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Extract from European Directive 2009/18

(26) Since the aim of the technical safety investigation is the prevention of marine casualties
and incidents, the conclusions and the safety recommendations should in no circumstances
determine liability or apportion blame.

In view of the COVID-19 pandemic in 2020, and local rules and regulations to prevent the
further spread of the virus, the investigators of the Federal Bureau for the Investigation of
Maritime Accidents adhered to all legislation in vigour, which might have hampered certain
investigative acts. Nevertheless, no efforts were spared to conduct the investigation, into the
cause of the marine accident mentioned in this report, to the largest possible extent and
conclusions were only drawn after very large consideration.

Febima Copyright. You may re-use this publication, excluding the bureau logos, free of charge in any
format or medium. It can only be used accurately and in not-misleading context. The material must be
acknowledged as Febima copyright and must be given the title of the source publication. Where third
party copyrights have been identified in the report, permission from the third party copyright holders
need to be obtained.
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5. MARINE CASUALTY INFORMATION

5.1 RESUME

Throughout this report all times are in Central European Time, UTC+2, unless specified.

On June 3™ 2021 around 06:30 hours, mts CENTRAL PARK had completed the loading of a
cargo of sulphuric acid at the Sea Tank terminal, berth 322, in the port of Antwerp.

A cargo surveyor of Bureau Veritas boarded the vessel to take samples of the cargo. An AB
escorted the cargo surveyor to the sampling points of the cargo tanks.

The surveyor was wearing a hazmat suit. The AB was wearing a coverall, a helmet, safety

shoes, a face shield, goggles and chemical resistant gloves.

Around 09:00 hours, the surveyor was taking samples of cargo tanks N° 2, when the air
blowing operation of the used cargo lines into cargo only tanks N°1 commenced.

After the Pump Man opened the gate valve at the manifold to release the pressurized air in the
cargo lines, a hammering noise was heard and a mist of sulphuric acid was created at the
master valve of cargo line N°1P.

At that moment, the AB that was assisting the cargo surveyor, was standing near the ship’s
side, at a safe distance form cargo only tank N°2 and about 10 m downwind from the master
valve of cargo line N°1P.

The mist of sulphuric acid came into contact with the AB. The AB immediately ran to the
emergency shower on deck to wash off the chemical product.

The AB suffered second degree burns on his back, on the back of his neck, on his arms and

his face. He was transported to the hospital for medical treatment.
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5.2 CLASSIFICATION OF ACCIDENT

According to Resolution A.849(20) of the IMO Assembly of 27 November 1997, Code for the
investigation of Marine Casualties and Incidents, a marine casualty means an event that has
resulted in any of the following:
e the death of, or serious injury to, a person that is caused by, or in connection with, the
operations of a ship; or
e the loss of a person from a ship that is caused by, or in connection with, the operations
of a ship; or
e the loss, presumed loss or abandonment of a ship; or
¢ material damage to a ship; or
¢ the stranding or disabling of a ship, or the involvement of a ship in a collision; or
¢ material damage being caused by, or in connection with, the operation of a ship; or
¢ damage to the environment brought about by the damage of a ship or ships being caused
by, or in connection with, the operations of a ship or ships.

A serious injury means an injury which is sustained by a person in a casualty resulting in

incapacitation for more than 72 hours commencing within seven days from the date of injury.

Consequentially, the incident was classified as a

MARINE CASUALTY - SERIOUS INJURY

5.3 ACCIDENT DETAILS

Time and date June 32021, 09:10 hours, UTC+2

Location Port of Antwerp, Berth 322, Sea Tank terminal

Persons on board 23

Injured persons 1
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6. SYNOPSYS

6.1 NARRATIVE

On May 31, 2021, mts CENTRAL PARK was on her way to the port of Antwerp to load a cargo

of sulphuric acid, a corrosive product, as shown in Figure 1.

_Physical form | Liquid
Odour Odourless
Colour Colourless
Density 1.8361; 20"C; 98%
Melting point -1.11°C-3,0°C; 98%
Boiling point 310-335°C; 98%
Solubility Water, miscible, exothermic
Vapor pressure 0.06 hPa; 20° C; 90%;
Viscosity 0.0225 Pa.s; 20° C; 95%
IMO Class 8, Corrosive

Figure 1 - Chemical properties of sulphuric acid

The entire Material Safety Data Sheet, MSDS, of sulphuric acid can be consulted in Annex 1.

Around 10:00 hours, a cargo operations meeting was held in the cargo control room. The
meeting was organised by the Chief Officer and attended by all crew involved in cargo

operations.

Later that day, around 14:00 hours, the vessel arrived at the Westhinder anchorage. The
following day, June 1%, 2021, around 18:30 hours, a pilot boarded the vessel and mts CENTRAL
PARK continued her voyage towards the port of Antwerp.

In the meantime, the cargo operations had been prepared. All checks as per company’s "VTC
03 Prior to Cargo Operation Check List" were carried out. No deficiencies were reported.

A toolbox meeting was held by the Chief officer and the Master. The toolbox meeting
emphasized the risks of the corrosive cargo. Further, the compliance with company procedures
and the use of the required PPE were discussed.

On June 2" at 04:40 hours, mts CENTRAL PARK safely moored at the Sea Tank terminal, berth
322, in the port of Antwerp.

Mts CENTRAL PARK was scheduled to load a cargo of approximately 18000mt of sulphuric

acid, destined for the port of Jorf Lasfar, Morocco.

The cargo was to be loaded in 12 cargo only tanks, COT, N° 1, 2, 4, 5, 7 and 8. Each tank

consisted out of a starboard side tank, S, and a port side tank, P, as indicated in Figure 2.

A more detailed stowage plan is consultable in Annex 2.
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Figure 2 - Tank capacity table
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At the terminal, a Loading Master oversaw the loading of the cargo. A ship/shore safety checklist
was complied with by the terminal and mts CENTRAL PARK.

To load the cargo, 2 x 6” cargo hoses, supplied by the shore, were to be connected. One hose

was connected to the 6” PS manifold of tank No. 4P and the other, by means of a reducer, to

the PS manifold of the 12” common line, as indicated in the manifold arrangements in Figure 3.

The terminal Loading Master was in radio contact with the cargo control room on board and with
the Pump man on deck of mts CENTRAL PARK.

2021/003857
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Figure 3 - Manifold arrangements

On June 2™, around 07:40 hours, three hours after arrival, the vessel was ready to load the

cargo.

On June 3, at 06:30 hours, the loading of the cargo was finished. A cargo surveyor of Bureau
Veritas boarded the vessel to take running samples? of the received cargo, from each cargo only

tank separately.

The running samples had to be taken through the tank’s main hatch by lowering a cage with a

sample bottle into the cargo and pulling it up again afterwards.

An AB was appointed to escort the cargo surveyor to the cargo only tanks. The AB was wearing
a coverall, a helmet, safety shoes, a face shield, goggles and chemical resistant gloves. He was
not wearing a hazmat suit, since he did not have to take the samples himself. His task was to

escort the surveyor and to hand over an empty sampling bottle when asked for.
The surveyor was wearing a hazmat suit, as he had to take samples of the corrosive cargo.

At 08:30 hours, the surveyor started taking samples. At 08:50 hours, the sampling of cargo only
tanks N°1S and 1P was completed, and the AB escorted the surveyor to cargo only tanks N°2
where the sampling continued. Whilst the surveyor was taking the samples from cargo only tank

N°2P, the AB stayed at a safe distance from the surveyor, near the PS railing of the vessel.

L A running sample is obtained with an apparatus which accumulates the sample while passing in both directions
through the total liquid height, excluding any free water — source: 1SO 3170:2004
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During the sampling of the cargo, the Chief Officer and the Officer of the Watch were inside the

cargo control room, occupied with the ship’s administration.

Around 09:00 hours, the terminal reported to the cargo control room that everything was in place
to commence the blowing through of the 6” cargo line N°1. Because the vessel was stern
trimmed upon completion of the loading of the cargo, this cargo line could not be drained by

gravity.?

The Pump Man and one AB were sent on deck. Their task was to open the manifold valves of
tank N°1, valves 1P and 1S, when the air pressure in the 12” common line was built up to 5,5

bar and to monitor tank N°1 where the cargo remnants was led into.

Figure 4 - Scheme with lines and valves during line blowing
It was agreed with the terminal that the air pressure should not exceed 6 bars.

Inside the cargo control room, the Officer of the Watch remotely operated the master and drop
valves of cargo only tank N°1.
He informed the Chief Officer, who was present in the cargo control room, and the Pump Man

on deck that the valves were put in open position.

Subsequently, the terminal started blowing compressed air into the common line. When the
pressure at the manifold was built up and reached 5 bars, the Pump Man informed the cargo
control room and after confirmation of the Chief Officer, the manifold valves of tank N°1 were

opened by the Pump Man and the pressurized air was led into the 6” cargo line.

2 After loading, cargo residues can be left in the cargo lines. To remove these residues, compressed air is blown
through the cargo lines by the terminal. The cargo residues are blown into one of the cargo only tanks on board by

means of master and drop valves that are put in the right position.
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The opening of the valves was followed by a hammering noise. The Pump Man immediately
opened the manifold valve of tank N°4P to release the pressure from the cargo line and informed

the terminal Loading Master to stop the line blowing operation.

The Pump Man then witnessed that the AB, that was escorting the BV cargo surveyor, was

running to the emergency shower station on deck. The AB was exposed to sulphuric acid.

The Pump Man alarmed the officers in the cargo control room. It was 09:10 hours when they
received the emergency call from the Pump Man.

The Chief Officer contacted the terminal Loading Master to suspend the line blowing and to
inform him about the emergency on deck.

Subsequently, the Chief officer went to the emergency shower to assist the injured AB.
The Officer of the Watch informed the Master.

The injured AB had taken off his contaminated coverall and water was pouring over his body

when the Chief Officer arrived at the emergency station.

Figure 5 shows how the sulphuric acid degraded the tissue of the coverall.

Figure 5 - Contaminated coverall

The injured AB told the Chief Officer that he was caught in a mist of sulphuric acid while he was

waiting until the cargo surveyor had taken the samples of cargo only tank N°2P.

The Chief Officer noticed that the injured AB had small burns on his back, the back of his neck,

on his arms and in his face. The sight of the injured AB seemed to be ok at that moment.
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The terminal Loading Master also arrived on board carrying an antidote spray. He informed the
Chief Officer that an ambulance was on its way in order to transport the injured AB to a hospital.

The antidote spray was applied onto the chemically burnt skin of the AB.

The ambulance arrived at 09:30 hours. The medical team boarded the vessel and picked up the
injured AB. The ambulance departed to the hospital at 10:10 hours.

After the AB was transported to the hospital, the area where the cargo had been spilled was

inspected to detect the origin of the mist of sulphuric acid.

Traces of sulphuric acid were found in a wide area behind cargo only tanks N°1, as shown in
Figure 6.

Figure 6 - Affected deck area

It was noted that the upper Teflon® gasket of the master valve of cargo only tank N°1P was
damaged. The master valve of cargo only tank N°1P was found in closed position and should

have been in open position during line blowing.

8 A gasket made of polytertfluorethyleen. Teflon is a brand name, but the name “Teflon” is commonly
used to describe gaskets made of polytertfluorethyleen.
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Figure 8 - Detail of damaged gasket

The Chief Officer pointed out the master valve of cargo only tank N°1P as the source of the spill.
The WNW wind blew the particles of sulphuric acid in the direction of the vessel’s stern, towards
the location where the AB was standing. This location was approximately 10 m away from the

master valve of cargo only tank N°1P where the spill occurred.

The crew washed away the spilled sulphuric acid with water. The contaminated water was

collected on board in a separate tank. No pollution occurred.
The Teflon gasket was replaced by a new one. The damaged gasket is shown in Figure 9.

The remote operation of the valves was checked after the incident, but no anomalies were found.
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Figure 9 - Damaged gasket after disassembly

At 10:30 hours, the cargo surveyor had finished the sampling of the tanks and line blowing could
be re-initiated.

At 11:00 hours, line blowing was finished without further incidents and the cargo hoses were

disconnected at 11:20 hours.

The vessel left the berth on June 4™ 2021, at 00:33 hours, destined for Jorf Lasfar, Morocco.
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7. FACTUAL INFORMATION

7.1 VESSEL’S PARTICULARS — MTS CENTRAL PARK

Figure 10 - Mts CENTRAL PARK

Picture: vesselfinder.com

Type Chemical tanker
Flag Liberia
Port of Registry Monrovia
Call Sign D5IM4
IMO N° 9725823
Keel Laid 10/2015
Shipyard Kitanihon shipbuilding -Hachinohe, Japan
Manager Zodiac Maritime
Gross Tonnage 12 145
Net Tonnage 6 203
Summer Deadweight 19 997 mt
Summer Draught 9,74 m
Capacity 21 960 m3
LOA 145,0 m
Beam 242m
N° of Main Engines 1
Max. Engine Power 4 900 kW
Main Engine Type AKA SAKA Diesels, 5 cylinders
Max. speed 15,3 knots
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8. INJURIES

The AB had received a nebula of sulphuric acid over his back, over the back of his neck, over
his arms and over his face.
The coverall that the AB was wearing is shown in Figure 11. The tissue had become wasted

by the spilt sulphuric acid.

The sulphuric acid caused second degree chemical burns on 9% of the total body surface of
the AB.

There were some minor burns in the face.

The medical staff in the hospital identified a small minority of the total amount of injuries as
potentially resulting in scarring, however, those burns were small and did not require surgical

treatment.

Ophthalmological examination on June 4", 2021, was reassuring and normal.

Figure 11 - Coverall worn by the injured AB
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9. ANALYSIS

9.1

Date and Time

TIMELINE

Actor

31/05/2021 10:00:00 ' Chief Officer

Before Arrival

Before Arrival

2/06/2021 4:40:00
2/06/2021 7:40:00
3/06/2021 6:30:00
3/06/2021
3/06/2021

3/06/2021

3/06/2021 8:30:00

3/06/2021 8:30:00

3/06/2021 8:50:00

3/06/2021 8:50:00

3/06/2021 9:00:00

3/06/2021 9:00:00

2021/003857

mts CENTRAL PARK

mts CENTRAL PARK

mts CENTRAL PARK
mts CENTRAL PARK
mts CENTRAL PARK
BV Surveyor
BV Surveyor

AB

AB

BV Surveyor

BV Surveyor

AB

Terminal

Officer of watch

Report on the investigation into the serious injury on board

Action

Cargo operations meeting with deck crew was carried
out in Cargo Control Room

All checks as per "VTC 03 Prior to Cargo Operation
Check List " were carried out. No
deficiencies were reported.

Toolbox meeting was carried out by C/O and Master,
and nature of cargo (corrosive) was

emphasized, compliance with Company procedures
and use of PPE was discussed

All fast at Sea Tank terminal, Port of Antwerp
Loading of Sulphuric Acid in 12 tanks commenced
Loading of Sulphuric Acid completed

Boarded the vessel to take final cargo samples
Requested assistance to take samples

AB was appointed to assist the BV surveyor

AB was not wearing a hazmat suit, but was reported to
be wearing overall, safety

shoes, safety goggles, chemical gloves, face shield
and helmet

Started taking samples, was wearing a chem suit

Finished sampling cargo only tanks 1W and started
sampling cargo only tanks 2W

AB escorted the surveyor to cargo only tanks 2W, the
AB was standing clear off the cargo sampling area

Requested to start line blowing operation

Present in the Cargo Control Room to assist in line
blowing operation and to assist C/O with paperwork
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3/06/2021 9:00:00

3/06/2021 9:00:00

3/06/2021 9:00:00

3/06/2021 9:00:00
3/06/2021 9:00:00

3/06/2021 9:00:00

03-jun-2021

03-jun-2021

03-jun-2021

03-jun-2021

03-jun-2021

03-jun-2021

03-jun-2021

03-jun-2021

03-jun-2021

03-jun-2021

03-jun-2021

3/06/2021 9:10:00

2021/003857

Chief Officer

Officer of watch

Pump Man

Pump Man
Pump Man

2 AB assisting Pump

Man

Officer of watch

Terminal

Chief Officer

Officer of watch

Chief Officer

Officer of watch

Pump Man

Pump Man

Pump Man

Officer of watch

Pump Man

AB

Report on the investigation into the serious injury on board

Present in the Cargo Control Room, involved in cargo
documents

In radio contact with terminal and Pump man

At the manifold to control the line pressure during line
blowing operation and to operate valves

Was wearing a hazmat suit
In communication with terminal Loading Master

Involved in line blowing operation, wearing a chem suit

Agreed with terminal to keep the maximum pressure
during line blowing below 6 bars

Agreed with OOW to keep pressure during line blowing
operation below 6 bars

Ordered OOW to open master and drop valves
remotely

Pushed the buttons to open the master and drop
valves remotely and informed the C/O

Asked OOW to inform Pump man about opened valves

Called Pump man to inform that master and drop
valves were opened

Confirmed that he received the message from the
OOW with "OK, Noted"

Opened the manifold valve when the pressure at the
manifold valve was 5 bar

Heard a "bang", a hammering noise. Opened 4P cargo
only tank valve to release pressure from the common
line.

Continued paperwork inside Cargo Control Room

Ordered the terminal loading master to stop air blowing
from the shore

Ran to emergency shower
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Saw the AB that escorted the BV surveyor running to
3/06/2021 9:10:00 Pump Man the emergency shower and informed the cargo control
room

Received a call from Pump man that AB was hit by a

3/06/2021 9:10:15 Chief Officer spray of sulphuric acid

3/06/2021 9:10:15 Chief Officer Asked the OOW to call the Master

3/06/2021 9:10:15 Chief Officer Informed terminal to stop line blowing operation

Requested the AB to continuously pour water on his

3/06/2021 9:10:15  Chief Officer
body

Received a call from Pump man that AB was hit by a

3/06/2021 9:10:15 Officer of watch ; .
spray of sulphuric acid

3/06/2021 9:10:15 Officer of watch Informed the Master
3/06/2021 9:10:30  Terminal Loading master boarded with antidote spray
3/06/2021 9:10:30  Terminal Informed the C/O that an ambulance was on the way

Went to emergency shower station for assistance and
3/06/2021 9:10:30 Chief Officer observed burns on the back and on the left arm of the
injured AB

Held a conversation about the event and checked the

3/06/2021 9:10:30 Chief Officer condition of the AB

3/06/2021 9:30:00 Emergency services Medical team arrived on board

Went to COT pump stack area to investigate what has

3/06/2021 10:10:00  Chief Officer happened and observed a damaged gasket

3/06/2021 10:10:00 Emergency services Injured AB transported to hospital with an ambulance
3/06/2021 10:30:00 BV Surveyor Completed sampling
3/06/2021 10:30:00  Chief Officer Commgnced blowing of cargo hose when sampling
had finished
3/06/2021 11:00:00  Chief Officer Finished blowing of cargo hose
3/06/2021 11:20:00 | Pump Man Disconnected cargo hose
4/06/2021 0:33:00 mts CENTRAL PARK Vessel unmoored and departed to Jorf Lasfar,
Morocco
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9.2 BARRIER FAILURE ANALYSES DIAGRAM (BFA) - OVERVIEW
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9.3

2021/003857

BARRIER FAILURE ANALYSIS DIAGRAM - DETAIL

initiated and
finished

operations
completed

Air blowing re- l I All cargo I

All cargo operations completed

Sampling re- Air blowing re-
initiated and initiated and
finished finished

Air blowing re-initiated and finished

Sampling re-
I ABt::)r:I;sspti)tl;tled l I initiated and I
P finished
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Incident
Barrier

Effective

Emergency
Procedure

Incident
Barrier

Effective
Emergency

training and
familiarisation

2021/003857

AB who escorted H
the surveyor got H

Line blowing
operation was
stopped

hit by a spray of
sulphuric acid

Emergency
procedure

i

Communication
lines were in place
to notify the Cargo
Control Room and

to stop the air
blowing operation

Medical emergency
procedure to assist
the injured AB and
to get an
ambulance on site
was carried out

Line blowing operation was stopped

Performance Barrier Remarks
Challenge
Terminal / Intraship and Communication lines were in place
Mts CENTRAL ship / shore to notify the Cargo Control Room
PARK communication = and to stop the air blowing operation
Terminal / Medical Medical emergency procedure to
Mts CENTRAL assistance assist the injured AB and to get an
PARK ambulance on site was carried out
AB who escorted H AB went to the
h
e puvever 9ot - emergency

sulphuric acid

Emergency
training and
familiarisation

AB was familiar
with the risks of
the cargo and
knew what to do in
case of contact
with the cargo

AB went to the emergency shower

Performance Barrier Remarks
Challenge
Crew mts First aid AB was familiar with the risks of the

CENTRAL PARK cargo and knew what to do in case

of contact with the cargo
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Incident
Barrier

Inadequate

Position of
the AB

2021/003857

Performance

A gasket of the

closed valve was

pushed out and
a mist of

sulphuric acid
was created on
deck

=2

Position of the AB

The AB was
standing near the
ship's side railing,

at a distance of
approximatly 10
metres from the
valve.
The AB kept a safe
distance from the
surveyor while the
surveyor was
taking samples.
The position of the
AB was downwind
of the valve.

Barrier Challenge

AB Safe distance

Report on the investigation into the serious injury on board

AB who escorted
the surveyor got

hit by a spray of
sulphuric acid

AB who escorted the surveyor got hit by a spray of sulphuric acid

Remarks

The AB was standing near the

ship's side railing, at

approximately 10 metres from the

valve.

The AB kept a safe distance from
the surveyor while the surveyor

was taking samples.

The position of the AB was

downwind of the valve.
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The closed
master valve of
tank N°1 caused

a steam hammer
effect

: A gasket of the

: closed valve was

pushed out and

a mist of
sulphuric acid
was created on

Designed pressure
limit

deck

The pressure surge
that caused the
steam hammer

effect was higher

than the designed
pressure

The cargo line N°
1P was pressure
tested the day
before arrival in
port to a pressure
of 1,5 times the
working pressure,
as prescribed by
the manufacturer.
During loading
operations in the
port, no leakages
were found.

The installation of
the gasket and
valve occurred as
prescribed by the
manufacturer.
After the pressure
test, the gasket
and the valve had
not been replaced.
The gasket is an
inline gasket
between two fixed
pipeline sections
and only needed to
be replaced during
maintenance.

A gasket of the closed valve was pushed out and a mist of sulphuric acid was created on deck

Incident Barrier Performance
Failed Operational
Designed

pressure limits

Mts CENTRAL
PARK

Mts CENTRAL
PARK

2021/003857

Barrier Challenge

Design

Test and inspection

Installation and maintenance

Report on the investigation into the serious injury on board
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Remarks

The pressure surge that
caused the steam hammer
effect was higher than the
designed pressure

The cargo line N°1P was
pressure tested the day
before arrival in port to a
pressure of 1,5 times the
working pressure, as
prescribed by the
manufacturer.

During loading operations in
the port, no leakages were
found.

The installation of the gasket
and valve occurred as
prescribed by the
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The closed
master valve of
tank N°1 caused
a steam hammer

Air blowing of
cargo lines into
cargo tanks N°1

commenced

when sampling effect
of tanks N°1
was finished

manufacturer.

After the pressure test, the
gasket and the valve had not
been replaced. The gasket is
an inline gasket between two
fixed pipeline sections and
only needed to be replaced
during maintenance.

The closed master valve of tank N°1 caused a steam hammer effect

2021/003857

Cargo samples AB who escorted
taken by a the surveyor got
surveyor, I hit by a spray of

escorted by an sulphuric acid
AB

Report on the investigation into the serious injury on board
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Loading
completed

S|

H Air blowing of

SAFETY
ﬂ ISSUE

Control on line-up

H cargo lines into
cargo tanks N°1
commenced

Control on air
pressure

when sampling
of tanks N°1

was finished

The position of the
valves for air
blowing operations
was executed by
remote operation
in the cargo
control room

The air pressure
during line blowing
did not exceed 6
bars and was
monitored by the
Pump Man at the

manifold

The physical
position of the
valves on deck had
not been checked.

The control of the
valve was part of
the air blowing
procedure, but as
both the C/0 and
the OOW where
occupied in the
cargo control
room, nobody was
present near the
valve to check the
actual position of
the valve on deck,
as foreseen in the
company's
procedure

Air blowing of cargo lines into cargo tanks N°1 commenced when sampling of tanks N°1 was

finished

Incident
Barrier

Failed

Control on
line-up

2021/003857

Performance

Barrier Challenge

Mts CENTRAL
PARK

Mts CENTRAL
PARK

Mts CENTRAL
PARK

Report on the investigation into the serious injury on board

Valve operation

Control on valve
position

Planning of
resources

Remarks

The position of the valves for air

blowing operations was executed
by remote operation in the cargo
control room

The physical position of the
valves on deck had not been
checked

The control of the valve was part
of the air blowing procedure, but
as both the C/O and the OOW
were occupied in the cargo
control room, nobody was present
near the valve to check the actual
position of the valve on deck, as
foreseen in the company's
procedure
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Incident Performance Barrier Challenge = Remarks
Barrier

Mts CENTRAL  Safe pressure The air pressure during line

PARK blowing did not exceed 6 bars
and was monitored by the Pump
Man at the manifold

Effective

Control on air
pressure
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Cargo samples

Loading SII;';%TEY KSII;FSEJTEY taken by a
completed surveyor,
Personal escorted by an
- Safe environment AB
protection
i i
A BV surveyor During the
boarded the vessel sampling of the
to take cargo cargo tanks on
samples and deck, air blowing
required had commenced as
assistance from agreed between
one AB. the vessel and the
The BV surveyor terminal
was wearing a
chem suit.

The PPE

The AB protected th: AB tx:;rcv:!

himself with other escorting the BV
PPE such as a cargo surveyor

standard overall, was not sufficient
s?fity ShoTs' to be protected
sately goggles, during line blowing

safety gloves and a operations. Line

helmet. The AB did blowing

notltak:_the If commenced when
samples himself. cargo sampling

was still going on

The vessel was ¥
equipped with 7 The risks of
chemical suits, 3 simultaneous

suits were in use ||operations had not
by personnel on | (peen assessed. Air
deck blowing was
assessed as a
critical operation,
with a high
exposure risk,
Escorting a cargo
surveyor was
assessed as a low
exposure risk.

Escorting the BV
surveyor during
sampling (not
taking samples)
had not been
assessed as a risk
requiring high
level personal
protection
equipment such as
a chem suit.The
risk assessment
did not take into
account that other
cargo operations
were ongoing
when samples
were being taken

Cargo samples taken by a surveyor, escorted by an AB

Incident Performance Barrier Remarks

Barrier Challenge

Failed Mts CENTRAL PPE A BV surveyor boarded the vessel
PARK to take cargo samples and required

assistance from one AB.
The BV surveyor was wearing a
chem suit.

Erec:ti:?:rt]i?)ln The AB protected himself with
other PPE such as a standard
overall, safety shoes, safety
goggles, safety gloves and a
helmet. The AB did not take the
samples himself.
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Mts CENTRAL  Availability of The vessel was equipped with 7

PARK/ PPE hazmat suits, 3 suits were in use
Company by personnel on deck
Company Risk assessment = Escorting the BV surveyor during

sampling (not taking samples) had
not been assessed as a risk
requiring high level personal
protection equipment such as a
chem suit. The risk assessment did
not consider that other cargo
operations were ongoing when
samples were being taken

Incident Performance Barrier Remarks

Barrier Challenge

Missing Mts CENTRAL  Planning of During the sampling of the cargo
PARK operations tanks on deck, air blowing had

commenced as agreed between
the vessel and the terminal

Mts CENTRAL PPE The PPE worn by the AB that was
PARK escorting the BV cargo surveyor
was not sufficient to be protected
Safe during line blowing operations. Line
Environment blowing commenced when cargo

sampling was still going on

Company Risk assessment = The risks of simultaneous
operations had not been assessed.
Air blowing was assessed as a
critical operation, with a high
exposure risk, escorting a cargo
surveyor was assessed as a low
exposure risk.
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Incident
Barrier

Effective

Preparation of
cargo
operations

2021/003857

Mts CENTRAL
PARK to load

™

-l

-

-

Loading

completed

PARK /
Terminal

Mts CENTRAL
PARK /
Company

Report on the investigation into the serious injury on board

Information to
crew

sulphuric acid in
Antwerp Preparation of Ship/shore
cargo operations interaction
T
Sufficient and Stowage plan
experienced crew indicating that 12
on board to tanks had to be
execute the cargo loaded.
operations. The loading
Crew was fit for configuration was
duty and well stipulated in the
rested. stowage plan
Cargo lines and A terminal loading
valves were master had been
pressure tested. ||appointed and was
in communication
Cargo hoses were with the ship's
delivered by the crew
terminal.
) Terminal's
A crew meeting Ship/shore safety
regarding cargo checklist was in
operations was place and
carried out by the completed
C/O before arrival.
Check lists were
carried out, no
deficiencies
reported.
A tool box meeting
with the crew was
held by C/0 and
Master: the nature
of the cargo ,being
corrosive, was
emphasized,
compliance with
Company
procedures and
the use of PPE was
discussed. A MSDS
was available.
Loading completed
Performance Barrier Remarks
Challenge
Mts CENTRAL Resources Sufficient and experienced crew on
PARK board to execute the cargo
operations.
Crew was fit for duty and well
rested.
Mts CENTRAL Material Cargo lines and valves were

pressure tested.

Cargo hoses were delivered by the
terminal.

A crew meeting regarding cargo
operations was carried out by the
C/O before arrival.

Check lists were carried out, no
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Incident
Barrier

Missing

Ship / Shore
interaction

2021/003857

Performance Barrier
Challenge
Mts CENTRAL Planning
PARK
Communication
Terminal
Mts CENTRAL Agreements
PARK /
Terminal

Report on the investigation into the serious injury on board

deficiencies reported.

A toolbox meeting with the crew
was held by C/O and Master: the
nature of the cargo, being
corrosive, was emphasized,
compliance with Company
procedures and the use of PPE
was discussed. A MSDS was
available.

Remarks

Stowage plan indicating that 12
tanks had to be loaded.

The loading configuration was
stipulated in the stowage plan

A terminal loading master had
been appointed and was in

communication with the ship's crew

Terminal's Ship/shore safety
checklist was in place and
completed
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10. CAUSE OF THE ACCIDENT

1. The spill of sulphuric acid on board mts CENTRAL PARK occurred because the closed
master valve of cargo line N°1P caused a steam hammer effect when pressurized air
was released into the partly filled cargo line.

The nuts of the bolts that tightened the gasket most probably slipped as a consequence
of the steam hammer effect and this resulted in the Teflon gasket being pushed out

during the line blowing operation.

2. The AB, that escorted the surveyor, was standing in the vicinity and downwind of the
cargo line that had to be drained.
The line blowing operation was carried out when the cargo sampling was still ongoing.
The planning of the line blowing operation at the same time and in the vicinity of the
location where samples were being taken, resulted in the exposure of the AB to the
spilled cargo.

10.1 CONTRIBUTING FACTORS

1. During line blowing operations, the involved crew on deck was wearing a hazmat suit.
The coverall worn by the AB that escorted the surveyor was not resistant against
corrosives. The type of coverall contributed to the amount and severity of chemical

burns.

2. The attention during the preparation of the line blowing operation was distracted by
paperwork. This led to:

- Insufficient personnel on deck to occupy all stations as prescribed in the
company’s procedures;

- No delegation of tasks to overcome the tasks of the missing persons on
deck;

- No verification of the indicator of the position of the valve inside the cargo
control room after remote operation of the valves.
No technical failure regarding the remote control of the valve was detected

before or after the incident.

The result was the main valve of cargo line N°1P that remained in closed position when

the pressurized air was released into the partly filled cargo line.
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11. SAFETY ISSUES

1. A high exposure risk task, line blowing, and a low exposure risk task, escorting the cargo
surveyor, were executed at the same time and in vicinity of each other. Both tasks
required another level of PPE on board. No risk assessment or company procedure was

in place to determine the conditions to simultaneously execute both operations.

2. Different levels of PPE for cargo related activities were defined on board, as shown in
Figure 12. The use of the different PPE was explained in a PPE matrix that was available
on board. As various types of cargoes could be transported by the chemical tanker, the
required level of PPE was not always clear.

A coverall could only be worn if no contact at all with corrosive cargo was possible.
Escorting the cargo surveyor during sampling involved the carriage of sampling
equipment and required a higher level of PPE than a coverall.

Figure 12 - Levels of PPE

3. The company procedure considered line blowing as a quick, but critical stage in the cargo
operation. On board, the attention was distracted to cargo documentation during the
planning and execution of line blowing. The company procedure regarding the critical

line blowing operations was not fully implemented on board the vessel.
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12. ACTIONS TAKEN

The company:

v Renewed and updated the PPE matrix to highlight the different levels of PPE for

different cargoes and different operations;

v' Carried out a briefing for the Master and the Chief Officer, organised by the QHSE
manager and the QHSE superintendent. During the briefing following topics were
highlighted:

o Critical stages during cargo operations must be properly evaluated for the risks
involved and required personnel must be in accordance with company cargo
watch composition;

¢ Planning of simultaneous operations, especially during a critical operation, must
be properly evaluated, based on risk assessments and taking into consideration
the personnel available;

¢ During line blowing operations, one senior officer must be in charge and a deck
officer should be on deck to supervise the operation. The operation must be

conducted as per documented company guidelines for disposition of personnel.

v/ Carried out an extensive onboard cargo training during a sailing voyage for all crew
involved in cargo operations.
The training included, but was not limited to:
e The discussion of the accident;
o The effectiveness of manning levels and efficient supervision during cargo
operations;
e Training regarding line blowing and cargo sampling;

e The introduction and explanation of the new PPE matrix.

v Circulated the accident report within the tanker fleet to avoid reoccurrence.
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The terminal:
v" Analysed the accident and evaluated the terminal risk analysis for loading operations.
No adaptations were deemed necessary;
v' Developed a toolbox to discuss with the crew of visiting vessels, stating that:

o A hazmat suit is required during coupling, purging and sampling

e Cargo operations and sampling must not to be carried out simultaneously

v' Adapted the ship/shore safety checklist according to the information in the toolbox
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13. ANNEXES

sulfuric acid, conc=93-99.5%

NYRETAR Sale & M rleating A5
Tassinerplatz 7

CH-B002 Zhfc

& 414474581 00

& 4144 745 A1 1D

el DS i@ rfslar cofn

1.4. Emergency telephone number
24h24k (Telephsone advice: English, French, Garman, Dutch]:
+32 14 58 45 45 (BIG)

SECTION 2: Hazards identification

2.1. Classification of the substance or mixture

Classified &5 dangerous according o the criteria of Regulztion [EC] Mo 1272/2008

Class [catagony [Hazard statements

Skin Corr. cxteEDry 18 |H3-:Lpl: Cauzes sayers skin bums snd =y damaze.

2.2. Label elements

Sigreal weord Canger
H-sintements
HE14 CHUses seyers skin Durns and eye damage.
P-statemments
L] Wear protective glowes, protective clothing and eye protection,face protecton.
FED Do naot breathe vapours/mist.
P04 4 FI40 IF INHALED: Remaove parson to fresh air and keap comfortable for oreathing.

P03 4+ FI54 +P352  IF OM SKIM [or hair): Take off immedistely 2ll contaminated clothing. Rinse simultaneously with neutralizing agent
Diphoterine or equivalent neutralizing azent. Uss complete bottle. Rinse under amergency shower for 1 to 2
minutes and continue rinsing under regular shower for 10 minwtes with water at 33-36%C

P210 Immedistely call 3 POISON CENTERdoctor.

F3054F33L +P338  IF IN EYES: Rinse cautiously with neutralization agent Diphoterine or equivalent neutralizing ag=nt for several
minutes and continwe rinsing with water for 10 minutes. Remove contact lenses, if pressnt and =acy to do.
Comtinwe rinsing.

P3014F330+P331  IF SWALLO'WED: rinse mouth. Do NOT induce vomitng.

2.3. Other hazards
Strong inorgEnic acd mists containing sulfuric acd ane cardnogenic to humans

SECTION 3: Composition/information on ingredients

3.1. Substances

Mame IDtS 5] Conc. [C)  |Cessificstion according to CLP |Mote Remark

RE&CH Registration Mo EC Mo

|swifuric acid, conc=93-85.5% TEE4-53-3 53%ur=C Skin Corr. 15 H314 (a)[2){20) FAonio-corstitusnt
ji-z1i15432838-30 231-635-3 «=55.3%

|1} For H-statements in full: see heading 16
|2) Substance with & Community workplace sxposure limit
|10} Subject to restrictions of Annex ¥Vl of Regulstion [EC) Mo, 1907/2006

3.2. Mixtures

Mot applicable

SECTION 4: First aid measures

4,1. Description of first aid measuras
General
Check the vital functions. Unconscous: mainksin adequate sinsey and respirztion. Respirstory srmest: artificial respirstion or cxygen. Candisc amest: perform
resuscitation. Wictim conscous with kabounsd breathing: haf-seated. Victim in shodk: on his back with legs slighity raised. Vomiting: prevent
msphyies/aspiration pneumonia. Prevent cooling by covering the wictim [ro warming up). Keep wakching the wictim. Give prychologioal sid. K==p the victim
alm, svoid piysical shrain. Depending on the victim's concition: doctor, hospital.

fenson Tor revision: 4.1 Publication date: 2001-12-79
Dtz of revision: 2047-07-47

Rvision pumber: 0102 Product numiber. 3113 2713
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sulfuric acid, conc=93-99.5%

Remove the victim into fresh air. Respiratory prodiems: conzult 8 doctor/ medical service
After skin contact:
Take off & y 2% i clothing and =i y rinze with neutrsizing sgent {SUMS, Diphoterine or equivalent neutrakising agent). Usz

complete bottie. Continue rinzing under emerzency shower for 1 to 2 minutes and continue rinsing under regular shower for 10 minutes with water at 33~
36°C. Do not remove clothing if & sticks to the zkin. Cover wounds with sterile bencage. Consut 3 doctor/medical service. If burned surface > 10%: take Wictim
to haspital

After eye contact:
Remove contact lenses, if prazent and easy to do. Continue rinzsing. Rinse cautiously with newtradzation agent {SUMS, Diphoterine or equivalent neutraizing
agent) for seversl minutes anc continue rinsing with plenty of water during 10 minutes. Remove contact lenses, if present and easy to co. Continue rinsing,
Take victim to an ophthaimologist.

After ingestion:
Rinze mouth with water, Immediately after ingestion: give small amount of water to drink. Do rot induce vomiting. Do Rot give activatad charcosl. Do not give
chemical antk ¥ istely conzu® a coctor/medical service.

4.2, Most important symptoms and effects, both acute and delayed

4.2.1 Acute symptoms
After inhalation:
Dry/zore throat. Coughing. Imitation of the respirstory tract. ¥ritation of the nassl mucous membranes. ON CONTINUOUS EXPOSURE/CONTACT: Corrozion of
the upper respirstory tract. FOLLOWING SYMPTOMS MAY APPEAR LATER: Possidie laryngesl zpasm/oedema. Rizk of preumonia. Risk of lung cecema
Rezpiratory difficulties.
After skin contact:
Caustic burmns/corrozion of the skin.
After eye contact:
Corrosion of the eye tizsue. Permanent eye damage.
After ingestion:
Nsuses. Abcominal pair. Si0od in stool. Biood in vomit. Burns to the gastric/intestinal mucoss. AFTER INGESTION OF HIGH QUANTITIES: Shock.

4.2.2 Delayed symptoms
No effects known.

4.3. Indication of any immediate medical attention and special treatment needed
If applicable and avaiiabie it will be listec below.

SECTION 5: Firefighting measures

5.1. Extinguishing media
5.1.1 Suitable extingushing media:
Adapt extinguishing medis to the amir
5.1.2 Unsuitable extinguishing media:
Water.
5.2. Special hazards arising from the substance or mixture
On burming: release of toxic and corrosive gasesvapours (sulphur oxices). Violent exothermic resction with water |moisture): release of corrosive
gases/vapours.
5.3. Advice for firefighters
5.3.1 Instructions:
Cool tanks/drums with water soray/remove them into safety. When cooling/extinguishing: no water in the subztance. Dilute toxic gases with water spray.
Hest exposure: ditste toxic gas/vepour with water spray. Take account of toxic/corrosive precipitation water.
5.3.2 Specisl protective equip for fire-tigt
Gloves. Face-zhieid. CorTozion-proot suit. Large spilis/in enclozed spaces: compressed air apparatus. Large spills/in enclozed spaces: gas-tight suit. Hest/fire
exposure: compressed air/oxygen apparatus.

SECTION 6: Accidental release measures

6.1. Personal precautions, protective equipment and emergency procedures
No rsked flames. Keep containers closed. Avoid ingress of water in the containers. Large spils/in confined spaces: conzicer evacustion.
611P ive equip for non: gency p i
Ses heacing 8.2
6.1.2 Protective equip for emergency resp
Gloves. Face-zhield. Corrosion-proof sust. Large spills/fin spaces: compr air apparatus. Large spills/in enclosed spaces: gas-tight suit.
Suitable protective clothing
See heading 5.2

6.2. Environmental precautions

Reason for revizionc 4.4 Publication date: 2001-12-29
Date of revision: 2047-07-17

Revizion number: 0102 Product number: 34643 3/13
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sulfuric acid, conc=93-99.5%

Comiain relsasad product, pump into suitable contminers. Py the l=ak, ot off the supply. Dam up the liquid spill Prevent soil snd water polution. Prevent
spreading in sewers.
6.3. Methods and material for containment and cleaning up

Meutralze spill with ime, sedium bimroonabe, soda | sodium carborete) or soda ash. Neutralized substance: showel inte closing dnums. Carefully oollect the
spillieftovers. Demaged/oooled tanks must b emptied. Clesn conkaminated surfsces with an expess of waker. Take collacted spill to manufacturer/competent
authority. Wash clothing and eguipment after handling,

6.4, Reference to other sections
Ser heading 13.

SECTION 7: Handling and storage

The informistion in this ssction i & geneml desoription. i appliosbie and svailsbie, sxpossre soenarios ane gtached in anne Ahweys use the relewnt sqposuns
sCEnarnics that comespond to your identified use.

7.1. Precautions for safe handling

Eeep away from raked flames/heat. Sacfvspour hesvier than air at 20°C. Obsaree wery strict hygiene - swoid contact. Keep contminer tighty dosed, Remove
oontaminated dothing immedistely. Do ot discharge the washs into the dmin. Never sdd water to this product. Never dilute by pouring water to the acd
Alsmys acid the acid to the water,

7.2. Conditions for safe storage, including any incompatibilities
7.2.1 Safe storage reguirsments:
Store in & cry ares. Ventilation st ficor level. Keep locked up. Protect agminst frost. Stone st ambient temperature. Provide for 8 tud to coliect spills.

Unauthorized persons sre rot sdmitted. Under 8 sheferfin the apen. Aboveznound. Kezp only inthe ofginal conksiner. Store only in = limited guantity. Mest
the legal requirements.

7.2.2 Keep away froam:

Hest sources, combustible materials, reduding agents, {strong) bases, metals, cellulosic metenals, onganic meterals, cxididing agents, alcchols, amines,
waker/maoisture.

7.2.3 Suitsble packaging maberal:

Caroon steel, polyetiglens, polypropyiens, Flacs, ctonswane ponce|sn.
7.2.4 Nion suitabie packaging maberial-

Mione| steel, jead, aluminium, iroR, Copper, T, nidos], bronze.

7.3. specific end use(s)
It applimbie and amilable, exposune soenarios are akbached in anne. S== information Suppiied by the manufachrer.

SECTION 8: Exposure controls/personal protection

B.1. Control parameters
£.1.1 Ownspationsl sxposure
I . -

It limnit wailues are ap plioat e and available thess will be listed below.

EU
Sulphur dioxide [erart times vatus {Indimative oocupationsl exposure limit value) |:I. ppm
Sulphuric acd |mizt) [ Timez-weeiighked sverage exposure §mit B h | Inci cakive: pocupationsl 0,03 mg/m"
epozure limit value]
Baigiurm
Acide sutfurigue |brume] [ Timse-wesiihked sverses axpasure lmit B b 0.2 mg/m®
Soufre [dicuyde o) [ Timee-wesighked sverage exposure Emit B h 2 ppm
[ Timee-wesighked sverage exposure Emit B h 3.3 mg/m"
[Eort times vailue 5 ppm
I'Shcrtﬁme valus 13 mg/m"
The Netheriznds
amvsbdiouide lsrmﬁm:-.ruu:-:Publil: Docupational exposure Emit value) |I:I.EE opm
brmﬁmwu:-:mni: oocupational exposure Bmit value) |I:I.? mg/m"
Zwmvsizuar {nevel), gedetiniesrd als de thoramie fractie me-weighted average exposure mit B h | Pubdic cocupational ﬂpun.r\e|l].l:liz opm
irmit valus)
mee-waighked sversge axposure limit B h | Pubic cocupationsl axposure|0.03 mg/m®
lirmit walue)
France
Acide sutfurique, fraction thoracique Time-waighted sverage exposure §mit 8 h (VAL Valeur réglementaire (0,03 mg/m®
jindicative)
[Etvcart: tirmes vl [WL- Valsur non réglementsine indicative) [z me/m®
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sulfuric acid, conc=93-99.5%

Soufre [sicoyce o) Tirme-waistted sversge axpasure Bmit 8 b (VL Valeur non 2 ppm
regiementaine indicative)
'I'f_rr-e—wel'g':tzullr.r\:eru-?'e =xpazure fmit 8 h (WL Vialeur non 3 mg'm"
jreglementaine indicatie)
Frmﬁmewrx-:ﬂ_'wulenrmr\éﬁzmmtiu indicative) 3 ppm
Frmﬁmwrn{uu\-uleurrmr@gizmmtiu indicative) 10 mgim"
Garmary
Schweteldioes [Tirme-weizhted sversge axposure limit 8 h (TRES 200] 1 ppm
[Time-weighted sversge exposure limit 8 h (TRES 200] 2.7 mg/m"
Schwefelsiiure [Time-weizhted sverage exposure limit 8 h (TRES S00] 0.1 mg/m"
UK
Sulphuric sdd | mist) Time-weizhted sverags expasure Bmit 8 h (Workplscs expasure imit |0.03 mg/m®
EHA0/2005)]
USA [TLY-A0GIH]
Suttur dioxide Jivart time valus [TL - Adopted Vi) Jo.23 ppm
Sulfuric sdd I'rfrr'u:—w\:l'g't:u rreerage exposure imit B b [TLY - Adopbed Value] |I:I.2 mg/m" {1}

[T): Theradic fraction

b hational biological Bmit walees

I limit values are spplicatiz and available thase will be listed balow,

£.1.2 sampling methods
Product name [Test [Numiber
NOM-VOLATILE ACIDS {Subfuric Acd] MIOISH [r=0s
Sulfur Dicoide {organicand inonzanic geses oy Extractive FTIR] MIDEH 2200
Sutfur Dicaide NIOSH 5002
Sulfur Dicoide IDEHA 1011
Sulfur Dicoide IDEHA I 10
Suifur Diowide o=k jio 200
SuMturic Acid MIDSH [re0z
Subturic Acd losHa hio 213
Suifuric Adid = o 15355
8.1.3 Appiicable limit walues wien using the substance or mifture a5 inbended
If limit walues are sppiicabie and availabie thess will be lisbed below,
8.1.4 DMEL/PMEC values
DNELSDMEL - Wiorkers
sulfuric acd, conc=53-33 3%
Eftect bevel [DNEL/DMEL) Type fuates [Rermemri
DMEL Long-term kocal affects inhalstion jo.as mg/m®
Aoute looal affects inkalstion 0.1 mg/m®
Aoste kool effects inkhalation 2.7 mg/m® ek
Long-term local effects inhalstion 13 mg/m" [0z
DMEL/DIEL - Genarn) poputation
sulfuric adid, conc=53-29 5%
Effect bovel [DNELDMEL) Type T [remek
[omEL Long-term kocal effects inhalztion 053 mgim® fzoz
EMEC
N 3
Comparbments Valuz Rizrreark
Fresh weter 0003 mgl
hAzrine water 0.00023 gl
TP 2.2 el
Frash water sedimant 0LO02 mrezkr sadirmernt cw
Karine water sediment CLOD2 mgkg sediment dar

8.1.5 Control banding

E.2. Exposure controls

SOz o5 that conmespand to

respiratory protection.

If applicabie and awsilable it will be listed below.

The informiation in this section is 8 geners| description. It applicable and vailable, exposure speparios are sttached in annex. Aksays use the relevant sxposune

your identifisd use.

8.2.1 Appropriate engineering comtrods
Keep mway from naked flames fhest. Messune the concentration in the air rezulary. Camy cperations in the open/under local exhaustventilation or with
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sulfuric acid, conc=93-99.5%

1| Bespirmtory protection:

2.2.7 Individual protection messunes, such as personal protective eguipment
Obmeres wery strict bygiens - avoid contact. Keep container tightly dosed. Do not =ak, drink or smoke dunng wark.

Gas mask with fikter type E, at conosntraticons in air higher than the exposure limit for sulfur diodce (302). Dust/serosol mask with filker type P3 st
concentrations in air higher than the exposure limit for sulfunc acd | HZ504).

Gloves.
butyl rubber b 120 minutes 0.5 mm
viton e 480 mirates |I:I.l| mm

- masterials (poor resistance)

| e protection:
Face chizid. Protective popsies.
. .
Corrosior-proof ciothing.
2.2.3 Enwironmental exposure controls:
See handings 6.2, 5.3 and 13

Natural ruober, nitrile rubber, chicroprene rubber, lesther.

SECTION 9: Physical and chemical properties

o.1. information on basic physical and chemical properties

Physical form Liquid

Dicaur |Odoasriess

Odiour threshaoid Mot appdicabis

Colowr |Colouriess to brown

Particle size Mot applicabie [liguic)

Explosion limits Mot applicabie

Fammaaikty Mon combustinle

Log kow Hot relevant

Dymamic wisoosity J0ZZS Pas; 20°C ;95 %

Kinematic wiscasity Mot cetermined

bAefting point 0 4 °C - 105 °C; 100 %
FMLIL*-3.0%C; 58 &K
F43.25°C--10"C; 35 %
Fas*C;23%

Bailing point a0 0%
310°C-333°C;98 %
330N 5e

Fiash point ot appiicabie

Evaporation rate Mo detn srmilaible

Relative wapour density 3.4

Vapour pressre 005 hPa; 20 'C; 20 %

Solubility [Water : miscible

Relertive density 1 E30% - 30 ; 100 %
18361 ; 20°C; 38 %
1E3%5; 20'C;96%
15144 20"°C;90%

Decomposition temperature Ko data srailanie

Santo-ignition temperatare Mot appiicabie

Explosive properties Mo chemical group associabed with sxplosive properties

Dodidising properties Mo chemical group associabed with oxidising properties

pH Ko data sailanie

6.2, Other information

[ansoiute censity

[1z305 kg/m® - 20
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sulfuric acid, conc=93-99.5%

SECTION 10: Stability and reactivity

10.1. Reactivity
Substance hes add reaction.

10,2, Chemical stability
Unstanle on exposune to moisture.

10.3. Possibility of hazardous reactions
Vicdenk mickharmic resction with water (moishure]: nelease of cormosive pasesfvapours. Reacts with many comipounds: (incressed) fisk of firefexplosion.
Reacts exothermically with crganic matesial: risk of spontanecs ignition. Rescts Wiolently with comoustiole materials: (increased] sk of finefexplosion.
Reacts viclerkly with [some) bases: fest refease resulting in increased fine or explosion risk. Reacts with (strong) recucers: (increased) risk of firs/=xplosion.

10.4. Conditions to avoid
Eeep ey from naked flameshest

10.5. Incompatible materials
Comibustiole matenals, redudng sgents, [strong) bases, mekals, cellulosic materisls, crganic materials, axdizing agents, alcohols, amines, water/moisbure.

10.6. Hazardous decompaosition products

Aqueous solution reacts with (some) metals: nebsase of highly fammabie Fases/vapours (ydrogen). On buming: releass of toxic and cormosive Eases fvapours
[sulphur oxides).

SECTION 11: Toxicological information

11.1. Information on toxioel ogical effects
1111 Test results

- Temicokinetio: surmmary
Basic toxicokinetics: The effiects of sulphuric scd are essentially the result of the kydrogen jon (local deposition of HE, pH change| rather than 2n effect of the
sulphate icn. Sulphuric aod (2 such] is not sxpectad to be absorded or gistrivuted throughout the body 2= the acid will mpidly ciszociste; the hydrogen ion
will form wiater. The sulphate anion will enber the body slectrobyte pool, its Kinetics will be govemed by sulphate homeostatic mechanisms, and is thersfore
net predicted play s specific towicologioal robe. This suppasition is supported by sxpenments which have studied the active component in ironganic adds on
various endpoiints, Lsing different adds or saks. The results of these shudies lzad to the conclusion that the obsareed effects ane due o the hydromen ion,
while the anion appeared to hewe no effedt.

In & shucty of the clesrance of radiolsbeled sulphasric acic senasol in different species, the suthors obsarssd that the sulphur from sulphuric scd was repidly
dear=d {from 2 -5 minut=s] from the lungs of animals into the blood following inkalation sxposusre [Dahl, 1983). Sulphate is & normal constituent of the blood
|present &t 0.2 -1.2 mg/dl) and is & normal metabolite of sulphur-containing amine adds. The body has efficent sulphate homeostatic mechanisms and excess
sulphate is xcreted in the wine [capacity-imited proximal tubulsr sbsorption); wrinary sulphate concenbrations of up to 500 umal o /ke ba have been
reported. The body pool of this anion is large, and it is therefore unlikely that ccospetional exposune will significantty add to the normal body burden.
Systemic absorption of the hydrozen ion foliowing dermal or inhalation exposure to sulphuric acd is Rot prediched to be significant, and the low leve| of
hydrogen ions absarted will be effectively controlied by the homeostatic mechanisms poverming pH induding the action of the enzyme carbonic ankydrass
snd MA#/H+ exchange in the prosimel renal tubule, Althoush scdaemis and metabodc adsosis kave been noted following mases of ingestion exposure, similar
effimcts are not predicted fioliowing ooou pationel inhalstion exposure {which will be much lower and efectivery Emited by respiratory tract intation)] or
following dermral expasure {due to low dermal absarption and local dermal irritation).

The deposition of sulphuric particles in the human luRg has besn shudied extensively. Deposition is influenced by subject age, particie size and breathing mte.
Sulphuric acid particies sne Rygroscopic and thersfore will 2bsory moisture present in the sinveys, theredy increasing particle size and potentislly increasing
particie retention. Respirstory mucus has 2 limit=d bulfering capacity and may nedusce tissise conbact.

The ainsence of Syshemic effects in the large numbser of towcty studies performed with sulphuric add is consistent with this assessment of its toxicokinetics.
The following information is taken into account for any hazard [ sk assessment: Primany information is mited to & stucy of the absonption and kinstics of
radiclaballed sulphats following the inhaiation of sulphunic acd aerosols. Sulphuric acd immedistely dissocates to the hydrogen and sulphabs iors, with the
hydrogen ion baing responsitle for the leoal toxcty (inftation and corrosivity] of sulphuric scd.

Diermal absorption: Mo dermal absorption is predicted under normal conditions of use, bassd on the physicochemioal properties of the substanoe. Howeser
dermal absonption may ocour when the integrity of the skin is lost (L e. in accidental exposures resulting in bumns).

The following information is taken into account for any hazard | risk assessment: No studies ane proposed for scentific reasons and |given the cormasive
naturs of the substance], akso ressons of snimal welfsre, Mo dermel sbsorption is predicted under normal conditions of use, Based on the physicochemical
properties of the substance.

Bcute towicity

suluric sdd, once=93-55.9%

s

[Rouze of exposure  |Parameter [Method [Valee Exposure time i [Value Bemark
S
Cral LOS0 Equivalent to OECD (2140 mefeE Rat (male/ferale]  [Exparimental value
|21
DCarmal Mot relzvant,
enpert judgement
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sulfuric acid, conc=93-99.5%

|Irmhﬁm-:u:msnl| =T

3
Conchesion

t:uhmmmoscn

'S mgm® air |

Rat |male/femaie) |Bcper|"11m'la.l value

Mot classified for aoute toxicity
Cormosionirration

- :

Foute of exposure  [Result

[Time point

[Ey=
|

Highily comosive

Hizhity cormosive

Conchesion
Cauzses seyene skin burns and eys damage.
Respiratory or skin sensitisstion
- :
M [best)datn amitabie
Loncusion
Mot classified as sensitizing for skin
Mot classified as sensitizing for inkalstion
Specific target crgan toxicity

N :

Foute of Parameter |Method WElue

organ

Inadation {serosol||LOAEC

Expasure time Ispeuﬁ

[walue det

DECD 412

0.3 myg'm* mir [Re=spiratory

tract

|2 weaks
|Em oy, 3
days/week)

Rat {erreie)

Experimental walus

Conchesion
Mot dassified fior subchronic todoty

Mautagenicity [in vitro]

Result [Metnca

[Test substrate

|\aise determination

Pizgatve |Equvmient to 0ECD 472

|Bm:t=r'n (5. typhimurium)

Weizhit of evidenoe

Fositive [Equivaiert to 0ECD 473

[criress hamster ovary jcHO)

\Weizht of evidenoe

BAutagenicity (i vivo)
sulfuric scid, conc=93-55.9%
Mo [test)dat anailabie
Conchesion

Mot Classified fior mastagEnic or genotouic tordty
Carcinogenicity

N _ :

Foute of Famameter

Walue
exposure

fepecies

Effect

determination

I riea iticoni
[meromal]

MOEC 100 mg/

| =ir Hamster [male)

Mici effiert

\seizht of
EvitlenCE

Cval HOMEL (Carcnogenic

Eaicity shudy

LELTL
male female)

Weight of
Evicenoe

Lonchesion
Mot classified fior cardnagenicty
Reproductive toxidty

subturic acid, conc=93-55.3%

[Mietheod

[Value [Expesurs time

Species

Effect

determination

Developmental ooty |NOAEC Equivalent to

|OECD 212

123 mzfm" air |5 cays
pestation,
|bmiy] - 13 derys

s=station,

Riouse (female|

lazity]

M effeck

Experimentsl
walue

Conchesion
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sulfuric acid, conc=93-99.5%

Not dlassifiec for reprotoxic or develoomental toxicty

Toxicty other effects
ssve .
}o (test)data availabie
Chronic effects from short and long-term exposure
= 1w s
ON CONTINUQUS/REPEATED EXPOSURE/CONTALT: Red skin. Dry skin. Rching. Skin rash/finf J ftection/di Btion of the teeth.
Inflsmmation/damage of the eye tissue.

SECTION 12: Ecological information

12.1. Toxicity
g 22 :
Vaiue Durstion  [Species Test design  [Fresh/zait  [Value
water
Aoute toxicity fishes LC30 1EmgH-28 [SEN Lepomis Static system [Fresh water |Experimental value;
mg/1 macrochirus L
concertration
Acute towicity crustaces EC30 OECD202  [»100mg/l |48h Daphnia magna |Static system |Fresh water  [Experimental value;
GLP
Towicity sigae and other aquatic [ErC30 OECO201  [»100mg/l |72h Cezmodesmus  [Static system |Fresh water |Experimental value;
pants subspicatus GL?
Long-term toxicity fish NOEC 0.023 mg/t |63 cayis) Jordaneliz Flow-througn [Fresh water  |Experimental value;
floncee system Nominal
concentration
Toxicity aquatic micro- NOEC 26 g/l 37 cay{s) Activated sludge [Static system |Fresh water |Weignt of evidence:
concertration
Lonciusion
Not ifiec as dang for the envir according to the criteris of Regulstion (£C) No 1272/2008
12.2, Persistence and degradability
“odegr ibty: not 2ppi
Hydrolyziz in weter
12.3. Bioaccumulative potential
sulturic soid, conc=53-55.3%
Log Kow
|Metnoa |Remark Value [Temperature |vatue determination
| Nt relevant
P

Bicaccumulation: not applicable
12.4. Mobility in soil
No (test)data on mobiity of the substance availadle

12.5. Results of PBT and vPvB assessment
The critenia of PET anc vA¥E as listad in Annex Jii of Reguiation {EC) No 1207/2005 do not apply to inorganic substances.

12.6. Other adverse effects

B

i v geses [Regutation (EU) No 517/2014)
Not included in the kst of fluon: T gases (Regulstion [EU) No 317/2014)

Ozone-depleting potentisl {ODF)
Not caszifiec as dangerous for the ozone sayer (Regulation (£C) No 1003/2003)

Ground water
Ground water polutsnt
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sulfuric acid, conc=93-99.5%

SECTION 13: Disposal considerations

Thee informstion in this ssction i 8 geneml desoription. B appbosble and mailsble, supomnsre soerarios sre attachsd in Bnres Alweys use the relevant sxposure
sceEnancs that comespond to your identified use.

13.1. Waste treatment methods
13.1.1 Provisicons relating to weste
Eurnpean Linion
Hazardious waste sccording to Dirsctive 2008/98/EC, & smended by Reguiation |EU| Mo 13372044 and Regulstion |EU| No 2047/957.
Waste masterial coce (Directive 2008/58/EC, Dedsion 2000/0332,/EC).
06 01 01" [wastes from the manufachure, formrlstion, supply and use |MFSU] of acds: sulphuric acd and sulphusrous acid]. Depanding on brarch of incustry]
and production process, also other waste codes may be applicabie.
13.1.2 Disposal methods
Recyoereuse. Remose for physico-chemical/ticiogical treatment. Remove to an suthonzed dump [ass [). Rzmowe wasts in accondance with local 2ndor
netional reguiations. Hazsrdous waste shall nok be mixed together with other wasts . Differsnt types of hazsrdous waste shall rot be miossd together if this
may ersil a risk of poliution or creste problems for the further mansgement of the waste. Hazardous waste shall be: maraged responsibly. AN entities that
store, transport or handie hazarcous waste shall tske the necessany measures to prevent risks of pollution or damage to people or animals. Do not dischanze
into dmins or the environment.
13.1.3 Packeging/Container
Eurnpean Linion
Washe rrterial coce packaging (Directive 2008,/58/EC).
1304 10° {padaging containing residues of or contaminated by dangerous substances).

SECTION 14: Transport information

Road [ADR)

14,1 UM numiber

oM numiner [1z30 |
14.2. UN proper shipging name

|Prnpa!1i:|pir|§m'n= |5u|:|huric acid |
14.3. Trarsport hazard dass{es)

Hazard igenkification numibar |BI:I

Clazz 2

Clmssifiation cose =
14.4. Packing group

Packing group |II

Labels 2
14.3. Environemental hazards

[Emirermentaily hazardows sunstarce mars Jne |
14.6. Spedsl precautions for user

Special provisions

Limited quantities Comibination packagings: rot mare than 1 liker perinner peceging for

liquids. & package shall not weigh more than 30 k. (zross mass)

Rail [RID)
14.1. UM numiber
M numiner [1a30 |
14.2. UM proper shipping name
|Prnpa!1i:|pir|§m'n= |5u|:|huric acid |
14.3. Transport hazard dass{es)
Hazard identification numiber |BI:I
[ |2
Clmssifiation cose =
14.4. Packing group
|Pm:lc'l1; ETOUp |II |
|Labeis B |
14.3. Enviromsmentzl hazards
|En~irmmmhlr,-rmrumw:m: mark |no |
14. 6. Specsl precautions for wser
Specisl provisions
Limited quantities Comibination packagings: rot mare than 1 liker perinner peceging for
liquids. A packsge shall not weigh more than 30/kz. (Zross masxz)
Inland waterways [ADN)
14.1. UN numiber
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sulfuric acid, conc=93-99.5%

N numiger [1530 |
14.2. UM proper shipping name

[Proper snipping rame [sulohuric acd |
14.3. Transport hazard dass{es)

Cimss B

Classification code |\"_‘
14.4. Packing group

Packing group |II

Labeis B
14.3. Envirommental hazards

[Emvirormentaity kazardows sunstarce mark Jne |
14.€. Special precautions for user

Special provisions

Limiked quantities Cominination packagings: not more than 1 §ter per inner pacoging for

liquids. & packnge shail not weigh more than 30 kg, (zross mass)

5ea (IMDG/IMSBC)
14,1 UM numiber
[un numper [1530 |
14.2. UM proper
|Prnp:r shipping neme |5JI:|huric ncid |
14.3. Transport hazard dass{es)
[mzz B |
14.4. Packing group
PaCking group |II
Labeis B
14.3. Environemental hazards
[Maarire poiltant [ |
|Emvironmentaily rezardous sunstance mark [no |
14.E. Special precautions for user
Special provisions
Limited quantities Comiination packaging=: not mare than 1 liter per inner packeging for
liquids. A packags shall not weish more than 30 kg, (gross mass)

ing name

14.7. Transport in bulk according to Annex 1| of karpol and the IEC Code
|annex 1l of MaRPOL T3/7E Mot 2policanie, based on aveilabie dam |

Air [ICAD-TI/IATA-DGR)
141 UM number

oM numiner [1230 |
14.2. UN proper shipping name

[Proper shipping name [sulohuric add |
14.3. Transport hazard dass{es)

[Frmss 2 |
14.4. Packing group

[Packing group Tn |

|L2beis B |
14.3. Envirorimentsl hazards

[Emvironmentaity rezardous sunstance mark [no |

14.€. Specisl precautions for user
Special provisions |
Limiked quantities: masmum net quantity per paccszing |I:I.! L

SECTION 15: Regulatory information

15.1. Safety, health and environmental regulations/legisiation spedfic for the substance or mixture

Eul n legisiation:
VOC content Directive 2040/73/8U

[vOC content [Remen:

|h|ut appiicabie (inonganic)

European drinking water stancards |Directive 98/83/EC)

sulfuric acid, cong=53-99 3%
[Farameszer P icwmlue  [Hete [Reter=nce
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sulfuric acid, conc=93-99.5%

Suiohate |2=°~s/’ |

Listed in Annex | Part C, of Directive 58/83/EC on the guality of
intencec for human consumption.

REACH Arnex XVl - Restriction

Subject to restrictions of Annex XVII of Regutation {EC] No. 1507/200s: r onthe pRcng on the market and use of certain
g i and articles.
Deslgnation of the subs of the greup of of
ssbistances of of the micue
tullfuic ackd, concr93-99.5% Lquid substance o mbdures which ew 1. Shall sot be csed in:
" n with e cnuamrenial eetiches intandad 1o prodoce light o colow affocts by mearm of diflersm
Diewctive 2999/65EC or we Rifillng the o, for example i senamental lamzs and esdirep,
o el for aoy of the foliowing hateed classes |« 1ichs and jokes,
jor categerins set Out In Anvex | 10 Regiulation |« gemass for one of mooe participents, of sny srtichs tended Lo Be used & soch, sven with
|EC) Mo 12722008 |oenatmental moects 2. Articles sot complying with sersgraph 1 shall not e placed on the
o) hazard cesses 291024, 268 and 2.7, 28 |market.S Shall not be slaced on the market if thary contain & colousing agent, unkes
[types A aad 8,29, 220, 212, 2.13 categories 1|reqaked for Bscal rasions, of perfume, of both, if they:
e 2, 2.14 categories 1 and 2, 2.25 types A 10 |« zan be wied o3 el In decerative ol laegs for supely 10 the geners public, and,
F; - present an asclretion hazard and ere labeled with RE5S or H304 4. Decorative of lemps for
|ib) hazard dadaes 3.1 02 3.6 3.7 wdverse wapply 1o U penetal pubBc shall net be placed o the market unless they cosform 0 e
effects on sexcal fanction ated fertBity oren | ol bareps (EN 14059) sdopted by the Europeen Commitiee
[development, 1.8 effects cther than narcotic  [for Standerdisation [CENLS. Witheut peejudics to the of ethes il
effocts, 39 and 3.10; [oeovisions relating to the dasilfication, peckaging snd labeling of desgerous substances and
) hataed class 4.1, |mistures, soppllers hall orscrn, before the placing on the markst, thet the foliowing
1) hatard deas 5.1, [reguik erients are met:
o) Tateg clls, belled with RES or H304, teaded fer supply 1o the general public are visidly,
Ity ared indaditdy marked as follows: “Ceep lamps fled with this Bquid out of the reach of
|chikiren®; snd, by 1 Decamber 2010, “Just & 3 of b o < of svan socking the wich of
lategs « muy head to We- Surastaning lurg damege”;
b) @il Fightar Muits, ledeiled with B5S or H304, intended Sor supply te the general pulic are
il and indelily marked by 1 Decerber 2030 & follows: “Aast & aip of grill lghter may
leadd 1o Mo thraatening lung demige”;
£) haenp ol andd il lightars, labelad With R5S or H304, intended for supaly to the gesersl
[pubiic are packiged in black cpaque i not dding 1 B by 1 O, 06
(N later than 1 Jume 2034, the Commbiaion shall regeet the Europess Chamicnls Ageacy 1o
prwpace & dosdes, in sccotdence with Article 89 of the present Regulation with & view 1o bes,
I sppropeiate, grill Byhter Nukds and foel for decorative lamis, lebelied RSS or H304,
|ntanded for supply 10 U ganersl pubdic 7. Notorsl o lagal pecscns placing on the markst
for the first Sme latng clls and g Bghter Suids, labeliod with RES of K308, shall by 1
(December 2011, and sanusly tharesfter, peovide date on slteenatives 10 lame olls and gl
[hter Noids laballed FES or H304 to the compensnt suthority in the Member Suite
IMWMMMMMMHMM'
|Acditional classification Aoo:mque(omme)cumf%qurmmmmummmdwﬂnmumrm
jou 2 de 1333 Iapr contre les risques lies 3 Fexposition 3 des sgents
Wamwmn
Nations! legisistion The Netheriands
Waterbezwsariijiheic |B[3)
S2W - Ljst van zwavelzuurnevel; Listed in SZW-izt of carcnogenic substances
karkerverwekkende stoffen
No data availsdle
WGK 1; Classfication water p g in comp with Ver e rift wassergefahrdender Stoffe (VW3] of 27 July
2003 {Anhang 2)
[TRG5200 - Risiko cer 5c! joxid; ¥; Risiko der Fr Acigung braucht be Ei g Ces A platzgrenzwertes und des diokog
Fruchtschadigung Grenzwertes nicht defrchtet Tu werden
Is8ure; Y; Riziko der Fruchtschadigung braucht bei & g des Arbeitsplatagy und des biolog:
récht befirchtet 2u werden
. . - i
No data availadle
Qiber relevant aata
IARC - classification 1; Strons-incrEanic-acd mists sulfuric scd
TLV - Carcinogen [Suturic acid; A2
LARC - classification 3; Surur dioxide and zome sulfites, bisulfites and metabisuifites
TLV - Carcinogen [surur daxide; A4
15.2. chemical safety assessment

A chemical safety assessment has been performec.

Reason for revisionc 4.4 Publication date: 2001-12-29
Date of revision: 2017-07-17
Revizion rumber: 0102 Product number: 31613 12/13
Annex 1 - MSDS Sulphuric Acid
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