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Disclosed are methods for purifying aqueous waste streams from a pure terephthalic acid (PTA)
manufacturing plant and recycling of the purified water back into the PTA plant. Specifically, provided is
a process for treating an aqueous eluent stream generated by a pure plant mother liquor solvent extraction
process by raising the pH of the aqueous stream with an alkali, filtering the adjusted stream; and contacting
the filtered stream with a reverse osmosis unit to form a demineralized water stream. Raising the pH of the
aqueous stream with an alkali converts the soluble metal salts to insoluble compounds, while also converting
both soluble and insoluble organic acids to the corresponding acid salts. The filter can be a standard
ultrafiltration membrane, which removes the insoluble metal compounds and other remaining insoluble
components. The reverse osmosis unit removes organic acid salts, including sodium salts, while balancing
the pH.
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Disclosed are methods for purifying aqueous waste streams from a pure terephthalic acid
(PTA) manufacturing plant and recycling of the purified water back into the PTA plant.
Specifically, provided is a process for treating an aqueous eluent stream generated by a pure
plant mother liquor solvent extraction process by raising the pH of the aqueous stream with an
alkali, filtering the adjusted stream; and contacting the filtered stream with a reverse osmosis unit
to form a demineralized water stream. Raising the pH of the aqueous stream with an alkali
converts the soluble metal salts to insoluble compounds, while also converting both soluble and
insoluble organic acids to the corresponding acid salts. The filter can be a standard ultrafiltration
membrane, which removes the insoluble metal compounds and other remaining insoluble
components. The reverse osmosis unit removes organic acid salts, including sodium salts, while

balancing the pH.
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BE% 20EE%NZET0EE% 0EENEIEE% - 30EE%FEI0EE
% 30EENETVEEWKIEENZEOEEY EEEFEENESRE
500F 2000 ppmZ @RE - 540 BB RBFEZABBINIEE - ¥
K_HE - CBA - HHERE - FHEB)BLLAEYHETEE - 24|
=GRS LMAER AR ZBRELLRZEN - S5 BAEAES
BWwsh sHBLAhEBEELLY  BXBREKEYRT - 28
100°] B RI2E @M AT EBEMER - B2HIMs > SIEH
HRBERSE ENERMERSBSW N EPL2EHABBER) - B8
e - SIMiEs - DT R &SR G S fF @R % R B p LR B it N2 48 BY

At Bfr HEME #HwHE
L ppm 1660  600-3000
TA* ppm 103 50-450
CBA* ppm 3 0-20
RS * ppm 22 10-620
A EAL ppm 34 20-350
Z BB ppm 48  10-200
] ppm 36  10-200
ZEEREsE ppm 0.1 0-1
#h ppm 1 0-10
¥ ppm 1 0-10
R ppm 4 020
# ppm 662  500-1000
COD mg/L 2237 1000-4500

*BE K B BE DA IR 2 wiwiR R
<2

TR GpHAGANXEFRBIRET120 - AL EITT120Z A7
BREMZ 10 DSRARFER - IR - EpHFEGFANEE
V—EBEAREEBUBRREBEEMLY EREBERP - 26
= HBAREEA BABEYIGRZEBBEEKMS HFMTM-180 » X
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$h ke §%< 0.05 ppm - HATHBBEHE TEHEFEHEROT B ZAIEREBESR
LY REMBERGERZIBEAE  MBEREMNTERRE - oHE
BE/NREREFERIMRZEBABRMBRE(BEEEBRAKRITH - sEAKMS
HFM 180)A] By 2 ERREH B S RE - LT AR LM FEE R
BF SR EE P2 4H K

R Hir HEME @A
ZBE* ppm 1660  600-3000
TA* ppm 103  50-450
CBA* ppm 3 0-20
HERKEEE* ppm 22 10-620
B ppm 34 20-350
LBl ppm 48  10-200
NEE ppm 36  10-200
Z BN ppm 0.1 0-1
&5 ppm  <0.05 O0-1
A ppm <0.05 0-1
R ppm 4 0-20
# ppm 662  500-1000
COD mg/L 2237 1000-4500
*ERBER TN BB W WRE
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BETRKEEMPEXEZH B EREITI30F - THPBERH - 2
MEREMBETFYE  EEpHEZL7-1020 > FELILBE Rk XEYE K
MQIKQ - FRFEN » 8 HBEE L1400/ ELE ST 130— B £k F DA —
SRR CBEREMBEFYEZCRE - HE  BE—EB2EY
RI1EE A BEJT140% » HHIH EBRYERQ2 - 554 » AR AMEEEH
HIT130k 140 » Hh i —E 53 BT 1407 2 E Y R2[E[ U [B] B JT 130 -
BHME  REAPHABNETEHREEZ T ZEKMSAEARZR
TFC-SWHA » EA HAE0.97 ppmZ $4 5 2.49 ppmZ ZFEE HpHRE6Z X
BEYEKMTQ - it AEHARN —EXRWELZEEIT - RIE
> IREERETE > EME Tl BEEIT1305K 14000 S B DUR
MER—ERA - AU SRETTEERMGEZER  SBOAR
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K ~ B KEEE KB 2 % AR > &5 Fluid Systems® TFC®-SW -~
DOW™FILMTEC™SW30HRLE-400 - FLUID SYSTEMS®TFC-FR -
DOW™FILMTEC™BW?30-400 - Fluid Systems®TFC®-HR - L T & &

FALMAEREFREFEEBRYEKTQZHRK *

i By #AE &F
9 ppm 0.3 0.1-10
LB ppm 1 05-10
2 ppm  <0.05 0-1
3 ppm <0.05 0-1
5 ppm <0.05 0-1
>3 ppm  <0.05 O-1
7 ppm  <0.05 O0-1
#h ppm  <0.05 O0-1
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MFBAF R > ZEYWEKFAQEELFEEBILEY ~ Mn ~
K- Ca~Mg-FelkCo (/FENHRRi BN E B REIL0.01811
ppmZ [ > A #50.01 ppmEZ0.1 ppmZ [ 5 0.01 ppm&10.05 ppmZ [F) °
B FEEREMR ZBRERE -
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HHER B A s E

—HEREHATIRER SR EZNMNEELE I KESBRAZA
% HEE

a FEHEZKEY RERFEBRESZKEYRZpHELFE K
pHEH &I

b{EZpHEEI M BIBSNFEMBUREE R » &

clEZRBEMMEYZEHTHBUREREZRYE KA -
WMEERFEIZTTE » HPZiBEes hBEEE -
WMFHRKE2ZT7E P ZBBEEZ FHEARE0.01HKkE0.1
oK
WMFERKIFEIZT7E » HF
WHRHEIZTE  EFZBREGEBHSE M  KELHEKHE
BEYHBZ BT -
WMEFERIASZITE » HPZzg A REALH -
WMFEKIBEO6Z A HFREE ZREHRIES00812000 ppmz
[E] e

WMEFRKHLIZTTZE > HPZKEYRZpHE3ES -
WMEXRKBLIZTHZEA  HbZEEBEREeRABLEY & B R

£ {%1£0.01 ppm&#i1 ppmZ fd -
WHEKEIZ T E » EFZBEEBRE%TE0.01 ppmEi0.1 ppmZ
i
—REEHEA IR R AR ZENNEEGS ZEZBYWEKRZ A
%= HAEs

a. %5 F {3 Fh 5% 46 T g 1500 78 B 26 B BY AR B AR 2 K MR O B i
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b Z pHEE M BB RS FE B UL R E T
cHEZERERBAYEBEBE THBLUPRZ EZR/BYWE KR » &

dBZEBYEKREEPTALR b 2 HMBE -

12. MEXRFENZHE > HPZBESHEBBRIER -

13. WEFEKFEI2Z 7% EPZEBBREBREZ FEEARLEOIIFWAKE
0.1% 2K -

14. WMFKBEINZTTA » EPexpHHEEI M ZpHR8ELL -

15. WHEKIFEINZHE  EbhPz@GtEEdHaf b | fbHkE
REYHEHK Z BT -

16. MFBEKRHEISZ % Hbz@hsaRE b -

17. WMFEKRKHEI6ZFHE » EFNEEZ RBEAES00E 2000 ppmZ
fa o

18. WEHERKENZTE  HFZAKEYMRZpHREIZES -

19. MFKRKFENZHZE  HPZEEReEeBLeYw  HESEBER
[E {%7£0.01 ppm&#1 ppmZ [H] °

20. WMFEKEIZTHE > HPREESERE(HRT7E0.01 ppmEi0.1 ppmZ
[ -

2, —EEHATIROEABZENNEELEZ KEESBRRAT KA
MERELABRE L HE > HE8E& @ /KM% E BRI an#E
> HOFHEZSMEBHA ZAKEBTERRAZAEERERER
600 ppmZ 5000 ppm °

i

NN

22 WMEFEXRE21Z2TT%E > HPZ A HEKRKRE R 1000 ppm ZE 5000
ppm °

23. WFEKIE22Z % HP A KB RE K2000 ppm ZE 5000
ppm °

2. WMFEKBE21Z2THE > EPZHFREKRE R 1000 ppm = 3000
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27.
28.
29.
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31.

32.

33.

34.

ppm
WHEKBFE2NEZAFE-HZHE  ETZEREBEGEBEHRSZ
B2 - WA _HEE HHEEHE  FRBRRERERSWERZEE -

— B EHpHEZE VS Z KM RFBREELLEER[ALLEZ S
% HBES FR KUY REEESES HPHEHEZBES
BB 0 KR ZINAEE &500 ppmZE 2000 ppm -
WEEKHE26Z % HPZAKEWRZpHEIELL -
WEFEKIFE260Z 774 AP ZBERELSEBEE -

—EEpPHRZE8Z /KR T RRMNE L HEE8  #%
KERBAEZEE TG HPEHZ Y HITHEBE L
Al > KM Z R E A/ R0.1 ppm B Z BB R E £ 500 ppm
%3000 ppm -

WEEKIH29Z 575 > HP sz /KR ZpHAE8E1] -

WMFRIE9Z FE  HPEEZYLZ2EBRTEB N L8
ESRE £ 1000 ppmZE 3000 ppm °
—HEA THRIRABZERKEBSRERR a8

a. BE 600 ppmZE3000 ppmZ L EE

b. RE 50 ppmZE450 ppmZ HHEZFHE ¢ K

c. )REFO0.1 ppmES0 ppmZ & B - H HZ /KM A8 KR Z pH
fH/NRS -
WEEKIFE32Z /KW BBER M RE—T BT

d. BREROE20 ppmZ FHAFHE

e. 10620 ppmZ HHIHZKBPRE 5 &

f. 202350 ppmZ FKHEE -
—MEKEYREEY  HE8

a. $NEE B500 ppmZE 2000 ppmZ $HEE ; K
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39.
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41.

42.
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b. £BRE K0.05 ppmZELI50 ppmZ B ALY - H P&
KERZpHE E /D8 -
MFEREMZ KUY FREEY  ERbPZEEBa8tYZEB
T GEEHE - ARERESWHBKZE -
WEFEKIH3MIBISZ KM REEY RE—-TBS

c. BE RBO0ZE20 ppmZ FEFFEE

d. BERE BS0EA450 ppmZ B — HELES

e. BEEE B 10E 620 ppm ¥ X L EE

f. BE2FE B20F 350 ppm KA FEE -
—EAMEYREEY HBS

a.0.01Z0.1 ppmZ 3t ; &

b. 0.01%F0.1 ppmZ & » HPZAKEY R ZpHEE /DS -
WFERKEITZ KEYREEY  HE—F B

c. BeRE BS0E 450 ppmZ B4 — H R ES

d. BE RBOE20 ppmZ R EFHE S

e. IR R10E620 ppmZ ¥ FHFEHEREE - &

f. FEAE B20FE 350 ppmr K EHELE -
WHEKREITHISZ KEYHREEY HE—-FPBEIRERSIE
2000 ppmZ A -
—EREFKREEY  HEa

a. BE B0.5 ppmZE20 ppmZ Z L ; K

b. BE %0.1 ppmZE10 ppmZ # » HPZ/KMEAFTE10ZpH
BEE LA EEE -
WERKBEA0Z BB K AEEY  EbhFxFaBHEEHK -
Mg - Ca - Co ~ Fe - Mn} HIR & WMk > B -
WFERKIFA0Z BRFKAEEY  EFE&BZRER0.01 ppmZE1
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ppm °
43. WMFERKBEA0Z BFKREEY  EFZEELE AMghkCo H#Z
EEBZREK0.01 ppm=E0.05 ppm ©
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