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WELDING PROCEDURE

SPECIFICATION FOR PIPING
(WPS) Document No. PR-W-2102.18-010-001

Rev., C Page 4 of 15

RE-ROUTE PTT PIPELINE HSR 4-2

1. PURPOSE

This procedure is for the welding of GAS Pipeline Project at Block Valve, Receiving Station Gate
Station Piping. The material of pipe are API 5L X42, X65, X70 API 5L Gr.B, ASTM 106 Gr.B, ASTM A 53
Gr.B,A333 -GR 6 and ASTM A234 Gr. WPB, ASTM A 105, WPHY-65, A 694 Gr.F65, ASTM A350 GR LF
2, ASTM A350 GR LF3, ASME B 16.11 ASTM A420 GR WPL 3,ASME B 16.5 Pipe Fitting with diameter
3/4" to 42", Thickness of pipe is 1.6 mm, to 20.62 mm.

2. SCOPE

This welding procedure is proposed for all welding work of Gas Pipeline and Gas Metering and

Regulation Station Project if essential variables as describes in API 1104 are the applied welding
process are GTAW+SMAW for Pipe @ 27:" to @ 42" and GTAW for @ % "to Unlimited. This Procedure
applies to all activities associated with the mainline to be adopted for the generation of the documents
for the REROUTE PTT PIPELINE HSR 4-2 Project.

3. DEFINITION

OWNER
CONTRACTOR
WPS

PQR

JSEA

HSS&E

Qc

ASME

API

PQR

NDT

NPS

SMAW

GTAW

HIC

SsC

STT

TPI

means
means
means
means
means
means
means
means
means
means
means
means
means
means
means
means
means

means

PTT Public Company Limited

Siamraj Public Company Limited

Welding Procedure Specification
Procedure Qualification Record

Job Safety Environmental Analysis

Health, Safety, Security and Environment
Quality Control

American Society of Mechanical Engineers
American Petroleum Institute

Procedure Qualification Record
Non-Destructive Testing

Nominal Pipe Size

Shielded Metal Arc Welding

Gas Tungsten Arc Welding

Hydrogen Induced Cracking

Sulfide Stress Cracking

A welding process to deposit a solid welding wire
Third Party Inspector

PR-W-2102.18-010-001 Rev.C (WELDING PROCEDURE SPECIFICATION FOR PIPING (WPS))
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WELDING PROCEDURE RE-ROUTE PTT PIPELINE HSR 4-2

SPECIFICATION FOR PIPING
(WPS) Document No. PR-W-2102.18-010-001

Rev. C Page 5 of 15

4. REFERENCE DOCUMENTS

ASME B31.8 Gas Transmission and Distribution Piping Systems
API 1104 Standard for Welding of Pipelines and Related Facilities
SP-W-000-02 WPS FOR ABOVE GROUND PIPING

5. WELDING PROCEDURE SPECIFICATIN (WPS)

NPS Thickness
Scope Grade PTT WPS No. Project WPS No.
(inch) (mm.)
2 24 17.48 X42 1.4 AP1/12.75-D/0.188-T-0.75/Y-42 SRPLC-WP5-004
3 12 10.31 x42 1.3 API/2.375-D-12.75/0.188-T-0.75/Y-42 SRPLC-WPS-003
3 3/4 2.87 X42 1.1 API/D-2,375/T-0.188/Y-42 SRPLC-WPS-001
- 4on12 | 6.02to 10.3 X42 WPS-P12-BP4-6.02-X42-001 SRPLC-WPS-005

6. ATTACHMENT

6.1  WPS for this project
s  SRPLC-WPS-001
s SRPLC-WPS-003
s SRPLC-WPS-004
*»  SRPLC-WPS-005

6.2 Reference WPS from PTT
o 1.1 API/D-2.375/T-0.188/Y-42
= 1.3 API/2.375-D-12.75/0.188-T-0.75/Y-42
e 1.4 API/12.75-D/0.188-T-0.75/Y-42

e WPS-P12-BP4-6.02-X42-001

|
PR-W-2102.18-010-001 Rev.C (WELDING PROCEDURE SPECIFICATION FOR PIPING (WPS)) l_&
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6.1 WPS for this project
e SRPLC-WPS-001

s«  SRPLC-WPS-003
= SRPLC-WPS-004

s« SRPLC-WPS-005

PR-W-2102.18-010-001 Rev.C (WELDING PROCEDURE SPECIFICATION FOR PIPING (WPS))
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Reference ; APl 1104

WELDING PROCEDURE SPECIFICATION NUMBER SRPLC-WPE-001

For Siamraj Public Company Limited [Welding of PTT PLG Pipe and Fitting
Process GTAW
Material AP| 5L-B to X42, ASTM A53-B, ANSI A108-B o eguivalent
Pipe outside diameter and wall thickness 0.0, less (han 2-inch and Thickness less than 4 8mm
Joint design Single V-groove
Filler Metal and number of beads ER70S-6
Electrical or flame characteristics BC-EN
Position 8G-All
Direction of Welding Up-hill
Number of welders 1-parson
Time laps between passes 180 second Max.
Type and removal of lineup clamp External Clamp, remave after 25% of root pass complete
Cleaning and/or grinding Slag remove by hammering, power tool grinding
Preheat/postweld heat treatment N/A
Shielding gas and flow rate Ardon. 20 LPA
Shielding flux N/A
Speed of travel 3-6 ipm |Plasma gas flow rate N/A
Plasma gas composition /A
Plasma gas orifice size N/A
Sketches and fabulations attached As below
Refer PTT WPS no. 1.1 APID-2.375/T-0.188/Y-47
Refer PTT PQR no. KWTS09-FTT-PORI-1.5
Tested by TBl
Welder by TBR
Approved by TBN
75
deg
e Ty
N /
]| \/ |
T<0.188"
_ N
2
I
Electrode sizes and number of beads
Bead Number Electrode size and type Voltage Amparage and Polarity Speed
1 ER705-6 (2.4mm) 18-24 100-150 / DC-EN 3-6 ipm
2and 3 ER705-6 (2.4mm) 18-24 120-200/ DC-EN 3-6 ipm




Reference : AP] 1104

WELDING PROCEDURE SPECIFICATION NUMBER SRPLC-WPS-003

For Siamral Public Company Limited !Welding of PTT PLC |Pipe and Fitting
Process GTAW & SMAW
Material AP| 5L-B to ¥42, ASTH AS3-B, ANSI A106-B or equivalent
Pipe outside diameter and wall thickness 2-inch < 0.0, < {2-inch and 4.8mm <= Thickness <= 19, 1mm
Joint design Single V-grogve
Filler Metal and number of beads ER708-6 and £7016
Electrical or flame characteristics DC-EN for GTAW and DC-EP for SMAW
Position §G-All
Direction of Welding Lp-hill
Number of welders 1-person
Time laps between passes 180 secand Max,
Type and removal of lineup clamp External Clamp, remove after 25% of root pass complate
Cleaning andfor grinding Slag remove by hammering. power ool grinding
Preheat/postweld heat treatment N/A
Shielding gas and flow rate Argon. 20 P
Shielding flux N/A
Speed of travel 3-6 ipm [Plasma gas flow rate HiA
Plasma gas composition N/A
Plasma gas orifice size [N/A
Sketches and tabulations attached /s below
Refer PTT WPS no. 1.3 AP1i2.375-0-12.75/0,188-T-0.75/Y-42
Refer PTT PQR no. KWTS08-PTT-FOR1-12
Tested by TBN
Welder by T8N
Approved by TBN
fé-
deg
. / \}/
F
x %
T \ / ‘
3 il i el
0188"<=T <= 0,76"
o,
= |
- o
Electrode sizes and number of beads
Bead Number Electrods size and type Voltage Amparage and Polarity Speed
1 (GTAW) ER708-6 (2.4mm) 18-24 100-150 / DC-EN 3-6ipm
2 (GTAW) ER705-6 (2.4mm) 18-24 120-200 / DC-EN 3-6 ipm
3 (SMAW) E7016 (4.0mm) 20-24 90-140/DC-EP 2-5ipm
4to..n (SMAW) ER708-6 (3.2mm) 20-24 90-120 / DC-EP 3-6 ipm




Reference : API 1104

WELDING PROCEDURE SPECIFICATION NUMBER SRPLC-WPS-004

For Slamral Public Company Limited [Welding of PTT PLC [Pipe and Fitting
Process GTAW & SMAW
Material AP 5L-B to %42, ASTM A53-B, ANSI A106-B or egilvalent
Pipe outside diameter and wall thickness 12-inch < 0.D. and 4.8mm <= Thickness <= 19.1mm
Joint design Single V-groove
Filler Metal and number of beads ER705-6 and E7016
Electrical or flame characteristics DC-EN for GTAW and DC-EP for SKAW
Position §G-Afl
Direction of Welding Lg-hill
Number of welders 1-parson
Time laps between passes 180 second Max,
Type and removal of lineup clamp Extsmal Clamp, remove after 25% of root pass complste
Cleaning and/or grinding Sla remave by haimmering, power fool grinding
Preheat/postweld heat freatment N/A
Shielding gas and flow rate Arcen, 20 LFR
Shielding flux N/A
Speed of travel 3-6 ipm [Plasma gas flow rate N/A
Plasma gas composition /A
Plasma gas orifice size N/A
Sketches and tabulations attached As below
Refer PTT WPS no. 1.4 API/12.75-Di0.168-T-0.76/Y-42
Refer PTT PQR no, PQR-ITDMNRPP-013(DC)
Tested by TBN
Welder by TEN
Approved by TBN
75
deg
i g
v ™
N/
'y k
r L % 7
0188"<=T <= 0.76"
i I ___(‘;_ ':?‘.‘*-«. P —————
b g i
| il |
(1)
Electrode sizes and number of beads
Bead Number Electrode size and type Voltage Amparage and Polarity Speed
1(GTAW) ER70S-6 (2.4mm) 18-24 100-150 / DC-EN 3-6 ipm
2 (GTAW) ER70S-6 (2.4mm) 18-24 120-200/ DC-EN 3-6 ipm
3 (SMAW) E7016 (4.0mm) 20-24 90-140 / DC-EP 2-5 ipm
410 ...n (SMAW) ER708-6 (3.2mm) 20-24 90-120 / DC-EP 3-6 ipm




Reference : APl 1104

WELDING PROCEDURE SPECIFICATION NUMBER SRPLC-WPS-005

For Siaal Public Company Limited |Welding of PTT PLC |Pipe and Fitting
Process GTAW
Material AP 5L-B to X42 ASTM A53-B. ANSI A108-B or squivalent
Pipe outside diameter and wall thickness 12-inch >= 0.0, and 4.8mm <= Thickness <= 19.1mm of Mainling
4-inch >= 0.0, of Branch and 4.8mm <= Thicknass <= 19.1mm of Mainling
Joint design T-Joint or Branch Weld
Filler Metal and number of beads ER70S-6
Electrical or flame characteristics DC-EN for GTAW
Position £G-All
Direction of Welding Up-hill
Number of welders {-persan
Time |aps between passes 180 second Max.
Type and removal of lineup clamp Tack welding is allow for 25% route pass only
Cleaning and/or grinding Slag remove by hemmering, power tool arinding
Preheat/postweld heat treatment M/A
Shielding gas and flow rate Argon. 20 LPR
Shielding flux N/&
Speed of travel 3-6 ipm |Plasma gas flow rate /A
Plasma gas composition N/A
Plasma gas orifice size N/A
Sketches and tabulations aftached As below
Refer WPS no. WPS-P12.8P4-8.02-X42-001
Refer PQR no. PQR-P12-BP4.5.02-X42-001
Tested by T8I
Welder by TBN
Approved by TBN
N—ﬂf ‘.'.e..“ Then . >
B33 mm Plipe,
Fitting 4"
602 mm
>
= Min. L.5%mim
Max. 3. 18 mm
! |
Fipe 12" Thickness 10.3 mm
Electrode sizes and number of beads
Bead Number Electrode size and type Voltage Amparage and Polarity Speed
1 {(GTAW) ER70S-6 (2.4mm) 18-24 100-150 / DC-EN 3-6ipm
2& 3 (GTAW) ER70S-6 (2.4mm) 18-24 120-200/ DC-EN 3-6ipm
4 to n (SMAW) ER70S-6 (2.4mm) 18-24 120-200/ DC-EN 2-5ipm
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6.2 Reference WPS from PTT
e 1.1 API/D-2.375/T-0.188/Y-42

« 1.3 API/2.375-D-12.75/0.188-T-0.75/Y-42

o 1.4 API/12.75-D/0.188-T-0.75/Y-42

o WPS-P12-BP4-6.02-X42-001

PR-W-2102.18-010-001 Rev.C (WELDING PROCEDURE SPECIFICATION FOR PIPING (WPS))



PTT PUBLIC COMPANY LIMITED

SP-W-000-01 Rev. 0

Welding Procedure Specification (WPS)

20 August 2008

T Y Y T Y Y T
E g18uft 1 WPS No. API/D-2.375/T-0.188/Y-42

< 7

] AW

T<0.188"

___(élvﬁ_.__w

PROCEDURE SPECIFICATION NO. APID-2375T-0.188/Y42

For ALLIANCE PLANT SERVICES Welding of PTT ELC. Pipa and fittings

Process STAW

Material APTEL SHYS<=42 000

Pipe outside diameter and wall thickness DIA <3 375", THICKNESS<(0.188"

Joint design BUTT JOINT 75 degree "SINGLE VEE"

Filler metal and no. of beads ERFISE

Electrical or flame characteristics DC-

Position FIX 5G

Direction of welding VERT. UP

No. of welder 1

Tim lapsa between passes 180s max,

Type and remaval of lineup clamp IN Cl :

Claaning andfor grinding SLAG REMOVE BY HAMMERING, BRUSHING THEN CRINDING IF NECESSARY

Preheal/stress ralief va

Shielding gas and flow rate Ar, 20 ipm

Shiglding flux nia

Speed of travel 36 infmin

Plasma gas flow rate nfa

Plasma gas compositicn nfa

Plasma gas onfice size na

Sketches and tabulations attached as balow

Tested N. PHURAYA Welder A, PRONG-A-KART

Approved N_KUNAWONG Welding supervisor P. THONGSIRI

Adopted B.PODPAT Chief angineer S. PEANSUXKMANEE
75
deg

ELECTRODE SIZE AND NUMBER OF BEADS

Layer Number Electro?r::;ae i Voltage Amperage and Polarity| Speed
1 ER705-6 (2.4mim) 18-24 100-150 (DCEN) 36 ipm
Zand 3 ERT0SE (24mm) 18-24 IQG-‘ZﬁE'}DCEN} 36 ipm

PageGof 22



PTT PUBLIC COMPANY LIMITED SP-W-000-01 Rev. 0

Welding Procedure Specification (WPS) 20 August 2009

ﬁ"lﬁgﬁ 3 WPS No. API/2.375-D-12.75/0.188-T-0.75/Y-42

TNV SR W VL " YUY VA W U W W G U Y VAT VO W VA W G Y S U L W G O S N T 8 "

PROCEDURE SPECIFICATION HO. APY2.375-0-12.750.183-T-0.75/v-42

For ALLIANCE PLANT SERYICES Weldng of FTT PLC. Pipe and fittings

Process CTAW and SMAW

Matenal AF| 5L, SMYS<=42.000

Pipe o itside diameter and wal thickness 2 ATR<=NHA <=12 7R" 0 188" «<=THICKNFS5<=0 75"

Joint design BUTT JCINT 75 degree "SINGLE VEE”

Fitter matal and no. of baads ERTCS-5 (2 Beads) E70°8 {n Beads)

Electrizal or flame charzcterislics DC- DG+

Positicr FIX 65 FIX 5G

Diractizn of welding VER. UP VERT.UF

No. of welder Tord lorl

Tirm lapse between passes 180s max 180s max

Type end removal of lineup clamp EXTERNAL LINEUP CLANMP, REMOVE AFTER 25% ROOT COMPLETE

Gleaning andfar grinding SLAG RCMOVE OY HAMMCRING. DRUSIING T/ ICN GRINDING [T NCOCSSARY

Preheat/stress relief nla

Shiciding gas and flow rate Ar, 20 lpm nin

Shiglding flux na as excliode

Spead of tracel 3-h infmin 2-6 infmin

Plasma gas fiow rate nia

Piasma gas composition na

Plasma gas onfice size n'a

Sketches anvd fabulations attached 23 below

Jestac 4. PHURAYA Weldar A PRONG-A-KART

Approved N KUNAWONG VWelding supervisor F. 1 HONGSIRI

Adopted 3.POOPAT Chied engineer 3. PEANSUKMANEE
75
deg

O
1 N/

0.188"<=T «=0.75"

B
A1)
ELECTRODE $IZE AND NUMBER OF BEADS

Layer Nurber EIMrn?;S;ze A Voliage Arnpzrage and Polarity SGpeed
T{GTAV) ERTOS 6 (2 ammy 624 700 160 (DCEM) 5 ipm

2 (GTAVY) ERT0S-6 (Z.4mm) 1824 120-200 {CCEN} 3-6ipm

3 (AMAW) FI01E {d finwng o074 EN-14N (RGFP 75 ipm

4 to... n (SMAW) ETD16 (3.2me} 2024 £0-120 (DCEP, 3-6 Ipm

Page 8 of 22



PTT PUBLIC COMPANY LIMITED

SP-W-000-01 Rev. 0

Welding Procedure Specification (WPS)

20 August 2009

B0 20 A b S 0 A0 BB S i L S S e e e

818U 4 WPS No. API/12.75-D/0.188-T-0.75/Y-42

PROCEDURE SPECIFICATION NO.

API12 75-Df0.188-T-0.75/Y-42

For ALLIANCE PLANT SERVICES Welding of PTT PLC. Pipe and fittings
Process GTAW and ShAW
Material API 5L, SMYS<=42,000
Fipe outside diameter and wall thickness 12.75°<DIA, 0.188"<=THICKNESS<=0.75"
Joint design BUTT JOINT 75 degree "SINGLE VEE'
Filler metai and no. of beads ER70S-6 (2 Beads) ET7016 (n Beads)
Electrical or flame characteristics DC- GC+
Pasiticn FIX £G FIX 5G
Direction of VERT. UP YERT. UP
No. of welder Tord lor2
Tim lapss between passes 180s neax T80s max
Type and removal of Iineup clanp EXTERNAL LINEUP CLAMP, REMOVE AF 1ER 25% ROOT COMPLETE
Cleaning and/or grinding SLAG REMOVE BY HAMMERING, BRUSHING THEM GRINDING IF NECESSARY
Freheatistress relief n'a
Ehielding gas and flow rate Ar, 20 lpm nfa
Shielding flux nla as electrods
Speed of travel 3-6 infmin 2-6 in/min
Plasma gas flow rate nwa
Plasma gas composiiion na
Plasma gas onfice size nia
Sketchas and tabulations attached as below
Tested N. PHURAYA Welder A PRONG-A-KART
Appraved N. KUNAWONG Welding supervisor P. THONGSIRI
Adopted B.POOPAT Chief engineer S. PEANSUKMANEE
75
deg
< 7
; T T ]
r S
0.188" <=T <= Q.T8"
i
%
ELECTRODE SIZE AND NUMBER OF BEADS
Layer Number me‘.jr;?:e and Voltage Amperage and Polarity Speed
T{GTAW) ERJO05-6 i2.4mm) 18-24 100-150 {DCEN) 36 ipm
2 {GTAW) ER7056 (2.4mm) 18-24 120200 (DCEM) 3-6 pm
3 [(SMAW) ET016 (4.0mm) 20-24 90-140 {DCEF) 25 ipm
di0_n (SMAW) E7016 (3.2mm) 7024 60-120 (DCEP) 36 ipm
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Doe. No. @

WPS-P12-BP4-6.02-X42-001
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VESOQLUTION €O, LTD. @

Issued Date :

September 7,2020 {Rev.: 0

Title: Welding Procedure Specification (WPS.) Jlege Ne. : 20of2
Sequence of Beads and Inspection
A mane
Fip. 1o Weldleg Gvisils bod Openings Wethout Bylstonamees Other Than That s
Hendat and Banc Walls
8.0z
ol -
. FITTING
“?1;, 2 y PiFE4"
5]
903 1
! $ 2 '
PIPE 1 l
Thi= 40.8mm,
2o} = 695 muy (e
Electrode size and Number of Beads
er Process | Rod size and Type Voltage |Amperage|Speed of Travel] Heat Inpur ™"
L?:o Beads No. Weldi a8l L Polarity e = e P
" i (V) (A ( em./min.) { k1./mm.)
L 1 STAW. 2.4 ERTFOS-G LL-EN 13- 1% 120-140 7-11 0.850 1.800
2 -3 GTAW. 24 ERVOSH PC-EN 13-35 120-140 7-41 .80 1.800
3 4-5 GTAW, 2.4 ERFOS-D DC-EN 13-3% 120-140 ¥-11 D850 1800
ppta: 1 Héat input (K. /inch ) = tAmps. X Voits. X §0) / [ Travel Speed {inch./min) ¥ 10001
or Heat input (& Jmm.) = (Amps. X Veits. X 60}/ [ Travel Speed (mmy/min.) % 10001
2 Heatinput (Max) = AmpsdMax) X Vel (Max) / Travel Speed (Min.)
Heatinput (Ming = Amps.[Ming X Volis[Min) [ Travel Speed (Ma)
3 Welde rod AWS ERTO5-6 [GTAWL) and AWS. ET016 (SMAW buses "Kobeloo” brand same
Prepared By : Reviewed By . Approved By :
Signature Signaturs L Sigmatire
Name Name Name
Date Date Cate




Lanm';th'mnu n'm[a auIn
ATUIINU? amwﬁ lﬂﬂ'l‘llﬂ'ﬂﬂl‘l'lﬁﬂq 'luﬂilﬂ‘s:ﬁwi HazNIT a'l'ﬁ"ﬁu'ﬁ

unsTAL 2566

Q ¥4 cuulsiaSguyio woonacordy wnlorl NgOINWLMUAS 10240
Z  Tnsdwri 0 2379 01412 Thsans 0 2379 01434
@&  www.enficcompany.com




/.

AANLAN 3-1

A198191BNATNNTYIBYYININNYID
nasnsUsEaunudIvesssuvassUlng

UNSIAL 2566

¥4 ouudsiaSIUYTD 1LOoAASOTL IWNToML NSOINWLMUAS 10240
InsAwri 0 2379 0141-2 Tnsens 0 2379 0143-4

& Lo



anssalviusisuszing lve

Uns1AU 2566

Q 34 ouulsiaBuyio oonasoriy wndory NSoINWUMUAS 10240
< TnsAwr 0 2379 0141-2 Tnsans 0 2379 0143-4
@  www.enticcompany.com




aﬂ‘ 1 1] ]
¥ 8. He/lo/od o ‘-5,‘_% !;I]II «e‘:‘é-l" nssainlususzmalne
;,n
el e ouuseadley wadnudy
R ERIEASETY
a#mﬁkuﬁi\ﬁa Y. momsno

o NS beod

o4 UYL VSN ﬂw $1in W) Whilufvesmssnliuissemelng Waduiumsiodie
viomesssat ileanuansenuiulasanisany § Taufiasynineigun ﬂmqﬁ“):nmwnﬂﬂmn“
ﬁmaLmqmﬁ’ﬁmﬁmwwnuau 'lun'rsﬂmﬁvuusnmmnnmaﬂﬁawaﬂmmmﬁ 97 &
NN - VUDIAY (55859 & FNTINNT - UATIUEU ) Fyail & - b vIUsn Uan,

3900 (L)

U weEaUin seashn HaanseuuImslasinsuasianudssdiua ( Uan. )

»

put wilsdanssolvussdsumalne A svla. co/o/oene 81T o NUAWIUS lodlod
. o o er = ' ol w el W € o w
defidaneng  Sufinmsiiansaniaun Wl « nuaius beve (S e alh)

srumisdendsfiantasaliuvsUsamdlng ) Tnetholasansfmsuasraad
(na.) Idymisauiiedsuirfinsansunriaeuiuiind st van i Qmnuw) sawh
Auftves svin. ledniunisTedheviafasssuuiifoaniansenuiuTasnisanssauiiossning
Sgun au.mwmmwmmmmusg’u aLmwm'r;rusmi‘suﬂmfsmu 'l,un'lww.m'iuuusﬂLﬂmwms?m
I.‘r‘nlEJL‘HE)&JIENﬂ*Jﬂ”lH 19 @ nmmm wummq (3veed o ‘U’aﬂﬂ‘;!tﬂ“ﬂ"l uasTdin ) dyd « -
b YBIUTTN Uan. $9 Gvnaw) dlotull « NUATHUS lodbd Wy

Tail dholasanisiaviazdeadns Iddnviduiinnsfisnsnndns fand1ndss
Buuiosudn t\'{tﬁa'ﬁﬁ'm'lﬁiqw'fuﬁmaEumﬂ”"n"i Wuarseygnald Uit Uan.didn (umsw) et
drudaianluihiedn uaziuilves svn. iedudiumsaand1s lunisssdadnifiunisnisaedneve
Aassrudfiiaeanuieaiien IWuduadan sy Wedwauiiuilide na. doll Taed
swasBuanAsidends

=t =l ol o wr A = | (2] i Vol B
FGuuniellians uasuduiinasfinnsuntaug Awndn Tiduenaswdngu
o - al ol 1 N
Usgnaumsaniuaruluguiihedassall

ey sy
nag.sin,
Y., ARL.AN. , ATIUL. , BUN.BY. , AADUL.
WAL (WE8TITT , WnRene) uay . , visanisolviiiad

ypugnenuiuie

iialusamsu asfuduiinmsfensansaus fnan 1
wnawingnusenaunisiudundtuduitiiedosssly

a

gvenisiasams pme, fnntstasans CSC, fanslasanas unique

]

AFINTMTUNENBIUTUUTINTG Lam
NI

= T S TR S ' Wt L
l'NBTﬂ‘;'\J]‘r"l‘i U WSETULRINNISWR IS TIINY A9nanT 1:“11.!
wnssranglsznaumeiumdudninbodesaly

n

ﬁ! “‘J“L T8 *JJEJr“l.J‘,rL

gittnauaununissaliy nuumLmawth o ININT

115 &
T, sy o ead beds sans cb aad nlace

Feanstasanty

e L, bdow



a:uifuwans:nuaviondey

ANUNNUNAUIALHDIAABINAN

uns1AW 2566

Q@ 34 ouusiaSguyfio Huoonapony Ol ngoiNUILINUAS 10240
& Insdwri 02379 0141-2 Thsens 0 2379 0143-4
@  www.enticcompany.com




PR —

y y o i TR Ea
A U tacoav e od dinrummuiadiowagivd

puLAaEmMa Un ebeko
6 naMl beva

BB TRaYnmIIMTS TR

w

Geu  ddanrsaiuuilesansuarismansadlues
B0 didoutnn aaTull e MDY bdoa

3 e - + fo's L S OEL RN A
aa@uIen Uan. 9aie vvw) darmudszailunisveayqnypiauasfnsouan
aDAvBAIT s TTLERYLIA © o 11 oW entuvadafiuin viantouaTiA moadEamesaly
- e L - i o oo U
UTEM §ntia (Uszimalvg) 9308 (uw ity Doyl ssnin eo WRT ATINASGUALIILOIUY

mAviatlsarasmars Warsasvuivudinanudlidadesluminwiafig
5390177 urreliussy dav. sada uwary) wWinedudsziuanudenindaesnes Wudu
ST mo,000 U [@nmiluumdan) Wouidn s $ifa G mdumsaiaiouisoud)
wirtadlpirasvaveliuish U $aia (uwmw) 'di:mm:nuulﬁvq'luanm’lf uldaUni wozida
Winaviadloirasmarmstuieniisaaunmnisuios Taesoouiudszfunundomeduld ay

unuwnyly Dugszauany
FuSoumnieni
UIENIMFLURS WDIARDINAY
nowi
nuasUing

T\ﬁ.ob-:ﬁca\{w«o

i P

B



AN INNEAIN

unsiAU 2566

Q 34 nuudsiaSguyio voRaoory nlorl NgoINWUIUAS 10240
< TnsAwri 0 2379 0141-2 Tnsans 0 2379 0143-4
@  www.enticcompany.com




-‘3 "f\’\ﬁ I"lLlfa i 3:5@@;‘?}: L
al. o/ encs/ &q@f H@/ A9y ”n,J o

Yerdanedn "eé557@1?13?5«5%'@;".-”‘:@5[551 AR @ b 13 Uazen @ ol 1 luaemavany

¥

o
AN o ._Jmu"’n:’ hdlss 1]#‘3;1 7 © oméls oriem

=_'?

HOY WAYA.em (ngainn) |, na.andvysiil,

VNS men ‘:~’ VRene/CoclotVeloods AT bl 1’\'?_;?‘@ e adiog

PaU U N MY
W1 uien Uaw, dari Gonww) vesyanneedsfiessiueniuute @ b 1 uavnws @ ok i
TR IIVE NG ees POY ASSYRUT A — Avnueanalsy

5 o
andumshd Tneidsulvau

8 0

Bge'm: inanImassuAulaRITuT ey el
wiidnaugm 7 oA obeca/onos/gdes a3Tuf ba FAY Lo (lBREIRUY)

Fadeunnie s udunsdely

Feanslesndonns 8y YR IY
sf{a?-zmE:f‘.'ré;rf"mﬂ’e:\“-u';a\«. uaoade




WUU B.an-od

wiidfesun NTHNRVIAD
o = - - Ma/
i a8 obean/emos/ waab 6o ou_Rowey g, @
-l a5 oa g w
PR veun Uaw, dafe Gmagu)
YODULN naviedatesssand www & n I waseune @ ol @

lutmaniavass usufu nnewy oo #9y dnsseauiiAn - asniussesy SEvine
Nlg+abo - Mietams AIUSTENISUALAILHINI

aviy sduinsumenans lugweddnensmmansuiuiiy evfudmnermuung
& 7IAuIn  Wwiserelyrinnamen wa beee TudlufudiTagwsesedydinimans
woal
@ULR b) WA beast

oG b1 VRt e, dae (o)
winag yvedeiesssned e D o 91 wastuin @ el o

Tuwanmavans uwiuiu MeeY oes #au s1eseduseis - gswiuaannUsy fu udaady

- woeq o | -l
W mwewluvivdoreoyyin adiuil___ wa  ifiey AuEEY WA lodbg

- L o
Ltﬁsvl"l‘JJLdEJ‘Hl‘iJW\fﬂ.leij (vany) Aau

o fliiusygednsiuintoutasealdedomesuinanmsieatne wiedegnatedinanaiiiise
mmmaiedlimne Filusswiesiusadervaiudeta FRDATUABIRNA TIgY Snw
Tianmldnuldodrninasninan Taedrldseduvedlisueugn

b fowndunsneaie dlafusygmiauanuanhdsduumnaisnsinse fufuvadlasens
feas b van

o nsddufufesduivinemniedafunsdyestieem feshmnssasurudedosuay
Llfudunsesiodldmansulamsdyastasmm

& Winwiefiwsssund wuwm & o th seidurieans (Boring) unuvMvaN SEwing
Mle+abo - Niletndo AU LasdeBianzasn (HOD) i nuetems Andiai
wogsuerme Tassedumdwiadnssiuieneshitesni meo wms LasssRuvsnia
Fnsgiuduitlidosnd eeo was

& Wnwiefwsssud win @ ob §1 MeiBieivass (HOD) 7 nuereme fudenis
Tnessfumdveshanssduinrosliteend edo Wy uassefuvdivioronssiuRuy
lifesnd oo wns

o, unsyiherasuasdesfuganmwidliduiuns Treiidunewtiine
ve Widdsssudinsdoiemes mundunssuasnan
le Janfiyneendwnosuuineses fosmutweenluliumssresuassusinduarlden
D NERUNAU

bane NIINUNFUL.



-y -
sma Mssundudueoyaafsmiinivanmdulasadonaflinieutufumeiving
Ywioaen
pale MInundubviliTanauuuusauiudisdiesiin Flowable Fill Material wia
Controlled Low Strength Material (CLSM) fiflfdadnussdensensevaniiifoy
A @0 nN/AsaN. Winilanfuniuargnisityaesniuiiunroeu Sheet Pile
ufidfu Finished Subbase
wann wntuadumiedu subbase Wulanaunialiivhnioairsiianismeunnmiie
High Early Strength Concrete didswdadl e wu. TWTulUmunnmsgiuves
Asuavaas visomniinsyfousaRarifiniuvuiivaeuninfildsnlumsiuiame
Tiimilawmu
sae wnduiumainiuivagnuasimmaduusaiiavniliiessiuduiumediusie
Cement Modified Crushed Rock Base mummgmﬁ A lson/odd UAEA
Wiy ce% Fuarliiu o.eo was Taslmmmuisstuiiumearhfumumunduily
adl uagRueafanfinmuneihiuilaad
s mndsadanataamlifuesyganiseaistuiumeiasfefiuegnuasii
fndhnsmisueatiavinrounis Tamfuusslinaunduduiinenesdin waeiddd
daugﬂumiﬂﬁl”arﬂ‘mw*'f'azs@uaﬂw‘gﬁwﬂama%uﬁumdﬁﬁ‘;ﬂﬁa‘iﬁﬁwﬁuaﬂ'\tammaam
GISERIE
msfifiunsnauiazusdnldeglunsifiuguatnensiasoutsrImvans fa
swardditinsmasaunnAmnsadediuiinmieadliduldammnasg
NFUMNVEN
b MIdndaufugan iy
oca wwmMIRWE: 5 Wou fuet Fevhnsmsivanminendenduiifives

=
ET

WAl windimsngeiiedigndine fiuiatonhmsdenlagnsiein
madnssnyivl viedmusmusuusihwsad mihiuresnaais
ok {91 whesiullaveuismmndemeuinaiiyandenyfsusaiiavinvionsunis
whidsufesudslusseznn b 1
o wnmsAndunisinegaiionms AunwGeandunie Side Slope) guen Fosiuiiums
oot sewimsteaiuasdimatesimunesnden foi
o fautiiiumsteaieianimslinrsinanssumsneatisluiuiioanavan (Huitites
vimseoeynievirsdaaing
Hae MR uMeouLadsdles sy
dels unsiifideedmsdmisensdnonimimnim Wagdmavauinuasnasoy
ltosaun saduiosilinslassunusmuodiinmmnannsausoungy
NuiTvoougmrhnnsdeadres muvdrianssalus
sam SohjuuuuuasiEfesdudumsroaiinde nsiuanwiuiiuasnistaniesy
Y ﬁ"r;:fuﬁ?ﬂmﬁsﬁw Ljii"u vﬂ’]‘:“r’!’a:i‘ﬂﬁ'} Lﬁﬁmmwmmé’%ww sy
wiowssuaBaturen 18n1snead NMIATLRNIAZLNIEIUAT
o ewnidumsieaine Wifees Ussanuumnmnevenezidminauesnsidfiowus
uHUMsAUENNTT ABstiean Yanansieaine MIdamseses il
gunsaissenaenity
d.ad MIait..



9

@E.

@i,

G,

R
dod maidumsifidesiunimassunugy Fodfimnnsfidanmufand
anviennstmunliSularouyniuney
dab dnderededmumuamuiiiflueyymissnevindvimnssmuns Ailnnauds
pafiaaimnsimuatl] wesdwihnudwseudaendufiiunisousndiunas
asIvdeuAINUABANEYRUY (ROAD SAFETY AUDIT)
wlo Wssvinnsdudiumsneain
wloe TURBLUNISAMIVALINIARE FEBFEUN TR RTINS
slolo windmmsdubfimsmzdnmanmeuuendouiedibunsieai
lagazidon
slom Huem Aowinsdrmslilivemdwivfiduriuasdldmdiiiarnnaeniy
uaenean wisuiadaieheuargunsaidrnsauasmnuaonduifidny
UIMTEILTDINTUN VAN
el msruanmituineadlifulumuessuessimavans
sl {liFuoygndodaimasmuneifauaRmuianimnstnliiuiatey
aniusunduaalazeny
olen MAINTIADATN
ame fliusygymdosimhssnudnsanmeuuinafuitoademdtesthe wy
TenuMsdsINmBSeY meviadizesfumseaudswesng g (nnil)
Wusy
sl nsfimsdeuusumuildfuanseuoinmateatns Widunsmsanasgives
asumman leagresiaueTBnsdarlvinsumevenaivreunousidung
s yadamdsnessfmeiosiiavmnenmsfielnsdddy iewnms
Aeadelidldsuaygnevhndsaussmen wienausiimsudlmunasgm
THINTUNNTAI
daa {04 fowdeds As-built wasvisnumseuaEeTy nInIURNTERuasONaTS
Usgnau neifimansasnufusedliunnsumeand
Tusewiefiduliumsdsaiie Faniedosdhsiunuulmnesmisens
Witfuen dawvuiaunsiinmgunisisasnmiasady unemmeduiiuiiassaeuray
fagEuiidiunis

= 1 i o vl oy Y 4 i
. sinsmesiussuiuuleulaaseygnaldinwiefeldiliduweld vis Jen. S99

(wvv) v aulisgousomudenieln q fodafufunsimimens vioypaai m
Uit uam. S () sedesiufinvsunnnsdl

seesdate utle Wisuuas dalugvassesenumilusunn Tozgven svdnaduiavoy
reAldTedingta

mluswiannsuviaiinTseedums tmxﬁa%awmmagﬁﬁuma stulill¥fysdumaiie
fdunala 9 uenanilmrudufugniBuawisg

dednunrsuduaielidoni Asbuitt plan lutfasndn o 99 Srdsinammasiansaniafe
fildiioadreaialiBuvdng

oc. vawnle.,



[

o, vasnldTunddosyge uiem Uam. $nie (e Fpadudilunsieatamelussegio
a8 dou Sldawnsaduiiunneluseusnafitimelimaien vl audmiensuramans
dofesandely surfsasndidmnsiivinniomiziauesrudeatisamglueevmanans
Wiuluausduuuildduaugm waefesauaiSomisinnisesesserinmsneadildifienn

o¢. dldfuoyymaesdisvailiienmmarmungnasnse Avuedildiammamanding M
UHWAY MIAVaNIULY WaEN NI NA. bdse

oo, Ave” JzfpafjuFnim ”E?%@u"t“u‘t_lszﬂawﬂ’sfﬁ'?}aqvgwmm o 18" ‘Fi“;a"x:ﬁ‘iﬁaaqty";mifuﬁ

wel. NSLVIMRITIANUAYS N s finnaunseyn wnemadeunulunendintayaiasiandas
Usgnaumsfinnsanasygin wionsdullumsaevdsnldsueyyeldtulumuingUseasd
Tunsaymyw

TAAFUANTUN MR

W 10a

UL IR TUNEUMIN SN ENWIsMINvE I UAY

[



Jans:nUALIdADL

ANANUIAN 3-2

L [ T s & iy : g
fogaenarsnisindrinnudansa Auiiiiuvie/Fangunsal

uns1AU 2566

9 sl T —
< TnsAwni 0 2379 0141-2 Tnsans 0 2379 0143-4




w99 LT-SRPLG-BPK-001

<
W7EY

Tasanas

drynnaaf

-l
LT8u
il

;o
RN

14 UATAUE 2565

- r |rlr !il Il ﬂ’ g - i 5w
whievenuayansiaelinuiseantssa wisszmalng Wedndumsreaieiningy

aumtanen

P P | o ;
Tasansdnaviefinossrued eaasanzsnuainiasan1sA N Tl FEMINTILIAUN
MI0NANTINaNS :fgmmwfmwmm?gﬂs:-ﬂwuﬁu TumaimnssuusaliaAe ﬁqa;q;ﬁ'ﬂ

- = - -
tianleanfiniAteaf 1 npnwIHULBIATY (3L 1 daangaineruas? TRT) Ay 4-2

Uav.snn./2/379/54

_ snedmasyatingamanssalrisialszimalng

nstsrgusanzswing s, s, u.giia, uadAn U GENTE TR @ NS bab e

1, wuudegnineuaandaaT2lazN1TREROUTE viouauns-fadmisainuansznusnid
auagalne-Au

o — . - - e . u "
AURLEEN ﬁmu»w Fai (umaw) IFfunaumingAInuEEm Uan S0 (unTu) uasldude

fufilssquianiunissaln JeRft « quaiig sase . uﬂ#di-‘quﬂﬂunmuﬂuhn"?ﬂ‘iﬂﬂ .UM ATT 6

wﬁm{munmma} Tanauly 139 auus1T 4703 (WvnTw) Lﬂuummunwmmﬂumﬂanwa?mmamﬂw

mnﬁuﬁdaﬁ%waa‘iﬂaniﬁfmuhuﬂﬁ?zudmé’gumméqw:mru'ﬁ'nf‘tmn;ﬂ:?guwﬂuuaﬁw'aqusgﬂf:-m-nu

- o = o - - 4 -
A Tumsannsruusn A Eage e TonTsagiinna 99af 1 NIMm - MuadnTY (F2HEN 1 FAANGITIHY -

& - poa 5 & L . o s e
umﬂ'ﬁﬁm) BIAUYNIL TN 'lﬁmtuum?mﬁﬂs’mwumﬂdﬂwmmi\"wu uﬂ':w-auﬁuo‘;ammum*‘

P T o
aunlufuiiftesuaernnazaanlunisfiRe dvuaszezoan 13 uwuuensanuLy 1)

Ftunsneafdnineumaedanm Taoueuwine

_‘j1"BéJﬂ'qLﬁ‘Jq‘wl;Iﬂ“,q nﬁqqﬁ"qﬁt‘

i _ oAk i i
15 @R [S00e  (NVNTW) i‘lmwuﬂwzmﬂ'rm'l.-iwummmm’tﬂamam:m:ﬂm ha

Fumda giamedhnnaain

ol - g
RATHUUUHDITATTHEWATIEN

!
,uol“’ ‘""*m B LaRIATIHULTE

""'vf'-! =

nmman




e
oo

et s i pgbes s vt 11

pae—
s -t o o < )

P mum ety o TSt
it s s, i e peiens 10 [

P S |

; e 2y pstiy 13
@ELAN ANVHOD JNand Lid ‘ ILNT ANVANOD JMBNd MYanvIS ‘ o8 D i) T
i A SINTHHOD dNYLS MITATY T TN TR Er ] o
£ Wy
] x\,i_Isﬂaa_...._.,v-.ulT
JuL
nli oy
=M= o] [=
| . ¥ E o i 10 ro—
5

plns g s

b Sudea 110

i sy o2 i

st




i sW.vd.eooo/d (:Xgm Jodod - 53%&_ % nssaluiaUszwdlne

g__?f’% ‘Mﬁ usauiiad wauyuiu
GRS

NPHEWNY sommo
- o 8. ldvd

o .. el i) 8 g oL ” &
Fad wdsReulvnisiWiuresntsse it eddumsneadndinnuaudansa

v usnilfian
Gau  nIsumMIgInnIuTEn agusty $9m (o)

dnefle misFeuidn tul LT-SRPLC-BPK-coe aviufl ec qun1ius bawe

aumifedeudtng atuidnedie vidnT udemnuussasdensugnldRuives
sl ﬁu?nwshuamﬁ%’eﬁm Wlerleatsdinamauudaas essnuisng I8unsumne
Tﬁnﬁuﬁﬁ%ﬁumﬁgﬁwuu,'u'm'aﬁﬁﬁﬁs_sumﬁaam’mﬁuﬁdﬂﬂ%"wﬂéqTﬂNmsﬂnwuﬁuﬁaswi'\q%’ﬁmﬁ
ve-Fu lumsiunszuusalianuiigs ieienlysgiinintied o nyanme - wuseane (seuedl o
daengemw - uass1edun) wieudwuuswazBsauazionarsin | snieUsznaumsRersan
ez BuAms LAY . - '

QEEELINY fnrsuudriuiiiuisng seeygindindintiedy masalia axlia
Tnefideulauasdortmua sl :

o uiriusiangwaniilivia 4 N.inG+Moe.Mo ~ NN.Me+NEE. Mo
1mni19 ad.oo AT 817 go.00 AT ATuRU 0 boc.00 ATTINRT (yaRaTA
&elvl lwoo.0o UM) .

‘ o nvidgyyudilimun o U (iuanudszadvesuieng) TasAneid
“Uusndnnansaunsas be.oo umrel Wuluandilas amvoo.co UM uaslfnssuifiv.«%
ynd) (imunSyadiy) ‘
| o winiinsdedyyasssudusgbidulumumsninasiildegluvnsi

« Wlivszlniifensatredninauauudanin Tumasuiunisiade
umviaﬁ"lfuﬁiwmﬁaanfmnﬁuﬁﬁaa%’qwa_ﬂﬂiamsmwnimﬁass_m'wa%’gma‘lné—.ﬁu Tunswain
sruusalwanuitage ielenloegiiniadaedl & ngammn - nussnw (seeedl o TRNFIUNNW -
UATIIIAN) m"fa'lﬁ'ﬂssiﬂwL{‘Juaéméuwﬁéwaaqm;mmnms‘mlﬂﬂ uagldsveygmuatednual
Snwsvnmssaliy dereudvezdniiunsld '

& Wudgnainensdsignaidlusnuneaiiinonsivesdemauandumie
guanla 7 Hedu wdawhnsusugeiuiianmgdmiasseulimssuuasguainui g

L
- S TR S TR 1)

=4 = W = 2 L A - e
azaraisuieenasnagdyy swuiainisimiuvesyadeeieviintuiuretu deedariseuy
o)

Y ¥ 2 -y de o
ars1sggulng umiain vessuieit mas Midsudetuvendunfeglindulunungwune
o : e I 1 SR S v T
wasdarmunvamihenuiifieatos il vi¥na dosianswauaRud ey denuilndiu

Iasuavinisid



-

P | - o ' ar '
b lagfufinssalnn vSlamsena ansldduranssnuaniasaInsauIning
St = & - a TR ' =
anulautgesaiguie Aasdniiumslusuiansulng 1an'Tﬂ'sam'ﬁn1wmmmq\mas‘[ﬂianﬁmlﬂ
) w o -n X al  wk oy - v ] -

Vg YT FowouSumuidsafionanfintu dauddny ldifAnsuaziFuntorndomevieflosias

o 9 9 nmssalwa Hadu
- ol w a o o

o N15501IW dudnsnstinnissalua seanisldluusylanilunundiola

14 ' ' o P Y. i - I - 7 . |

Lidavegsgvineargdygidmiodiodyy windugaas uiEna deudnlduslenivazesnainiiud

(1]

P q'l? v < e » = w i o e owoa v
wazAasAutiuflinun1sIalna nqﬂiuib’ﬂﬁlﬂaq'ﬂﬂqwu@ w‘jﬂu'ﬂgﬁﬂﬂﬂﬁ'ukLWﬂﬂu'ﬂI“LiﬂU'saﬂ

i W v & o = g I v a Y
aruwildmtrvaantssalun sdmianwanwilluegraunsleniu winldBuseunissnluy
o =Y Q‘ = A o ' J Y - 1 k2
gwafumsies auddnn doadudfumszalideniialu uasiediiBunioswrudonanionosia

msiainy Lidmsefunavisndiangn ‘
- = al [ ] & e a -
< weiluvanyssiulunisdsneuiuifunissaly areludivuea
v ou P2 b L 18 = | & o
mssaln udibingu Wedyyndrdugalidinsdlafmu winlddniunsdweuiunfunissolns
gt un nesalny 23uludseiudygan i
 lusewinegdynudy winnsgviinisla q Miinguasse uazanaudony
' - - i e - o I i -~ o
dan1siiiusn Aamsuieoniwddurasnissnlng waz/miayamaiiany lddresnsdlafauuieny
v Yar = v o« oo A s - o
aoududFulinvauvaldrandevemfntuosazdniiunisuiluiug
o Fesiufiumsfufungnviedlivsslovilufiudiidn () Tnodoadu
frunseeldanewaidy
w ' & enw A =t a v ol
oo fowsEAmIURNTTIMIaATlgaY § aadintsalis dvun (i)
- - o | -
ol Reulwdu 9 1Dulumudygidy werssilevvesnissalin yausents
aowi | ' o U T ' a
winuena duddudeulenisidrveliludrssiduantadinisuerda 1w amsco0.00 UM

o = ™ i 3 J w W w wr o owow e
Feeuimaniuddu n159nln sEninnen c.oo - ed.oo U wiaudavvilsdaiuduiueuly

&

a5 e uinaaniwddu nrssalnm niunteludvue ed U Yuudduiiladundsédod
oo - wi |1 a o [ Vo w [ a L o W
vailmldeatuilldiedndusnavafauss daldifndygy udadrdlauasdslifoidudonniuin
seldfuaninsidrauniinssolna sglddtunisgniesmiusaliouranisaaliy wadlddasuo
Tudfmgyuendeufosudd Saviniudmuasziiodiudtne ldlaudssasdezdafifudangin
o o 1
uazazydinadaly
Fefsunnielusansty uasduiunsasly

FRWIMNNINGUFININITUITIIINTWERY TnwInTsunu

dwudmsvinddu dgnnensdheuimanindau Ujuantsuny

mfesiuaganiunliidinemie fhanssalrusysemeln
Tnsdw olo-llbo-galod a7 olo-bloo-ode



AANUIN 3-3

fragraenarsnisfiinausuioasislasgviasuad

unshAU 2566

Q@ 4 ouuUsiaSguyTio 1vooraoody nliody NSoNWLMUAS 10240
< TnsAwri 02379 0141-2 Ihsans 0 2379 0143-4




wilsrefaan wisnin

wiiaie f?“q;ﬂ;-!i‘:ﬁ viudle R 1 figusu 2565 i wnegumiovanedd $1va dnlnaunislngdoegiou
72014 0 Saftoealguod g o.es salqueil Fede's I'luﬁ’ugaﬂnfzﬁfm-h i dwnilafy vl semmy
08 B fhz;?ﬂﬂus.ninlmjémjm% 289/9 Wi 10 avusosRemd duadilse dunowszdszuas fimda
sl Ssde ey iBonds Qersadwnils W weahmnoahidya iy fidenuddelalil

{0 1. demnaudwioninmnuny 3306 (1fee) WuGudus founs 5,684,210 srlesRanufine s
Al itdee Tusasmniosos v daudnhissh diswanvvesbineffeghfemieunndasfitans 131 fa
lugas1 amisusnimngin soum dnafudviiae Aaion: 28 um

Hor. Wihdyanigisn8hsedudusunzdnlssiy
2.1 (ususwasudl 1-30 Siguou 2565 ihadu 265421 vm (wiumadoanladudomidudaceed
22 Glszfudganidndoudhuius soo uw sasBuswimudernd whis Iinauosenihiiuz,c00um
Tnofulre S Wishenfiu Vnaenengdygnsh ediubiuseiunamifine sudennandsnssidadyan
dowilsdola wienszhmslag Sudiunruieniods aunsal i3 ealdludeain Mees offsdifudseduduou
s hiRomefvzhszadonodeiing gty fanesdsinzdaiiviatiar tunsEftnsfudy
Usedudymusher bifnsfenondis
fio 3. Fifehonideludod s maudenh Bideaniudadudeudsdmunthss dahdashazinintas miiih
sndnlrehunsAninsdug Wiidilsmusmusmelufuil s vemnifeu Shisssannaidmunil fi
Buowlig i farn/Suddriuse so um uarduse M nioemdosguusfentd smBnmibnlsath
T Gitisiiddduiiunmidla uoz W tufed 1 degiiiniwidudis nefledndte mshrenilausiifase
Taahifehdlumsdanindyngn vie Mlddenindvesdis
o 4. Jmnefienudguamivdiuidisnidunmeluieasdasdans saufoomndvie Shinunud A
duthdnaemsiide wnfseudenmieyge dasiudfufaveuudfvedifotidu
%o 5. it mledumuvasdeBimTidadh i ludsadh deasasanerniaudesidgona Tahifofunmyngn
fo 6. fignedostfiifon Idilusa oS ofosmudyy vossnindodufileemel? aduaminiontn
sthanisnia uasdoiludumilwnsdyy fighu
Yo 7. muludousri] durornyanadu WinArsunineddan i 18 sndhagmned 1l 1y fya seastonan
Jnends 19TmszaRimin yondsfida-oen
%0 8. thomuazermiuszdvuuvosvnsdaoins Wishoesseaui uay st ludosds sndu
soudi ldimme lusiemmsindy aansolddu 14 ues fisrdesiams hudnateus el fsamisn
Talasnuaznfuniu Wiunmaveresnuinesuendes Tiviints laqduszde I AmdvedninatnTas uw_?%:iu
Wueowima Wifunnddifiudomds Wikddaivmduanbadusunrododeqlndifioy uas v
Heiteveslanidh- son sewhsnm 18.00- 0s.00v. ldu§iRmungiedion Slfdaunsodndion ddulfudn
A e nsauen@ne uay Balutlseiuld
Yo.9. Sndidaiiangmny wie aruiangmuudatunoludess Yidwedhmmialunfonnieafunee
hudoidiaies wis yanatuiidewmn fdngveiufaveuuddosdifion



o 10, windiahdesmsztivmensmious sedewduiiuawdnudltaus WdlHsmewmambhededes 304U
n'ﬂm'furngﬁ)m%ﬁ:—;ﬁu%‘eSn | @

$o 11, fsrwsnaing lunslivliedandugnios Sas i Sasdnintseah Wil lbamaa
panzmivsnnsasugha 14 Tasesudslididms waamdh 15 5u

%o 12. SmdndaATulu %mwmuhwu Rugaay Loy i B ondowinde e nd 1

¥o 13. divdesinyeudmazvesidmoluieutiifazemnaniunomofoue Fudisvhnsdadfy Saudes
indsudiequiniviesiinefutoninlanfania wu mides Bume i nifvugniimlszg winfisevnanasy)

¥

g G ;B 4 - . ; el e 4
hdeayn 1R LTI Sudniludu 200 vm denilasonsy oz dosyalddureitinefougidyamusiai

o e

vangen 7ne Al deugna Ml fayedu wes Frdifesiuuuemadaas

3 ¥ [ o = ¢ (=

{o 14, DudisioatnloufninushlFundiu Tned s Wewanadhumufnudlsnus

S5 Yupeidanondng Titaeimmmsubursnnmens wie et gl e

Ba 1s. uﬂ}ffﬂﬁﬂj'ﬁl Uanfiy 143 ]UE?’??}?IJUTH’%’Q»{H AR TAR IR R T l'u%: 5} .N!J.'h‘{l'}f'li\iiﬁ?] LFITISIH T;v;."ﬁf‘ifl'ﬂdﬁ‘lt.'
£ 4 = 5 % £

yRRaLEz s eenyINAURATI tazd i fultund Ieh luramFoufaetnoudfisas s drhanuaseaiugd

300U

% 16, Fygmiuiilimusszesom 6 fou n e b ldufwndndyg dandn Waetudumsdemsweny

soznamsviefl TnedaTwi® Hedagasuimue :ﬁ'é';ﬁ’ﬁ-:i1';§t};“;s§‘:i1ﬁ'ﬂgm} AFesidaacminao iy Fao

¥

" V
IS uduilseium 4 ﬁ‘mwam gndy e 6 ey e lofududszi
'y .
Ay iy 2 ad Bdeamaseiu mpms;s.mm%m .m’imum:mﬂ Nademmul LA;““!Iil'E‘%J‘f"EUh

Taonoen  $elAnsnwdoto Mefusevinalfifandyaontimm

A s 8 A 1
R — Kbty B s AT
4l u o "
WEmnaumienmeiadiia 3N dewT e i)
d !
aet......... . B ccsiammnaisssaimsnssasinsnioss R

W o1 o 3w L A =
HEFINT0 (Fpuun J":"ﬂﬁﬂﬂw i Eﬁﬂﬂéi}":‘:!‘lgil:ﬁﬁ] VETEAHI G i i i st

e ol 5 woode A e W !
HUNRTIURSIDERN I NN LIA L 1}4}1‘6}&‘]51

-y w

: -‘ 3 = = =i
LWeR e 2. mg 4 nuen 3 lazas i#3

s Tazspudle 5 wiealiue

- ¥
Yioa 2306 auiimos sl ... A.fg‘w o RUTRETE _GA%O o, IBUAERTA



wilsdedaaus wisnin

wilsBedgyanibintudeiuf | nounny 2568 2 i mansyunienmeif 41ia t’?aimmmiq“mnﬁm;j
it 7214 0 Fafta-ugusd nanen audes v alyundl ﬁeﬁa'},ﬂuﬁﬁgmuﬁﬁuﬂ’h gl dhowiledu v
sy $18 G driaemusialvalfodani 2s0m wiiR 10 ousseneeinm duadils dunavss
tszuns SenTammssins Hedo T udyeBond v Snthewits Werowlumnasidye i idor
Fado il

%o 1. fimnausnowinnuiuay 3312 (e Tulus deune 3.s84211m dbihazAanndieedi
Aa'lBndutes udasminong um daunbilszih dswanvssidneffiegludemdsunindacfitane ¥ @n
Tudas anshwusamndimsoum dafyamion Ravuasos 28 UM

Foz. luhnhdygildion 14 nsdusurunzamlse i
2.1 Bunuswesiud 1-21 wouanw 2565 Tl 168421 1 @i fesulafudumiudanatsd)

-

= s T
22 GuilsedufymuniAoudhnbus, soo vm nasfudwdreiuforindnin Ilnousoonthdduz.o00um
= £ ' o = | = = w ' -
TnoSwlsziudig ez Yaasssdggus wedhuiudssfusmuonw sufisanandisnasifiadyan
- o = - ' i o & ET
foniladoln vianseiimslag SuflunmBenisde grlnal wiedfludesin doms sllsdifuslsefudmou
A ; . y 4 ; «
nidalifvmeRsdhezmomedsiindnudfiedu fensdesdredadivnldasy lunsfifidnsfutu
b ' el -, NI,
sziudouser hilmsfanonds
*
) - [l + (O a < 1 - ' i i
fo 3. fhshenhdeluedomiiWig meudmd hideunidafudenfisdnmadse dshdeshssdusmiae drlid

w

AnhissthuszAndnsdug Wuddiismudmuanohidud s ey Slidnzaunadidmuadl dhan
fuven i Aasnifuddriues so v uesBusen W snlladaandasnguanonld smimednlinh

i Ganiidniandundn ung i luiesld Wegidininddudisn weRlecladte wiuenidunfitahse
Taelifeduffunisdaniniyngn vie ildi@unindvoudon

¥ 4. fmnacfiezdudguanindtdifsninvimnmeludounduies santaonsivie Snsonoud Agian
tnhaidnuensilgan mndansuienedegyme desaduffuiinreuudfived@ontaiu

fo 5. fhiniosumuvasdenifnidlad i ludeus doarmsnruioudesldnanm Taelidedunmyngn
fo 6. dieedvalfimoubithssfododosnudyn tazsududodefuiivsnal? avioumihionta
sdiairinia u.'ftzﬁatﬁuﬁduﬂﬁqwﬁvgqﬁﬁﬁau

%o 7. mulufousil Aheswiyanatu v vl nsuinedfon 18 enduyeaa 18 B udyen uasitaan
vnends 1etszafdnrda yradsfidroon

$o 5. wonrmrzomussdioufoutosussdioints Widnoaseadh wax iadululotosdae vy
seudildmmetudnmsniniu wsoldiu g uar fhdesians lulnuteud e Wi eanlsn
Tolasnuasndumiu funnsvessemnnsrsades i laaduszdelliBadesdnfinninlan sudu
Wurwdng lifuinmnddfidufonds Likddafvnadnashaiusunnuiedeyindifios usshivu
thoitsvoslaqudh - ven sewdnnm 1800 - 0s.00u. S lUATRmmRgsatiou s ensadnifen SiddRusn

dihidhnnsovendng uae Sadulseduld



¥

‘ijﬂdﬂ’mlﬂﬂlﬂi D) zgﬂ"}f‘tﬁl“!‘ﬂi‘lﬂ“ un H!'Jﬂﬂ yafuiasauuaifiniRe

“

4 il i
3 . ﬁ)ﬁ‘f HIJ“N?\“FTH“'HU L] 'rT i) ?TWTLJI'i‘E‘lJ{?!lJ THRATU Iﬂhl"rfﬁ‘ﬁl“‘l' AT J]quJ'lA‘!Tl}F‘m]‘llhﬂ’E 19 INTORRLINITS
S‘

&8 10 ﬂ'!11ﬂi£‘;1'1ﬂ1-)411 pasiusoneindeud ssdvadailunwiiualdayg 7.:1ii-j“iﬁ't-’ff'l'n'i‘lllé'sa‘t‘rl’f?m‘h\s‘.ff}ﬂ 30 2
Y Bow w . ooyl “
HRASHUFFMBITTEAIEIEN | DU
; = S b B BB e ) P
o 11 hliymenaudndlunmifulsdandusines dandibibi Sananbyesah Wdlu e wenu

prnsrvvestmasrrugie 18 Tasesudalddidmawdaomdy 15 3

3 [ 4

w e, B o w8 a .

Ho 12, dmninadnRAety a‘fgq;nmIuaua'ufg-\a.ﬁ:; uaz dish LiflgnsSonionuitevweng i

3 $ o W e W L . o

¥o 13. fhesinurfauduasvesémeliteasiinser aﬁai.ﬂlﬂsﬂﬂﬂrimlm fuduninadeds daulas

»

(Ao tinﬂmmuimumﬂﬂmr‘mm Inufavin mu oy dume i Wisugniinlss apnnmma*ﬂnﬂﬁjx

.‘3.1. &

wdaeya 19u i Td e SustuThudn 200 um donitzonnzy) oz KossafecleilineBuq i annna

g il & g i
iz save G Ieyapa W udeed uas deddodtuvunimitoni

%o 14, Fudifasin leuninimen ifuddiu Taed s 1feys ;wﬂuair;u."i'frueiﬁ"m;i

1

dn s, lunsfiduanandy Tudhusdemansufivuaszesnanse vio ¢ ;u,nﬂmmz;qﬂsl fio Aendosdy

O

ARG (s Fevpsonmnnfiuiifien uas pufu Ruadde Tusamidoudnelesiufivasdissdnhanunes AsE
300 UMW
I6. ﬁiiglfl] lﬂﬁlﬂili'ﬂﬁl!f‘]*ﬂsl’.!ﬂ} :3 L Tf'ﬁlﬁi"l,;li ﬁ]i‘é\}\lﬂlﬂhﬁ“liﬁ ‘Iif%-«lﬂﬂ]) \hiiﬁ:.'? Il'lji-pﬂ IJ'_FU ey
afﬂut]ﬁ”"?“i"'I"W"‘]vL |15| rl'1 |'L-l1‘\v'E llJF 7' 1ﬂ'§'Il T!’H‘Lfiri l-«L"J |rNr\‘fr|]ef.““ﬂl‘i'f[{i']é 1 H% ’f |“1r} d.!.'ﬁ’iﬁ 1 lﬂ] 130 }11 ‘33";‘,
Wiutudseiuin Smvesn@ndyainou s feu diidnelifuduledy
'ﬁﬂgm__“lﬂ‘:]“i_m.ﬁ'ﬁl'ili‘s‘!"lT‘LI Bdanmmasan :f‘?driﬁhzaﬁz-zg"iw ¥ i T uasdh iﬂ"!ﬂﬂilﬂliu‘m]i}g’ Fand

= . & g I I T —— e ST R IO P
HRINTER %QLIH’GQG"IFJ]JS“L?E\ HEIUTEITIRSULUAR 11]&1‘[3_‘1?,3] WAV UTRE

BB comominsinssaiisscsinesssnissss R o RSO - |,
11'%TEY;1:'1ﬁ'i;;‘tm?m‘c.!.'ﬂﬁ':f?ﬁi'tﬁ'ﬂ ity aaws $1in (e
o 4
BRI o e LT LG RO . | |
_ { ) )
& 1 = 4 p_ e [ . e
AETHI0 (S0UA [ I0UREN / SOUBUADE TUR)  UNZDIU i iemiiiensoisseetmesssersenmssssesessssisssesnon

gred a1 Wy

r e w5 g
ufing easBuanswddusiudnluious

aé-_?;,' 2 T AT 4 A & 5 s
1 fdefinaue 2 foa + uou 3. 18deRd 4 TRemlaede 5. winulfueimemdon Tun
£
i

s o e =t
fHov sz imviisod 928D awfimenh Q395 .W;m—;-



Tnsonasriodoiusss

ANARUIN 3-4

fogrenasmadiuiinalaauludsuuuinluy

uns1AU 2566

Q 34 ouudsiaSguyiio tugoraoanl Doy NSIINWLIMUAS 10240
< Thswi 0 2379 0141-2 Tnsans 0 2379 0143-4
&  www.enticcompany.com




= =9 C‘c\
yildadusaulildnau

L s = & o w = = L =
‘U'IWLE'VEG‘é‘lﬁ@Q YEAIMUVHINHAYAUTUAIN9SY WInYaRINY i‘ﬁ‘f-&t“ﬂ"ﬂ
GIAEDUTURAN INYVUIENNUSENTS

IWanudusey

=

wnemg  wuudiuninsussindiusyeay veaivanubusen uavdnunnssuans

TRl 6T












Safety Data Sheet according to GHS

1 Bentonil AP {

siaAuAT : 251902

- i 8 T | o s
wulntialon Bvansada Wl lurmsufued THNT AR FORATU

[ P 3 ,
Nneai eitneeiuesntdinnd wesdATy

nastieTszinnsassi oA unay

ufnfnsT g afwnalunquasinngizes GHS u

dateEdunsenes GHS
snfuligninusneglunguasnnsfios GHS ursngiiatifuiifesdies

fupisdunuanvianneium GHS
A o
uansnemaunaNTe RCS (respirable crystalline silica) nénfianunsognanasdi

&

- ; 2
WK Find11% Sensaamaning SWERF Sumeunn rarassuavanatnsogl

2
i1
-

www.crvsta!]inesiiica eu
L 3
by o | b g - = fa

Fnmm :TFF‘W"'F?-» 4 f”"?\‘@?-ﬂ"qu A ‘A‘J'Laﬂf::ﬁﬁ'}ﬁ.""n':".iﬂi‘fjié-:'""i? Wineensglesly

= o

wwnannesdiummaliiAatlisfivanbelmlandunse

atludu negmand
P

ﬂ“:n".i‘ue?nj'f!?tse%a‘..}ﬂ:ﬁ:c_'gwi:“:&Eﬁ”sL,:«,mmmnu winmslfiRuinffinnsgeeu

T O O I T
G VI baT L bkl TSN

aymmuaiided Afuneihrsfuaauay ns

dutiouiam



3. dmalsrnauuariiayauesdaunay
LI TR ety
Frudnurusiistnaudiny Bentonite Sodian (Bentonite), Bentonite Calcium
{Montmerilonite), uax Sodium-Activate Bentonite
wislnlisd (Wluans UVEB tazinnd s Bavius wwdnsnsiie 100% ukmEas
ssthadloulsianunsneasfulBdusuansuves
wnAEae CAS : 1302-78-9
wuneRe EINECS : 215-108-5
i

o

4. TURBUNITLENHETLIR
Senaviall
lsiflugnssnuszusyn
PARIRINNTGAAY
wdeunehiafufenn g lneid waslinsednelinsusoasmdlansy
wfaandmsddaiutami
Fradnumjusmirareanadid
nasAaniinsdidafustem
Frmahararadnuen muiafoalBfena Bannenislizupasmund
vaiutsznmudhgineane
Favharuazareteslndneiacenn uashuimudinaan
DINUALHENSYNL
a1nas
Liflensilesnswsnieulaiiusnguiuds
AURTIE
Liddoys
gk Sinca ity
SmmNenng
5. nedanasiaid
ran e WiEa
6. mrtlosudimnedoin
m?ﬂq“iuﬁ'mmﬁmﬁmﬁ

AT NMIEARNANAINNTINGTY



Safety Data Sheet according to GHS CLARIANT

Bentonil API Page 1(8)
Substance key: SC0000107340 Revision Date: 17.12.2013
Version: 1-1/T Date of printing : 15.01.2015

{1. Identification of the substance/preparation and com'pany |

Trade name
Bentonil AP

Material number: 251802

Use of the substance/preparation.

Type of use : Bentonite has a variety of uses. It can be used as a rheology
modifier, binding agent, adsorbent, filler and other |.e for
applications like! foundry, iron ore agglomeration, drilling,
construction — civil engineering, filtration (i.e oil, wine, beer),
pharmaceutical & cosmetics, cat litter, food and feed additives
in human and animal nutrition.

Identification of the company
Clariant Produkte (Deutschland) GmbH

Ostenriederstrasse 15
85368 Moosburg
Telephone no. ; +49 (0)8761/82-0

Information about the substance/preparation
Business Unit Functional Minerals
Product Stewardship

Emergency telephone number : 00800-5121 5121

| 2. Hazard identification ]
Classification of the substance or mixture

The product is not classified and labelled in accordance with GHS regulation and the relevant
national laws.

GHS label elements, including precautionary statements _
The product is not classified and labelled in accordance with GHS regulation and the relevant
national laws.

Pictograms - Hazard symbols

Other hazards which do not result in classification
The product contains less than 1% wiw RCS (respirable crystalline silica) as determined by
the SWERF method. The respirable crystalline silica content can be measured using the
“Size-Weighted Respirable Fraction — SWERF" method. All details about the SWERF method
is available at www, crystallinesilica.eu
Depending on the handling and use (grinding, drying, bagging), airborre respirable dust may
be generated. Dust contains respirable crystalline silica. Prolonged and or massive inhalation
of respirable crystalline silica dust may cause lung fibrosis, commonly referred to as silicosis.
Principal symptoms of silicosis are cough and breathlessness. Occupational exposure to
respirable dust should be monitored and controiled. The product should be handled using
methods and techniques that minimize or eliminate dust generation.
The substance does not meet the criteria for PBT or vPvB substance.

|3. Composition/information on ingredients
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Chemical characterization
Synonyms: Bentonite, sadian; Bentonite, calcian, Mentmorillonite, Sodium-activated
Bentonite
Bentonite is a UVCB substance, sub-type 4. The purity of the product is 100 % wiw.
Impurities are not applicable for a UVCB substance,

CAS number : 1302-78-9
EINECS number: 215-108-5

[4. First aid measures |

General information
No known delayed effects. Consult a physician for all exposures except for minor instances.

After inhalation
Remove to fresh air immediately. Get medical attention immediately.

After contact with skin
Wash off immediately with soap and plenty of water,

After contact with eyes
Rinse thoroughly with plenty of water, also under the eyelids.
If symptoms persist, call a physician.

After Ingestion
Clean mouth with water and drink afterwards plenty of water.
Most important symptoms/effects, acute and delayed

Symptoms
There are no acute and delayed symptoms and effects observed.

Hazards
No information available,

Indication of immediate medical attention and special treatment needed
Treat symptomatically.

| 5. Fire-fighting measures |

Suitable extinguishing media
The product itself does net burn.
Use extinguishing measures that are appropriate to local circumstances and the surrounding
enviranment.
Water spray jet
Dry powder
Foam
Carbon dioxide (C0O2)

Extinguishing media that musi not be used for safety reasons
no restrictions

Specific hazards arising from the chemical
The materia! is not flammable and it does not support fire. No hazardous thermal
decomposition products.
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Special protective equipment and precautions for fire fighters
In the event of fire, wear self-contained breathing apparatus.
Special sliding risk through leaking of spilled product in connection with water.

|8. Accidental release measures i

Personal precautions, protective equipment and emergency procedures
Ensure gdequate ventilation.
Avoid dust formation.
Evacuate persannel to safe areas.
Avoid contact with skin, eyes and clothing.
Wear personal protective equipment.
Avoid breathing dust.
Use the indicated respiratory protection if the occupational exposure limit is exceedad andfor
in case of product release (dust).
Special sliding risk through leaking of spilled product in connection with water.

Environmental precautions
No special environmental precautions required.

Methods and materials for containment and cleaning up
Pick up and transfer to properly lzbelled coniainers
If product is released from trucks in roads. place signposts and remove the spill using
vacuum cleaning systems.

Additional information
see point 8, 13
Avoid dust formation; avoid dry sweeping
Use vacuum suction unit, or shovel into bags.

|7. Handling and storage

Precautions for safe handling
Avoid dust formation.
Provide sufficient air exchange and/or exhaust in work rooms.
In case of insufficient ventilation, wear suitable respiratory equipment.
For persenal protection see section 8.
Handle and open container with care.
If you require advice on safe handling techniques or specific uses, please contact your
supplier or check the further information referred to in section 16.

Conditions for safe storage, including any incompatibilites

Requirements for storage rooms and vessels
Minimize airborne dust generation and prevent wind dispersal during loading and urloading.
Keep containers closed and store packaged products so as to prevent accidental bursting.

Advice on storage compatibility
No conditions to be specially mentioned.

Storage stability
Stable under recommended storage conditions.
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|8. Exposure controls/personal protection

Control parameters
Bentonite (dust)
Nepsi {European Network on Silica)
Revision : 1/2008
Exposure limit(s)
Total dust
Values: 10 mg/m3

Bentonite (dust)
Nepsi (European Network on Silica)
Revision : 1/2006
Exposure fimit(s)
Respirable fraction
Values: 3 mg/m3
http:/fwww. nepsi.eu/agreement-gocd-praciice-guide/occupational-exposure-limits. aspx

Appropriate engineering controls
Use ventilation adequate to keep exposures below recommended exposure limits. Sea the
safety datasheet.

Hygiene measures
Wash hands before breaks and at the end of workday.

Eyel/face protection : Do not wear contact lenses.
Safety glasses with side-shields
Ensure that eyewash stations and safety showers are close to
the workstation location.

Skin/Hand protection : Use a high fat protective cream after cleaning skin.
Wear suitable gloves.

Respiratory protection : Local ventilation to kesp levels below established threshold
values is recommended. In case of prolonged exposure to
airberne dust concentrations, a suitable particle filter mask
that complies with the requirements of national legislation is
recommended, depending on the expected exposure levels,

Thermal hazards / Body Long sleeved clothing
protection :

|9. Physical and chemical properties

Form : peacey, granular, powder
Colour: bright to earthy

Odour : none

pH value : 6-11(20°C)

Method | Aqueous suspension
For detall information please refer to our physical & chemical
data sheet.

Melting point/range : > 450°C
Method © EU A
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Boiling point/boiling range :
Flash point ;

Evaporation rate ;
Oxidizing properties ;

Self-ignition temperature :
Lower explosion limit :

Vapour pressure ;
Density :
Bulk density :

Vapaur density in relation to
air:

Solubility in water :
Octanol/water partition
coefficient (log Pow) :
Thermal decomposition :
Viscosity {dynamic) :

not applicable (solid with a melting point > 450 °C)
not applicable (solid with a melting point > 450 °C)
not applicable (solid with & melting point > 450 °C)

no oxidizing properties (Based on the chemical structure, the
substance does not contain a surplus of oxygen or any
structural groups known to be correlated with a tendency to
react exothermally with combusiible material)

Method : Directive 92/69/EEC, A6
no relative self-ignition temperature below 400 °C

non explosive (void of any chemical structures commonly
associated with explosive properties)

not applicable (solid with a melting point > 450 °C)
2.6 g/lem3

500 - 1,100 ka/m3
For detall information piease refer to our physical & chemical
data sheet.

not applicable

< 0.8 g/ (20°C)

Method : Directive B4/449/EEC, A B
not applicable, inorganic

No decomposition if used as directed,
not applicable (solid with a melting peint > 450 "C)

[10.

Stability and reactivity

Chemical stability:

The product is chemically stable.

Possibility of hazardous reactions

None known.
Conditions to avoid

Forms slippery/greasy layers with water,

Incompatible materials
inert, not reactive

Avold stering together with materials that may be affected by dust,
Hazardous decomposition products

Not relevant

. Toxicological information

Information related to the product itself:

CLARIANT
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Acute oral toxicity : LD50 =2 g/kg {rat)
Method ;| OECD Test Guideline 420
Acute inhalation toxicity : no data available
Acute dermal toxicity : no data available, Bentonite is almost insoluble and has a low
absorption through the skin,
8kin corrosion/irritation : nan-irritant (rabbit)
Method . OECD Test Guideline 404
Serious eye non-irritant (rabbit)
damagefirritation: Method : OECD Test Guideline 405
Respiratory or skin no dala available, Bentonite is considered not to be a skin
sensitization : sensitizer based on experience in handling and low absorption
through the skin.
STOT - Single Exposure: Remarks: No organ toxicity observed in acuie tests.,

Based on available data, the classification
criteria are not met.

Aspiration hazard :
No aspiration toxicity classification
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Remarks

Specific symptoms In animal studies (likely route of exposure):

In case of ingestion:
No acute or long term effects were seen in animal studies following oral expasure,

In case of skin contact:
No acute effects were seen in an animal study following acute dermal exposure,
Bentonite is not a skin irritant

In case of inhalation:
No acute effects were seen in an animal study following acute inhalation exposure.

Bentonite contains crystelline silica, which is a known cause of silicosis, 2 prograssive,
sometimes fatal lung disease. in a 1997 monograph (Volume 88, “Silica, Some Silicates,
Coal Dust and Para-aramid Fibrils®), the International Agency for Research on cancer (IARG)
has classified “inhaled crystalline silica from occupational sources” in Group 1 as a substance
‘carcinogenic to humans”. In making the overall evaiuation, the IARC Working Group noted
that carcinogenicity in humans was not detected in all industrial circumstances studied.
Crystalline silica has also been classified by the German MAK Commission as a human
carcinogen (Category A1),

Although bentonite contains quartz, an infratracheal study (Creutzenberg 2008) on the read
across substance bentonite demonstrated significant differences in toxicity following
administration of equivalent doses of quartz as either bentonite (15.2 mg of bentonite with
60% quartz) or reference quariz (10.5 mg of B7% quartz). The reference-quariz caused
significant, self-perpetuating fung toxicity while bentonite demonstrated significantly less
toxicity and partial recovery during the study peried. The main effect of bentonite was slight
fibrosis and inflammation of the lung. The study demonstrated that a simple bridging of
toxicity data from quartz to bentonite is not appropriate.

Occupational exposure to respirable dust should be monitored and controlled

|12. Ecological information
Information related to the product itself:

Biodegradability : The methods for determining biodegradability are not
applicable to inorganic substances.

Bivaccumulation: Not relevant for inorganic substances

Fish toxicity : LC80 16 g/l (96 h, Oncorhynchus mykiss (rainbow trout))
LC50 2.8-3.2 g/l (24 h, Marine water fish)

Daphnia toxicity : EC50 > 100 mg/l (48 h, Daphnia magna (Waler flea))
Method : OECD Test Guideline 202
ECS50 81.6 mg/l (88 h, Metacarcinus magister)
EC50 24.8 mg/l (96 h, Pandalus danae)

Algae toxicity : EC50 > 100 mg/ (72 h, Desmodesmus subspicatus
[Scenedesmus subspicatus))
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Toxicity to terrestrial plants:  84.4 ma/kg ( Phaseaolus vulgaris )
No effect on the growth was observed.

B4.4 mg/kg ( Zea mays )
No effect on the growth was observed,

Remarks
none

[13. Disposal considerations ' ]

Product
Can be disposed of as solid waste in a suitable installation subject to the
Environmental Protection (Duty of Care) Regulations.
Avoid dust formation,
Where possible recycling is preferred to disposal or incineratien,

Uncleaned packaging
No specific requirements.

[14. Transport information 1
IATA not restricted
IMDG not restricted
ADR not resfricted

[15. Regulatory information

Safety, heaith and environmental regulations specific for the product in question

Thal reguiations
Hazardous Substance Act B.E 2535
Notification of the ministry of industry on the system of classification and hazard
communication of hazardous substances B.E. 2555 (GHS 2009)

Water Hazard Class (Ger.) : not water endangering

Other regulations
Bentonite is not a8 SEVESO substance, not an ozone depleting substance and not a
persisient organic pollutant.
The preduct (bentonite) is not separately classified by the Occupational Health and Safety
Administration (OSHA). The product has not been classified as a human carcinogen by
OS8HA | the International Agency for Research on Cancer (IARC) and the National Toxicology
Program (NTP).
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| 18. Other information |
Social Dialogue on Respirable Crystalline Silica:

A multi-sectoral social dizlogue agreement on Workers Health Protection through the Good
Handling and Use of Crystalline Silica and Products Containing it was signed on 25 April 2006,
This autonomous agreement, which recelves the European Commission's financial support, is
based on a Good Practices Guide. The requirements of the Agreement came info force on 25
October 2006. The Agreement was published in the Official Journal of the European Union
(2008/C 278/02). The text of the Agreement and its annexes, including the Good Practices Guide,
are available from hitp:/fwww.nepsi.eu and provide useful information and guidance for the
handling of products containing respirable crystalline silica. Literature references are available on
request from EURGSIL, the Eurepean Association of Industrial Silica Producers.

Prolonged and/or massive exposure to respirable crystalline silica-containing dust may cause
silicosis, a nodular pulmonary fibrosis caused by deposition in the lungs of fine respirable particles
of crystal

In 1997, IARC (the International Agency for Research on Cancer) concluded that crystalline silica
inhaled from occupational sources can cause lung cancer in humans. However it pointed out that
not all industrial circumstances, nor all crystalline silica types, were to be Incriminated, (IARC
Monographs on the evaluation of the carcinagenic risks of chemicals to humans, Silica, silicates
dust and organic fibres, 1997, Vol. 68, IARC. Lyon, France.)

In June 2003, SCOEL (the EU Scientific Committee on Occupational Exposure Limits) concluded
that the main effect in humans of the inhalation of respirable crystailine silica dust is silicosis.
“There is sufficient information to conclude that the relative risk of lung cancer is increased in
persons with silicosis (and, apparently, not in employees without silicosis exposed to silica dust in
quarries and in the ceramic industry). Therefore preveniing the onset of silicosis will also reduce
the cancerrisk..." (SCOEL SUM Doc 84-final, June 2003.

So there is a body of evidence supporting the fact that increased cancer risk would be limited to
people already suffering from silicosis. Worker protection against silicosis should be assured by
respecting the existing regulatory cccupational exposure limits and implementing additional risk
management measures where reguired (see section 16 below).

This safety data sheet (SDS) is based on the legal provisions of the REACH Regulation (EC
1807/2008; article 31 and Annex Il}, as amended. Its contents are intended as a guide to the
appropriate precautionary handling of the material. It is the responsibility of recipients of this SDS
to ensure that the information contained therein is properly read and understood by 2ll pecple who
may use, handle, dispose or in any way come [n contact with the product. Information and
instructions provided in this SDS are based on the current state of scientific and technical
knowledge at the date of issue indicated. It should not be construed as any guarantee of technical
performance, suitability for particular applications, and does not establish a legally valid
contractual relationship. This version of the SDS supersedes all previous versions.

The data are based on the current state of our knowledge, and are intended to describe the
product with regard to the requirements of safety. The data should not be taken to imply
any guarantee of a particular or general specification, It is the responsibility of the user of
the product to ensure to his satisfaction that the product is suitable for the intended purpose
and method of use. We do not accept responsibility for any harm caused by the use of this
informaticn. In all cases, our general conditions of sale apply.

i
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