Annex A

Mr Walton’s report following cleaning of Hilli’'s boiler, Bazan Shipyard at El Ferrol, Spain
dated 19 June 2003



To :Harris Pye Marine
Attn ;Paul Hancock

Cc : Robert Stevens
From: Derek Walton
Date 19.06.03

Subject : LNG Hilli — Chemical Cleaning of Main Boilers at Bazan Shipvard

The above vessel was attended from 18" May until 31% May for the purpose of
supervision of chemical cleaning the main boilers.

Work commenced on Monday 19" May.

All equipment was supplied by Harris Pye Marine comprising of a Package Boiler,
electric circulating pump, chemical tank [ with steam injector] and various lengths of
3” bore remforced rubber hose with snaplock fasteners.

All cleaning and treatment chemicals for this operation were ordered by HMP and

supplied to Ferrol by Eazy Chem. The cleaning procedure was provided by Eazy
Chem and they recommended the usage of Eazy Chem descaler [ inhibited sulphamic
Acid] to be used at 10% solution for acid clean , followed by sodium hydroxide at
0.5% solution for neutralisation , and Hydrazine at 1.5litres per ton to prevent any

flash rusting occurring prior to flashing up.
A working weight of 15 tons was used as the basis for calculations of chemicals

quantities to be used.

Chemicals and quantities ordered were:-

1] 5000 litres Descaler
21100 litres Sodium Hydroxide
3150 litres Hydrazine

The above chemicals were ordered based on the boilers being 25ton working wieght
leaving a surplus of 8Ux25Nhitres of Eazy Chem Descaler this can be used on another
cleaning, at present being stored in chemical container.

T'he package boiler was positioned on the aft deck and heating/chemical mixing tank
on the boat deck approx 15metres above the steam drum, and the circulating pump
was located at the base of the boilers approx 35metres below the mixing tank.



Supply to the boilers was via the steam drum safety valve stub piece . Returns from
the boilers were taken from the water drum blow down lines from the intermediate
headers and front and rear headers total of five return points were used on both boilers
the lines were led to a pig, at the base of the boilers and the circulation pump took
suction tfrom the pig . The circulating inlet to the steam drum was fitted with a ball
valve this enabled disconnection of the hose without losing contents .Each return was
fitted with ball valves for the same purpose and these were attached to single boiler
primary shut —off valve. Additional valves were fitted to the pig inlets and outlets and

at the circulating pump suction discharges.

Cleaning operations were carried out as follows:-

PORT AND STARBOARD BOILERS

It was note that the boiler water capacity was 18 tons including in this was the
economiser which I estimated to be 3 tons leaving 15tons in the boiler . Therefore all
calculations were based on these findings. Site of daily boiler log indicated that good
botler treatment control had been maintained .

Both Boilers were separately heated to 60 C | then 10% Eazy Chem descaler was

added via the filling funnel on the mixing tank this was circulated for 12 Hrs, because
ot the cost of disposing of the acid to shore side tanker , it was suggested to neutralise
the acid by adding Sodium Hydroxide to ph 9, with the vessels permission boiler was
dumped to number six wing ballast tank. On completion after draining both steam and

water drum doors were opened and high pressure washing was accomplished,
unfortunately due to the neutralisation reaction between the Sulphamic acic and the

Sodium Hydroxide this produced a sludge requiring a lot of water washing on the
water drum and drains, all drains were proved to be clear prior to closing up boiler.

On completion of acid cleaning and neutralising Both Boilers were then filled with
vessels distilled feed water then heated to 60 C Hydrazine was added at 1.5 litres per
ton and circulated for six hours this will prevent any flash rusting occurring until
boiler is required for service.Note passivation can only be successfully completed

under full steaming conditions.

Both boilers were inspected by both the chief and Second Engineers.

Should you require any further mformation please do not hesitate to contact the
writer. |

Yours sincerely

Derek Waltqn



Annex B

GBSL'’s purchase order dated 1 October 2003
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Annex C

Unitor’s Descalex - Product Data and Material Safety Data Sheets
— dated 3 Dec 1998
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Utgitor Electronic Catalogue Page 1 of 2

Powder Acid for Removal of Scale and
Rust -

Descalex

Product Description
Descalex is a dry acid cleaner formulated to remove rust and scale deposits.

Directions for Use and Dose Rates
The most effective descaling is accomplished by circulation. In the case of small components, the soak method in an
immersion bath can be used.

If the equipment to be cleaned is contaminated by oil, grease and sludge, then pre-cleaning with Seaclean Plus or
Enviroclean.

Depending on the extent of scaling, use a solution of 2.5-10% Descalex. The solution will have a red colour which
disappear when the solution is neutralised. Whenever possible, the solution should be heated to 60°C.

Neutralised solutions can be reactivated by adding more Descalex until the red colour reappears. This should not be done
more than twice.

Descalex should not be used on aluminium, zinc, tin or galvanised surfaces.

Descaling of Boilers, Descaling of Diesel Engine Cooling Water Systems, Condensers, Evaporators, Calorifiers,
Heat Exchangers:

See Unitor's Practical Application Manual or Unitor's Water Treatment Handbook.

The strength of the acid can be enhanced by adding 1 part sodium chloride (common salt) to 20 parts of Descalex. This
enhancement of the cleaning solution, however, should not be used when descaling diesel engine cooling water systems.
After use of Descalex a 0.5% solution of Alkalinity Control in fresh water should be used for neutralisation.

Product Properties

APPEARANCE: Reddish powder
DENSITY, in g/cm3 at 15°C: 1.2
FLASH POINT, (PMCC) in °C: N/A

pH, in 10 wt-%: 1.1

COMPATIBILITY:

Metal: Avoid aluminium, zinc, tin and their
alloys and galvanised surfaces.

Rubber: No known effect.

PACKAGING: Product no: Size (in kg): Container:
651 571646} - 25 Steel

Test Kits, Cleaning & Dosing Equipment
Cleaning & Maintenance -Problem & Solution Summary

Features, Benefits and Applications

Dry acid cleaner contains inhibitors to protect metals.

Contains colour indicator to show the strength of the solution and anti-foam agent.

Safe and easy handling and storage.

Fast and effective scale remover.

Removes scale from boilers. .

Removes scale from diesel engine cooling water systems.

Removes scale and rust from condensers, evaporators, heat exchangers etc.

Approved by the Norwegian National Institute of Public Health for cleaning of evaporators.

http://195.1.182.80/prodguide/uecat/doregpage.jsp?Pagel D=3341&cmd=null 03/10/2006
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Read the Material Safety Data Sheet before using this
product

For detailed information on safety and health, please refer to Material Safety Data Sheet and/or Product Label

Unitor or any associated or subsidiary company’s warranties of fitness and merchantability, if any, as well as any
expressed warranties regarding this product shall not be effective or actionable unless the goods are used as directed
herein and in no other manner due to potential hazards from improper use of the goods described herein.

How to use this Product Guide

http://195.1.182.80/prodguide/uecat/doregpage. jsp?PagelD=3341&cmd=null 03/10/2006



CORPORNTE PRODUCT SAFETY

MATERIAL SAFETY DATA SHEET

Last changed: 03/Dec/1998

Internal no.: :Rev.LdV-2

Replaces date: 02/Mar/1995

DESCALEX
1. PRODUCT AND COMPANY
TRADE NAME DESCALEX
APPLICATION CLEANING PRODUCTS
ART-NO 651 571646 (25 kg)
Producer/importer  UNITOR CHEMICALS, Kjemi-Service AS
Address P.O.Box 49
Zipcode & City 3163 Borgheim
Country Norway
Telephone +47 33351500
Fax +47 33351505
Issued by Leen de Visser (+31 6 538 63736)

Emergency number

Int. +44 1865 407333

Int. +1 703 5273887
USA (800) 424-9300
Greece Int. +30 1 7793777

2. COMPOSITION OF PRODUCT

No i Ingredients name CAS-NO Cons.(weight%) Classification
1 sulphamic acid 5329-14-6 60-100 Xi,36/38
2 Components which do not contribute to the classification of the 1-10
product.
Legend T+=Very toxic, T=Toxic, C=Corrosive, Xn=Harmful, Xi=lrritant, IK=No classification required, E=Explosive, 0=0xidising,

F+=Extremely flammable, F=Very flammable, Fo=Flammable, N=Dang. to the environment, Mut=Genetoxic,
Sens=Sensitizing, Carc=Carcinogen, Repr=Causes birth defects

3. HAZARD IDENTIFICATION

4. FIRST AID

GENERAL

Seek medical attention if any signs of unconsciousness or discomfort develop.Show this safety data sheet to the
physician present.




CRIRPFORATE PRODUCT SRFETY
MATERIAL SAFETY DATA SHEET
Last changed: 03/Dec/1998 Internal no.: :Rev.LdV-2 Replaces date: 02/Mar/1995
DESCALEX
INHALATION

Low inhalation risk, except if the product is heated/burned.General first aid; provide fresh air, keep the patient warm and
at rest.Get medical advice if discomfort develops.

SKIN CONTACT
Wash skin thoroughly with soap and water for several minutes.Get medical attention if irritation persists after
washing.Remove contaminated clothing immediately.

EYE CONTACT
Flush with large amounts of water for at least 10 minutes.Get medical advice.

INGESTION
DO NOT INDUCE VOMITING!Give plenty of water or milk to drink.Never give anything to drink and never try to induce
vomiting if the patient is not fully conscious.Get medical advice immediately.

5. FIRE FIGHTING MEASURES

PROPER FIREFIGHTING EQUIPMENT
Use extinguishing media appropriate for surrounding fire.

FIRE AND EXPLOSION HAZARDS
Non-flammable.

OTHER INFORMATION
Thermal decomposition may cause release of irritating gases and vapours.

6. ACCIDENTAL RELEASE MEASURES

SAFETY MEASUREMENTS TO PROTECT PERSONS
Use personal protective equipment as specified in section 8.

SAFETY MEASUREMENTS TO PROTECT ENVIRONMENT
No special environmental precautions required

PROPER METHODS FOR DAMAGE LIMITATION AND CLEANUP
Sweep up and empty into suitable containers for disposal.Flush with large amounts of water to clean the area.

OTHER INFORMATION
Small amounts can be flushed to sea or drain with large amounts of water.

7. HANDLING AND STORAGE

HANDLING ADVICE
Use personal protective equipment as specified in section 8.Avoid contact with skin and eyes.Eyewash facilities should
be available at the workplace.

STORAGE
S-3/9/49 Keep only in the original container in a cool, well ventilated place.

8. EXPOSURE CONTROL AND PERSONAL PROTECTION

Ingredients name CAS-no TLV value TLV Year
sulphamic acid 5329-14-6

OO O
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UNITOR

CORPORATE PRODUCT SAFETY

MATERIAL SAFETY DATA SHEET

Last changed: 03/Dec/1998 Internal no.: :Rev.LdV-2 Replaces date: 02/Mar/1995

DESCALEX

EXPOSURE CONTROL
No information on exposure limits for the ingredient

RESP. PROTECTION
Normally not necessary in ordinary use.
Wear particulate respirator if there is dust formation.

EYE PROTECTION
Wear dust-proof goggles if dust formation is possible.

HAND PROTECTION
Use protective gloves of impervious material, e.g. rubber/plastic.

SKIN PROTECTION
Protective clothing should be worn if there is a possibility of direct contact or splashes.

9. PHYSICAL AND CHEMICAL PROPERTIES

Form Hygroscopic powder.

Colour Orange.

Odour Characteristic.

Solubility Completely soluble in water.

Melting point/range 205 °C Density 1.2 @ 20°C
Expl. timit LEL-UEL., %-%: N/A Solubility in water ~20 %
Vapor pressure N/E Saturation conc. N/A
Decomposition temp. N/A Rel. density sat. air (air=1) N/A
pH Solution 1 (10%) Boiling point/range N/E
Flash point N/A pH konsentrat: N/A
Molecular weight N/A Viscosity N/A
Ignition temp N/A Smelling limits lo-hi N/A
Rel. vapor density (air=1) N/A Rel. evap. velocity N/A
Air reactive - Water reactive -

OTHER INFORMATION
N/A = Not applicable.
N/E = Not established.

10. STABILITY AND REACTIVITY

STABILITY
Stable under normal conditions.

MATERIALS TO AVOID
Aluminium,

Zinc

Copper.

Tin

Contact with alkalis.
Nitrite.

HAZARDOUS DECOMPOSITION PRODUCTS
No decomposition if stored and used as directed.

OTHER INFORMATION
Avoid intense heating.

11. TOXICOLOGICAL INFORMATION

3/6




CORPORATE PRODUGCY SAFETY
Last changed: 03/Dec/1998 Internal no.: :Rev.LdV-2 Replaces date: 02/Mar/1995
DESCALEX
OTHER TOX. INFORMATION
Normal use of the product is expected to be of low health hazard.
LD50/oral/rat =3160 mg/kg
GENERAL
Repeated or prolonged exposure may cause irritation to eyes and skin.
INHALATION
Dust may irritate respiratory tract and lungs.
SKIN CONTACT
Irritating to skin.
EYE CONTACT
Dust particles in the eyes cause irritation and smarting.
INGESTION
Ingestion of small amounts will normally not cause any complications.May cause chemical burns to mouth and throat.
CANCER
Carcinogenic properties are not known.
- 12. ECOLOGICAL INFORMATION
MOBILITY
Dissolves in water .
BREAKDOWN
Contains no substances known to be hazardous to the environment or not degradable in waste-water treatment plants.
ACCUMULATION
Does not bioaccumulate.
ECOTOXITY

No ecological effects are expected in normal use.Exhibits low toxicity to water organisms.Discharge to water may cause
local effects to aquatic organisms near the discharge point.LC50 (aquatic organisms, mg/litre / 96 hours):70.3 mg/l
(Pimephates Promeless)

13. DISPOSAL

$-35 This material and its container must be disposed of in a safe way.S-35 In accordance with local and national
regulations.

14. TRANSPORT INFORMATION

GENERAL
Goods classified for transport : YES
UN-no: : 2067
PROPER SHIPPING NAME : Sulphamic acid
Flash point H N/A
Packing group H i
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UNITOR

CORPORATE PRODUCT SAFETY

MATERIAL SAFETY DATA SHEET

Last changed: 03/Dec/1998

DESCALEX

Label information:

ADR
Class
Item.
Haz. id. no.
ERI-Card
TREM-Card
Labeltype
Labelcolour

IMDG-CODE
Class
Subsidiary risk
Marine pollutant
EMS
MFAG
Page Number
Labeltype
Labelcolour

IATA-DGR
Class
Subsidiary risk
Labeltype
Labelcolour
Aircraft Cat.

US DOT
Class
Marine pollutant
RQ
Labeltype
Labelcolour

Internal no.: :Rev.LdV-2

8

16¢

80

8-08

80G09

8
Black./White.

8

8-08

700

8229

8
Black./White.

8

8

Black./White.

Passenger & Cargo aircraft

8

NO

N/E

8
Black./White.

Replaces date: 02/Mar/1995

15. REGULATORY INFORMATION

Classification

COMPOSITION

sulphamic acid (60-100)

R-PHRASES

irritating

R-36/38 Irritating to eyes and skin.

5/6



UNITOR

CORPORATE PROCUCT SAFETY
MATERIAL SAFETY DATA SHEET
Last changed: 03/Dec/1998 Internal no.: :Rev.LdV-2 Replaces date: 02/Mar/1995
DESCALEX
S-PHRASES

5-26 In case of contact with eyes, rinse immediately with plenty of water and seek medical advice.
S-28 After contact with skin, wash immediately with plenty of Water.

REFERENCES
The product is labelled in accordance with EU directive 88/379.

16. OTHER INFORMATION

ISSUED: 03/Dec/1998

VENDOR NOTES

The safety data sheet fulfills requirements specified in Directive 93/112/EEC.The safety data sheet has been prepared
on the basis of information given by our suppliers and our present knowledge.Information given is intented to present
guidelines for safe handling, use, processing, storage, transport, disposal and discharge; it is not intended to be a
guarantee or quality specification.The intent of this safety data sheet is to give a description of the product with regard to
safe storage, handling and use.Information given applies only to the product itself, and not in combination with other
products or in any processed form, unless this is specified in the text. We believe that all information in this safety data
sheet (which replaces all previous versions) was correct at the date of issue.It is the responsibility of the recipient of
this safety data sheet to ensure that information given here is read and understood by all who use, handle, dispose of or
in any way come in contact with the product.

6/6



Annex D

Ashland Drew (Drew Marine (UK) Ltd) — SAF Acid - Product Data and Material Safety Data Sheets
— dated 9 November 2002
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SAF-ACID*™ Descaling Compound

Description

SAFACID descaling compound & & special blend of
suffamic aced, wetimg agent and color mdicarorn The wermng
aper enlvances the sotion of the sulfarsie acid n vemoving
deposits by i surface active deaning properties. The eolor
wdicator provides & simple means for deiceminang wherher
the strength of the SAFLACID sclution i adegoate for
effecave, effiaent cleaming

Application and Use

SAF-ACH descaling compound iz recommended for
remaving muneral scale deposits from evepurarors, hea
exchanper heat transfer surfoces and boslers. Bt 5 also
elfcenive in removing icon deposits when used i
ecnlionmion with sale. SAFACHED compoand 18 effective w
resmoving shell growth from seawaer heat exchangpers.

Befune wsing SAF-ACID descaling componnd, if these {s
erganie mareer fnil) in the deposats, the egiupmear should be
cleaned with FIDE-777™ heavy duty emulsifier, LACT™
liquid aikafine cleaner ot EDGE® hexey dury clenner If the
nrgame material is haked on, it may require an ining!
cleaning with POTY™ fuel of] reamment,

BATRACIT descaling compound must be dissolved in water
b Leare ackidingy 1o cleaning copnpment.

When dissolved in warer, the SAF-ACHD descaling
compound sirength is monivored by a bwli-m color
indicator, A GOLD COLOR INEHCATTS THAT THE
BAF-ACID SOLUTION 18 THE APPROPRLATE
STRENGTH FOR DESCALING. As scaie i3 dissobred and

MAINTENANCE CHEMICALS

the acid strength becomes exhiusredd, the solidon wall
from gold o green. When this occurs, the solation & oo
looger suffeiently acidic to efficently dissobve scale. The
cleamog solution can be broughe back o strengrh by rhe
addiion of approximarely 23% of the vunal dose of
SAFACIT deserling compound, The addidona] 8AF-ACHD
desculing compound should mrn she solusion gn]{j e
while maintaining the cleaning solution tempesinure ar

637507 C{140-360° ),

When eguipment is very beavily sealed and brpe amounts of
SAF-ACIEY descaling cormpound are required, the solution
gy becomne spromied and will remain gold m color because
no additionn] seaic can be dissnbved. To avoud this, not moane
thin twer suliseauent sead charges should be added, 1 afier
the seeond addinon of SAF-ACID compound the equipment
s not clewn, dump the soloton and wepest the cleaning
procedure with & fresh scid solution.

Adrer cleaving with 3AFACHD compeound, deain and fush
with fresh water and vinse with 2 1% solunon of GO
comeenteieed alkaline Bgud w neovealie sy acid reamining
oni hest tradsfer surfaces.

Important information and Precautions

130 nor allow acid sehetion ro remain in eguipment for more
i a toral of 24 hours,

A ounrh a2l aoid ::‘:c-.‘..uing, b sure 1o pemove wae plares and
vods or ohes ssenficial anodes before clerming, The acd
eleaning process can geoerate Tameuble/harardous gas Do
not perform bor work when ach 12 in carculanon.

Lontignrd on page &

Features Benefits

Concentmed Liguid

Recsces eloaning tinw
Cost eifective
Dioes e grouire eyuipmen: disassemibly for cleammr

Coutabv a comosion miulieor

Mienpvres wietal atrack downg cleammg
Lo b used in most shiphoand sestems

Lontalng 4 witting agens

Pencreares light, onganic Hlm
Chiicl: remeval of seale

Conralie o color imdicator
Dhoes s requere special 1621 Appaniis

Fasy determmination of solution streupth

Free- flovaiegg porvdered acad

Ensy re seose and oux

technoiooy and service 20lutons hat neomole heallh,

W Ashinng is commaiad %o the continuous evoluion of
mmcrc SATELY B emizonmentst prolnckon around o wond

*Rogisinrn! bavkenarh, ™ Trachonsk of dahland e

“igqillerad Sennoe ind o B Amanche Chamisiry Cooied, the Canagian Ciketecal
Producers’ ATP0cadon and of pilier sailies in oy SHmiks

*PE03. P00k Ashdang deg. AE Fighls Fegorved « MO FEEE Mow T0F

R, O BRI, O

A latainanty 2doemainm Gr Jans Bredarmied Rerte Bt DERewed bo e Soturahh A0 rokabie Bat S0 ] B B0 bR 85 & PUNANEEE, SXpIRSA wRTEY O ETRURG WE Yy ¢ e Tt LT
o Bt B0 8 DEriOSE pUmORE, OF MEMRONLIon. RNEIRGE O Ireed. B wtech BN daplar el gl respunaribly. o tey 00 Siernc Sl B pur DOngerRion, FapRaation pra
BN BMamanit of SUopeRnng COADETING DOBRING LoE OF IS DGR 300 B0 wilROUF DEpesandaint OF warENy i Sy ol w18 ee of RaNT MERGmeM and Rre net

mumnmandalnns b infnge on any patent

DREW MARINE + One Drew Plaza, Boonton, NJ 07005 USA « Tel: (1-271) 263-7600 » Fax: (1.973) 203-4481



Abwars roahe sure thar equipment bas suflicient ventiladon
1o prevent the scormilation of gases

T bostber cleaning:

+ Do not acid clean o boifer with SAP-ACID™ descaling
compiund when deposits contain significant amounts of
copper o 3 bigh percentage of alics,

o The boiber nust never be ficed while coniaining an acid
solustican,

» Vent mw the oulside

Foar evaporator et exchanger cleaning

» T ot add sodvam chlogde {oodinary sl o the acd
solution for removing won oxide deposits if the
eepnpnent i3 made of suinless sreel.

NOTE: Care should be raken o follow local disposal
regdations warh b wiase warer,

Equipment Required
Propeer planeung iy essennal v scid cleaning with SAF-MCED

descaling covmpound,
The following frems are reguined:

1. The ideal equipment for dus cleaning i3 the Chemeeal
Cloaning Circulatng Lot (P/C #0948028).

2, A ven: pipe fo carry any gases released dusing the
clesmmng o the oviside.

3, Presective clothing for personnel performing the acid
cleaning. This inchades gogades or splash shiehd, rebler
ploves and a rulvber aproc,

Cleaning Compounds Required and Dosing Chart
The Dosing Quantity Calculation

Caperetty of squdfneent o oldadsy reguarnd dosgge of LB ACT
figrered By iy follboeing compornd (10% comeenivation), sy
sipicidy of equipaent by the fallawing

s - Lbs

Cubie meters fmewne 1o6:) 100 )

The dosge of GO concenmeaned alkaline Bgpad required
fir neutralization i lsted below:

Capaify of spreipment Vo obyiin g 1% soluivor of €3, figodd,
awwedd by the foloming:  mralipfy uspaaly of emitovent tn tons by
aie foliowing

Lo
Coulne reters {mange wons) 1

Bf che deposits contain imon osde, add sodiom chionde
{rvectinaey sale} ro the acid sehurion. The srount of sab needed
is equal to half of the amwan of SAFACHD desealing
compound vsed. Remember, if the equipmen: s stainless
wiegl, do nov add the sal

Pretesting for Leaks

" Before cleaning begins, equpment should be checked for

teaks Prepare the cherndeal ceaning equipmens, Il the mix
tank with water ane surn on the cireulinog purap o 5 dhe
ecuiprment to be cleaned. Manrain the level of water m the
rax fank ar half Rill. Circolate the water by means of the
pamp and cheok to be certain there are oo lesks in the
Pipiryg and that the equpiment is Fooctioning, TF there are no
besks at the sysrem, procesd with cleaning

Cleaning Procedure
L Buoilers

Tussall the vear piping from a top opening i the bedler
1 the outside.

Prsconnect e bottom blevwdown piping aad install 2
“ree”. Run a line from one end of dee oo v waisie insoll
a shut-off ealve o this fine. Run a line trom the
circulaning pump discharge w the other end of the we.
Run a line from the batiom of the mix mnk w the
suction side of the dreulating pump. Run another line
from the wop of the botler to the top of the mix ank. Sa
all valens propesiy, Fill the bodler 1w the bostom of e
gaupr idass with water as wieil as the mix tank, pump and
foves, Fire the boler using a low fire uaril the
temperature of the warer neaches 657 C (1507 1),

Stare the circulating purop and regalate the fow of
solutiean so that the pump removes the winer from the
mix tank an the samme vawe &5 57 is added. Cizeoladon will
be from the borom 1o the top nf the boiler. Reler 10
iagram t for cxreulation threugh the boiler
"

F-]uwiy aclif the proper amoust of BATE AT dc‘s':ﬁrnlg
compoved o the mix mnk A P by weight solation
will be required. Refer o the dosage chart w detenirune
the required wmount of SAF-ACID compound m add
to the mix tank o make a 10% by weight selunon
velatve 1o fhie sine of the bodler

When rhe send cleaning solunion s exhauseed it will i
from 2 gold to green color If chis occurs, add
approstmately 25% of the intial dove of SARACID
desealing compound. Clesming is complete when the
strength of RAF-ACTD descaliog conpound holds sceady
[ o emst oo {23 hours as indicared by a steady godd
color. Afrer rwo (23 hours, stop the acid purmp, dovin and
flush rhie boiler

Coongiisied on pagy 3
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Arer thie bodles i flushed, G the botler with waer and
ach] the regquized seounr 0f GO™ conceruraned alicsiioe
Unpesed 20 wbvesrs 5 155 soduning Hetes vo the desage charr
1oy tletenne the ::'tpmfw.{ aavonit o {00 Tiopaad gk
wy ke 4 1% sohution, This will neveslize anv acid
sesngdiing By the sgapment. Chowlage the aentealivieg
sodution. it & musieue of ven {3 hours

Craer nenrrabzed, doadn and inspeer die boilen I
teesary, fnsh with @ high-pressime Bdse w femwne aoy
Laose matier. T sapafaciuny, st the Dotler w ool
uperstinng condiven by disconnecting the wew pige avd
s aned cooniecting the blowdown Hing, .

£ o renurved o service, the hotler sust be passivased,
Cheek with vour Local Dew Mardne copresentaave for
possivation proveduns,

Cleaning Procedure
1L Evaporators / Hew: Fxchangess

Al BAF-ACIE dewaling compound showdt to the tank
of water, stirring if neccssary unnl the Jesired guantey
of mcid 8 disslved, Reier w the dosage chart for the
aromn of avid peguired

Caecubare the acid closing solution ai o wmpensune of

H0.70% C (1401607 1 The solotgn musy be beated by

either the irroduction of steam or the use of an immer-
shan Beater

16 sher eompanent i badly seabod, & mae be necessady o
igeard the elewning soluton and mabe a fesh batch,
lenning e covmplere when the SAFAUTE steength bolds
cosistant for at feast hadt an hour as indicated by a sready
a0kl coine Cleaning & generally sccomphishad o 26
hasives,

Laeain the eleaning soluncn, and thsk the seerern, Reffl
with weter and sdd the reawred amoun of
GO cuncenmated alkaline liguid, Refer o due dosape char
foz ssking a9 newinbiziog vnse solovon Claodae
for 172 w0 1142 o, then deain e sestom, Inspect
the svatemm il retun o service,

Typical Physical Properties

Appeasnee: Comarm, geanilar posedir
Sofubilicy in Waeen  H¥ca 16008
pli of HRG Sulation: 1.5

Packaging

SAF-ACILY descaling eompouand i5 available o 25-kg
comtapes (0 70062045,

important Information

Ashifand matnsdng Maveral Sefiny Daca Sheers on all of s
prosfices. Materal Selory Daea Sheots couran brealeh s
safery information for your developmont of sppoopaase
preestuct handiing procedures to proteer your vophuyees ind
S,

Ciur Material Sarety Daia Sheers shoubd be read and under
stood by all of vour supervisory persomnel and cmplovees
hefore using Ashiand producis in your facilities.

Tor Woasee

----- e Beartingny Fiiowchrra
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MATERIAL SAFETY DATA SHEET

ARshland Page 001
Date Prepared: 0%/11/02

MSDS No: 306.0002464-006.006
SAF ACTD

L. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

Material Identity

Product Name: SAF ACID
General or Generic ID: DESCALING COMPOUND

Company Emergency Telephone Number:
Ashland 1-800-ASHLAND (1-B00-274-5263)
Ashland Distribution Co. & 24 hours everyday
Ashland Specialty Chemical Co.
P. 0. Box 2218 Regulatory Information Number:
Columbus, OH 43218 1-800-325-3751

614-790-3333

2. COMPOSITION/INFORMATION ON INGREDIENTS

Ingredient (s) CAS Number ¥ (by weight)
EULFAMIC ACID 5E329-14-6
INHIBITOR COMPOSITION Trade Secret
MAGNESTUM OXIDE ) 1309-48-4

3. HAZARDS IDENTIFICATION

Potential Health Effects

Eye
Can cause permanent eye injury. Symptoms include stinging,
tearing, redness, and swelling of eyes. Can injure the cornea and
cause blindness.
Skin
Can cause permanent skin damage. Symptoms may include redness,
burning, and swelling of skin, burns, and other skin damage.
Swallowing

Swallowing this material may be harmful or fatal. Symptoms may
include severe stomach and intestinal irritation (nausea,
vomiting, diarrhea), abdominal pain, and vomiting of blood.
Swallowing this waterial may cause burns and destroy tissue in the
mouth, throat, and digestive tract. Low blood pressure and shock
may occur as a result of severe tissue injury.



Inhalation
This material is a dust or may produce dust. Breathing this

material may be harmful or fatal. Symptoms may include severe
irritation and burns to the nose, throat, and respiratory tract.

Symptoms of Exposure .
Signs and symptoms of exposure to this material through breathing,
swallowing, and/or passage of the material through the skin may
include: irritation (nose, throat, airways), nosebleed, lung
irritation, cough, choking, lung edema (fluid buildup in the lung
tissue), lung damage, damage to the mouth, throat, and/or airways,
convulsions, respiratory failure.

Target Organ Effects
Ko data

Develcpmentzl Information
There are no data available for assessing risk to the fetus from
maternal exposure to this material.

Cancer Information
This material is not listed as a carcinogen by the International
Agency for Research on Cancer, the National Toxicology Program, or
the Occupaticnal Safety and Health Administration.

Ocher Health Effects
No data

Primary Route(s) of Entry
Inhalation, Skin contact, Eye contact, Ingestiom.

4. FIRST AID MEASURES

Eyes
If material gets into the eyes, immediately flush eyes gently with
water for at least 15 minutes while holding eyelids apart. If
symptoms develop as a result of vapor exposure, immediately move
individual away from exposure and inte fresh air before flushing
as recommended above. Seek immediate medical attention.

Skin
Immediately flush skin with water for at least 15 minutes while
removing contaminated clothing and shoes. Seek immediate medieal
attention. Wash elething before reuse and discard contaminated
shoes.

Swallowing
Seek immediate medical attention. Do not induce vomiting.
Vomiting will cause further damage to the mouth and throat. If
individual is conscious and alert, immediately rinse mouth with
water and give milk or water to drink. If possible, de not leave
individual unattended.

Inhalation

1f symptoms develop, immediately move individual away from



exposure and into fresh air. Seek immediate medical attention;
keep person warm and guiet. If person is not breathing, begin
artificial respiration. If breathing is difficult, administer

oxXygen.

Note to Physicians
Prezexisting disorders of the following organs (or organ systems)
may be aggravated by exposure to this material: respiratory tract
skin, lung (for example, asthma-like conditions), eye.

5. FIRE FIGHTING MEASURES

Flash Point
Mot applicable

Explosive Limit
Mot applicable

Autcignition Temperature
No data

Hazardous Products of Combustion
May form: carbon monoxide, magnesium oxide, nitrogen compounds,

nitrogen oxides, sulfur compbunds.

Fire and Explosion Hazards
No special fire hazards are known to be asscociated with this

product.

Extinguishing Media
alechel foam, water fog, carbon dioxide, dry chemical.

Fire Fighting Instructions
Wacer may be used to extinguish fire by cooling, and diluting
liquid with water. Wear a self-contained breathing appararus with
a full facepiece operated in the positive pressure demand mode
with appropriate turn-ocut gear and chemical resistant personal
protective equipment. Refer to the personal protective equipment
section of this MSDS.

NFPA Rating
Health - 3, Flammability - 0, Reactiwvity - 1

6. ACCIDENTAL RELEASE MEASURES

Small Spill
Wear personal protective eguipment to avoid contact. Scrub with
plenty of water. Mipnimize dust. Sweep, shovel, or vacuum.

Large Spill
Persons not wearing protective egquipment should be excluded from
area of spill. Stop spill at source. Shovel and sweep material
into plastic-lined containers to prevent further exposure to the



environment. If possible, area of spill should be vacuum-cleaned
with an industrial vacuum cleaner eguipped with exhaust filters
and a dust-free disposal system.

7. HANDLING AND STORRGE

Handling )
Containers of this material may ke hazardous when emptied. Since

emptied containers retain product residues (vapor, liquid, and/or
solid), all hazard precautions given in the data sheet must be

observed.

Storage
Store in closed containers in a dry, well-wentilated area.

8. EXPOSURE CONTROLS/PERSCNAL PROTECTION

Eye Protection
Chemical splash goggles in compliance with OSHA regulations are
advised; however, OSHA regulations also permit other type safety

glasses. Consult your safety representative.

Skin Protecticon
Wear resiscant gloves such as: polyvinyl chloride, To prevent
skin contact, wear impervious clothing and hoots..

Respiratory Protections
If workplace exposure limit({s) of product or any component is
exceeded (see exposure guidelines), a NIOSH/MSHA approved air
supplied respirator is advised in absence of proper environmental
control. OSHA regulations also permit other NIOSH/MSHA
respirators (negative pressure type) under specified conditions
(see your industrial hygienist). Engineering or administrative
contrals should be implemented to reduce exposure.

Engineering Controls
Provide sufficient mechanical (general and/or lecal exhaust)

ventilation to maintain exposure below TLV(s).

Exposure Guidelines
Component

SULFAMIC ACID (5329-14-6)
No exposure limits established

INHIBITOR COMPOSITION
Ho exposure limits established

MAGNESIUM OXIDE (l309-48-4)

OSHA PEL 15.000 wmg/m3 - TWA total particulate
OSHA VPEL 10.000 mg/m3 - TWA total particulate
ACGIH TLV 10.000 mg/m3 - TWA



g. PHYSICAL AND CHEMICAL PROPERTIES

Boiling Point
Mot applicable

Vapor Pressure
Mot applicable

Specific Vapor Density
Not applicable

Specific Gravicy
Hot applicable

Liguid Density
Not applicable

Percent Volatiles
<« 1.0 %

Evaporation Rate
Not appliecable

hAppearance
FREE FLOWING

State
SOLID

Physical Form
POWDER

Color
GHREEN

Odor
No data

PH
Mot applicable

Bulk Densicy
£5.000 - 87.000 lbs/ft3

10. STABILITY AND REACTIVITY

Hazardous Polymerization
Froduct will not undergo hazardous polymerization.

Harardous Decomposition
May form: carbon monoxide, magnesium oxide, nitrogen compounds,
nitrogen oxides, sulfur compounds.



Chemical Stability
Stable.

Incompatibility
Avoid contact with: amines, halogenated hydrocarbons, strong
alkalies, strong minerzl acids, strong oxidizing agents, water.

.11, TOXICOLOGICAL INFORMATION

LD 50 and LC 50 Data

SULFAMIC ACID (CASH# 5329-14-6)
Oral LDS0 (rat): 3160 ma/kg
Dermal LDS0: Not available
Inhalation LCS0: Not available

12. ECOLOGICAL INFORMATION

Ecotoxicological Information
This mixture has not been specifically tested.

13. DISPOSAL CONSIDERATION

Waste Management Information
Dispose of in accordance with all applicable local, state and

federal regulations. For assistance with your waste management
needs - including disposal, recycling and waste stream reduction,
contact Ashland Distribution Company, IC&S Environmental Services
Group at 800-637-7922.

la. TRANSPORT INFORMATION

DOT Informationm - 49 CFR 172.101
DOT Description:
SULPHAMIC ACID MIXTURES, B, UN2567,III

Container/Mode:
55 GAL DRUM/TRUCK PACKAGE

NOS Component :
None

RQ (Reportable Quantity) - 4% CFR 172.101
Hot applicable

Other Transportation Information
The DOT Transport Information may vary with the container and mode

of shipment.



15. REGULATORY INFORMATION

US Federal Regulations
TSCA (Toxic Substances Control Act) Status
TSCA (UNITED STATES) The intentional ingredients of this
product are listed.

CERCLA RO - 40 CFR 202.4 (a)
None listed

CERCLA RQ - 40 CFR 302.4(b)
Materials without a "listed" RQ may be reportable as an
"unlisted hazardous substance". See 40 CFR 302.5 (b).

SARA 302 Components - 40 CFR 355 Appendix A
None

Section 311/312 Hazard Class - 40 CFR 370.2
Immediate (X) Delayed( ) Fire({ ) Reactive( ) Sudden
Release of Pressure( )

SARA 313 Components - 40 CFR 372.65
Hone

OSHA Process Safety Management 29 CFR 1910
None listed

EPA Accidental Release Prevention 40 CFR &8
None listed

Internaticnal Regulations
Inventory Status
DSL (CANADA) The intentional ingredients of this product are

listed.

State and Loeal Regulations
California Proposition &5

The following statement is made in order to comply with the
California Safe Drinking Water and Toxic Enforcement Act of
1586: This product contains the following substance(s) known to
the state of California to cause cancer.
ETHYLENE OXIDE
ARSENIC
LEAD
CRDMITUM
1,4-DIOXANE

I'he following statement is made in order to comply with the
California Safe Drinking Water and Toxic Enforcement Act of
1586: This product contains the following substance(s) known to
the state of California to cause reproductive harm.

ETHYLENE OXIDE

ARSENIC

LEAD



CADMIUM

New Jersey RTK Label Information
SULPFHAMIC ACID 5329-14-6
MAGNESIUM OXIDE 1309-48-4

Peansyivania RTK Label Information
MAGNESIUM OXIDE (MGO) 1309-48-4

1l6.

OTHER INFORMATION

The information accumulated herein is believed to be accurate but
iz not warranted to be whether originating with the company or
not. Recipients are advised to confirm in advance of need that the
information is current, applicable, and suitable to their
circumstances.

Last page
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