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Disclaimer 
 

The conditions of your use and application of our products, technical assistance and information, 

whether verbal, written or by way of production evaluation(s), including any suggested formulations 

and recommendations, are beyond our control. Therefore, it is imperative that you test our products, 

and obtain technical assistance and information to determine to your own satisfaction whether they 

are suitable for your intended uses and applications. This application specific analysis at least must 

include testing to determine suitability from a technical as well as health, safety, and environmental 

standpoint. Such testing has not necessarily been done by Covestro. All information is given 

without warranty or guarantee, and is subject to change without notice. It is expressly understood 

and agreed that customer assumes and hereby expressly releases Covestro from all liability, in tort, 

contract or otherwise, incurred in connection with the use of our products and any information 

provided by Covestro, including, but not limited to, the information contained herein. Any statement 

or recommendation not contained herein is unauthorized and shall not bind Covestro. Nothing 

herein shall be construed as a recommendation to use any product in conflict with patents covering 

any material or its use. No license is implied or in fact granted under the claims of any patent. 
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Chapter 1: Introduction 

1.1 Purpose 

These Guidelines have been prepared by Covestro, one of the leading suppliers of diisocyanate 

and polyol products, to recommend appropriately high levels of safety for the loading / unloading, 

transportation and storage of diisocyanate and polyol. 

 

Whilst Polyol, pMDI, MDI is classified and regulated as hazardous only for use and TDI as 

hazardous for both use and transport, they can be handled and shipped safely provided that 

appropriate precautions are observed. 

 

1.2 Safe Handling Precautions 

 Polyol is Non-DG, however proper handling, use, storage, transfer, transportation, clean-up 

and disposal methods must be followed as per supplier MSDS and/or local regulations. 

 Although Diisocyanate is hazardous material, the hazard may be minimized if appropriate 

precautions are observed. Storage and handling of Diisocyanate may be regulated by local 

laws to cover the release, clean-up, and waste disposal, and emissions during transfer, 

storage, and use. Individual countries may also have regulations that affect Diisocyanate 

transfer, storage and disposal. 

1.3 Scope 

These Guidelines take into account the offloading of Polyol & Diisocyanate in ISO tank trucks or 

bulk storage tanks. They cover most aspects of transport from loading to delivery point. 

Recommendations are denoted by the use of the word “should;” regulatory requirements are 

indicated by use of the word “must.” 

 

1.4 Exceptions 

These Guidelines do not deal with bulk movement of Polyol & Diisocyanate in ocean chemical 

tankers or inland waterway barges, or rail tank cars, or intermediate bulk containers (IBCs), or 

drums. 

 

1.5 Interpretation Caveat 

No part of these Guidelines may be interpreted in a way that would conflict with existing 

international and/or national legislation. Standards may change, and legal provisions always have 
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precedence over any part of these Guidelines. Consult with appropriate legal experts to verify 

applicable requirements. 
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Chapter 2: Properties, Hazards & Safety Information for Polyol 

& Diisocyanate 

 

2.1 Typical Physical and Reactivity Data 

Please refer to latest MSDS or Technical Date Sheet for detail information 

 

2.2 Typical density and ISO tank filling percentage in volume. 

 

Product 

ISO 

Tank 

Capacity 

(m3) 

Density 

(g/cm3) 
Degree of Filling in volume schematic diagram 

PMDI 24 
1.23~1.2

4 

 

TDI 24 1.22 

MMDI 21/24 
1.18~1.2

1 

POLYOL 26 1.01 

 

Product filling degree conform ADR, reference ADR 4.3.2.2 Degree of filling 4.3.2.2.4 

“Where shells are not divided by partitions or surge plates into sections of not more than 7,500 liters capacity, 

they shall be filled to not less than 80% or not more than 20% of their capacity”. 

Formula for delivery quantity = Density X ISO tank capacity X Degree of filling 
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Chapter 3: ISO Tank Features 

Picture 3.1 ISO Tank Features of T14 

 

No. Name No. Name Appearance 20’ISO Tank 

01 Data/CSC plate 08 Grounding Length 6058mm 

02 Tank rear end 09 Walkways Width 2438mm 

03 Tank front end 10 Steam heating system Height 2591mm 

04 Beam  11 Access ladder T-CODE T14 

05 Frame  12 Top discharge： 

Top outlet & airline v/v 

Volume 21000-23000L 

Working Press 4 bar 

06 Thermometer 13 Cover for manhole Testing Press 6 bar 

07 Handrail   Max. Working Temp 120 ℃ 

    Discharge Mode Top discharge 
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Picture 3.2 ISO Tank Features of T11 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Specification Features 

No. Name No. Name Appearance 20’ISO tank 

01 Data/CSC Plate 10 Grounding Length 6058mm 

02 Tank Rear End 11 Walkways Width 2438mm 

03 Tank Front End 12 Steam heating system Height 2591mm 

04 Emergency shutdown line 13 Access ladder T-CODE T11 

05 Beam 14 Top discharge: 

Top outlet & siphon 

Volume 24000L 

Working press. 4 bar 

06 Bottom beam 15 PSV Testing press. 6 bar 

07 Thermometer 16 Cover for manhole Max. Working temp. 130 ℃ 

08 Handrail 17 Airline valve assembly Discharge Mode Bottom discharge 

09 Bottom discharge system 
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Chapter 4: ISO Tank Discharge Methods 
Suction discharge by customer 

liquid pump & vapor return 

Preferred option! 

Customer liquid pump is connected to 

the top or the bottom outlets, to pump 

the cargo to customer’s storage 

tanks. Vapor return to ISO tank to 

replace the cargo being discharged. 

When using a high capacity pump it is 

recommended that a vacuum safety 

valve is incorporated in the suction 

line to protect the tank from vacuum 

collapse. 

As per COVESTRO standards, MMDI 

& HDI can be top discharged only, 

TDI is highly recommended to be top 

discharged, pMDI and POLYOL can 

be bottom discharged.   

 

PPE (applicable for all discharge methods) 

Always wear your PPE with a minimum of hard hat, safety 

glasses, safety shoes, gloves & overall.  

In case of TDI: wear full face mask during (dis)connecting. 

Pressure discharge by customer’s 

nitrogen or dry air  

The cargo is discharged through the 

top or bottom outlets by top pressure 

in the ISO tank by customer’s 

nitrogen or dry air (-40C dew point). 

The maximum working pressure of 

the tank must under no 

circumstances be exceeded. 

As per COVESTRO standards, it is 

strongly recommended to use suction 

pump with vapor return for bottom 

discharge unloading.  
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Picture 4.1 Central overflow lid 

 

 

Picture 4.2 Central overflow lid 

Unathorized opening of manhole cover is not allowed. 

 

Central overflow lid 

Seal point 

PSV 

Spare valve 

Outlet 

 

Manhole 

Swing bolts 

fastening point 

Manhole seal 

point 

Overflow drain 

（free of blockage） 
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Picture 4.3 PSV 

PSV Setpoint 4.4 Bar。 

 

 

Picture 4.4 Rear end overflow lid 

 
 

  

If the rupture disc in 

good condition, 

gauge reading is Zero 

PSV 

Rupture disc 

Rear end 

overflow lid 

Sealing 

point 
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Picture 4.5 Rear end overflow box 

 

 

Picture 4.6 Top Discharge Valve (liquid outlet) 

DN80 (3") flange butterfly valve + siphon tube, 4 X M16 bolts, sealed with blind. 

 

Discharge valve 

(liquid outlet) 

Airline valve 

Spare valve 

outlet 

 

Top discharge 

valve 

Handle 

Sealing Point 
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Picture 4.7 Top Vapour Return Valve  

DN40 (2") flange ＋ ball valve, 4 X M16 bolts, sealed with blind. 

 

 

Picture 4.8 Top walkway with foldable handrail  

 
Note: 

 Operator should lift the handrail, but not lean on it; 

 Operator’s Safety harness should be attached to higher hanging point; 

 When opening/closing the valves, sitting down will be safer than standing on the top. 

  

Airline Valve 

Handle 

Sealing point 

Lift up the handrail by this handle 

Top walkway 
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Picture 4.9 Rear end of ISO tank of T11 

 
 

Picture 4.10 Bottom discharge valves assembly  

 

 

 

 

 

Ladder 
Thermometer 

Bottom discharge 

valves assembly 

Grounding point 

Steam inlet/ 

outlet 

Foot valve handle 

Frame 

Loading/offloading 

platform   

Valve cap 

Ball valve handle 
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Picture 4.11 T11 buttom discharge emergency shutdown system 

 

 

Picture 4.12 Pipes connection for discharge 

 
 

  

Top discharge: Bottom discharge: 

Discharge hose (liquid) 

Discharge hose 

(liquid) 

Airline hose 

(Dry air/N2)  

Emergency shutdown 

system  Emergency 

shutdown 

system  
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4.13 Bulk Diisocyanate delivery summary 

Product Type of 

ISO tank 

ISO Tank 

Working press. 

Bottom 

discharge 

Top 

discharge 

Other requirement 

PMDI T11 4bar *Yes *Yes N2 is required 

POLYOL T11 4bar Yes No N2 is not required 

TDI T14 4bar **Yes Yes DG class 6.1  

N2 is required 

MMDI T14 4bar No Yes Temperature control*** 

and N2 are required 

* Depends on loading plant    ** China is performing trails for TDI bottom discharge deliveries   

*** Refer to product data sheet for exactly temperature control requirement. 
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Chapter 5: PPE and Offloading Equipment 

5.1 PPE for offloading: 

 

Name Picture Remark 

Safety helmet  Helmet should be under warranty; 

Put on helmet firmly, fasten mandibular belt 

to prevent helmet slipping off. 

(Refer instruction manual for details) 

Goggle  Goggle should seal both eyes properly; 

lens should be maintained in good 

condition and keep clear all the time.  

 

Air purifying 

respirator 

 Respirator should be equipped with 

appropriate cartridge(s),and has pressure 

tightness test procedure before put on; 

Cartridge(s) should have  change-out 

schedule; 

(Refer instruction manual for details) 

Chemical 

gloves 

 Reference: 

Butyl rubber - IIR: thickness > = 0.5 mm; 

Penetration time > = 480 minutes;  

Fluorinated rubber - FKM: thickness > = 0.4 

mm; Penetration time > = 480 minutes. 
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Overall 

 

 

Overall with anti-static function 

 

 

Safety shoes  Chemical resistant safety shoes 

Safety harness 

with falling 

arrestor  

 Working at height on the top of ISO tank: 

Must have a suitable suspension point for 

safety harness with falling arrestor;  

Before put on service, visual inspect for 

completion and try the locker 2 ~ 3 times.  

(Refer instruction manual for details) 
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5.2 Offloading equipment: 

 

Name Picture Remark 

Offloading 

platform 

 Top of ISO tank to ground is 4.1-4.2 meters, 

exceed the standards of working at height 

of 2 meters.  

Working platform with SOP is required for 

preventing falling accident. 

Full 

containment 

 Containment should be sufficient to contain 

the spillage from the biggest bulk storage 

tank. 

Illumination 

 

 

 For flammable product, ex-proof 

illumination should be installed. 

Chocks 

 

To immobilize the vehicle during offloading 

procedure. 
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Suitable Tool  

 

For flammable product, ex-proof tools 

should be used. 

Gasket 

 

 PTFE gasket for flange 

or quick coupling 

 

 

PTFE tape for BSP 

thread connection 

 

For above flange connection or Camlock 

quick coupling, PTFE gasket should be in 

good condition, such as flat, without 

burr\cut\bend etc. 

 

For above BSP thread, inspect and clean 

the thread, apply appropriate PTFE tape 

before threading in. 

 

Offloading pipe 

& connection 

(This is for top 

discharge only) 

 

Vapor return line: 

2" flange, 4 X M16 bolts connection. 

 

Liquid product discharge line: 

3" flange, 4 X M16 bolts conncection. 

 

 

Offloading 

pump 

 

Seamless, magnetic driven pumps have a 

long history of leak free service with a 

variety of Polyol & Diisocyanate products. 

Either a centrifugal or positive 

displacement pump may be appropriate, 



                                                                               
 

Bulk Diisocyanate and Polyol Delivery Safety Guideline Version 5.  P a g e  | 22  
 

depending on the product involved. 

Nitrogen 

suppler(bottle\

pipeline\vapor 

return) 

 

 A source of Nitrogen or dry air, inert gas 

(-40°C/F dew point) is used in a 

diisocyanate tank’s padding and 

blanketing system. 

 Both dry air and nitrogen have been 

used successfully in many tanks. In 

applications sensitive to the presence of 

oxygen, nitrogen may be more 

appropriate than dry air. 

Collection tray 

 

To collect any spill from pipeline and/or 

valve assembling. 

ER shower & 

eye wash  

 

 ER shower & Eye wash should be 

easily accessible within 15 meters of 

offloading area. 

 ER shower & Eye wash should be 

maintained properly. 

 

Decontaminati

on 

 Formulation 

(weight or 

volume) 

% 

Sodium carbonate 5 - 10 

Liquid detergent 0.2 - 2 

Water to make up to 100% 

Please also refer to the MSDS for more 
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details on decontamination 

Other ER 

equipment 

 

One drum of sand with spade, one empty 

drum for collecting spillage. 

Fire fighting  Recommendation for unloading area: 

One set of 35kg extinguisher on wheel, two 

set of 4kg portable extinguishers. 
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Chapter 6: ISO Tank unloading recommended Procedures 
Note: * means the action might be conducted by receiver’s operator, driver should follow receiver’s instructions, but 

both parties should ensure safe operation and help to eliminate any incident related to bulk discharge. 

Receiver’s operator Driver 

 1. Drives to the reception area 

 
2. Hands over all relevant documents 

to the operator. Documents may 

include: weighing ticket, delivery 

note, certificate of analysis and 

transport document etc. 

  Shows his valid and suitable driver 

certificate. 
3. Checks all relevant document with below key points: 

a. the product name; 

b. the delivery quantity; 

c. the vehicle number; 

d. ISO tank registration number; 

e. The driver license. 

 

4. Checks the weight to be unloaded on the unloading permit. 

Makes sure that the reception tank can accommodate 

the load. 

 

 
5, Packs the ISO tank to discharge 

area,  
6.  

a. Ensures wheels are blocked with two chocks. 

b. Connects the grounding cable with ISO tanks and grounding 

point in offloading bay. 

6.  

a. Tilts the ISO tank backwards for 

better discharging process. 

b. shuts off the engine, applies the 

handbrake 

7. Installs signs in front and behind the tanker indicating that a 

product transfer is taking place.  
8. The receiver and the driver put on their individual protective equipment.  
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Receiver’s operator Driver 

9. Tells the driver where to find: 

- the safety shower and eyewash 

- the fire extinguisher 

- the emergency stop button 

- the telephone and briefs the onsite ER procedures 

9. Shows the receiver the location 

/operation of the emergency shut off 

line on ISO tank (for bottom 

unloading valve only). 

10. Installs the gangway providing safe access to the top of the 

vehicle. Alternatively, prepares the fall arrest system for 

use. 

 

11. Opens the lid of the spillage tray of the vehicle.  

12. Removes blind flanges or caps from the outlets to be 

connected. 

 

13.  

c. Checks that site equipment – e.g. product hose, vapor 

return or nitrogen/air pressure line, couplings, gaskets and 

seals – is in good condition, fit for purpose and carry out a 

visual check on the internal cleanliness. 

d. Carries out a visual check on the cleanliness and correct 

functioning of the vehicle valves. 

 

14. FOR PUMP DISCHARGE ONLY: 

14a. With a vapor return line 

a. Installs the vapor return line connection to the storage tank. 

b. Ensures valves on the vapor return line are open. 

c. Ensures the pump versus vapor flow capacity is such that the 

pressure in the transport tank is never below atmospheric 

conditions. 

d. Installs the vapor return line connection to the vehicle  

 

14b. If no vapor return line exists 

a. Ensures the dry air / nitrogen flow capacity is such that the 

pressure in the transport tank is never below atmospheric 

conditions. 

b. Connects and opens the tanker air vent to the receiver’s dry 

air / nitrogen supply 
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Receiver’s operator Driver 

15. FOR PRESSURE DICHARGE ONLY: 

a. Ensures the dry air / nitrogen supply is free of impurities, 

especially water, rust, etc. 

b. Ensures the dry air pressure does not exceed two (2) bars. 

C. Connects the dry air / nitrogen (for MDI monomer nitrogen is 

preferred) to the vehicle. 

 

16. Checks the presence and state of the couplings and gaskets 

and connects the unloading arm or flexible hose. 

 

17. If the product conforms to its specification, starts the 

unloading procedure. 

 

18. Opens the hose or unloading arm valve and ensure the 

valves and connection are in good way. 

 

19. Takes a sample if required, but only from the fixed sample 

point on discharge line or the storage tank. 

 

20. TOP DISCHARGE BY PUMP: 

a. Opens the valve on the receiver’s line. 

b. Opens the tanker outlet valve. 

c. Start the pump at low speed, ensure no leakage occur, 

speed up to design speed. (if technical speed control option 

is available) 

  

21. TOP DISCHARGE BY PRESSURE: 

a. Opens the dry air / nitrogen supply valve. 

b. Opens the vehicle dry air / nitrogen inlet valve. 

c. Opens the valve on the receiver’s line when pressure has 

built up in the tanker. 

d. Opens the tanker outlet valve. 

 

22. Observes and controls the transfer including the product 

level in the reception tank. If any anomaly linked to product 

discharge is detected, the receiver must: 

- immediately stop the discharge 

- inform management and seek instructions 

- record the incident in the register of events 
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Receiver’s operator Driver 

At the End of the Transfer Operation: 

23. TOP DISCHARGE BY PUMP: 

a. When ISO tank is almost empty, the offloading pipe becomes 

lighter & vibration with a sudden pressure drop occurs, in that 

case, lifts up the hose in a way so as to provide gravity flow 

to the pump, enhancing hose drainage. 

b. Closes the valve on the receiver’s line. 

c. Stops the pump. 

d. Shuts off the tanker connections. 

For Diisocyanate, checks the ISO tank 

pressure to ensure the pressure in 

ISO tank is over 0.2 bars. 

 

24. TOP DISCHARGE BY PRESSURE: 

a. Closes the dry air / nitrogen supply valve. 

b. Disconnects the dry air / nitrogen supply line. 

c. Allows the tanker to decompress via the receiver’s cargo line 

to a maximum of 0.3 bars. 

d. Closes the valve on the receiver’s line. 

e. Shuts off the tanker connections. 

Check the ISO tank pressure to 

ensure the ISO tank for Diisocyanate 

with dry air/ nitrogen up to 0.2 bars. 

25. Disconnects the unloading arm or flexible hose and drains 

the residue into a safe container; the hose and arm should 

then be capped and stowed away safely in a dry place. 

Checks and ensures all the hoses 

have been removed;  

26. Refits the caps / blind flanges on the vehicle connections. Checks and ensures all the caps/blind 

flanges have been refitted. 

27. Withdraws the gangway and locks it in the upper position or 

stows away the fall arrest system. 

 

28.  

a. Disconnects grounding cable. 

b. Takes away the spillage tray. 

c. Withdraws all chocks. 

d. Checks the driver to sign Transport documentation 

e. Authorizes the driver to leave the unloading area. 

Before leaving unloading area, checks 

and ensures 

a. No spillage on the ISO tank. 

b. Discharge valve has been closed 

and seal. 

c. All Chocks and grounding cable 

have been taken away. 

29. Sign the Delivery Order and vehicle check list, Both leave the discharge area. 

30.  

a. Measures the product level in the reception tank. Closes all 

reception circuits. 

b. Checks and sign the DO. 

30.  

a. Drives to Weight Bridge again. 

b. Sign the DO and vehicle checklist. 

c. Drive away from customer. 
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Chapter 7: Emergency Response 

 

For First aid, Fire-fighting, Spill procedures and Waste disposal 

guidelines, kindly refer to latest MSDS 
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