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Comparison of MTR versus SSP

Concepts for bottle grade PET
by Martin Hittorff, Uhde Inventa-Fischer Product Management PET and HOD Process Department

The challenges for the producers of PET are numerous 
including maturing consumption levels and the trend to light-
weight bottles, the uncontrolled fl uctuation of prices for raw 
materials and energy, the competition of mega-plants and 
regional protection duties. Uhde Inventa-Fischer in 2007 
has given an answer to those challenges named Melt To 
Resin (MTR) technology.

MTR is a completely integrated 
one-stage process providing bottle 
grade IV PET melt directly from the 
Discage reactor (fi nisher). PET is 
produced from the raw materials puri-
fi ed terephthalic acid (PTA), isoph-
thalic acid (PIA) and ethylene glycol 
(EG) using a melt polycondensation 
process. Conventional routes have in 
common that they require a second, 
subsequent solid-state post-conden-
sation (SSP) step to further increase 
the molecular weight of the polymer. 
During this solid-stating, PET precur-
sor chips are typically subjected to 
a temperature above 220°C under 
a counter-fl ow of purifi ed nitrogen. 
However, the SSP stage is energy-
consuming and, as it is an extra step, 
it also has the disadvantage of requir-
ing additional plant equipment and 
operating personnel.

Execution of MTR

MTR technology requires a special 
design of the melt distribution system 
from the outlet of the Discage reac-
tor to the cutters and a solid process-
ing step called Chips Conditioning to 
achieve the fi nal low acetaldehyde 
(AA) content of the resin. 

MTR technology is proven, since 
there is more than 3m t/a of PET resin 
capacity in operation. With MTR cus-

tomers are able to produce at or over 
nominal capacity and downstream 
users of PET make use of specifi c 
features of MTR resin like low heat of 
fusion, low dust content, uniform IV in 
pellets and dust and low AA re-gener-
ation. Recently the leading supplier for 
SSP technology introduced the use of 
an under-water cutting system to keep 
the temperature of the PET pellets 
on a high level. For the sake of easy 
distinction we shall name this process 
“new style” SSP, which will defi nitely 
reduce energy consumption compared 
to the “old style” SSP. However, even 
the “new style” SSP is using exter-
nal energy input at the crystallisation 
stage and is operated at high temper-
ature and under nitrogen atmosphere, 

which requires the operation of huge 
blowers, additional conveying systems 
and a nitrogen purifi cation.

In the subsequent diagrams the 
MTR technology is compared to “old 
style” and “new style” SSP technology. 
Investment (Capex) and Operational 
Cost (Opex) are based on realistic 
consumption fi gures published by the 
technology suppliers and site condi-
tions for the case of a 750t/day site 
located in South-East Asia. The main 
driver for the lower Capex cost of the 
MTR technology is the fact that no 
investment is required for the SSP 
equipment, SSP building and SSP 
erection.

Fig. 1: Process block diagram of the three competing concepts for production of 
bottle grade PET resin
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Production cost savings and 
fl exibility

The production cost comparison in 
fi g. 2 shows that MTR still has a big cost 
advantage in the rage of 15% compared 
to “new style” SSP and more than 20% 
compared to “old style” SSP. The reason 
behind this is that MTR technology makes 
total use of the latent heat of the chips 
and does not require any energy input 
for the fi nal AA-removal step. This results 
in great Opex savings for MTR, because 
even the “new style” SSP requires heat 
input into the crystallisation, massive 
energy input to the SSP reactor and lots 
of electrical energy for running the huge 
nitrogen circulation blowers and nitrogen 
cleaning systems. The biggest cost factor 
that contributes to the production cost is 
the raw material with approximately 90% 
of the cost. Other contributions to produc-
tion cost are capital-, energy-, mainte-
nance- and labor cost.

Additionally MTR technology provides 
higher fl exibility noticeable in the fast 
transition time from one product grade to 
another (e.g. IV change) and low respec-
tively zero inventory in the system. 

Fig. 2: Cost comparison MTR technology versus “old style” 
and “new style” SSP technology

Fig. 3 Comparison of cost savings and fl exibility
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Dust content and IV uniformity

The MTR Technology provides low 
dust content of the product, even with-
out installation of a de-dusting device, 
because of the use of an under- water 
cutting system and because of con-
siderably fewer solid transport and 
handling steps. Furthermore in the 
MTR Technology the IV of dust parti-
cles and the IV of the PET pellets is 
identical, because there is very little 
IV-increase in the chip-conditioning 
system.

AA content resin and AA 
content preform

Comparing the AA content of MTR 
technology resin with SSP resin typi-
cally shows lower AA content for SSP 
chips. The reason is obviously the dif-
ferent focus of the fi nal process step 
of the two technologies:
 MTR technology: Chips Condition-

ing => focus on AA removal
 SSP technology: SSP reactor => 

focus on IV increase
 With long residence time at a tem-

perature of approximately 220°C in 
the SSP reactor, the AA content will 
automatically drop to very low values. 

UIF has run numerous trials at 
industrial scale preform machines, 
which all showed a signifi cant lower 
AA content in preforms from MTR 
technology resin:

MTR SSP
IV resin [dl/g] 0.83 0.80
AA resin [ppm] 0.75 0.6
AA preform [ppm] 1.7-1.9 2.9-3.2

Table 1: Comparison of AA in preforms, 
Husky Hypet 300 72 cavities, 21.3g pre-
forms, 285°C

The reason for the lower AA con-
tent in preforms from MTR resin is 
the lower specifi c energy input during 
preform making, which has its expla-
nation in the lower degree of crystal-
lisation and the overall lower thermal 
stress of the MTR production process. 

Summary

The latest development of “new 
style” SSP technology has defi nitely 
reduced the energy consumption 
compared to previous SSP technol-
ogy. In one way it can be said that the 
SSP technology has fi nally followed 
the path that UIF has started with the 
use of the latent heat crystallisation 
in the MTR technology in the year 
2007. But MTR is claimed to be still 
ahead of the competing technologies 
for the production of bottle grade PET 

resin with respect to total project cost, 
energy consumption, plant fl exibility, 
fi xed cost, raw material utilisation and 
maintenance cost. Additionally MTR 
technology is said to offer a variety of 
benefi ts for downstream users of PET 
resin, which include lower energy of 
fusion due to lower degree of crys-
tallisation, low dust content and no 
difference in IV between normal size 
pellets and small size pellets or dust.

MTR is intended to be one of the 
most economical ways to produce 
bottle grade PET resin fulfi lling high 
product quality standards. 

www.uhde-inventa-fi scher.com

Fig. 6 Degree of resin crystallinity of MTR and SSP technologyFig. 4 Comparison of dust content and IV uniformity

Fig. 5 Comparison of AA content of resin and 
AA-re-generation in preforms
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