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HOME > SCIENCE > VOL.386,NO.6722 > JANUS CHANNEL OF MEMBRANES ENABLES CONCURRENT OIL AND WATER RECOVERY FROM EMULSIONS

@  RESEARCH ARTICLE  MEMBRANES in & % =

Janus channel of membranes enables concurrent oil
and water recovery from emulsions

XIN-YUGUO (B). LEI ZHAO (). HAO-NAN LI, HAO-CHENG YANG JIAN WU () . HONG-QING LIANG (). CHAO ZHANG AND ZHIKANG XU Authors Info &
Affiliations

SCIENCE - 7Nov2024 - V 722 - DOL 10.1126/5cience.adg6329

¥ 6957 993 A 0O »

Editor's summary

Surfactants can stabilize oil and water in an emulsion, and this property is useful
in a range of industrial processes and in oil recovery from spills. However, this A
means that the surfactants then make it challenging to separate the oil and water
when needed, especially if there is a desire to recover both components while try-
ing to achieve near-zero waste discharge streams. Guo et al. stacked a hydrophilic @
and a hydrophobic membrane one in front of the other to form a square channel
between them, with a size that can be varied between 4 and 125 millimeters. As an
emulsion of oil and water is forced to circulate through the slit, water passes
through the hydrophilic membrane, and the increased concentration of oil in the <
emulsion creates increases the rate of oil permeation through the hydrophobic

membrane (see the Perspective by Yang and Jandaghian). —Marc S. Lavine
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ASAP 2460 3.01.02

Sample: MABR
Operator:
Submitter:i LR 2 #FHY A B2 7]

Started:
Completed:

Report time:
Sample mass:
Analysis free space:
Low pressure dose:
Automatic degas:

[Mi micromeritics®

ASAP 2460 Version 3.01.02
Serial # 2203 Unit 1 Port 1

\2024-07-27\20240727-WMJ-PDMS.SMP

2024/7/30 11:38:09 Analysis adsorptive:
202477130 14:59:15 Analysis bath temp.:
2024/8/2 9:41:48 Thermal correction:
2.8502¢g Ambient free space:

40.2569 cm?
None
No

Equilibration interval:

Sample density

Summary Report

Surface Area
BET Surface Area: -0.0131 m%/g

Pore Volume

Single point adsorption total pore volume of pores
less than 347.2039 nm diameter at P/Po = 0.994463125: 0.000998 cm’/g

Single point desorption total pore volume of pores
less than 347.2039 nm diameter at P/Po = 0.994463125: 0.000998 cm¥/g

Pore Size

Adsorption average pore diameter (4V/A by BET): -305.0640 nm

Desorption average pore diameter (4V/A by BET): -305.0640 nm

Bl AR

JULAN NANO

Page 10f 15

File: C:\ASAP 2460\data\5): 5% #45\2024\ i M e F\F fe i

N2

77.300 K

No

13.9523 cm? Measured
10s

: 1.000 g/em?

Pore Size
BET): -305.0640 nm

BET): -305.0640 nm
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WA 5 4 E-MABR £, 4

EIL L

miE57K, COD 250 mg/L,

& 40mg/L, FE76.0 mg/L

BfR12nE ikl iK%

[ SEE:

(a) PTPEfFLEE

RIETXILY

(e v v v Sa,
A - &
X d
o4 &
\ 1 ES
| | IRy
\ ¢
| 8! b
| 18
| 1
| { 1
i1 ) T by
; | (h;
{ Hi1s L1
i | ] | l
" ¢ |
| ' 115N
R R
s i
" g

(b) IGENOME (c) COMPOSITE
B _
PTFE{SFfE IGENOME COMPOSITE
EYE (g/m?)
7d 1.57%0.13 10. 5%1. 01 12.73%0. 83
5 3.44%£0. 43 24.51+1.33 26.33%2.15
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KRR
KE: 25 m’/d JEIKBZFR: ETETK

ZEIKREH CODcr BOD  NHs—N TN
HKKBR (mg/L) 350 200 35 45
HAEE 7k 7K R (mg/L) L 4 1.5 10

FEPRR E—mg/L 330 33.5 35
B R E—kg/d 8.25 4.9 0.8375 0.875

R FZHIERBREF, HKKBRIEB]—RA
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1) f& L4 3RE>100N:
2) EHE>0.75g02/m2 h 25°C10KPa+

T KE, 3) HEASE>20kgkwah:

o T | | asamstisk | | I e | | TR a0ses. | 4) BEaERLE. SEiHERL
me | Be | AB—LES A, | AREE s, | 2024129 5) TAF*E, 0.1-03bar:
T Amawe 6) &Mk PH ff 2-12:

7) &R K4k E <10000mg/L
8) —H{LRETXAMT, 2B ER
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NS —— 1500/ KA R aEK

SERRM AR

s | BH |84 EE | ®SH | HWKER | ZRE| ZhE | £E
1 CODg, | mg/L | 200-350 350 / ~300 | 45kg/d
2 BOD; | mg/L | 120-210 210 20 190 | 28.5kg/d
3 SS | mglL| 100-200 200 10 190 | 28.5kg/d | ¥
4 S%& |mglL| 40-80 80 20 60 | 9kg/d

el [X 75 7K
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eﬁi
R 12— 1500/ RS saamEK B i 44 K

MABREH 2EMRA 7kg-N/d

P 150.9m3 /
B0 0 “ S P ” T |8 1#MABR ﬁ‘}“_’, 70.8m3 3.5kg-N/d
2#MABRJEHE ~ 70.8m3 3.5kg-N/d

&t 69.4m3 5.9kg-N/d

UTIEHR 35.8m3 /




: =
#77%4  MABR-ESERSESKERRE <

N 1« Zhejiang University E Yl 4 3
I JULAN NANO

TiEig THRIR &

E TEEH £ SRS RAE KM ERRLETIE

& | 1zas MABREEA

= [tnmEn 200t/d e
KR | (RESKREC SRR A

L | e A D REARRERAT

_ | mesw AL DA RERAT

5 FI6iE 2018%7H15H

2018%8H31H

B THiE

20182 pk -1t =iEIRSS Xi57K-2000E/H, 1=137281.155%/ (€5 B47c/)



#7%4  MABR-ZEEREE

Zhejiang University

-
BRERRS <

EliF iR /K

JULAN NANO
I

||.|:5t. AL A il LR E PR A

Hubel Province Xiecheng Communication Environmental Protection CO, Ltd

GAFHREBRRFTRE Tk & B i

CARHFBBERTKLER A HAREHESKABES, % -

REBOTERAMABREA, MABRR—FETFRIBS AMR K2 = L@

ERRFRENLETE, U Se S S
EEKEARRY, BERFRBSKEHABELNFKE

HATHRBAE, WIHABEEN H200MR, HAKRFEE (MDA

BB RH AR ) —ﬁAﬁ{ﬁ (GB18918-2002)

BT

SUBIARASHRGHE, BREBEWHK, HkKRHE
ﬁéliﬁﬁ#ﬁlﬁwﬁ,ﬂ&ﬁ%ltﬁﬁ%ﬁﬁlﬁﬁﬁ
ﬂkﬁ‘ﬂﬁﬂrgﬁﬂ.ﬁﬁﬂﬁﬁﬁlﬂ.SEEElﬂﬂﬂﬁﬁﬁﬁ

| @, Wik

BT RENMLE, BABRESD ATS 5MBEESEHA

2022 FF2 k-l b EEIRSZ Xi57K4000E/H, B17 CIUNAERIS1/3



—

B I7hEET- 12000/ MABRi5 K RizaE <.
ElRiNK
LI REME Z R

JULAN NANO
BRIES: BEEfE (2024) 615

bbb

BT AR I R X Tk i5 KAk i B i N AT B BTG KA R A F]
R AR OE TRR I H

I H ARG - 2408-320957-04-01-112584 Wi H A BN,  HAH PRI EAH

B Hh TLF340 - ERIRTI T3 BT T B AR W H B 3000077 7C

B HiAth, HRIFF THHE 2024

ﬁ-&ﬂﬁﬁmﬁ Wi E & 571, 867, ARFERNAL1200057 774 /d, ALFEXT &N E X Tolk &K R 4L g5 7K . iﬁiaﬁfz %iﬁw%ﬁﬁ%&lﬁﬁﬁﬁm T B R HAOPs T2k

. mwm hr%_f’:l:’f/tfié}:’3%{1‘1’.{&#&?%7}@’3&EAﬂi)\FTﬁﬁ?f@.—‘ﬂ(ﬁ@@%ﬂ—’*ﬂﬂﬁﬂ RUELHh — = 25 frf St —~ — Yt —~ IR T AL BE (IR Pt

— BLEMEAL AL — TE IR T G T SEE AR FE oMk R 7K 120000, [E B 2 YL 75 éiﬂﬂ?h#’i Jk fRE Hﬁ%%ﬁ?ﬁihf&) (DB32/4440-

2022) AbRitk. (ﬁlﬁﬁﬂ.ﬁﬁ s«é MRSR LR T T TR, R TIWUE T W R TE A e ST PR R AT LA A

SCARRRE . MR WA IED

BN BARS: X & ROH G SMEEE, S tEmeRiE 6ot JiH
FEEIT LAESE; WS oL, JE AR A SRR A BT

REEER: R e, IR SR R A
J SETRH g AL A R ST R e R R S, PR
EAPHEMORE; BRI TS, INEHRR I R BRI
HAL 5REL S AL MEEETRAEN ZERE, REELZ BrmEd XA KRR

2, _ 2024-08-08 _ 34




—9
<

Wi

ElF iR /K

JULAN NANO

1B 7 B -1 5 MABRSKIZRME

1A

AFEFRIH B 7B oo i5 /K A FE e A% BE T G TR )l RE T B X R R AN B SRy Ao TR v B oo is K A HE R
FOE O TAR AT MERF AT 4R A5 At S (V8 R i fik[2024]1107°5) k¥, I H b F AR TEEIE £ 5 /K Ab A TR
NTE, BREERE LA, HREIN100%, BRI B 2 15 KGR AT, HEIMCENIG
N REFER TRENHEBRARTT AR DiH R LHERFAL, BXZI0E ) TR S AT AT HE.

2.0 H ML 5 FE bR

2,101 H Wt

g e AR B OCETE K AL R N

g, (1) WXREAKEAO+MABR+MBBRLZAHE, RERZEBIRMNIT. ) piwm
BHAARN32mE it CER/KH LB IRES) » SIUE 28 il — e 3L [F)3 2 Bt K B &4 R 577 mY dAb B AR .
v@)%@%%m%ﬁﬁ,éﬁﬁ&%ﬁ,Eﬁ%%iﬁm,Wﬁéﬁﬁm,ﬁﬁﬁmﬁﬁiw\%%m%ﬁﬁﬁ
Wo

HAh: /

PRECKRI 7 1AMPRER

TR THE: s40H K, R T H#H2024-12-30

A MM : 13325.21 770

35



—
MABR-BHSKERES <.

=HUE D

JULAN NANO

2022<F7ERY

> Hili5k8KAT/H

> RIS KT

> MABR-IFASTS



MABR- {55 2K 2 R 5= ) <,

E i IR 7K

Bl JULAN NANO

1PART VI

2022EF R -V HEisKI -45 K E/H



MABR-GISKERES <

EliF iR /K

JULAN NANO

{ L = ST
. ) ""- 4 2
A —

T ,\{T\;\\jm':zL:.;.ifi Vil

— e U '1

P
- _ﬁ:"

2022£F 2Rk -1V Eimiz (-5 h T/ H



SERRM AR

<

AR

NS —— SREEKMABRIIGTIE TR
Fs I H 44 7R shEEKE | COD | &EE CINEL
1 2AT/BRIEEESRERX (ZH) RBK 20,000 200 40 5:1
2 50000/ RIEEREXESEKLIETE 5000 200 45 5:1
3 1000/ X PR ELSEKLIETE 1000 1200 | 400 3:1
4 1500/ R FREARES X EKGIETE 150 250 60 4:1
5 1000/ KERAMEMEKEIETE 100 250 50 5:1
6 1500/ XKiinI S MELEKLIETE 50 150 42 3.7
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ltem JLNM-MABR MBBRp MBBRs
Wit /KE 20000m3/d 20000m3/d 20000m3/d
SRl 8960m3 10433m3 10433m3
72 i A% ¥ 200075 ¥ 258.47) ¥500/5
GG M ¥ 12055 ¥ 188.9 /) _» ¥826/
AR B Y 134475 ¥ 1565/] 0 ¥ 1565 )5
RO AR ¥358475 5300 ¥ 417375
104 58 e ff R 2t %A= % 4é ﬁ r‘§16 87 ¥ 200077
22 2 T B ke P 57 K i 2R ¥ 720707 ¥ 72007
104 J& A % %% i% 048 ¥ 8422.1% ¥ 9040.6 1
104 REFEDE H ¥ 1138875 ¥ 30664 ¥ 3066/
104F & S (3 +ad€e> ¥ 8186.8/7 ¥11488.175 ¥12106.6 /7
2 JH WA - +3301.3 77 +3919.8 /7
L KA TS0k BT, d00LEAT . ;| MASR OISR, (Eo2sWmS

* MBBRIF/KH HIBL A S 57 . 90K/ Ko
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o REIITAIERESI55000mM3/d, FHHIKKREIEWT:

T H FAL BE7K H 7K
m/ME SRk w N1E —ZA FRUEIV R
ME m3/d 55000 ARS &[] VAR 3=
TSS mg/L 50 180 550 <10 <10
COD mg/L 100 350 800 <50 <30
BOD mg/L 50 200 500 <10 <6
N mg/L 10 35 70 <15 <10
NH3-N mg/L 3 30 42 <5(8) <1.5(3)

TP mg/L 1 7 15 <0.5 <0.3
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=] FEbRET Y] =]
ﬁﬂdwﬁ / EVI R ~ZX<A AU #HEDY 2K
PREAEERCE kgO2/kW.h 5.4 2.1 3 0.98 (s
4 BE R kwW.h/d 5259 7200 12480 28875
EF%S@ Lt % 73 100 173.3 301
ReFEA2 1L % THE27 / 1 hn73.3 #1201
ot v H RMB JG 32,200,000 / 42,171,700 44,000,000
KL wE 58 RMB JG/m3 585 / 767 800
i/ KBEFESR ] RMB JG/m3 0.12 / 0.27 0.42
é%Qig%%fsz*fs:zzﬁszjg1k;/.vs'hk’w./_:h/€ﬁ;mm: 18:6/00787 2,48 kit o FREF. DLEMLI5%TT, 31142075 7T,

i /KBEFE (FEAREES) : 0.004 kW.h/m3. o GOKEES AL NUE LAS00 S Th it .
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- 150T/DESKEEAE, B58E: 0.9557t/m3, X3F10000E/ HRVERSE, BFERITHLI35H 7T,

-Z_‘E-_IER_ MABR KN

3500m3/d ( 350*10E ) 150m3/d
COD: <20mg/I COD : <20mg/I
&5 : 0~1.5mg/| & : 0~1.5mg/!
HKKE : :
TN: 15~18mg/I TN: 8~12mg/|
TP:  <0.3mg/I TP: <0.5mg/Il BRREIER
0w, RS,
e i@t : HRT 9.8h (2.05+2.05+4.3+14) g3t HRT 14.6h (180+4.84+634+163) prc zpuvm
SCRF : HRT 14.1h (2.9+2.9+6.15+2.0) SCRF : HRT 9.72h (1.13+3.03+3.93+163) 110
HHEA 0.15725%/m? 0
SiRGEREEA 0.05397T/m? 0.05397%/m?
1723 0.8~1.0kWh/m? 0.53kWh/m:

AL 0.29337t/m3 0.097875/m?
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