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H 1. Previous Work on the Modeling of LDPE Reac-
tor

A = Flow model | QSSA
1. Thies and Schoenemann(1972) PFR* Yes
2. Agrawal and Han(1975) Dispersion | Yes
3. Chen et al.(1976) PFR No
4. Thies(1979) PFR Yes
5. Lee and Marano(1979) PFR No
6. Donati et al.(1981) Tanks No
7. Goto et al.(1981) Tanks Yes
8. Hollar and Ehrlich(1983) PFR No
9. Yoon and Rhee(1985) Dispersion No
10. Gupta et al.(1985) PFR Yes
11. Mavrides and Kiparissides(1985) PFR No
12. Shirodkar and Tsien(1986) PFR No
13. Brandolin et al.(1988) PFR No
14. Zabisky et al.(1992) PFR Yes
15. Kiparissides et al.(1993) PFR No
16. Brandolin et al.(1996) PFR No

*PFR : Plug flow reactor.
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I 2. Kinetic Constant
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Cold Injection
CI

Reactor before

Reactor before | ¢ . f
Mixer cold injection

cold injection

a8l 2. Cold injection system,

¥ 3. Mass and Energy Balance Around Cold Injection
Process

Total mass gt ey = g
Component balance | #it;wy: + Mcrtbng cr = MW ¢
ethylene i Woy, i + Mczwoz c1 = MgWoy 5
Oxygen W i T MorWs, e = Mgtls, g
Solvent vY; = v/Y;
The others (Y = dead/live polymer moments)
Energy miCoT; + e ool o= CoTy

B 4. Comparison of Experimental Data and Simulation
Results

Grade A | Grade B
. Experiment ~21 ~21
Conversion | ;11 ulation 214 212
Experiment 9550 9845

Production Rate Simulation 9645 10012

Experiment| 15567 18909
Simulation 14357 20123
Experiment| 82278 67892

M,

My Simulation | 80654 | 71265
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#} 3. Data input window.
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2l 4. Simulation result windows.
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AME7|E

Specific heat transfer area(m?/m)

- Cross sectional area of reactor(m?)

Concentration(kgmol/m?)

. Heat capacity(kcal/kg C)

Dead polymer

Reactor diameter(m)

. Activation energy(kcal/kgmol)

Fanning friction factor

Oxygen initiation efficiency

. Initiator initiation efficiency

Enthalpy(kcal/kg)

Initiator

Intermediate product by oxygen decomposition
Intramolecular chain transfer reaction constant
hh)

Oxygen decomposition reaction constant

(b

- Initiator decomposition reaction constant(h™)

Forward reaction constant in oxygen decomposi-
tion{m?3/kgmol h)

Initiation reaction constant by oxygen

(m®/kgmol h)

. Initiation reaction constant by initiator

(m®/kgmol h)

Propagation reaction constant(m®/kgmol h)
Reverse reaction constant in oxygen decomposi-
tion reaction(m>/kgmol h)

Termination by combination reaction constant
{m3/kgmol h)

. Termination by disproportionation reaction con-

stant(m®/kgmol h)

: Chain transfer to polymer reaction constant

(m®/kgmol h)
Chain transfer to solvent reaction constant
(m®*/kgmol h)

Monomer

: Molecular weight of ethylene

Mass flow rate(kg/h)

- Oxygen

Pressure(bar)

Live polymer

C:

I

Temperature(K)
Overall heat transfer coefficient
(kcal/m* h K)
Velocity(m/h)
Mass fraction
Reactor length{m)

e~ #x
nth order live polymer moment
nth order dead polymer moment
Density

ol2HFx}

Cooling water
Initiator

LCB: Long chain branching

M: Monomer

0,: Oxygen

v

S:

Reaction mixture

Chain transfer agent

SCB: Short chain branching

10.

11.

12.

13
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