny 2539 !%’ENf‘ﬂ‘ﬁuﬂl]W’Iiﬂ?ﬂﬂ’)ﬂﬂuﬂ1§'§$‘U”IEJL!”I‘VNﬁ)?ﬂllﬁﬁﬂﬂ”lmﬂﬂizlﬂﬂ

a a o a 1 { {
1391UARHNI TULAZHANRAAIHNITN ANUWIUTIBAIIYUNY tauf 113 aoun

13 893U 13 QU 2539
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asmuagaga’ Az

i} ‘) m ' Yszanauamhamns 190se Tend
ey Aun i e N1y
P dszian | dszan | dszian | dszon | dszon
1 2 3 4 5
1. & naw uazsa - 5 5 5 5 -
(Coloir Odour and Taste)
2. QiR (Temperature) o 5 5 5 5 -
3. anuiunsauazaa (pH) - 5 50-9.0 | 5.0-9.0 | 5.0-9.0 -
4, 20NFRUAZA1Y (DO)” P20 un./a.(mg/)) 5 6.0 4.0 2.0 -
5. iiTed (BOD) P80 un./a.(mg/) 5 1.5 2.0 4.0 -
6. uuaiiGengulnaviesy P80 | 1Bu.d.Bu/100 5 5,000 20,000 - -
“V%"Q‘Vmﬂ (Total Coliform ya. (MPN/100
Bacteria) ml)
7. uuaiiGenquil Tnaviesu P80 | 1Bu.d.Bu/100 5 1,000 4,000 - -
(Fecal Coliform Bacteria) ua. (MPN/100
ml)
8. lumsa (NO,) Tuniie un./a. (mg/l) 5 5.0 5.0 5.0 -
TuTasau
9. wonTuie (NH,) Tuniiae un./a. (mg/l) 5 0.5 0.5 0.5 -
TuTasau
10. Jluea (Phenols) un./a. (mg/l) bl 0.005 0.005 0.005 -
11. N9AY (Cu) un./a. (mg/l) bl 0.1 0.1 0.1 -
12. Hana (Ni) un./a. (mg/) 5 0.1 0.1 0.1 -
13. UM A (Mn) un./a. (mg/) 5 1.0 1.0 1.0 -
14. §9n2q (Zn) un./a. (mg/l) B 1.0 1.0 1.0 -
15. uaalien (Cd) un./a. (mg/l) 5 0.005* | 0.005% | 0.005* -
0.05%* 0.05%* 0.05%* -
16. Tameuriiadnsndun un./a. (mg/) 5 0.05 0.05 0.05 -
(Cr Hexavalent)
17. | Az (Pb) unJ/a. (mg/l) 5 0.05 0.05 0.05 -
18, | senianua (Total He) unJ/a. (mg/) 5 0.002 0.002 0.002 -
19. a1T1Y (As) un./a. (mg/1) bl 0.01 0.01 0.01 -
20. laenTud (Cyanide) un./a. (mg/l) 5 0.005 0.005 0.005 -
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