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Abstract

investigated , and the technological process was determined as acid dissolving-centrifugation-oxidative polymeriza-

The feasibility of using pyrite wastewater treatment sludge as raw material to prepare PFAS was

tion. The mixed solution ( the volume ratio of pyrite wastewater and sulfate was 9: 1) was used to extract iron and
aluminum from sludge. The high extraction rate can be obtained under the following conditions; the volume/mass
ratio of acid solution and dried sludge of 3.4:1 and the acid dissolving time of 15 min. The extracting solution
pre-treated by centrifugation was used in oxidative polymerization process to prepare PFAS. The high quality
PFAS can be obtained under the following conditions: the pH of the original reaction solution of 0. 9, the reaction
temperature of 40°C , the reaction time of 2 h, the oxidant dosage being 2 times to the theoretical amount. The
coagulation and sedimentation effect of self-made PFAS on the printing and dyeing wastewater can totally reach
the saled PFAS grade.
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AR W R AR 2R A VS B X, o 78 v R0k R K Ak
BA PRk, B AR BIE KOk H Rl — B X ; FeSO, -
7H,0 H,0,(30% ) \H,S0, (98% ) k3 #r 2l ik 7

FRRGIE & K 2 84% |, FRR R 2.7% , & 5
R 1% 5 T R K BVER MR JE 1 038 mg/L, 45V &
230 mg/L,pH 2.7,
1.2 SiRBEAIIEE

A8 R RN ST 4 R R B T K I TR
P W W BT ER (98 % ) 55 B AR K K 4% — 2 PR B EL T
SRV o R U8 15 8 PR I A7 72 T 25 LU o PR T
WHRBUS R IF H BB RS E R E T LM 1T
P, TR 5 VR E IR (80°C ) it T 48 h,

WERBFHR(EKEL 17%, THREY
14% )50 g BgfF, & T —& & LR W+, LA 300
r/min [ HOREFE — BOREE] . £ B0 B, U0 TE
Y EZNBERES ) , B & .
1.3 RBREMBRKENGEE

TN 80 g - /K A B R 4k b A 2 BUTR R LA
P 1 VA AR B O T 0 3 e VR R R (98% ) 1YY
o pH (. BRI R B = DB, — 1
TR R EE (150 v/min) T, LL 1 mL/min 43 32
A — €=l fE (30% ) e G, RE
B —Beif ], 15 B R G BR P55 . B T PFAS 4
PR ZR v ] AR TR S KRR A 3 8RN, S
HWEEZ , HILild it 3 K7 4 & IE 3858 &
HE R TE&M
1.4 ENpEKBERITESLRE

B 6 A~ 500 mL BEAR, 43 5 A 500 mL E[J 4 &
K (BN A Z& 22 A PR H] ), 45 27K pH g 6.
FE 1.2 F1 3 Sk a3 Al A 10% (RT3 50 1
H il R A IR 3 mL, 76 4.5 F1 6 5 5 43 5l
A 10% T8 3R A5 B FR 2 48 3 mL, L 120 r/min
(% SR AR FE 3 min, # B PO 30 min J5 b3 O
& COD A,
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PR VA S 1) 5 DK 3 A S 5 R R R I

B B R BRI AR E M A A8 AR 2 B Sl BE L
AV R pH AR AT BN R S 0 I T 2 DR R B R
Wi PR AR S 36 3 0 LA F LR S i TR 3R AT

IR
2.1 FRPHRHERBRREMEZS S

TEBRVE WOH BRI K 5 WA IR A AL 8 1,
FRVE I (] 20 min, [R5 T 15 U8 B9 R B A 1L
2.4 ~4. 41 ARAFTE, BEAE MRS LIS OR, 3R I
WP SRR B S T G A, BRI R B T
PRAR T LA G, ¥ Ve AN BE 55 BOAH 78 2045 fioh 73 15, Bk
Ve RN PR B B e v, U R RO b SRR
i AL , 15 2 A IR B 5 AL EUT . FE AR
Bt b 3. 4+ 1 I, SR IO h BBk VR B, Oy 44 881
mg/ Ly BRI AR IR H] 99.6% o [N L, i E TRV S
TH IR E LR 341 1,

TERRVE WS T 15 e MR BUBT i L 3. 40 1, RIA
i) 20 min, BV W HH B BR T 2R K 5 R IR 1Y 14 AR
7 ~ 111 B PFTT, BE A AR L 1 R B IRV vk
JEE ARG, BB v B Rk B S R AN . TE IR
FULE 9: 1 B it B2 HH £ AH X B O 00 T, 32 B0
ORI 44 688 mg/L, BRI R 99. 2% , ik B H
TRV ORI, B BRIV W P AR T IR K 5
WAL A RRR L R 9: 1,

TEMREW S T 5 R M AR & 3401, %
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B RO AT A . B, B 5E BR VA I 1E]
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Fig. 1 Composition of the extracting solution
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Fig. 2 Influence of original pH in reaction

solution on preparation of PFAS
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16 pH 3 0.7, 3o S0 0 B0 A o B 1k
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mL/min, 2B (8] 2 2.5 h B4R, 9859 S il
43315 30 40 .50 1 60°C , F3FH 0. 5 h Wl 5 7= fh £ 3
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Table 1

T B £ 45 1 & B9 2
Influence of reaction temperature and

reaction time on preparation of PFAS

S B (°C)
SR ] (h)

30 40 50
0.5 7.71 8.18 8.38
1.0 7.84 8.90 9.11
1.5 8. 82 9.58 9.82
2.0 9.23 10.24 9.91
2.5 9.55 10. 30 9.94
SRR (%) 0.016 0.011 0.81

H1Z 1 oAl 5% S0°C A, i AL S 8
O BEBAY 2 AF IR 1 IR AR R A
B R K I 2 Ak AT M bm oo IR ol T T vy, i
SEACE M, S BUE IE 2 5 SR RO Y A AL
AR o AN RN R BE A TE R, 7R 40°C
7 o P A e o SNl JRE T gy IS B i s B
b 1IN TG 7 N TR/ 9 Y S
R AL 40°C, SIS E] 2 h 55 2.5 hy
R R AR F A AR o 2% B E B L 40°C
HE VSR N 2 h,

2.5 HERAMBKBEILERERSN

AR o 5 DR R S e E B AR )R,
SRS S (R A L RN SN A o | I
WP IR pH AR TR B O S R BEAT L
(3") LA 20 LAW & e b 204 R0 SR 25 R I
W2 WA 2, J5 2250 B W3k 3

MG 2 I, e L2 45 D i JEE 40°C (pH 0.9
PR B D B BN 2 A% SO I TR D 2
ho 2% DR 0 £k 3 B2 B 52 R WY g« SR > )
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Table 2 Perpendicular test results and ﬁﬂ%ﬁ/‘] 2 ﬁlr: \jﬁﬁfﬁg 150 r/min \ﬁ%,{tg{% le] W
maximum difference analysis B % 1 mL/min [ %S\#FT ,%UFH@%E%EU%ﬂUL"EE{? A
W it IR AL B0 = DALNAL EhAE PN 2 S N
s RNLRE  wd EARRERINE A B9y FJE%U%’T%‘%U@CﬁEEE@%%%@&%&%o
(C) pH (%) (h) (%)
! 3 0.7 150 Lsho 8973 PR ARIEIR I 9 BT KR B U R
2 35 0.8 175 2.0 h 9. 69
. " 5 bR i
o ae dsh s 1 FREARIEREN A -
w s st s I 4 3 0 51 T AT AR
Cw oswm e e THRCAERCHR T Z R R AR kB K A
e oe i o imay  TEDEOR AR R ARSI T
ol AR —— K Ak B30 3R & Hi iR 2k ) (HG/T 2153-
7 45 0.7 200 2.0h 7.87 .
1991) 73 & Rk 4 iz
8 45 0.8 150 2.5h 6.91
9 45 0.9 175 1.5 h 7.57 ;E 4 ﬁﬁ%%ﬁf}ﬁ*ﬂﬂﬁf)ﬂ%ﬂ%@fﬂm
K, 29. 121 26.901 28.26 27.051 REMBKBINER
Table 4 Analysis of PFAS prepared by the
K, 32.949 27.111 27.321 29.94
sludge from pyrite wastewater treatment
K, 22.35 30.411 28. 839 27.429
ky 9.707 8.967 9.42 9.017 o H UEil 7 BT
— S B B
k, 10. 983 9.037 9. 107 9.98
EHERE (%) = 11.0 9.0 9.07
ky 7.45 10. 137 9.613 9.143
IR (UL Fe? * 3)
W=D 3.533 1.17 0. 506 0.963 SE (%) < 0.10 0.20 0. 0033
HI‘E(R) = 12 8.0 10. 67
R3I FAERWER B (g/em’) (20°C) 1.45 1.33 1.38
Table 3 Results of variance analysis pH (1% KW ) 2.0~3.0 2.0~3.0 2.92
ES i 22 F- 75 Fl B B Fi &
B2 it 19.207 2 3224 BE H1 % 4 W, 7E S L2045 R A 2k R
pH 2.584 2 0.434 K AL BT P8 i A5 A B B 3 A R R R & TR bR 1
S B 0.392 2 0. 066 REIK 2 2 5 TR GBI B SHE i bR vl o
S 1644 2 0 3.2 EREARRTIELSR
R 23.83 8 IR R P 7K A 3135 U 1 2515 31 19 2R 5 B IR

EUE R R RN R, M 3 ANH R B —
FEFZIR o PRI 8 SR B IR Bk 8 1 B IR L 2 AR 1
I E 40°C SV I pH 0.9 AR AL 7R 45 i Sy B
W R 2 A% RN 2 h X5 PR 3 S i
e RIEEA -

{ELAS — 2 1 S B A T2 450 T 4% BT A5 7= i 1)
I R MG T IR A S5 6, 3K 2 PR Ol 7 ik 2k
JE 5577 i R A3 s R 7 R T AR R
PR AR I AR A S . IEAC I 6 B T
AE =D, M EgSEN 1.59% , 733
55 P o
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Fig. 3 Comparison of coagulation effect
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(1) B P K Ak 3895 e T RAAE S i 45 3 & i
i 8 1 DR

(2) i — R L8 KW, TERIEW 515
PR L 3.4 1, BRI W HH B 2k I 7K 5 MR i 1R
FIRBLEL 9: 1, BRI BT[] 15 min W25 0F N BRAR T &
TR AL BT Y6 H Ak i 4R BUBOCR 4T

(3) i3t — RIS 50 K B, ok H 4% Ak i R
V5 A A I 7 P2 7K Ak BT e 1 45 3R G ik IR Bk 48 EI"J
ML T2 g JONE i BE 40°C 52 BV VR I
0.9 SV I [a] 2 h\ﬁﬂ%ﬂﬁﬁﬂiﬁﬁlﬁﬁﬂﬂiﬂﬁ
2 1%,

(4) TEF ML L2051 il 45 159 2 19 3 5 Bl IR Bk
B, G HORIE TR AN 73 A 2 B, 4 AR R 24 RE 5 21 R
BB R R AL TAT M 1 b & A 20K, HTR BE DL UE
ROR ST E RS MR KRS
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