%42 %% 11 H Tl 7k 4 2 Vol.42 No.11
20224 11 A Industrial Water Treatment Nov.,2022

DOI:10.19965/j.cnki.iwt.2021-1045
—

TEI AL (ot I 55 )

) 25 ROk AL SRR 3 i R

Z WL kEMmM?2 EHR!
(ILEHEFEHAFFEF R - PWEL S ¥R, L HEE 210023;
DHEHAFERBE WIS AN TAEFER, HE KD 410083)

[(FEZE ] WIZ5 K KA P & m PR 75 e Wy 20 53 52 2 100 e MERE R ol B K 2 — o R G4k a5 oK Ab
F K AR IV HE A ) 24 12 7K 2 30 5k 22 i A A ) 4K (R R B R B A S LR A B R LI T 2 1 A ()
ROL, Ay X H AT A AR A B A K A SR AT TR R . A IR AL R AR 3T RGBS 1 H A
il 245 1 7K PRI A B R B LI R (4 F 5% a0 e | 45 A AR 40085 B I IE 9 3 K S, A T E R 24 R K Ak
PR AR Z AR A 1 ORI A RO AN S (RIS, DR AR A7 78 Y IRD R AR B R & AT T i st R B 48
SRR -y A B AN 2 433 0 TSR L T BT D R Al 2 T 5 K A 3 B ] O A R S 3 2 0 K AR Bk L
BORFL A RGER .

[REEIA ] 25 Bk s MERE i 5 2 BORIR Y s BEIRAL R

[FESES] X787 [XCERFRIZAD] A [XEHS] 1005-829X(2022)11-0007-11

Research progress of pharmaceutical wastewater treatment technology
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Abstract: Pharmaceutical wastewater has become one of the refractory industrial wastewater due to its high organic
content, strong toxicity and complex pollutant components. The discharge of pharmaceutical wastewater without
treatment or not up to standard after treatment will pose a potential threat to organism health and environment
through a variety of ways, causing problems such as bioaccumulation and widespread drug resistance. How to effec-
tively treat it has become a research hotspot in the field of water treatment. In this paper, the current research prog-
ress of pharmaceutical wastewater treatment technology and the combination of multiple technologies was systemati-
cally summarized from three aspects of physical method, chemical method and biological method. Combined with
the latest research reports and application cases in this field, it was pointed out that the current wastewater treatment
technology had many problems, such as high cost, low efficiency and poor treatment effect, and made a prospect for
the future technology development according to the existing problems. At last, it was pointed out that the short
process—classification treatment, separate-quality-recovery and utilization of valuable component, and collaborative
optimization of wastewater treatment in process units and enterprises were effective ways to achieve low-carbon and
efficient treatment of pharmaceutical wastewater.

Key words: pharmaceutical wastewater; refractory ; multi-technology combination ; resource utilization

W25 PRAGE B A — E WA KW R PR SR 2 R R A IR e R AT AR
LGP Y =T E TR AR, REL AR PRE K b BT S R S o 2B X R R
PR ER AR PR 5 A A 25 BOK HEROIT o1 R i A R AR B9 25 K Ab BRER BEAT T ZRIA X ARk i 25 B K

[E£TE] HEE S LR 05 H (2019YFC0408303) 5 4 0 11 75 A1 357 75 4F 5% 358 1120 5 H (kq2009005)




ik b 5aR

Tl KA 2022-11,42(11)

A PR K AT T RE, B A AR KA R 2
TR 7K T R I BB AL AL B R B I R B R K A
4153 19 BT PR 32 BE 225 R 4

1 B EKER

1.1 HIHEKRERD %

Tl 245 8 7K FE R T 45 R 25 ) A AL L i AR
Y25 Abpm 25T R gy R AT 4, B
e AR 77 20 R 2 B K Sl A o 25 0 K
27 i 245 5 K R ) i S R 2 0 K LA L IR
IR R AR R K e BE AR P R R AR L T DK Ay
h F A R HEK i B HEK Rk AR TR TS
IKBE V2 K I WSRO A o N A 7 R A R R
P, A i R HEAK ORI 25 K AR HT Gk B
= COD BTk Fe o, HL B A 255k B, 2 H Hi e b
MM ERKZ — RIUGMH TEE T2 it
P AR K .

£ HBEAEERERSE
Table 1 Source and classification of pharmaceutical wastewater
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Table 2 Statistics of wastewater discharge in our country
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Fig. 1 Treatment of pharmaceutical wastewater by reverse osmosis

MR UG S5 R R L BOE R B 0B 2 A ROk b
B v 24 ok 2% 7 1 SR K B K COD TN 25 B %
B1ik 98% LA b o WG B 4R 20 Bk s 2 ) TS
Y FBE FE 1, L AR A A T 0 2 3 T 3 )
h A X2 o R A P 5 A B KT BT DA TE )
F 35 38 125 4k B4 24 1 UK 22 i B e ok A 1 AL B
M. AHSANI 2 | Si0, Fl Ag—Si0, 44 >k ki 43 51

#% B AL 2 4% (PVDF)/Si0, fl PVDF/Ag-Si0, 44 %
HAN, & EA sy R R A H TR B
75 15 TR B T T o
2.1.3 &AF ik

TR ISR AR A WO BN S R T K
R L7/ S| D25 R v B o N i = E 5 NI S T ¢
SRR BRI BRAREE AR

797



ik b 5aR

Tl KA 2022-11,42(11)

TEIE, — B T A Ak 2% TR B S AR 9 43 Ak
W A] DL T 5 B0 W 2 0 v B2 8 K T AL B
SRR LA BRAE A REREAR B AR
K 5 A SR FH Ak e B PR A R S R AL R+ LB+
T+ 7K fif TR AL + IR 48U/4F 4 (A/0) + B AR W) 8
(BAF) [ 21 & T 20 4 B 25 78 7K, i3 7K COD
23 000 mg/L F W& % <120 mg/L, (4 <105, HF
R R T HARE L BR T B EE LG e, 2
T4k B TR 2 SR 2 1 15K i DAASGE A T A
o R B A
22 fEE

A2 1 B 3 o Ak 2 SO AR R K RS e Ak
M o ol W B T, DT S B 2 R T e I B K
AR 7 o R A Ak 2 vk A B AR T A S ]
DAL Ak 3R R kK A Gt AR DR B R T
Yo R, H Ak 27 A Bk f 45 TR B 1k R G AR
ek,
221 WMk

TR BETEAE N — B0 12 R F 12 7K A B 7K Ak 3
AR, T D 32 ) IR B ) 5 AR T A AR
FH 0 R e A R e 2 0 S SR AR L . AR SR IR
BERI G40 EE L i S Bk  E LR A,
BOL TR EE R LG PACCR A &AL . PAMCR N
Tk e ) 45 TR R vk R AT BRAE TR IR L2 T i AR
AT LA 280 M o AT 1 K 1 o R BT ok HL A
FAL B IR Y A R 2R . Ay s Y
I e A TS 5 v o B MR i 5 B v A P 2 R K R AT
T Ak HR A R B, TR vk 1T LA R ARG O 7K 1 2 B s
H. 500 mg/L /) PFSCR & Hi iz 2k ) 5 8.0 mg/L ) PAM
e A& (8 FH B, #E pH=7.0 5 14 T XF v 25 5 K 1% COD
SS £ MR F o HiAF 38.6% .98.9% . JLAGHE IR A
AL ESAE R TR BE R, BH S 280 3R T 0 ok e (B T
30% ) AE hy By B ) b 3 % T 25 1) 245 10 7K, SS e BR R
79.99% , COD 2= B F N 33.01%., B it % 255 BF 5%
BRGNS A AR R K,
AT DL 8 4 JE B i A R 4 s SRR D VE TR
G BB A AL bR, O HoU0TE W nT DL ik — 2 ik
FF o TR 368 72 1) A B 5K R 25 B 2 S B Ak B UK
IR pH SRR 2y, AR s i . oo
05 AR FH O A b 5 TR B R I S A B ED G R K AE
pH=6 . % & S Ak 58 £ I it 2 ¥k & 920 mg/L XA 4b

FET K 2 h 55T, K B A5 38 0] 35 78.92% . Bk
A0SR YR B 5 43 I Fenton AR 40 4A 1R 25 T8
JIE b B A AL R K A A R K M TR MR T L 2
ol BB A5 Ak B 5 3k vk 2 b R I v 1w R A A L (R
FIR W 2 AR DR B TR A A A R
AR . AN, H BRI — R LR A T LR TR A
FL AL 2% BR 1 0 vR T 5 Al 5 K b B R A L
7 LA B AR 187 20 T AR MR AR BRI K
Ye ) AR A R USRS, T DL R R K
AR DY Gl T R R m R R
25 R K B TIAL B L P KRR Rk R HAL B B
40 1 e 2RO R A B AL 25 A HLE K
it 2,5 R COD 2 B 2 43 51l ik 3] 99% F195%
222 HBEAAM

1o P A AT A G R EUA AT (Fenton 75 (L
U= LR IAP I R L (AP DR & =R (v = E & =R
A gk 7 A W T Y - OH K AR 35 2, A T 2 55 71
2y K AT AR AR DY FLVE FBLE Q) 2 B, A5 L2
Yi5 el B3k [ P 3R AL A B3k [ i 3R I 5k
RN, 2B I BE 2 AR RN, B 05 Y i Ak
1 CO, F1H,0%

O

ROO- ROO-

1E: RH Y
AOUGEY AmEEl Bl Rk
B2 SHRAE|MERIERIE

Fig. 2 Action mechanism of advanced oxidation method
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Fig. 3 MFC mechanism diagram
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