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Abstract

A set of alpha methyl styrene recovery unit is designed in the phenol acetone plant of Jilin Petro-
chemical Co. In 2001, the transformation of the original rectification tower for the use of the old,
and unreasonable process design resulted in that the production of alpha methyl styrene products
had quality problem, such as purity is low, color is yellow and so on, which had serious impact on
the alpha methyl styrene as product sales. In this project, based on a process simulation research
and laboratory research, we redesign the process and put forward the reform plan. Under the
premise of keeping the main equipment unchanged, using the way of light off tower and finished
tower being added with the sidestreams, the alpha methyl styrene production quality issue is
successfully solved.
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1.1. EHId a-BEXZHBERBARIMRE & Riad

EAN By A= TEEER: RARIE, FR - RERIEFNREEZAME =M, R uoRid T
L H 92%. BEHPEBML S A R T 2 RS, S I T EIRE. R akik. BAREIER R
WRIEFEERLE, HhRARERREARS .

H ATV 2 B R ARGk 8256 3% e R EIRIRE, RS0 TS8R By . PR 5 U 7= o — 1A [ 2R = 45
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211 RIZ%:E

R AP E T LR

JRTE WM T & 1o AR SEhr R fE i AR T-701 BEEE T4 (A1 7.016 m/h £24E, B5THR 42 40
7% 0.638 m¥h ([EI3fEL 11); #ER N 4.086 m¥h, HIZESEA M RR E 202 0.1 m¥h, DLk AR & EAHD 1
Yokl 3.795 m¥h HEA T-702 ¥, & & a- FEEZIHHYEI T-702 BB TR H 2 9 % 3.048 m¥h,
PETR A1 4 10.667 m/h (JA1EL 3.5); HH T-702 355K - 32K 2085 0.75 m¥/h, iZ4klk AT ina
i o- B IR AN R 2R

212 BETERE

o- IR IR I 7 B i R SE i, B E BT iR, AR B S TiAS 21 e N R S e e 2y, i
BB 3] o- HEIR CM 7 i o ARSI 0 R I, SR AR i A2 3 5542 09 1700 mm, i 5%
BA42 5 600 mm, M H RT3 E T-701 BEE542N 1200 mm, T-702 £#51542 4 1400 mm, BIRREM 2 ER. A
FHREMYBR RN EN, AR HIA &, @ RS S e K DL R B o R
KON SUERFEEILE 2.

0.638 m*h 3.048 m*h
AR Y SR
R=11 R=3.5
7.016 m*h 10.667 m*h
2miE R}
4.086 m*h 9m3IFE} A 13.92miE %}
R T-701 T-702
13.5miEk} 9. 44mifik}
0.1 m*h 0.75 m*h

Figure 1. Original process flow diagram
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Figure 2. Process flow diagram after transformation
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i T-701 B TR 2 1/3 BIRHE I 2) 0.818 mPth, 28I #cHE 0.01 m¥h, MR H14 2/3
kL 1.722 m¥h, Sy T-702 bkl HETREGE 7.36 méh (L 9). H T-702 FEFF—f 24 i 11,
K a-H R 277 5 0.357 mh; S TR T2 1.347 mfh, B TH[AI 9.43 m¥/h (i 7), T-702
B 22 kA BHERL 0.0025 m¥/h, DA a- IR 2R IR . %4577 & 2000 MiTHEL, BS54 oA
T-701 #4274 1019 mm, T-702 354579 1127 mm, A % B BRI L 2K .

2.2. 5B 5By

22.1 REFRH
AT H 5 JEUR Gk AR IRGE e o- IR ZARIR SR LA 1.

222 ¥EGE
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Figure 3. Experimental equipment diagram on experimental study
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Table 1. Composition of raw materials for distillation test
= 1. BRI RRE R

Aoy J5 553 H(%)
AR 84.936
o-HEER LW 14,546
o- HIEZR IR 0.033
P 0.235
H 0.024
WL 0.016
B S 0.100
BT 0.034
2-IRHE-1-T 0.024

Bl EE IR A A R, PSS IEAEI A R AR St . B DRI I SRR, ARG 2 /N B
M, IR M A RR R R S, BRI (R E S AR € B v k.
FERERNRETE

N FRTA P B AR PR TR RERE T R AR R, BT T-702 BEEEAT TR, Had iy 5%
BEW LR, BORED MT BT B, B AR BRI, e R 5 B 14T 8
FHEATIRARBAHE, B YA, BB FRREIAT SRR AT M ELRAE R H 8, 32— 2D B ARSIt KU

2.4, RELERKETHS

2.4.1. MNAREER L

1) Pueaifie

a) Bt ik

B Bt (R 36 48 SR L% 2.,

b) KR S

FhR M A5G T2 S8 L 3: g RINAE 4,

AR I e R I B T B ER B o- R RO R AN T OB R
IRV 51 . B M , SET0 S5 NP 10 5, DRk mT DR S 7= A 958 el 2 PR T
JELZH T-702 3558 ok, S E o- FHK IGTERE B 2 B b P2 A R G S 4y 51 i . IRt ] A
e, R PR U8 L 20T DA = i 8 1) 7

2) Fii ER%

G TEEAT T T AN [ B ARCEORN AN [R] 0 24tk HR A7 B8 1 it e K8, BRI 64 i, MU ZRdh iAoy 17
Pert ik g R W2 5 AR 6. BENRECH 76 i, MU AL B Dy 29 Fitikue 45 B WAL 7 Ak 8.

HER 25 R AT A BRI A RAT G bl ebr, SR RIEARYE, Wk TR T S,
ATLLR T8 S T B I uE. MG E RS, T o-HFHIK 206 2 & B 1900 ppm F4 4% 780 ppm, i
BRI 2 A7 B AT T R T4 I T - R 205 & &= .

3) KRR

FEfAR L2 E 9: Km0 2 R S A5 RS L WA 10 7= i Sl iR bR 5 20 i s
SR 11, RIGFTAS 5 ASTM (D6367-12)kr it (1%} 8 L4 12,
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Table 2. pH value and color number change before and after alkali cleaning
F 2. WERIR PHEREBSEK

B e
TiH B T
1% NaOH 1% Na,CO4
PH {f 5 6.7 6.6
©s 100 90 85
Table 3. Process parameters of decolorization tower
=3 MEBRIZSHE
BRI ZIC
B2 TRAER [EIF/ A= e 71/Mpa
PETH %
105~110 120~130 63 5 —0.070~-0.075

Table 4. Comparison of the top components and raw materials for the decolorization tower (-- that is not detected)

4. BBIETNA S SREMIL(-RTRE L)

{E| JEURHR 5 % AT 7%

S S 0.17198 0.20998

LB 0.10135 0.14956

HHn 0.0598 0.06055

o-FHIEL A 98.85098 99.56649

AT HR 0.07087 0.0067

7% LI 0.07358 0.01343
2- IR I e 0.07561 -
- THEAL, 4-THEEE 0.20008 -
2, A-TRHR-A- TR 1R (TR ) 0.03422 -
2, 3-THIHE-2, 3-TIRIEThR(ZEM) 0.07488 -
2, 5-HEHE-1-CUR(ZR) 0.22401 -
1, 1, 3-=HIEE-3-ZKE- A EIH(=RY) 0.0276 -
2, A HIE-A-FIRE-2-IIH(CRD) 0.03503 -
S8 100 10

Table 5. Plate number 64, side draw position 17 blocks off heavy test parameters
Fe 5. BIR¥A 64 1R, MKMBHUER 17 REERIETZEE
SRR B R WBEIC
FETERER FRTEE MR A7 B8R 17 HUbR B °C BERRIC
34 30 105~110 120~130
HERLE/mI/min HAEE /1/Mpa [EF/ BETHUR H 4R
1.5~2 -0.070~-0.075 9 1:3
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Table 6. Plate number 64, side draw position 17 blocks off heavy test results
72 6. BIREA 64 1R, MLMBAER 17 RIREROLER

- EE T % MZE2H B/ %

" WE RAE  «REFRLE  RTEE &YW WE REER  «WERCE  RTEER RSP
RIGLER - 99.10 0.19 - - 011 7874 21.11 0.04 -
HiLESE 0017 98.98 0.11 - - 0.14  79.08 20.73 0.035 -

Table 7. Plate number 76, side draw position 29 blocks off heavy test parameters

T EMBAT6R, MEMEMNERN 29 RBEERXRLTZEH

SR AR B IRJEIC
R B FRIHBL LR AL B 5 29 Bt BT °C EIc
46 30 105~110 120~130
HERHE/ml/min PEAE R 71/Mpa (A7 Lt TR 2R
15~2 —0.070~-0.075 9 1:3

Table 8. Plate number 76, side draw position 29 blocks off heavy test results (-- that is not detected)
8. BAREA 76 1R, MLMEAER 29 RREEIRWLER(-FRnAKGH)

. BT, % LR K, %

o PR RAR oWERZE  BTHER KA HER RAR oWERZE  RTHEXR REY
WIGLEE 0.0137  99.68 0.078 - - 014 7576 24.06 0.02
HiLE R 0017 98.98 0.11 - - 0.0092  75.63 24.15 0.024

Table 9. Refining tower process parameters
#9. BHIBELZSH

SRR B IRJE/C
FhTEEL PRIBEL MR AL E N H 65 LR PETH e
47 27 105~110 120~130
HERHE/ml/min PEAE R 71/Mpa [F] 37 Lt TR 2R
0.5~15 -0.070~-0.075 5 4:1

Table 10. Comparison between experimental results and simulation results of refining tower (-- that is not detected)

F 10, FHREREER SEUERI L (-RRARIEH)

. PETRALAR, % M4k, %

o AR RBAR  «WIERAE  BRTER REeW WE BEER «PERLE TR ReD
wsR - 99.98 - - - 0.008  0.50 99.26 0.19 -
BDAE 011 99.86 0.0002 - - 025 0.5 99.43 0.16 -

Table 11. Control indexes and analysis results of product color number
= 11 FReSIEHiEiRS iR

i H P Bk ML R
P <5 <5
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FARIG 45 T KIS &5 R 5L REAY) &, BT H RS TSN SUE.
HIEEM 2R 1) a- TR 20577 A5 4 ASTM (D6367-12) i &35k, 5 SR F (1 L 2 Bk R AE e 15 3 & 4%
11 AMS 745

24.2. TR ERRAEERZITIR

Tk A BRI 4 R WK 13, & 14,

AIR S5 R P LG K T-702 S5 N IR, AIEIESE o PR IR IR Al EIA 3 99.8% LA F, i)
FI A 7 e Bl o B SRR SR A RS B AL B AR B o- WK OM 0, SR T A ki, &
PR (HMERRIER, EREF NSRBI o- R LJGE 8N T 0.03% 12K, 5 — e,

Table 12. Contrast of test products and ASTM (D6367-12) standard [5]
= 12. IRIFF8~ 55 ASTM (D6367-12)fR EXTLE[5]

fatr ASTM (D6367-12)Fx#E SEH R
S TG WA (18.3°C~25.6 C 4 1 T M%) TEHUE AR
AMS &, HE% >99.00% 99.26
A GV E R, me/ke< 20 A
REY S =, mgkgs 10 AT H
PHZ5RI(TBC), mg/kg 10-20 (ERARYE 75 %) ENIIPN
R, Pt-Co <20 <5
Table 13. Tuning test results and simulation results, reflux ratio: 4
= 13, ARNKBRAERSEEGER, B 4
R I (8] 2014 4£ 3 H 27 H 18:00
{EIREESZES [ EDNARC AP
R P10 e R BEEL BT W EF
g, °C 1133 138.20 114.6 138.8
77, kpa 33.75 60.46 33.75 48.25
Wi, mih 29 25 0.35 10.0 2.90 2.509 0329  10.04
HIr44FR, Wito SRR TR
I 0.049  0.0009 0.049 0.0005
EASE S 87.38 98.58 0.11 87.5027 98.62  0.0040
ILES 0.092 0.062 0.01 0.092 0.094  0.0018
o-HHEZR 20 12.35 1.27 99.24 12.35 1.28 99.93
AT HEE 0.0053  0.0001 0.07 0.0053 0.05
2-IREET R 0.0009
2, 3-TOKHE-2, 3-THET
2, 5-TORE-1-OUE
1, 1, 3-=HIHE-3-KEE- A ke 0.001 0.001 0.018
2, 4-ZFRHE-A-FRE-2- 1 0.0009 0.02

X 0.17 0.08 0.06
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Table 14. Tuning test results and simulation results, reflux ratio: 4.03

= 14 PRI ER SBRIER,

[EEL: 4.03

HUREI 7] 2014 47 3 A 28 [ 11:00
I RIG LR B 45 R
BEEL BT B ER/ BER AT B mF/
B, °C 99.01 1322 109.9 135.3
J£71, kpa 28.97 57.05 2897 4347
ik, myh 3.18 2.6 0.35 1050  3.181 2.743 0353  11.00
HIr2HK, Wit URIEES st
AR 0.0004 0.00031 0.0004  0.0045
AP S 86.64 98.13 0.05 87.0286  98.38 0
B 0.083 0.08 0.01 0.083 0.094  0.0018
o- K 20 12.88 1.56 99.82 12.88 1.52 99.93
AT R 0.0059 0.06 0.0059 0.051
2- AT 0.0021
2, 3-TOKHE-2, 3-TIEET 0.00027
2, 5-TREE-1-OE 0.00068
1, 1, 3-=H3-3-2FE-— A kel 0.000047 0.0078 0.0021 0.018
2, 4-TIOREE-A-FREL-2- IR 0.01
X 0.39 0.23 0.041

3. &

1) MRAETER TZMETEM T a- I 200 0 AR $ N BT T, SEI0 ST a- I HEIR 2067 5t
RAFE ASTM(6367-12) b5, X345 R SIAERBINLE FANRF, I0E 7 i€ T ZWrEmmrfr e, v
FERSUERME TR,

2) WE T a-WIEFR LI SO RV, H15E 7IETT R, AR T 7 i PR R

3) MRAE LI BT AE RARAEAANGE R, W HATA R B T-702 8547 TR0, MI0E RS
(1) o= 32 Z 05 77 i P 0] LLIA B 99.8% LA b, IE W 1 B8 Y H AR BE 5 2 2B AR S i I A

4) WG LR R B S R SR ARSI A R EE AW &, SRR B T 5, W]
PAF T8 S A4 - 2 B I g
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