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INTRODUCTION

Leaks in chlorine cylinders rarely occur. When they do occur, however, prompt
corrective action is required by competent personnel with special equipment. The
Chlorine Institute Recovery Vessel and the Chlorine Institute Emergency Kit A are two
different types of such specialized equipment that can assist in the mitigation of any
chlorine release from cylinders. The Recovery Vessel is an alternative to the Chlorine
Institute's Kit A and does address some of Kit A's limitations.

SCOPE

This instruction manual provides information on the design and use of the Chlorine
Institute Recovery Vessel.

CHLORINE INSTITUTE STEWARDSHIP PROGRAM

The Chlorine Institute, Inc. exists to support the chlor-alkali industry and serve the public
by fostering continuous improvements to safety and the protection of human health and
the environment connected with the production, distribution and use of chlorine, sodium
and potassium hydroxides, and sodium hypochlorite; and the distribution and use of
hydrogen chloride. This support extends to giving continued attention to the security of
chlorine handling operations.

Chlorine Institute members are committed to adopting ClI's safety and stewardship
initiatives, including pamphlets, checklists, and incident sharing, that will assist members
in achieving measurable improvement. For more information on the Institute’s
stewardship program, visit CI's website at www.chlorineinstitute.org.

DISCLAIMER

The information in this pamphlet is drawn from sources believed to be reliable. The
Institute and its members, jointly and severally, make no guarantee and assume no
liability in connection with any of this information. Moreover, it should not be assumed
that every acceptable procedure is included or that special circumstances may not
warrant modified or additional procedure. The user should be aware that changing
technology or regulations may require a change in the recommendations herein.
Appropriate steps should be taken to insure that the information is current when used.
These recommendations should not be confused with federal, state, provincial,
municipal or insurance requirements, or with national safety codes.

APPROVAL

The Institute's Emergency Preparedness Issue Team approved the Second Edition of
this instruction booklet on March 24, 2009.

REVISIONS

Suggestions for revision should be directed to the Secretary of the Institute.
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Significant Revisions

This Instruction Booklet was reviewed for consistency with current practices and
regulations. It was updated where necessary. A significant change from the previous
edition is that DOT has authorized the use of the Recovery Vessel and shippers are no
longer required to file an exemption.

REPRODUCTION

The contents of this pamphlet are not to be copied for publication, in whole or in part,
without prior Institute permission.

GENERAL

The Chlorine Institute Recovery Vessel is designed for use with the standard DOT
3A480 or 3AA480, 100 and 150 pound capacity cylinders in chlorine service only. The
cylinders have outside diameters between 8 ¥ and 10 % inches and overall height from
39 ¥ to 59 inches. The vessel is designed for use with all configurations of standard
chlorine cylinders. The empty weight of the Recovery Vessel is approximately 300
pounds. The weight of the vessel with a full 150 pound cylinder is approximately 525 to
575 pounds.

REGULATORY STATUS

This Recovery Vessel is not specified by the U.S. Department of Transportation (DOT)
but its use is authorized under 49 CFR 173.3.

TRAINING & SAFETY

Drivers and other personnel, who load, unload or transport the Recovery Vessel must be
trained in its use. Training must include the use of respiratory equipment and, all other
safety equipment. Knowledge of the properties of chlorine is a must.

Personnel safety is of primary importance. Emergency response should only be
performed by authorized personnel who are trained in the procedures and are equipped
with suitable respiratory and personal protective equipment.

RESPIRATORY EQUIPMENT

The Institute recommends that responders to chlorine gas leaks wear Level B
Equipment. Responders to chlorine liquid leaks wear Enhanced Level B equipment.
See CI Pamphlet 65 for further details.

CHLORINE CYLINDER INSPECTION

Daily inspection of full cylinders is recommended whether or not they are connected to
unloading lines. Through these means a leak usually can be detected in an early stage
when it can be corrected or controlled by appropriate procedures.
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LEAK DETECTION

As soon as there is any indication of the presence of chlorine in the air, authorized,
trained personnel equipped with suitable personal protective equipment should
investigate promptly. All other persons should be kept away from the affected area.

When a leak is suspected, it is recommended that ammonia vapors be used to find the
source. When ammonia vapor is directed at a leak, a white cloud will form. To produce
ammonia vapor, a plastic squeeze bottle containing commercial, 26° Baumé or stronger,
agua ammonia (ammonium hydroxide solution) should be used.

A weaker solution such as household ammonia may not be concentrated enough to
detect minor leaks. If a wash bottle is used, the dip tube inside the bottle should be cut
off so that squeezing the bottle directs only the vapor, and not liquid, from the nozzle.
To prevent corrosion, liquid aqua ammonia should not come into contact with any metal
parts.

ASSISTANCE

Chlorine emergencies should be handled only by trained personnel. If assistance is
required, promptly notify your supplier. If the supplier cannot be reached or respond
immediately, then summon help by activating CHLOREP, The Chlorine Emergency Plan.
Use the appropriate telephone number for the U.S. or Canada. CHLOREP can also be
activated by calling CHEMTREC in the U.S.

1-800-424-9300 or CANUTEC in Canada 1-613-996-6666.

USING A RECOVERY VESSEL

If the leak is on the side or on the bottom of the chlorine cylinder, place the cylinder in
the horizontal position with the leak in the uppermost position (vapor space). If the leak
is in the valve or valve threads, leave the cylinder in the upright position until ready to
place in the Recovery Vessel.

Refer to Drawing 188 and the schematic showing the hinged closure. Take the
Recovery Vessel to an area in close proximity to the leaking cylinder and perform the
following preparatory work.

a. Alternately loosen the T-bolts that retain the hinged lid until they are just snug.

b. Remove the valve protective cap from the vent valve on the Recovery Vessel.

C. Remove the outlet cap and open the vent valve on the Recovery Vessel.

d. Move the Recovery Vessel into position directly in front of the chlorine cylinder

and loosen the T-bolts. Swing the T-bolts from the lugs of the hinged closure.
Open the hinged closure. Inspect the O-ring gasket (Part RV-9) to make sure it
is installed properly. Inspect the seating surface on the Recovery Vessel.

e. Position the bottom of the chlorine cylinder on the slide rails on the inside of the
Recovery Vessel.
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f. Slide the entire chlorine cylinder, bottom first, into the Recovery Vessel.

g. Again inspect the O-ring gasket and seating surfaces. Remove any foreign
substances that might have gotten on the O-ring or seating surface. Close the
hinged cover by positioning the lid evenly on the mating sealing surface to assure
proper sealing.

h. Swing the T-bolts into position and alternately tighten the bolts snugly until the lid
is secure.

i. Close the vent valve and install the outlet cap on the valve. Check for leaks with
ammonia vapor. Install the valve protective cap.

J- Check the hinged lid sealing joint for leaks with ammonia vapor. If white smoke
indicates leaking chlorine, tighten the T-bolts again in an alternating manner.
WARNING: DO NOT OVER-TIGHTEN. If tightening the T-bolts won't stop the
leak, do the following:

e Follow the instruction for removing a cylinder from the Recovery Vessel.
e Clean sealing surfaces and install a new O-ring.

o Repeat earlier procedure for putting a cylinder in a Recovery Vessel.

k. Consult with the chlorine cylinder supplier immediately and arrange for ultimate
disposal.

The Recovery Vessel with a full cylinder of chlorine will weigh approximately 525
to 575 Ibs.

SHIPPING

When the Recovery Vessel is shipped containing a damaged or leaking chlorine
cylinder, a bill of lading with the appropriate description as specified in 49 CFR 172.202
must accompany the shipment.

The Recovery Vessel must be marked and labeled as prescribed for a chlorine cylinder.

The Recovery Vessel must be secured in a motor vehicle in accord with the
requirements of 49 CFR 393.100 through 393.106.

The loaded Recovery Vessel must be delivered to the consignor or the consignee as
soon as practical.

HANDLING OF CHLORINE REMAINING IN THE RECOVERY VESSEL
The containment of leaks by this emergency device is only an interim measure:
THE CHLORINE CYLINDER MUST BE EMPTIED AS SOON AS POSSIBLE.

REMOVAL OF DAMAGED CYLINDER FROM THE RECOVERY VESSEL
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WARNING: DO NOT ATTEMPT TO OPEN THE HINGED CLOSURE UNTIL THE
VESSEL HAS BEEN RELIEVED OF ALL INTERNAL PRESSURE. OPENING UNDER
PRESSURE MAY RESULT IN INJURY TO PERSONS AND DAMAGE TO
EQUIPMENT.

e Put on suitable personal protective equipment before attempting to open the
Recovery Vessel.

o Before opening the hinged closure, remove the vent valve protective cap.
o Then remove the valve outlet cap.

e Open the vent valve and relieve the internal pressure into a suitable
absorption system.

e Loosen the T-bolts alternately.

e Do not swing the bolts loose from the head lugs until it is certain that no
pressure remains in the vessel. Continue to loosen the T-bolts. The
presence or absence of pressure will become apparent and will indicate the
rate at which opening can proceed.

e If evidence of chlorine remaining in the cylinder or recovery vessel is

encountered, close the hinged closure and repeat the process of venting the
contents.

MAINTENANCE AND INSPECTIONS
CLEANING

Before cleaning the used Recovery Vessel, personnel should be wearing appropriate
personal protective equipment, including splash protection.

Remove the vent valve protective cap and the vent valve.

Wash inside of the Recovery Vessel with approximately 5% solution of caustic soda or
soda ash to neutralize any chlorine residual.

After washing, rinse the Recovery Vessel with water until it is free of the cleaning
solution. Dry it thoroughly so it does not corrode. Consider repainting or passivation of
the vessel to minimize corrosion.

INSPECTIONS

After any use, thoroughly inspect the interior and exterior surfaces of the Recovery
Vessel, and repair any damage which may have occurred to the paint finish or markings.
The vessel is of welded construction and contains few removable parts. Welded repairs
to the Recovery Vessel must be accomplished in accordance with 49 CFR 173.3.

Apply a non-reactive thread sealant to a new or reconditioned chlorine ton container
valve and insert it in the threaded opening on the side of the Recovery Vessel.
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Apply a non-reactive lubricant to the valve protective cap before screwing it into the half
coupling.

Carefully inspect the sealing gasket surface for nicks, cuts or gouges and repair if
necessary. Replace the O-ring gasket after each use and after each hydrostatic test.
Apply a light coating of non-reactive lubricant to the gasket surface.

GASKET REPLACEMENT

Remove all foreign material from the O-ring gasket groove and seating surface before
the O-ring is installed. The O-ring should be coated with a non-reactive lubricant before
it is placed in position.

The O-ring is intentionally smaller than the groove diameter and must be stretched to
effect a "snap-fit" when properly positioned. It is recommended that the O-ring be
inserted into the groove at one 90 degree quadrant; then work the O-ring into the groove
of the other three quadrants. Care should be taken not to "roll" the O-ring.

BoLTs

Lubricate the bolts periodically with a non-reactive lubricant in accordance with the
frequency and severity of the service involved. Silicone lubricant can be used. Inspect
the head bolts periodically for thread wear.

Over-tightening can cause excessive thread wear and should be avoided.

PAINTING

If the Recovery Vessel is to be painted, do so with the head in the closed position to
prevent paint from being applied to the sealing surfaces. Paint on these surfaces may
impede proper sealing. It is recommended that the seating surfaces and O-ring gasket
be coated with non-reactive lubricant before closing for painting. The bolt threads
should be masked while painting.

If complete painting of the Recovery Vessel is required, the following procedure is
recommended:

a. Surface preparation in accordance with SSPCSP-10, near white blast clean;
b. 1stcoat - 3 mils of inorganic zinc primer;
c. 2nd coat - 5 mils of gray high build epoxy; and

d. Finish coat - 2 mils of white aliphatic urethane.

TESTING

The Recovery Vessel must be tested in accordance with 49 CFR 173.3 (d) (9).
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8. PARTS LIST

CHLORINE INSTITUTE RECOVERY VESSEL

PART DESCRIPTION QUANTITY
NUMBER

RV-1 Recovery Vessel Proper 1
RV-2 Valve Protective Cap 1
RV-3 Ton Container Valve* 1
RV-4 Valve Outlet Cap* 1
RV-5 Hinge Bushing 2
RV-6 Hinge Bolt Washer 2
RV-7 Hinge Bolt 2
RV-8 Hinge Bolt Nut 2
RV-9 O-Ring, Viton™ E* 1
RV-10 Head Bolt* 6
RV-11 Head Bolt Washer* 6
RV-12 Tapped Swing Nut* 6
RV-13 Wrench (for valve)*, 3/8 inch sg. box, 1

1 % inch x 7 % inch
RV-14 Wrench (for hinged closure nuts)*, straight open end, 1
1 % inch x 15 %2 inch

RV-15 Instruction Booklet* 1
RV-16 Bill of Lading Blank* 1
RV-17 Pouch, Spare Parts 1

* Spare parts recommended.

TM - Viton is a registered trademark of E.I. duPont de Nemours, Inc.
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Emergency Contacts

Chlorine Supplier:

Address:

Phone:

CHEMTREC* 800-424-9300

CANUTEC** 613-996-6666

Nearest Chlorine
Producer or Packager:

Address:

Phone:
Police Department: Phone:
Fire Department: Phone:
First Aid: Phone:

* In the UNITED STATES, summon help through CHEMTREC, the Chemical Transportation Emergency
Center at the American Chemistry Council in Arlington, VA.

(toll free) 800-424-9300
** |[n CANADA, summon help through CANUTEC, the Canadian Transport Emergency Centre in Ottawa.

CANADA, All provinces (call collect) 613-996-6666
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Spare_parts note:

Stock two (2) extra "O" rings for each closure
Replace "O" ring after exposure to chlorine
Replace "O" ring after shelf life expiration

VALVE PROTECTION
HOQD

RECOVERY VESSEL

LUG

LIFTING RAIL

HEAD HANDLE

SWING NUT —/

*0" RING
(TAPPED)

GROOVE

D BOLT
HEAD.B SLIDING RAIL

WASHER
(HEAD BOLT)

0" RING
VITON)

Figure 1

Hinged Closure
Chiorine Cylinder Recovery Vessel



IB/RV

10

4 881l

3NSST oM *3rd
03M0dd
e mm_vﬂ
8= =3WOS 032
TE-L SEY W

13SS3IA AH3IN0D3Y
HIANITAD 3INIHOTHD

*2°0 ‘NOLINIHSHM

"INI 'JLNLTISNI 3NI¥0THI 3HL

Hdckd NOISTAZY A1Ha(SS]

ASYIANTH IVILING | LBE| L

— SHONYHD ON - MYHOIYH | E6/L

[-HRE SRR

035N N3H INRRMTO

SI OMIME0 3HL IBHL 3ANSNT 0L WAL

38 0V0HS SdaLS FLUI¥d0dd "ONIMUO 3HL
S0 NOISIAZY 3HIN03Y LHOIW SNOLLEIMO3Y &0
AD0TIONHDEL ONITNGHD 1BHL 38eMd 38 0N0HS
435N 3HL "3UNLTISNIT 3HE 40 33100

THOINADEL U A9 03d013A30 SEM ONIMDAd SIHL

BvE 3OS
LE20¥E INOD BOEM TIY  UON

B 929+ HEGHITAD 87 091

E109Z- ALdWE  UMDEM

BHYLLIHN DL MY

B S0 STUA E- LvES a0l
AXDHE QNG

P AR 4O ST B - LYOD P
WG DN

SHNYOHOM 20 ETHN €« LyOD 154
NYE1D AEYTE TLIHW HYSN
DI-EE0MES HUM SONVONODOY

M NOILYH ST BOYAHNS  CLiiva

oEY MLSY
“SANENOINOD TVHINUDNMLS
HE SOVHD peiY WLEY-SLNN
20 BOVHD CELY WASY-E1100
O DOVHD DGV WIEY-OVEH
@ BOVED B0LY WASY-BNH
THILE HOBMYD - OVIH OI0H
BATYA HENIVANOD-
HOL BHISOTHD DRwOriv LS - BATYA
MOLA * DNIED * LSWEYE
LLBLE IBNY MEd T 30vHD
SOLY WASY THILE HOBWYD -
1 000C STYID - SHHILLLE GBS
FEBL [SHY H3d BAM TEDV WLEY
TRALS HOBNYD - SOHLLLIY DHITTEN
©LER ISNY
H3d SETINYES 8 BOVED
TSV MLEY TSE4E HOBMYD - Seld

THCV WLEY TIELE HOBMYD - 3lvd  TWIBLYH

ATIOOYIHHL § SHVES HLHID,

(e

TRORIS MO TRAACHYH

Y LTSS BACHNEY

CHIASI TS SSIMLE OL HOMel
O3NIEY OITTILLE 38 OL 1F3SEIN

2003 WY

L834¥7 HOd OFSAYLE SO0
ONY GEIONHISHOD 38 OL TEIEIA
- AWEX %001 38 OL 13888
oSS O4 4,000 -BuNLY uBdnaL
DIES SLE - BRNES TN 1501

DIEd DIZ “BENSSAES om0

FWos -

TASEAA AHIACDTY OLNI HIANTTAD SHIAYDT

SHONI NI SMOISNAUIO TH
*O514103d45 SSIMEEHID S5

_1.
|

HIANMAD INIHOTHD
— —

=

87051 HO 001

w00, NOILD3S
faanNoau-2)

‘Uzon_wanﬂ_ﬁx.NXVI_ L
LHOdANS |/l

LIS NAD WIA WP L 0L

SLE TIAD VIO ¥ L u
¢ JONYHYIID

e DML
HIONITAD ik 8
HIANMAD 14 01 AN
Idid WIa . L ¥
L
1

v . -

Elalsls] il d

L

FTWDE - K

W8 1IVL3A a30EVYING

D LTTLNO IATYA

{OILON NOISNIWIO
ANV 3did OO WEZE LI4 0L
WIML) DNIT4NOD 4T1vH EiL E

AATWA HINIVINOD
SNIHOTHD NOL

d¥D AALLDFLOHL FATYA

oD Idid VD EE

ANN X3H AAH #/E

7 000€ LITOOVIMHL JE

0N 3NO OVIHHL 0% 3NA3HOS
DNOT L E X Jedled VIO E

FHUNSOTD AIDNIH

08 IINOIHoE.
Selled WID L2

IAWOS -
aoay
e BNLLAM

W« IVL3A

wE

L OLL

_..l| BINOT W#/L 2 X 3AIM 2

SHVL IOND

30%d NI 073 'dvD Sdid
HIAO LI OL 0| #E 2L OL

QITIOH F0MA.G X JUY T W8T I/

[sRE" Ny -]
02 IINAIHOS
d¥D Idid VId .21

-

WAL

TWHIAD OLELE-S
00 GEE OF HIONNAD 87 051 HOd JONVEVITO bbb
(052 1 02 IINATHIES Debied WI0) Z1 ONOT IUEL T8

[FEE
1H0ddns

13018 HOW3

NO OIHIND3Y L)
. WYLIA 335
TMiv'e ©MILAN






