
A METHOD FOR IMPROVING THE PREDICTION OF POLYMER 
PROPERTIES AND A SYSTEM HAVING IMPROVED POLYMER 

PROPERTY PREDICTION CAPABILITIES 

Cross-Reference to Related Applications 

This application is a non-provisional application claiming priority from the U.S. Provisional 

Patent Application No. 60/954,506, filed on August 7, 2007, entitled "METHOD FOR 

IMPROVING THE PREDICTION OF POLYMER PROPERTIES AND A SYSTEM HAVING 

IMPROVED POLYMER PROPERTY PREDICTION CAPABILITIES," the teachings of which are 

incorporated by reference herein, as if reproduced in full hereinbelow. 

Field of Invention 

The instant invention relates to a method for improving the prediction of polymer properties 

and a system having improved polymer property prediction capabilities. 

Background of the Invention 

Polyolefm reactor systems typically rely on periodic or intermittent measurements of resin 

properties. The measurements are generally determined from a resin sample, which is extracted from 

the process system. Real-time measurements of polyolefln resin quality may be subject to 

substantial errors due to different reasons. These errors may be due to sampling issues, laboratory 

procedure misapplications, equipment malfunctions, or other causes. If the resin property 

measurements have substantial error, and then are subsequently used for reactor control, significant 

process disruption may be caused due to a response based on these improper measurements. 

However, if the sampled measurements can be marked as "likely erroneous," then it may be acted 

upon accordingly, and significantly better reactor control may be maintained. Currently, an operator 

decides if laboratory readings are appropriate for entry into the automation system, or for use in 
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manual operation. This approach is often not effective due to the complexity in determining the 

feasibility of the reading. The complexity and uncertainty in the existing methodology results in 

operator decisions which are not sufficiently timely, consistent, or accurate. The improvement 

sought herein is to flag polymer property readings as acceptable or unacceptable before such 

measurements being used to manipulate reactor variables and conditions. 

U.S. Patent No. 5,260,882 describes a process for estimation of properties utilizing 

experimental information using constraints determined by chemical kinetics, statistical 

thermodynamics and molecular mechanics including experimental information on proposed 

polymeric or copolymeric substances of large molecules for the estimation of the physical properties 

of the substances by first defining the substances molecular chemical composition, second, 

estimating properties of the molecular chemical composition when 3-dimensionally folded, third, 

forming the composition into a polymeric cluster, fourth, estimating the physical properties of the 

polymeric cluster, and finally preparation of the polymeric substances having the properties as 

estimated. 

U.S. Patent No. 5,550,630 describes a method for analyzing the structures of chemical 

organic compounds, polymers, polynucleotides and peptides. The method uses the integrated 

intensity of spectral light absorption in wide or narrow regions of the ultraviolet and/or visible 

spectrum and relates these parameters additively to the structural characteristics of the analyzed 

chemical compound. For the analysis of polymers, nucleotides and/or peptides the integrated 

intensities of spectral absorption are used sequentially in narrow regions of the ultraviolet light 

which enables the determination of the molecular weight and the complete amino acid composition 

of the analyzed compound. All these procedures are interconnected in an automatic 

spectrophotometry structural analyzer. 
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U.S. Patent No. 6,406,632 describes rapid characterization and screening of polymer 

samples to determine average molecular weight, molecular weight distribution and other properties 

is disclosed. 

U.S. Patent No. 6,687,621 describes a computational method for predicting a desired 

property and/or performance of polymers, and/or identifying and designing polymers that provide 

the desired property and/or performance, wherein the desired property can be provided by the neat, 

undiluted polymers, or diluted polymers in a composition. The method is a QSAR approach wherein 

the descriptors used are structural descriptors which are experimentally generated and/or derived 

from one or more analytical methods. 

Despite the research efforts in developing polymer property prediction models, there is still a 

need for a method for improving the prediction of polymer properties and a system having improved 

polymer property prediction capabilities. Furthermore, there is a need for a method for 

automatically determining the feasibility of laboratory measurements using (1) the expected standard 

deviation of the sample polymer property measurements and/or (2) process models and estimates of 

measurement uncertainty. 

Summary 

The instant disclosure is a method for improving the prediction and subsequent control of 

polymer properties and a system having improved polymer property prediction capabilities. The 

method for improving the prediction of polymer properties according to instant disclosure comprises 

the following steps of: (1) providing a polymer; (2) providing a prediction model; (3) utilizing said 

prediction model to define an average polymer property prediction value; (4) determining a feasible 

range; (5) measuring one or more properties of said polymer; (6) determining whether said one or 

measured polymer properties are within said feasible range; (7) validating said one or more 
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measured polymer properties if said one or more measured polymer properties fall within the 

feasible range or invalidating said one or more measured polymer properties if said one or more 

measured polymer properties fall outside of the feasible range; (8) updating said prediction model; 

(9) repeating said previous steps at least one or more times; and (10) thereby improving the 

prediction of polymer properties. The polymerization system having improved polymer property 

prediction capabilities according to instant disclosure comprises at least one polymerization reactor; 

an automated prediction model; means for measuring one or more polymer properties; means for 

detecting one or more erroneous measured polymer properties; and means for updating said 

automated predication model. 

In one aspect, there is provided a method for improving the prediction of polymer 

properties comprising the steps of: 

providing a polymer; 

providing a prediction model based on materia] balance and polymer properties; 

utilizing said prediction model to define an average polymer property prediction 

value, wherein said average polymer property prediction value is xp; 

determining a feasible range; 

measuring one or more properties of said polymer: 

determining whether said one or more measured polymer properties are within said 

feasible range; 

validating said one or more measured polymer properties if said one or more 

measured polymer properties fall within the feasible range or invalidating said one or more 

measured polymer properties if said one or more measured polymer properties fell outside of 

the feasible range; 

updating said prediction model: 

repeating said previous steps at least one or more times until updating said prediction 

model at least one more time; and thereby 

improving the prediction of polymer properties: wherein said feasible range is 

determined via 

- 4 -



and 

( & i "5 <$xp XHigk = *^1 + -V-21n(l-/) 

wherein said polymer property prediction value is logarithmic, and wherein 

Xj.oW is the lowest value expected for the lab value; 

xnjgbis the highest value expected for the lab value; 

1" is the probability that the sample is part of the collection of samples; 

ex is the standard deviation of the lab measurement method; 

xp is the model predicted bed average value; 

Tu is the amount of time uncertainty in the exact sample time; and 

dxp 

di 

is the derivate of xp with respect to time. 

In one embodiment, the instant disclosure provides a method for improving the prediction of 

polymer properties comprising the following steps of: (1) providing a polymer; (2) providing a 

prediction model; (3) utilizing said prediction model to define an average polymer property 

prediction value; (4) determining a feasible range; (5) measuring one or more properties of said 

polymer; (6) determining whether said one or measured polymer properties are within said feasible 

range; (7) validating said one or more measured polymer properties if said one or more measured 

polymer properties fall within the feasible range or invalidating said one or more measured polymer 

properties if said one or more measured polymer properties fall outside of the feasible range; (8) 

updating said prediction model; (9) repeating said previous steps at least one or more times; and (10) 

thereby improving the prediction of polymer properties. 
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In another aspect, there is provided a method, for improving the prediction of polymer 

properties comprising the steps of: 

providing a polymer; 

providing a prediction model based on material balance arid polymer properties; 

utilizing said prediction model to define an average polymer property prediction 

value, wherein said average polymer property prediction value is xp; 

determining a feasible range: 

measuring one or more properties of said polymer: 

determining whether said one or more measured polymer properties are within said 

feasible range; 

validating said one or more measured polymer properties if said one or more 

measured polymer properties fall within the feasible range or invalidating said one or more 

measured polymer properties if said one or more measured polymer properties fall outside of 

the feasible range; 

updating said prediction model; 

repeating said previous steps at least one or more times until updating said prediction 

model at least one more time; and 

thereby improving the prediction of polymer properties; wherein said feasible range is 

determined via 

wherein said polymer property prediction value is non-logarithmic, and wherein 

Xi.ow is the lowest value expected for the lab value; 

x^, is the highest value expected for the lab value; 

f is the probability that the sample is part of the collection of samples; 

a is the standard deviation of the lab measurement method; 

xp is the model predicted bed average value; 

Tu is the amount of time uncertainty in the exact sample time; and 

and 

•p 
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di 

is the derivative of xp with respect io time. 

In an alternative embodiment, the instant disclosure provides a method for improving the 

prediction of polymer properties, in accordance with any of the preceding embodiments, except that 

the average polymer property prediction value is x . 

4c 



In an alternative embodiment, the instant disclosure provides a method for improving the 

prediction of polymer properties, in accordance with any of the preceding embodiments, except that 

the feasible range is determined via 

XLow ~ XP dt 
• Tu; and 

XHigh XP 1 +—V— 2in(l — y) 
V 

dxn 

wherein the polymer property prediction value is logarithmic; 

or the feasible range is determined via 

dx. 
^Low = xp- <Jsj~ 2ln(l -/) -Tn; and 

dx. 
kHigh = xp +o-V~21n(l-/)+—fr„; 

dt 

and wherein 

wherein the polymer property prediction value is non-logarithmic; 

xLow is the lowest value expected for the lab value; 

xHigh *s highest value expected for the lab value; 

/ is the probability that the sample is part of the collection of samples; 

a is the standard deviation of the lab measurement method; 

Tu is the amount of time uncertainty in the exact sample time; and 

dt 
is the derivative of xp with respect to 
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In another aspect, there is provided a method for improving the prediction of polymer 

properties comprising the steps of: 

providing a polymer; 

providing a prediction model based on material balance and polymer properties; 

utilizing said prediction model to define an average polymer property prediction 

value, wherein said average polymer property prediction value is xp; 

determining a feasible range; 

measuring one or more properties of said polymer; 

determining whether said one or more measured polymer properties are within said 

feasible range; validating said one or more measured polymer properties if said one or more 

measured polymer properties fall within the feasible range or invalidating said one or more 

measured polymer properties if said one or more measured polymer properties fall outside of 

the feasible range; 

updating said prediction model; 

repeating said previous steps at least one or more times until updating said prediction 

model at least one more time; and thereby improving the prediction of polymer properties; 

wherein said feasible range is determined via xi/>w=x1,(l-delta)u; and 

X|!i?h-xp(r+delta); wherein xpis the model predicted bed average value. 
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In an alternative embodiment, the instant disclosure provides a method for improving the 

prediction of polymer properties, in accordance with the preceding embodiment, except that the 

dx xkp~xkp~l 

—- is determined via fr-; wherein 
dt tk-tk~l 

k represents the current time; and 

k-1 represents the time one calculation interval previously. 

In an alternative embodiment, the instant disclosure further provides a polymerization system 

having improved polymer property prediction capabilities comprising at least one polymerization 

reactor; an automated prediction model; means for measuring one or more polymer properties; 

means for detecting one or more erroneous measured polymer properties; and means for updating 

said automated predication model. 

In an alternative embodiment, the instant disclosure further provides a method and a system 

for detecting erroneous polymer property measurement values before these values are used to 

manipulate reactor conditions. 

In an alternative embodiment, the instant disclosure provides a polymerization system having 

improved polymer property prediction capabilities, in accordance with the preceding embodiment, 

except that the means for measuring one or more polymer properties is an automated device. 

In an alternative embodiment, the instant disclosure provides a polymerization system having 

improved polymer property prediction capabilities, in accordance with any of the preceding 

embodiments, except that the means for detecting one or more erroneous measured polymer 

properties is an automated device. 

In an alternative embodiment, the instant disclosure provides a polymerization system having 

improved polymer property prediction capabilities, in accordance with any of the preceding 
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embodiments, except that the means for updating said automated predication model is an automated 

device. 

In an alternative embodiment, the instant disclosure provides a polymerization system having 

improved polymer property prediction capabilities, in accordance with any of the preceding 

embodiments, except that the automated predication model is a computer model. 

Brief Description of the Drawings 

For the purpose of illustrating the invention, there is shown in the drawings a form that is 

exemplary; it being understood, however, that this invention is not limited to the precise 

arrangements and instrumentalities shown. 

Fig. 1 is a flow chart illustrating how the instant invention operates; 

Fig. 2 is flow chart illustrating how one or more erroneous measured polymer properties are 

detected; and 

Fig. 3 is a graphical illustration of automated detection of one or more erroneous measured 

polymer properties to improve the prediction of such polymer properties. 

Detailed Description of the Invention 

The instant invention is a method for improving the prediction of polymer properties and a 

system having improved polymer property prediction capabilities. The method for improving the 

prediction of polymer properties according to instant invention comprises the following steps of: (1) 

providing a polymer; (2) providing a prediction model; (3) utilizing said prediction model to define 

an average polymer property prediction value; (4) determining a feasible range; (5) measuring one or 

more properties of said polymer; (6) determining whether said one or measured polymer properties 

are within said feasible range; (7) validating said one or more measured polymer properties if said 

one or more measured polymer properties fall within the feasible range or invalidating said one or 
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more measured polymer properties if said one or more measured polymer properties fall outside of 

the feasible range; (8) optionally updating said prediction model; (9) repeating said previous steps at 

least one or more times; and (10) thereby improving the prediction of polymer properties. The 

polymerization system having improved polymer property prediction capabilities according to 

instant invention comprises at least one polymerization reactor; an automated prediction model; 

means for measuring one or more polymer properties; means for detecting one or more erroneous 

measured polymer properties; and means for updating said automated predication model. 

The term "polymer" is used herein to indicate a homopolymer, an interpolymer (or 

copolymer), or a terpolymer. The term "polymer," as used herein, includes interpolymers, such as, 

for example, those made by the copolymerization of ethylene or propylene with one or more alpha-

olefin(s). 

The term "interpolymer," as used herein, refers to polymers prepared by the polymerization 

of at least two different types of monomers. The generic term interpolymer thus includes 

copolymers, usually employed to refer to polymers prepared from two different types of monomers, 

and polymers prepared from more than two different types of monomers. 

Any conventional homopolymerization or copolymerization reactions may be employed to 

produce the polymer compositions of the instant invention. Such conventional homopolymerization 

or copolymerization reactions include, but are not limited to, gas phase polymerization, slurry phase 

polymerization, liquid phase polymerization, and combinations thereof using conventional reactors, 

for example, gas phase reactors, loop reactors, stirred tank reactors, and batch reactors. 

The polymer in the instant invention may be any polymer; for example, the polymer may be 

any polyolefm. The polyolefin may be any homopolymer and/or copolymer of one or more olefins. 

For example, the polyolefin may be a homopolymer of ethylene or a copolymer of ethylene with one 
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or more a-olefins such as propylene, 1-butene, 1-pentene, 1-hexene, 1-heptene, 1-octene, 1-nonene, 

1-decene, and 4-methyl-l-pentene. In the alternative, the polyolefin may be a homopolymer of 

propylene or a copolymer of propylene with one or more a-olefins such as ethylene, 1-butene, 1-

pentene, 1-hexene, 1-heptene, 1-octene, 1-nonene, 1-decene, and 4-methyl-l-pentene. 

Referring to Fig. 1, polymer samples are collected from a polymerization reactor. The 

polymer samples may be collected via any means capable of collecting such polymer samples. For 

example, the means for collecting polymer samples may be an automated device or a person. 

The polymer samples are then analyzed to determine certain polymer properties. These 

polymer properties include, but are not limited to, density, melt index, melt flow rate, molecular 

weight, molecular weight distribution, weight and/or molar percentage of one or all atomic elements, 

average weight and/or molar percentage of each molecular group, number of each molecular group, 

number of each monomer, degree of unsaturation, degree of branching within a molecule and/or part 

of a molecule, weight percentage of each atomic element in a branching group, number of each 

molecular group in a branching group, number of each type and/or number of functional groups 

and/or their percentage of repeating units, monomer units or other subunits, viscosity, glass 

transition temperature, melting point, solubility, cloud point, heat capacity, interfacial tension, 

interfacial adhesion, refractive index, stress relaxation, sheer, conductivity, permeability, 

diamagnetic susceptibility, thermal conductivity, any other quantifiable polymer property, or 

combinations thereof. The polymer properties may be determined via any means capable of 

determining a numerical value for such properties; for example, the means for determining such 

polymer properties may include any analytical methods such as, but not limited to, nuclear magnetic 

resonance, infrared spectroscopy, UV/visible spectroscopy, fluorescence spectroscopy, quantitative 

hydrolysis, elemental analysis, chromatography, mass spectrometry, light scattering, osmometry, 



electrophoretic techniques, quantitative gravimetric analysis, and the like. Such analytical methods 

may be conducted via an automated device or a person. 

Subsequently, these one or more measured polymer property values are entered into a 

laboratory information management system ("LIMS"), which may be any computer system. The 

one or more measured polymer property values may be entered into the LIMS via an automated 

device or a person. The computer application then checks to see if the one or more measured 

polymer properties is configured to be auto-approved or approved by the operator. The system may 

further provide recommendations to the operator regarding approval or rejection of one or more 

measured polymer properties. The operator may approve one or more measured polymer properties, 

or the operator may reject only those one or more measured properties falling outside of the 

acceptable range, that is, outlier values. The property model is calculated using the one or more 

measured polymer properties to estimate polymer properties in a cyclic recursive fashion. 

Referring to Fig. 2, the one or more polymer properties are then analyzed for outlier values, 

which are defined as those values residing outside of the feasibility range, as defined hereinbelow, 

according to the following steps. The laboratory fault detections may be achieved by performing 

calculations to determine if property values should be automatically approved or if the operator 

should make the approval decision. First, the uncertainty bands in one or more polymer property 

measurements are calculated via statistical methods or polymer property model input variations. The 

uncertainty bands in one or more polymer property measurements, for example, may be calculated 

by a sample standard deviation or using a polymer property model and input variation estimates. 

The uncertainty bands of the one or more measured polymer properties, as used herein, refer to 

lower limit and upper limit values defining the acceptable polymer property ranges. The standard 

deviation of the polymer property measurement may be determined off-line from historical or other 
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pre-existing data, as well as online from recent history. The uncertainty estimates include model and 

input variable uncertainties, as well as uncertainty in the measured polymer property values and 

sample time. For example, a model may used to predict the laboratory measurement based on input 

variable measurements. This model is then augmented with the estimates of the input parameter 

unceitainties, and the uncertainty in the timing and value to the laboratory measurement. 

The rate of change of one or more polymer property measurements are estimated via a 

polymer property model. The uncertainty of one or more polymer property measurements is 

estimated for the time that the one or more polymer property measurements are obtained. 

Feasibility bands for polymer property measurements are estimated, for example, using the 

augmented model. Feasibility bands for polymer property measurements, as used herein, refer to 

lower limit and upper limit values defining the physically possible polymer properties based on the 

prediction model. The feasibility range is further described hereinbelow. Preferably, the lower limit 

and upper limit values of the feasibility bands define a narrow range. The actual measured polymer 

properties are compared to those high and low feasibility bands or limits at the time the samples 

were taken from the reactor. The measured polymer properties are validated or invalidated based on 

the comparison of the measured polymer properties to the high and low feasibility limits. The 

validated and invalidated measured polymer property samples are marked as such, and they are 

being used for controlling reactor conditions; thus, flagging unreliable polymer property 

measurements before these measurements are acted upon, and facilitating appropriate reactor control 

decision makings. The laboratory fault detection steps mentioned above may be repeated as 

necessary. The comparison of the one or more polymer properties with the high and low feasibility 

limits may be conducted via an automated device such as a computer or a person. 

The feasibility range may be determined via 
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XLow ~ XP !-—•V-21n(l-/)l-^ 
v x„ J A 

r„; and 

XHigh ~~ XP 

r a J . dx. 
1+—V-21n&-/) 

v 
H—• 

wherein the polymer property prediction value is logarithmic; or in the alternative, the 

feasible range is preferably determined via 

dx. 
X Low XP crV-21n(l —/) ^r„;a.id 

•W =Xp+ o-J-2ln{l-f) 

wherein the polymer property prediction value is non-logarithmic; 

and wherein 

XLOW *s fhe lowest value expected for the lab value; 

xHigh is the highest value expected for the lab value; 

/ is the probability that the sample is part of the collection of samples; 

G is the standard deviation of the lab measurement method; 

xp is the model predicted bed average value; 

Tu is the amount of time uncertainty in the exact sample time; and 

dx. p is the derivative of x with respect to time. 
at 

dx xk-xk~l 
The —- is preferably determined via —; wherein 

dt t ~~~ T 

k represents the current time; and 

k-1 represents the time one calculation interval previously. 
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In the alternative, the feasibility range may be determined via = xp{l-delta)u; and 

xmgh -•*>(* + delta), and wherein xp is the model predicted bed average value. 

Examples 

The following examples illustrate the present invention but are not intended to limit the scope 

of the invention. The examples of the instant invention demonstrate that unreliable polymer 

property measurements are flagged before these measurements are acted upon; thus making 

appropriate reactor control decision makings. Furthermore, these examples show that the instant 

invention provides the means for detecting erroneous polymer property measurement values before 

these values are used to manipulate reactor conditions. 

Example 1 

Example 1 is a comparative example, showing unreliable polymer property measurements 

may cause the wrong action to be taken. In a gas phase polymerization of polypropylene, the instant 

invention was utilized to flag unreliable polymer property measurements. The data recorded, as 

shown in Fig. 3, shows that the operator ignored the warning from the laboratory fault detection 

system; thus, approving the sample at "Time A." This caused the hydrogen to propylene molar ratio 

setpoint to be inappropriately lowered by the polymer property controller in response to a "bad" 

reading. The result of this incorrect decision may be seen in the next laboratory sample, shown at 

"Time B", where the Melt Flow laboratory reading was apparently low. 

Example 2 

Example 2 is an inventive example, showing that unreliable polymer property measurements 

are flagged before these measurements are acted upon; thus making appropriate reactor control 

decision makings. In a gas phase polymerization of polypropylene, the instant invention was utilized 
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to flag unreliable polymer property measurements. The data recorded, as shown in Fig. 3, shows 

that the operator made the correct decision not approve the lab sample at "Time C" in agreement 

with the recommendation of the laboratory fault detection system; thus, avoiding a process 

disruption. 

The present invention may be embodied in other forms without departing from the spirit and 

the essential attributes thereof, and, accordingly, reference should be made to the appended claims, 

rather than to the foregoing specification, as indicating the scope of the invention. 
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WE CLAIM: 

1. A method for improving the prediction of polymer properties comprising the steps of: 

providing a. polymer; 

providing a prediction model based on material balance and polymer properties; 

utilizing said prediction model to define an average polymer property prediction 

value, wherein said average polymer property prediction value is xp; 

determining a feasible range; 

measuring one or more properties of said polymer; 

determining whether said one or more measured polymer properties are within said 

feasible range; 

validating said one or more measured polymer properties if said one or more 

measured polymer properties fall within the feasible range or invalidating said one or more 

measured polymer properties if said one or more measured polymer properties fall outside of 

the feasible range; 

updating said prediction model; 

repeating said previous steps at least one or more times until updating said prediction 

model at least one more time; and thereby 

improving the prediction of polymer properties; wherein said feasible range is 

determined via 

/ cr \ axT, 
= xp\ 1 - - V-2M1-/) - ~ ; 

V xp J di 

and 

/ cr , \ dx„ 
xmgh = A?jl + — V-21n(l -/) I 4- — Tu; 

wherein said polymer property prediction value is logarithmic, and wherein 

X|.ow is the lowest value expected for the lab value; 

Xnigi, is the highest value expected for the lab value; 

f is the probability thai the sample is part of the collection of samples; 

a is the standard deviation of the lab measurement method; 

x.,is the model predicted bed average value; 

Tu is the amount of time uncertainty in the exact sample time; and 

dxp 

di 

is the derivate of xp with respect to time. 
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The method for improving the prediction of polymer properties according to 

claim 1, wherein said 

dx p 

dt 

is determined via 

tk _ jk-1 < 

wherein 

k represents the current time; and 

k-1 represents the time one calculation interval previously. 

3 A. method for improving the prediction of polymer properties comprising the 

steps of: 

providing a polymer; 

providing a prediction model based on material balance and polymer properties; 

utilizing said prediction mode] to define an average polymer property prediction 

value, wherein said average polymer property prediction value is xp; 

determining a feasible range; 

measuring one or more properties of said polymer; 

determining whether said one or more measured polymer properties are within said 

feasible range; 

validating said one or more measured polymer properties if said one or more 

measured polymer properties fall within the feasible range or invalidating said one or more 

measured polymer properties if said one or more measured polymer properties fall outside of 

the feasible range; 

updating said prediction model; 

repeating said previous steps at least one or more times until updating said prediction 

model at. least one more time; and 

thereby improving the prediction of polymer properties: wherein said feasible range is 

determined via 

and 

wherein said polymer property prediction value is non-logarithmic, and wherein 
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Xi.ow is the lowest value expected for the lab value; 

xnigh is the highest value expected for the lab value; 

f is the probability that the sample is part of the collection of samples: 

a is the standard deviation of the lab measurement method; 

xP is the model predicted, bed average value; 

Tu is the amount of time uncertainty in the exact, sample time; and 

di Xp 

di 

is the derivative of xp with respect to time. 

4. A method for improving the prediction of polymer properties comprising the 

steps of: 

providing a polymer; 

providing a prediction model based on material balance and polymer properties; 

utilizing said prediction model to define an average polymer property prediction 

value, wherein said average polymer property prediction value is xp; 

determining a feasible range; 

measuring one or more properties of said polymer; 

determining whether said one or more measured polymer properties are within said 

feasible range; validating said one or more measured polymer properties if said one or more 

measured polymer properties fall within the feasible range or invalidating said one or more 

measured polymer properties if said one or more measured polymer properties fall outside of 

the feasible range; 

updating said prediction model; 

repeating said previous steps at least one or more times until updating said prediction 

model at least one more time; and thereby improving the prediction of polymer properties; 

wherein said feasible range is determined via XL,w-xp(l-deita}u; and 

XHigipXpO+dclla); wherein xpis the model predicted bed average value. 
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A METHOD FOR IMPROVING THE PREDICTION OF POLYMER 

PROPERTIES AND A SYSTEM HAVING IMPROVED POLYMER 

PROPERTY PREDICTION CAPABILITIES 

Abstract 

A method for improving the prediction of polymer properties and a system 

having improved polymer property prediction capabilities 

(No suitable figure) 


