35t H2W I EE I = 5 S N S Vol. 35 No.2
2020 46 H Journal of Southwest University of Science and Technology June 2020

i

N

28 IR 7= B PR Y L2 SR A S
E R JEE v P AR O Bl A 3 P O 1 A

kG ERET BANEE X g
(1. PETRHEE RS SVORBE DUIAAT 621010, 2. PURTPHE A B AL I GO FL P o T
RIE 621010; 3. PTHTRHE KRB SHRBEE 2 BRSO IR 621010;
4. VBRI R ED RS RIS WIS 621010)

E SRR IR LM (PTFE) s 21 4E 2 (R IT 8 1 F0 23 SR 28 (VD ) Ak BRAS DL K B0 S AR 35 b 2 8 3
XL FB AT SBOHEAT T, 558 TORRBGELRE i i B 2% B 0] 5 e AR B AR 2 i) , IR0 1 VD s
IR 2EARALRCR , RN UFTE T VMD Ab BB T A 7 AR & R M T A o 2R 3R 520 % 00 A
LR 75 °CLE 0.30 m/s, FLASFE —0.090 MPa g8k T 25 UM IR 49 2.2 Lom ™2 h ™' B XA
SRS, Tl R AR IR AR T 99. 99% | RIARMRE/NT 1 /L, /Kl v B2 AT — Pl 2 [ Bl o ( GB
23727—2009) o Y] VMD X FAZHRBITTAF A 7 i i vp ™ A i SR A A 3R AT B VAT i BB i AU, mT (64 Tl
{19797 JITGLRANERE A 8

KR ARIOR R B URZRIR R R

FE 45K S TLI9 ZHRFRAAG A XEHS:1671 -8755(2020)02 - 0001 - 06

Experimental Research of Vacuum Membrane Distillation Technology for
Deep Purification of Low-level Uranium-containing Wastewater

HU Xinyang' ,DONG Faqin'* | NIE Xiaogin' , LIU Chang'~*

(1. School of Environment and Resources, Southwest University of Science and Technology, Mianyang 621010,
Sichuan, China; 2. Key Laboratory of Solid Waste Treatment and Resource Recycle, Ministry of Education
of China, Mianyang 621010, Sichuan, China; 3. National Collaborative Innovation Center for Nuclear Waste
and Environmental Safety, Southwest University of Science and Technology, Mianyang 621010, Sichuan

China; 4. National Defense Key Discipline Laboratory of Nuclear Waste and Environmental Security ,
Mianyang 621010, Sichuan, China)

Abstract ; Polytetrafluoroethylene (PTFE) hollow fiber membrane module was used for vacuum membrane
distillation ( VMD ) treatment simulation and real low-level uranium-containing wastewater. Firstly, the
operating parameters of the membrane module were optimized, and the effects of feed temperature, veloci-
ty and vacuum degree on the flux and rejection of the uranium were investigated. The effect of temperature
difference polarization in the VMD process was discussed. Then, the production of nuclear fuel elements
by VMD processing was studied. Subsequently, the feasibility of VMD for the treatment of low-level urani-

um-containing wastewater in the production process of nuclear fuel elements was studied. The results show
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that at a temperature of 75 °C , a velocity of 0.30 m/s, and a vacuum of —0.090 MPa under the labora-

tory conditions, the permeate flux is 2.2 L+m >-h~'. For simulated and real wastewater, the uranium re-

jection rate is always greater than 99.99% . The remaining concentration is less than 1 pg/L, and the u-

ranium concentration in the effluent can meet the national emission standard at one time ( GB 23727—

2009). Such results suggest that VMD has a high-efficiency purification effect on the low-level wastewater

in the complex system produced during the production of nuclear fuel elements, and can provide new ideas

and data references for the deep purification of low-level wastewater in the nuclear industry.
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and components
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