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Making Emulsions With Ultrasonics

James Jordan and Colin Jackson
What is ultrasonics?


Ultrasonics is a concentrated sound  @ 20Khz delivered through a medium which can be used for cutting cleaning and mixing. The surface of the ultrasonic horn (surface 25mm2) oscillates up and down 20,000 times a second with the power of 3000w .  As the power is so high and the surface is so small the power from the transducer can be passed to the fluid that is in contact with the horn. From research taken from the internet we found that high powered ultrasonics are being used to emulsify water and diesel  which is very similar to an oil and water emulsion.

         There are many power levels and transducers on the market but we selected 3000w amplifier and a flat horn.
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How can it be used?

  It can be adopted as an inline or small batch ASA emulsifier with no moving parts (solid state mixing). Offing emulsion which can be take by the mill to be pumped and dosed under there control .
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Benefits for Raisio?

The benefits are that the cost of an entry level emulsifier may be in the region of 30k euros with very low maintaince  and installation cost . Also the size and weight of the equipment will be able to be transported in a sale/engineers car. We are working on a unit that will cater for mill with upto 6ton/hour production allowing raisio to open into the smaller accounts .

Test undertaken and Results.

Raisio have hired a ultrasonic 20khz horn an 3kw amplifier . We have set up a test rig to     compare the performance of the ultrasonics against silverson/cavitron mixer.

                           READING TAKE FROM THE COULTER

                Amplitude 100% power consumption 700-800watts

	MF FLOW
	RB FLOW
	H2O FLOW
	HEAD GAP
	RECIRC
	RESULTS um

	1.2 L/HR
	2.4L/HR
	40L/HR
	0MM
	NO
	2.421

	1.2 L/HR
	2.4L/HR
	40L/HR
	1MM
	NO
	3.568

	1.2 L/HR
	2.4L/HR
	40L/HR
	1MM
	YES
	3.149

	1.2 L/HR
	2.4L/HR
	40L/HR
	OMM
	YES
	2.016

	0.6L/HR
	1.2L/HR
	40L/HR
	0MM
	NO
	2.077

	0.6L/HR
	1.2L/HR
	15L/HR
	0MM
	NO
	2.048

	1.2 L/HR
	2.4L/HR
	15L/HR
	0MM
	NO
	1.701

	0.6L/HR
	1.2 @50%
	10L/HR
	0MM
	NO
	1.28

	
	
	
	
	
	


After we made and acceptable emulsion we carried out a handsheet test in the lab we also           made handsheet with silverson mixer in the lab and the performance of the sizing of the sheet was compared to the ultrasonic sizing performance and the results were the same .

 From the test undertake on the ultrasonic it has been proven that emulsion can be manufacture from ultrasonics are to the same spec as a cavitron .

Problems so far it seams the solid content and dwell time(flow rate) are critical to the mix need investigating see Next Steps.

Next steps.

We have to make a fully production sized unit which can be tested by Raisio under mill conditions . My recommendation is we make a small batch  using water Raibound and MF only emulsifier to allow more adjustments and more data to be taken from the ultrasonics before we make a inline mixer.

Also a silverson mixer can be test under mill condition with the batch emulsifier if this

Works we could make an entry level emulsifier at a cost off 7k euros or less.

This would be constructed by James Jordan and stan cornthwaite of raiso to keep cost down.

Ultrasonics                               £13000   or £750/m hire    silverson  £ 1200 hire for free

Dosing pumps /control panel   £2000

Emulsion delivery pump          “stock”

EXAMPLE

Spec   Max 10ton/hr  @1kg/ton   1% emulsion   Raibound to MF 1:1 

= 10l/hr of MF @ 1%    total flow  1000lhr

Batch 2lhr   MF 20l/hr , Raibound 20l/hr ,  H20 20l/hr   =.30%  upto 3.5mins mixing 

Dosing pump  30lhr  with 2nd water 970l/hr = 1%
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Inline mixing





Batch mixing





�





� EMBED Word.Picture.8  ���





�








Raisio Chemicals UK Ltd
Sett End Road

Phone    +44 1254 679 711

ASA Dept
Shadsworth Industrial Estate
Fax        +44 1254 662 310


Blackburn BB1 2NW




Great Britain

_1118945745.doc
[image: image1.png]






