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Abstract

In the oxidation reaction process of a purified terephthalic acid (PTA) unit, the oxidized circulating
mother liquor is withdrawn at a ratio of approximately 8%~12% to guarantee product quality. The
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withdrawn mother liquor contains residues enriched with acetic acid, terephthalic acid (TA), iso-
phthalic acid (IPA), benzoic acid (BA), 4-carboxybenzaldehyde (4-CBA), p-toluic acid (PT acid), co-
balt, manganese, iron and other components. The residues are sent to the resource recovery unit.
Toluene is used as the extractant to recover the by-products benzoic acid and p-toluic acid from the
residues generated in the PTA production process. Solid TA and IPA are separated by an extraction
filter and then fed into a dryer for drying. The organic phase, namely the mixed solution of toluene
and benzoic acid, is treated in a vacuum distillation column to realize the separation of toluene and
benzoic acid. Toluene is recycled, and benzoic acid is obtained as a by-product. The filtrate from the
extraction filter flows into the downstream decanter to separate the aqueous phase and oil phase.
The aqueous phase enters the cobalt-manganese catalyst recovery system to remove corrosive metals
such as iron and chromium, followed by the recovery of cobalt-manganese catalysts. Taking 2.2 mil-
lion tons per annum PTA unit as the research object, the iron removal filter M-703 suffered from rapid
differential pressure rise, low throughput and poor iron removal efficiency during operation. A series
of retrofitting schemes were proposed based on field investigation and literature analysis. After im-
plementation, the processing capacity of iron removal filter M-703 meets the design specifications.
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FEXR ZHIR(PTA)RAE = RER AT 4 . Jkh. KX TAR R EEG ML TR 1] Har, AL
72 PTA MER LEHARF B ) L(ETEE BP). HA=H. FHK KOCH (JR3EE INVISTA) X H
H B THEAFRENE AR MEREAR, HiZ 0888 PX BAHEFINERS 1L R PR TF[2] [3]. 1E
PX A NIRRT, TR R I AR Z RIS, 2 AR H IR (BA). [AIZK ZHRR(IPA). SB —H
BR(OPA). Xt A HR(PT IR) XHARIEZE H B (4-CBA)FEI (4] IXLLEI 1) T 208 1 A AR
ot — 7 Lo H 1 25 B

B 5 B SRS Dok P R R, PTA P2 ReFREHE K. Ja 4ttt 2 2025 F4x[H PTA AE77f8 71 24 9200
Jitla, BELFA 60 17t BALERIE(TFE) [5]-[8]. PTA SEALFRE ) 3R A FER . XK —FHER. [A)
R, AR IR LA ER A YN AR R . YRR, AN S A B A
FIZH453[9] [10]. FHIF 2 MR AE Bk A BRI, (H T 5 AR T 2 M & A, B4 il
PEE, BB E R WIRTE, FRIE ST G R HE

EFXT PTA AR AL B S SRR, B A4 Fa T e 7 R ERE L AR . e ECy
I, PEIRFHILBHI T PTA R E A FEFEM ST WRAEEE 1T 7 PTA R B AT
(ISR SR A AE IR ] T4 H T AH L0 3R . AESRE A WL 23 RO T, A B Fe R K A UGE R ARk
U PTA AR E PR R, AKEEBUE MG Z0]1A 23.90%, 468N 90.74%. A, EH et
TR IR TR EA AR PTA BRE AT CFH AL, [FIA [m]USCR) P A BRIk R o s o () R, SEBR R U5
R . R A DT, ©F LR AT T M PTA S4B A BER AL B S ALK 5, 4R
PRI B IR R DTE R PR Bk R IR A 55 2, mlg [mISe (0 A9 B 420 [ PX A LA 11 [12]
PTA EALSRIE I B T EEN Co+Fl Mn2+, & KAKAE 10% 24 (LU T, Bk
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Figure 1. Original flowchart of the iron removal filter
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Figure 2. Process flowchart of the modified iron removal filter M-703
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Table 1. Technical and economic comparison of retrofit solutions
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Table 2. Comparison of key performance indicators before and after the technical upgrade of the iron removal filter M-703
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A3 P o

pH M7 BB 5, IR AR RE W S0 S S Bk UTUE B Y PRI pHUIRZS, SR AN RSO & 5 Tk o

DOI: 10.12677/aac.2026.164026 248 ST E i


https://doi.org/10.12677/aac.2026.164026

M SEEL T SR EA BRI TTE R A FARYE B Az, BcE T e ae .
4.2. BEEREEBENIERYIE

5B ARG S5 IR R 4% E 1 43 A R T E U FE AN N LA L ZE IR o B AR S R BB A% AT 2K
THERRIIED, (XS T2t N JEE PN A FLRR AR/ NBURE N TE R 77 o AT 78 Hh 388 1 PO IS R ek P T e
T AT Py A LA 1 28 1) e T (R R

BERRIE N — M g5 AN, RENS 5 AR R BB SRR I, REANETER] Fe(OH)s Fetb T i i
BRI EL. MRVERET, AR THW RN, REIEIE IR RV GESFLIE A . BRVE A HER
JES, HIE RS FE TR R AR 85%~90%. 5 BLIEVEALL, FEABEMRIER TR REIIEL, @ T
PETESRENN 225 RE T RESZ BIRINLI . (R, BN TZ ARG EA YR BRUEA RIREER il
T [P £ 3R P P P [P AR, R AR MR R AL SR M, AN AR BN IR AL B A 4

43. WENRRESRKALEE

JEEARRSOE RS T W3 A, B — 2 R, Bk, BRRRUEG AR BARRe e A s &
BB ZEY), AN T H IR ZEYI (N TA R RS A HLBRES fb) HITE R AR A PR . an iR bl T.204%
H3 s SR E N S BT, ATRETR B REST M A NELE T 5. HIk, BEE IR U
BN, @bt R AR S N REAFAENE 57 B A I, O R AN S R RT 0T S BTG R FE P AR — 0 5
W FTEJE S AT LIRS B, I RERIRE AR SRR, MR R R R R R Rk
IKT 70%0 2 18 5 #ejgats.

ARIIRACTT FAHG: (1) RRBER S HAE A AEEETT R, DR EEMEEY): (2) 5
FELR I DRSO 5 YRR BE (R 71, SEDLRRE PR A B BRAL DB s (3) DIl B wahes F8F B0 T e P i A 1% T 0
RIS AT AT

5. &5t

(1) JEIEXT PTA %% B RRPOdIESE M-703 1217 M@ 1) RS04, A iEas 2 b b it P 3 25 A
N pH T AL B A Y T8 pH FEHIANEH, LA IES P9 EBAS ATy G S BUL FEEE T R FE

(2) T BP0 7 I WA TR U P AR AL pH TE 23S 0 B —— B R IE . St
(. BCREFEMRE S, S0d)E, BYERUTEE-R BRI B 45.6 ppm FFZ 14.9 ppm, AL [RIYSCHE 2Rk
FE 1 50.5 ppm F£Z 17.5 ppm, BRERRCR B EIRTE.

(3) IR A 4.2 N IEK 2 8.7 /NI, HIYAHEH 48.6 m* Pk 2 72.3 m?, iAEi& 1T b FEfE
pH PRI E R H 1.5 MHEKE 6.0 M, W&l St KIER .

(4) ABEFATFIZE PTA FEBRSIE RGN SOE RE —EWSHEME. £ TR, T
[ YRR S R pH BUBPTIE OBL,  pH I A8 18 B R B W HE 1 B A AT AR PR X3k, DA (R 22 11
BN, X T RASEM ARG ISR E T IERS, N ER B HER AR, LS
PESIATT 5 g, JEK PR o

SE ik
Frate, PTA A7 T2 REARWBE A RD]. A Tk TR, 2011, 32(5): 33-38

]
[2] k& F. PTA FRIE ZIRIIE B F SR BE MR FECOE )], 288 Tk, 2020, 33(5): 27-29.
[3] E¥RT:, . PTA 38 S LMW FER AR ITED]. B8 Tk, 2002, 15(4): 27-30.
[4] ERER, ERAK. PTA 2% B A7 B R SGEAELE [ In] RN S [T]. 226 T, 2013, 39(1): 61-63.

DOI: 10.12677/aac.2026.164026 249 ST E i


https://doi.org/10.12677/aac.2026.164026

K

] AR, SRV, BAERIE, S5O R AR R 2K R 1 4 B R0 [I]. BRARAR T, 2009, 29(z1): 351-353.
[6] ZE&, BALE, A, %5 PTA FRIE WG FOK S S SRR D] DI RKEEK, 2014, 45(4): 1-4.
1 EfE PRI DR R & R PR NS A A [). AL HERE, 2003, 22(1): 90-93.

]

Tkarlg, JUER, B, S R LRI IR R M RS KR WKIE KMLEIBE FE[0]. B AR va 4 Tk, 2023, 33(3): 96-100,
106.

[91 Z=M8, WO, BRER, 5 BMARWARD s E 2 s iR R ARk 73], #J1K HL, 2010, 39(7): 90-94.
[10] XU SR, Zoigsm. AEERm L S a AR 5 K 2 [J]. A6 THLIK, 2005, 32(5): 54-55.

[11] XA, BRI, M PTA FRiE [P ES RR GG AIBS FREL W 72 [0]. W =455 FI A, 2001(3): 41-43.

[12] s, PTA A/= R B ER AL R RIS B SIS RS [J]. 4R @RS, 2020(5): 52-54.

DOI: 10.12677/aac.2026.164026 250 AT


https://doi.org/10.12677/aac.2026.164026

	精对苯二甲酸装置除铁过滤器系统优化改造
	摘  要
	关键词
	Optimization and Transformation of the Iron Removal Filter System of the Purefined Terephthalic Acid Device
	Abstract
	Keywords
	1. 引言
	2. 材料与方法
	2.1. 残渣资源化装置工艺流程
	2.2. 除铁过滤器M-703设备参数与运行程序
	2.3. 问题诊断与堵塞物成分分析
	2.4. 改造方案设计

	3. 结果
	3.1. 改造实施
	3.2. 改造前后关键指标对比
	3.3. 长期运行效果

	4. 讨论
	4.1. pH控制对氢氧化铁沉淀与过滤性能的影响机理
	4.2. 醋酸洗涤再生的作用机理
	4.3. 改造的局限性与未来优化方向

	5. 结论
	参考文献

