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Abstract

Huge quantities of waste water containing terephthalic acid were generated during the alkali
weight-reduction process of microfiber production, which not only causes a serious burden on the
environment, but also leads to a tremendous waste of terephthalic acid if directly discharged.
Herein, a three-step process, including filtration, coagulation, and adsorption, is employed to re-
move impurities in microfibers alkali weight-reduction wastewater, followed by exploring the
feasibility of synthesizing bis-(2-ethylhexyl) terephthalate (DOTP) plasticizer by using tereph-
thalic acid recovered from the wastewater via acidification. The results demonstrate that impuri-
ties such as fiber debris, colloidal particles and heavy metals can be effectively removed from the
microfibers alkali weight-reduction wastewater by using the above three-step process, and the
recovered terephthalic acid has high purity, while the synthesized DOTP meets the industry stan-
dard for PVC plasticizers. The present effort may provide guidance for the treatment and resource
utilization of microfibers alkali weight-reduction wastewater.
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1. 518

BRI R A e A L BT . ZTFRRE R EEE N RGeS e S
LR Y A P L SRR LA VA, RAS PR SRR B B A BB AR 2T 4E R [ 1] [2] [3]. SRl 2 T 2F il ik
FRIER 2T 1) T B B Sk . B TR KB S E[4] [5]. AR, BRURE T2 AR KA B, SE XK
FOO IR IR EL AP AEREE IR TIORE e B 4 B T SRR i, b 7 4B (COD)EE i 15000 mg/L [6] [7].
XK EEHE O 238 ™ 5 B I5 g, SO B, 02K R — R R T R, R
FoAR PR 7 A B 25 1 RO IR IR B [8]

X2 R A P IR TR L (2- 2% O IR R (DOTP) 1Y YA 77| () B JE k). M 4Rk, DOTP W75
EFARER M R B A S It 2R R A% Gl 2R — IR T 1 28 750 Y B AR AR AL 9] [10] [11] [12]
[13]. DOTP % HX K —HIRYE 2-45 CREARRR NI M. SR80, HATH T-4E7= DOTP X2
TR AR HON RIS, A T ERD AMRAE RO, AR JE AN T [14]. Bk, #RESEIILE BB gn Lt
YEmRR  PR AK HO R  HR G R, TR T A2 77 DOTP B985, AN RS IR AR X 2 PR 7K G SRS 1) 75 e
I REREAIE DOTP K B4 7 AL P~ A

MER VS EF, R /K R et 2 R A AT R P R ATV OB B AR, BT SR AN A 4 B R K
HHIE IS B A AR TS RO TIORE J B G SR AR AR T, BT 2 L R R A ORI SR R R SRS AT
SEUETST AT 2 R R R 44 I i A DA SRR R [15] [16]. % T ik, ANIBRSCRAHhIE. TRk W
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Figure 1. Flow chart for the preparation of low-toxic DOTP plasticizer by using terephthalic acid recovered from
microfibers alkali weight-reduction wastewater
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Table 1. Components in alkali weight-reduction wastewater

=1 WRERXKPEERD

F5 EG FHIE
1 XK Z RN SR s, %7500 mg/L
2 LR YR S A R BAER, Gt
3 TR Ak FIARLE 0.1 pm~1 pm 2 |4
4 EERET THEE. BREESRE

BA S BRI GTBE G, COD VMMM, BRMRIU TR, 2-24%E O, ToKAEE, iR (40~60 H), Bilk
W, NI SEDURG: Srdral, BB T AR A AR 2 T 5

REHEME, W, W odral, AR THRA A ;

X TR ERbRE A RAE, B ARIHRE R A IR A

22. FEBZRNE

COD E{X: DR 6000 %Y, [E HACH £l A +l;
HLBORE &5 25 B TR R B E{X . Avio 220 Max %, 3£ PerkinElmer BHE 2 7 ;
HEM LA 6 RE(: 1510 28, 2:[H Thermo Scientific £ 2 #];
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2.3. W ERKPIEZRERE

(1) BRI E K TALHE

€ HL 1000 mL Bk i 7K, SR P 3 0 AR 8 ok 2 S 2 A 1 g S [ Ak A o

TREE: ] 10% (VIV)FEBRERVEVCR AT K pH £ 7.5~8, #EHE N 140 mg BAEALES, HiEHE 10 min,
FHIN 1.2 mg BIES 7 BRI Id G, ##E 1 h JEIE5 T 2 ZUR DT

MRt ESEVRR NN 1.6 g iEPER, HIR N IREREE 70 min JFUERR: BT IEIRAE FIR N A
#H.

(2) SR HRREEEL. 1 J6E 500 mL AR JER NI E 85°C, TEMFRIRA T LA 5 mL/min FEZ 2%
&I 10% (VIV)FRBRERIS W BEE IR pH EFEIG, XK ZHRRZEET 1, B2 pHEFFA 2.5 FFRL 2
hs f 5/ EIREUT 2 B EyiE, FBAUKIESE =K, JGTE 65°C F T 12 h 5153106 2K — FER [0
I Ar 2 TR ab 5 H

BAh, HX 1000 mL BRIRE K, %8 FiRBIR2), EEREPEK R T R TUENT . &
ZoKPe. TR 2K R A

24, SRR (2-ZEE)EE(DOTP)HEEEF & /L
(1) EFA MK BRI B 1) = DRI, AR 50 g %248 — FE R (R it F1 80 g 2- £ 08 Ll
b5 THE, % 180°CHFANA 0.2 g fEALFVERERDY T BE, HiPEIFZ P THEE 240°C; [NHAME, AWl
AR RERME, MFRME/NT 0.5 mg KOH/g i, Z5HUR N B2 s Bifdk & it e J5 75 2 DOTP A
(2) H 5%IPIRRER B /K ¥6T DOTP FH S BEATHORT, B oK IOBE (R0 % — R A IR e, R A2 IR (A
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Figure 2. Synthesis procedure and molecular structure of DOTP
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Figure 3. (a) turbidity and (b) total heavy metal content of alkali weight-reduction wastewater
B 3. W EEKLIERIE@) MEMD) EERETAETL

Table 2. Heavy metal content in alkali-reduced wastewater (ug/L).

R2 WRERKPFEERETSEQWIL)

e JER 1% K iRy = TR W Bff I
e 0 0 0 0
B 8.38 8.35 7.29 2.31
R 0.05 0.05 0.02 0.01
£ 0 0 0 0
i 0.04 0.03 0.03 0.01
£k 0.28 0.28 0.23 0.01
B 3.60 3.60 2.95 0.78
RELE 12.35 12.31 10.52 3.12
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BRI K IR R 4 B S ok T Sl A AR 4 A e i AR R A K 5 A R, DA R T2 A
JE VA& R [20]. G, PRAK ISR B LLE I e TREELBR. ik, B HE, SLIREEEE
75 LA 22 FLE P e R B 2 e el i P /K HR R B 4 5 7 [21] . H 1) 3(b) FHEE 2 FT AL, SRHTEPE R B S, Bk
IR EK B ESR S TR 12.35 pg/L RS 3.12 pg/L. BREHE 7 MG S 176 AL B AT 5 Y R A H
G, HoAh e B B S5 B R AR . TR R K 8 E iR 2 AR B T AR BS 1, 370l AN 8.38 pg/L. 3.60 pg/L
B 2.31 pg/L. 0.78 pg/L, &R HIER] 72.4%. 78.3%. XK, MR MEH EREHGE S ESE
BTEG, AR S 2R AR
3.2. WEZRRREW MR X EEIETR

XF b IR AL S R R R K AT R AT, AT AR B IR R WA o SEEG SR R RGO £ 1 AR
WA, PR eas Rl 4 B, w5, ARSCIEMH 1 AR BE R0 28— AR AE s, R4 Xt
bR 2R (] 4(a)). BEJG, BCHIREEA 0.1 mg/mb BS54 — R [RISC S i i, I FH o 205 A £ 3 ) 7t
VTR AR o RS 4(b) T WL, 5% 28 B [l A i RO 2 — F R AR vf i I A — b B0, B35 R B I (] 0
WA —B. BEJG, A B0 R R [T Se ot U TR AR b o B 20 B, 45 SR R IR 2R — R R [T A
alifE )y 99.3%. [FIRF, XFERHTALER 5 1R K BT A0 SR, R IR B 2K R & &/ T 0.01
o/L, BB UE ST 2R R O 5e A RIS B TR 2R R o S 5 A T 4E Bk 2 K /K COD el £ 4 1 70%
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Figure 4. (a) Standard curve for peak area of terephthalic acid standards as a function of concentration, (b) HPLC of
terephthalic acid standards and terephthalic acid recyclables
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Table 3. Analysis of terephthalic acid index
= 3. MR RIS

gE| R bR WPOR R R R
AR SREV >N SREV>N RAEMA

T2 {8 (KOH)/(mg/g) 675+ 2 676 637
K453 I(mglkg) < 15 2.7 19.2
IK531(%) < 0.5 0.02 0.03
o H 4 R (RS B R EK k) (ma/kg) < 10 4.2 25
5% DMF &5 (514 (1 5) < 10 10 70
152/ (us/cm) < 100 26.5 53.5

DN R B8 T 4 R (] WA i o A AL R T A AR, AR CIRTCOR B R R IR BOR EER ) (FZIT
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Figure 5. FT-IR spectra of DOTP synthesized from terephthalic acid recyclables
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Figure 6. Gas chromatograms of DOTP synthesized from terephthalic acid recyclables
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