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Cleaning Titanium Turnings

Issues and Opportunities

Cleaning turnings as part of the overall titanium recycling operation is an important process with many potential issues.  This short summary is meant as a guide to help users identify issues of concern and how to address them.

Cleaning and Redeposition

The central concept of the cleaning operation is to remove oils and dirt from the turnings so that the tested carbon level falls below the specified value (specs vary based on company and grade of turnings).  While there are several different types of equipment available for cleaning, this paper is not going to delve into equipment issues.  Instead, whatever type of equipment is used must provide good contact between the wash solution and the turnings and allow the oil filled bath to be drained away cleanly and not carry over with the chips to the rinsing operation.

Many cleaners are based on carbon containing materials (carbonates, bicarbonates, surfactants, etc.).  While these of materials can make good cleaning agents, for turnings cleaning operations they do not make much sense as they add carbon to the system and any residual cleaner is immediately picked up by carbon analysis resulting in failed cleaning tests.  In general, when trying to remove a specific material it doesn’t make much sense to add more of that material to the system.  Fortunately, there are many products available that either have very low or no level of carbon in them.

The cleaner itself must be able to penetrate small openings and blind spots.  To achieve this, cleaners typically use surfactants to lower the surface tension of the liquid in the cleaning bath to allow penetration into small openings.  While the absolute measure of surface tension, expressed in dynes/cm, is not critically important, the value must be such that it allows for effective cleaning.  Typical values for a 10% cleaning solution are about 30-40 dynes/cm versus plain water at 72 dynes/cm.  The lower surface tension also allows the cleaner to be rinsed more thoroughly.

Removing the oil from the surface is only half the battle.  The oil must then be prevented from redepositing on the turnings.  Chemically, this may be done several ways but the most common is for the cleaner to “bind” the oil and hold it in solution, preventing it from returning to the part.  The oil is then carried out when the cleaning bath is drained from that batch of turnings.  The oil in the bath may then be removed from the bath in a separate, side operation.  

Done properly, the chips are now relatively clean but still have a coating of cleaning agent on them.
Rinsing

Rinsing should be done with clean water to help remove all contaminants and flush out the remaining cleaner.  Trying to recycle rinse water invariably leads to problems.  Contaminated rinse water introduces more oil back into the system, the very thing the prior step was all about removing.  Effective rinsing involved good water contact with the turnings to remove and remaining cleaner and the trace oils left after the cleaning operation.  Rinsing should be a simple step, but in an effort to close loops and save money, it is sometimes made more difficult than it has to be.

Just about every operation ends the cleaning with a final rinse with clean water.  This acts as a last flush and prepares the turnings for the next step, usually drying.  At this point a sample is taken and the batch will either pass or fail the QC tests.

Metals Leaching

During the cleaning operation, it is possible that the cleaning agent will leach metals from the turnings.  This typically shows up as aluminum values climb during the cleaning cycle.  From a cleaner formulation standpoint, there is a fine line between using ingredients that can effectively tie up oils but aren’t so aggressive that they start leaching out metals.  The only way to prove this out is through testing or experience in other operations.
Oil Separation

It can help cleaner life significantly if oils can be separated out from the cleaner.  This is typically done off line using a belt skimmer or some other equipment designed for oil removal.  Allowing the cleaning liquid to cool will facilitate a better oil separation system, even in something as basic as a settling tank.  Removing oil can extend the cleaning bath life by a factor of 2-3 or even greater in some operations.
Water Treatment

One often overlooked area that can become quite costly is the compatibility of a plant’s water treatment system and the cleaner used.  While water treatment systems are very effective in normal operations, handling the unexpected upset, especially with a high pH cleaner, can sometimes cause expensive problems.  It is important to make sure the water treatment system is designed that it can handle unexpected events.  And it is equally important that the cleaning agent be designed such that it does not contain materials that could upset a normal waste treatment operation (silicates are a classic ‘bad actor’ in many treatment systems).  

Operated properly, a turnings cleaning system with the proper cleaning agent can yield good results with no operational headaches.  






