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Abstract: Using NaOH/urea/water system as the solvent and anhydrous ethanol as the anti-solvent, a
series of regenerated cellulose nanocrystal (RCNC) with controllable molecular weights and gradually
decreasing yet stabilized sizes are prepared through a multi-step precipitation method. High-performance
liquid chromatography and transmission electron microscopy results reveal that the sizes of the obtained
RCNC gradually decreased as their molecular weights decreased (from 36 kDa to 9 kDa). Pickering
emulsion stability tests indicate that the prepared RCNC exhibits excellent emulsifying properties. Among
them, RCNC-15 with an average molecular weight of 15 kDa exhibits the best emulsifying performance,
with the smallest emulsion droplet size and the optimal emulsion stability at low concentrations. Using the
RCNC with the best emulsifying properties as the carrier, zinc oxide nanoparticles are grown in-situ on it to
conduct emulsion-assisted photo-degradation tests of Nile red. The degradation rate reaches 99.5% within
100 min, indicating that the obtained RCNC could be served as an efficient emulsion-assisted reaction
carrier.
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), ARG E IR A 4E R YK i (CNC) Bk 4 4Rtk 27 4
RYOKREFYE(CNF) , ZE G R AT YE R AR RE
3 — R E T 00 A8 £F 4 R 9K B RE G T ik
Tk B VP 5 ik () £ 2 2R oy (A% ) DL TE T+ 2 17 4R
P 21 4k & (regenerated cellulose, RC) . i T4 4k
REATT EANE T KR ZEA DGR, Kt KR
WFFE BT ) F I 2 157 B e A5 i 73 CAn 134 1) i/ PR 25/
IR ZR ) LU (PR s i S T BB 2 I 4R 4R 2R Ll
BRI (oK BRI R AT ) 5 27 4 R o1 (5% ) [
T VR SR I 21 45 2 i i (E IS S R et i =
PN Y T DT UE T AL AR AT T A A7 4R 2R 40K A (re-

generated cellulose nanocrystal , RCNC )"

XA Y e AR 0 5 SR R R I
PRHE )12 F T A€ Pickering L& (i Ramsden'™
il Pickering"™ & B () {1 i AR 0z 425 41 3% 1 4% P 77
HIFLIIA R ). T Pickering FLIRFa E 7 (A 5 H:
RSF B A% YA T 28 RCNC 19 ] #5218
I — R A RIS PR R4S 19 RCNC 38 5 T 1
A9, RooF O & DL, K R T F2 4E Pickering
FL

AWF5E K NaOH/ R &2 /K E IR R R 245
DT 1 LA SEBUAS /] 4014 B R RCNC (8 7] 458 1l 25
15 1 B RCNC I E Pickering FLIRAa & ), #8981
RCNC 4y it I RSP 5 HZ AL ERE R R . i
— 2 7E HAG A e FLARPE RE (1) RCNC 26 1 B4 4=
K ZnO G4 K UL, 38 3o FL I G B 6 B A Je B 21 RS A
S 3 HE T BT A RCNC AE R FL W B 52 7 284 1)
W,

1 KEHREEE

1.1 SEIeArat

S T AR RE R | B0 £ 4E R (MCC) L TEk
4 B (GR, 46 i 99.8%0) . & — B (EG, AR, 4fi i
99.5%) .#h MR (AR) JR FE (AR, 4li &£ 99.0% ) (A A 1k
Y (AR, 4l B 96.0%) . 7~ 7K & Wl B2 &F (Zn (NO,),-
6H,0,AR) , 30 [ 18 25 fk 350045 BRZA ] 5 1E 75
(4lifF 98% ) (AL a (GR, 4l 99.8% ) \N,N- " H %t
LT (DMAC) AR REEER C ZF(PEG) 45,
W BT TR A R A ] 5 JE B L0 (NR, 415 98.0%)
SALER AR (CA, 2l B 99.5%) (2 7K (NH,-HO,
25%0~28% (Bt 34k, TR ), ¥ B 22 sk AE LB}
FABRA T R 8BHE P RTOEE R (CWS) , 1
AR FR 2 |5 P A R 2 A .

1.2 KEHE
1.2.1 RCNC 1

6,65 g MCCHILA 200 mL JRE LA 1:1: 1 1)
J/K L WE/EG/1.2 N HCH IR A I, 78 90 “CF [a]
Wi 10 he [IREEE A K DTIE = W FH 25 B T K 8500 Uk
B3 SRIE U BULTE = P I A HIA 4 200 mL
NaOH-+ JRZK (5% +5%) MK, 76 —12 C i
FERTE R NPT I EF 4% 1) NaOH/ FR
/KW BRI 40 mL oK 2,8, B O R BLYE
(AR LR 23R (RCNC) I oK S BEse i B 2 ik
AT UFESL o RS EREFE SR 0F T 402285 40 mL JoK
ST INAHT— 25 Hh B O IR TR R 1Y R
o BLO ISR TR DLTE 2 W 0T L E K S BB Z
PR RS 2R . B R EEE LRSI 37,
47 57 6°kEfh . 1P~6"RCNCEEF U4 T M 36 kDa 7%
WA 2 9 kDao ARHE T K/ B s RCNC 435
% 4 : RCNC-36 ,RCNC-25,RCNC-15,RCNC-11,
RCNC-10 #IRCNC-9.
1.2.2  JKAUh % Pickering FLI 4 45

PLIE A BE R 40 8Ok, 7K R i S L BT A RCNC
MR E R, H5 K A3 (O/W) B Pickering FL . &
56, K RONCHE 25 CF T2 ToK O e a3k, L
G TR L BN FLRAPERE AR R . B L % RCNC 43
T 50 mmol/L NaCl B K B, il & 2 =49l A
0.5.1.0.2.0.4.0 g/L I RCNC $5) K B IF i . SRIG ¥
1.5 mL iEF B3] 6 mL Y59 4381 RCNC & 7%
(50 mmol/L NaCD A3 2T L Ry 1: 4 (143 /7K IR
B EE LR HAA 3 mm BRIRE 19 AL
(UP-250) X R A 9 #8 75 i #5 RCNC A2 2 1) O/ W Al
Pickering FL& ¥R EH & TWAARRTE T 7293 mm4itb,
DU 2 s IR RFHL3 s By TARRE, 75 50 26 Mo i1 T 2
TS 25 s, RIS FL A AR E I B RCNC 2UE 1Y
O/W B! Pickering FL . 7 TAEH I A3 FLI G i /7K 1A
TR 104,
1.2.3  ZnO@RCNC &4 Rk %

PLRCNC-15 B4k, 58, B RCNC-15 L)
Jox 5 /AR AR L SR 1250 1 ER A 90%6 3 mol/L #7145
fi%/10% 6 mol/L HCI R IR , #E i 1 5% 14 T 80 C
KM 6 h, 58 BUE KR A P st H 2 = 0, O
3 mol/L NH; HO ¥ 2y =ik, 25, 414
F PR BRI I Sy IR IR L 1:2.2:2,
3:2 [ L B, A3 ) A 4r W om A 0.1 mol/L
Zn(NO;),-6HO % , I 0.5 mol/L NaOH ¥ Wi
FEMMOME Y. MJE 76 80 CAIF FHEEhi
) 2 P 1 S AR A S Zn(NOy), - 6HO JillA
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AR # 0.1 mol/L NaOH & & , LAULIE Zn®" 345
Zn(OH),o ARG HZIRG Y LB K B0 Ve 3
W HTF 25 CR . a8 120 CHE IR a2
M1 h, B Zn (OHD, 75 46 A ZnO, DT 3545 I8 A A K
ZnO 44 K Wi kL B9 RCNC-15, B 18 K& & 4 4 N
ZnO@RCNC-15_x:2, (Hpr=1.2.3),

1.2.4 ik

K FH 5 0B f5 3 (HPLC, LC-20 AT) X Jif 5
RCNC (14> F g A7 A R 1 o0 80 °CL fH
Ay 7 5 (1 PEG 4 bk i B 4G M HPLC, 3845 1Y
RCNC ¥ R 7E 8% 1Y LiCl/DMAcC 7, #5 kE
i HERERFRAE 10 pll,0.5% 1 LiCl/DMAc ¥ RAE A i
AL 1 mL/min BEETT . A F B (D) il
i Dy=M.,/M, 715, Ko M, ¥4 F a5, M, 3L
BIoyFat.

1.2.5 JSFFRAE

) 2 5 1 . 14085 ( TEM, Tecnai F20 80) %t i
13 RCNC #EA7 R} RAE . H5 345 1 RCNC #4351
P40.005 % B HL 8T Jo/K B rf I8 75 AL B 10 min
fift RCNC 73134 5) . bl FHAS AR 24 50 pL i 43
FROME , JT0 JHL 7 7 7 6 A e S JBE ) ] 2 )L, i3
X T AR & A 4 FH 45 25 F (Fischione 1020 #9) 3 1%
3s, Ut f JoK Q78 R T RONC IR . &5,
il FHOIN G Ha R R 200 KV A9 TEM AE FIF A5 R i i R
b BT AR YRR A R F T AR U R} L A
FRIEAL, 7 TEM RAE 1o B2 rh &) = AF i B 4
L7 TEM RAE R v, 0] fig ikt f 5 Al L -
R, RO BE R AR R R 5 D I A R R )
., AR TEM EZIEALF 101K,

1.2.6 PG FRAE

(DJEP L (NR) Y IE oSk B0, fERDEA
T8 10 mg NR % T 10 mL PR A A £ 1 mg/mL
NR ek . Bt , # 200 pl 1 g/L % RCNC F4 & 1y
Pickering FLI& 73 H T 2 mL 50 mmol/L. NaCl #)7K % i
W 25,8 20 pl NR YL A BT A543 5OR | 8t
#E 10 minflff NR 0 Je 0 0E 750t . Ia 7R
FRAT IS R 62 e T AR .

(2) KRB 5 IR 28 6 38 11 7 (CWS) B £
RCNC, #%6,%200 pl. 1 g/LAYRCNCEZER Pickering
FLW AT ECT 2 mL 50 mmol/L NaClB/KIER F . K5
JA 20 pl. CWS, 6 #E 10 min 3 CWS 784 J
B RCNC. 5 Jr 163 8 A7 R KT FIE S A 1 ot i i
B PSR .

(3)NRH CWS WH YL 0, FEAH R K4 F 4K IK
B 20 pL (8 NRFT CW'S G i i Jin 21 2L 53 SO T, sk

Jt R E 10 min ff 15 298 % YL Rk 58 43 G 8 0F oS b M
RCNC. 55 36 & R AT FE S B ot 2E B
U3
1.2.7  JCREffRE R RAE

B, B ZnO@RCNC F2 22 19 Pickering FL % %
EHREMAENERNTS e BIREFRILT . SR)5 KRG
FEILE T6IR (fR AT, PLS-SXE300) K J7 25 15 em &b
PEATAR BRI . 45B% 20 min 500 ul NR 2 (/9 1F +
ANEERFE, FATH AN S 2 mL ARG IE TS BER
G ¥ 5 e HEE AN -] L 4 0O BE i (UV-vis, UV-
2600) M 7 A [A] 8 BEISF[A] J5 NR 19 % &, A NR 7E
492 nm Kb Y IEOCRE MR ARG . G BRI AR P BR
WOREAN , B 5 L ¥ 55 A A S p By 1k oK Ay 28 %, 4
200 r/min % S FEFLIK

R i R P AR & i 3m , =l (D) fiow

C=C,/C, X 100% (1)

A CAEXT & 85 C, 5 R 2 min J5 NR 89 I 58
B Co NER IR O min B NR B9 W ISR BE

R AR R 250 0 2L N IBURE 2L Th 43 B 42 AN TR
O IR ] A NR G 8 1F 7588 - T 1E 75 Be 116
SR 18 °C, IR ok A sk [i) ) By BURE ¥ ZLI AE 10 °CTF LA
10000 r/min f4 34 % 2.0 (Eppendorf 5810R #%!) 10 min,
Wi J 8 ST A 2 R ) G 5 0E oS e e e A, Bl
Ja HC500 pL T UV-vis il

2 HRESH

2.1 RCNCEE

NaOH/JRZE /KR R OB Z E W RIS R A4 R
(A RO, WA B9 NaOH/ R /KR &,
NaOH 7K & W) FILF 4 25y T-HE ARG T iz i A
ST, BFIR IR R OK G WAE K A1 76 40 2 NaOH- S0 -
14 R BCATE B B A ) (inclusion complex, IC) 38
p1= ST B s i el (61 WO S B N (R S G o
figlmisl i £ 4k B9 NaOH/ PR 2 /KT TP AR
VA (TR GBI, TooK 2l ad 5 27 4 25 1 (4 )
)T 1 4 1k S, (45 8 R DR 25 A 7 W W 24 i e A1
T YL R T S5 TR R B SREE A S 4F 4 R
g3 VA /1] B S 8 5, DT T 41 4 R NI W DT
JEM . AR TAERL NaOH/ PR Z /KK R A, LK 2
PN B a3 o0 25 SO AR DTE IRl 48 T — &
S A AN 43 F AR ST B9 RCNC R

F1(a) s, B JCoK S EER 434 A, RCNC
FE b 9 53 F 1t DA 36 KDa B #i A 2 9 kDao, AR 73+
RN ¥ B4 RCNC 43 9] fiv 44 N : RCNC-36,
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RCNC-25 . RCNC-15.RCNC-11, RCNC-10.RCNC-9,
1 (a) #4 & J& RCNC [ Dy, A & H RCNC-36 Fl
RCNC-25 HA 8 1 Dy, 26 B3 W Fp AR 2T 4 R 1Y
YRR, TR FE R — R
o JOK CTESE T IR IR R B G W), (AT
Yk F 43111/ P A P 48 5 i £ DA 300 rh Ve AT
HES S AS TR AR AT T R DTTE H 43 T PRI RCNC
AIRER R T4 FaolvN AR R BB G
L ERE A, 4R 7 F 5 NaOH/JR /K & 1]
) SV BE AR BRI, PR] 1P 5 2 v VAR B T K £ 3 1 5 4
PE SR F B ERR IR Z KA, dEmi (5 /N7 o
SFUEZ WP UTTENT o PR, 3 5 1) 41 4 R IA T
HRSB AL U N 0] (TG 7K 2015 ) 7T 31450 1 120 1 [
(INEZ 4 R

21 2l 2% FE FLR RS 00 1) A ) U R 7 S M 2 52
M H LAk ERE M EZ I E . B 1(b) A RCNC £ i 1Y
XRD K . K 1(b) A H , RCNC-36 2 RCNC-9
1) XRD FEAE I AR R — 3, W7 20=12.2° .20.0°,
22.2°4b 34~ T (110) L (110) . (020 ) s i )
Il £ 2 22 fiF 0 AF 2 24 T8 AR M IR I B
L Mo 85 260 W S 1 G308 e 8 /K A A FH 3 RO 10 1
28R 5 o F )2 o SR HES I B Na- IV B2 2 R i
A% Na- IV RULF 4 Z 540 1T RILF 4 Z i, (110) &
[T 21 iR A N33 3 /) €7 e VA ety s (10 QTR 1 =
ZIa], [ AR 4 20 (110) & B /K T, R g4 11 #Y
YR BAT MR (R R BIRIN K] 2 R ) o iX R
It 7% RCNC EA W 2% M, v H1E Pickering 3L &
FEF
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El1 RCNCH My, #iE :RCNC Y Dy,(a), X RCNC ) XRD i & (b)
Fig.1 My of RCNC, inset: Dy, of RCNC(a),and XRD patterns of the prepared RCNC(b)

P2 [ BT 2200 K i IR R
Fig.2 Schematic diagram of hydrophobic crystal

surface of cellulose [l

K 3y RCNC-n f) TEM B8 . RCNC-36 #il
RCNC-25 H R 34 iy PR 43 i B v i oA Bk
IR SF (I 3(a), (b)) o B F N SFIFARE— 75
B o i rp o UL S B 43 R SR EOK 1 141K RCNC,
& 3(b) 2 RCNC-25 H AR RCNC 1Y /g # o 3 5 i
RCNCs F i ROF AR — 1 JE PRUE: i F o 1 & o0 A
B (E1(a), FHHRFERER UM T2

INFEETF 15 kDabf, TR MRSl TR, ME
FESL 2> FA A — 2 FEAR , RCNC R 107 R T Fil 2 P ARG
(B 3(c)~(1))s
2.2 RCNC-n #&7E Pickering L& 4 RE R 1

&l 4 Sk fir 5 RCNC-n £ 2 19 Pickering ZLIR IR -,
M 4 0] F 1, RCNC-15 e i ALl #LAL 2 i )5, i
RCNC-36 A RCNC-25 FLALZEGH, £ RCNC-15
() —>F , F W RCNC-36 Fl RCNC-25 FL AL 1k fE fc 2% .
MO TR RE S, RCNC-15 I FLALRUR ficlif , H:
R i FLAR SR B 43 12 B kN T REATR

AR F i RCNC-n #2219 O/ W 4 Pickering FLI
FRFERA 24 h 5 14 KRG a9 FEME R nE1
iR SEE &P, 24 RCNC-n 19 & 5/ T 2 g/L I,
RCNC-36 il RCNC-25 X} i i) FLIR R 1 22 , 76 75
2 Wi TSR R FR v R AR R, TR D e LR R
o X S E 4 b 38 B B LA ZE X

i T RCNC-36 Fll RCNC-25 i 73 T U SFAREY
—, HElfbreaede 2z, L Loy 7 MR SF 3 — 1)
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3 RCNC-nf) TEM e |
(a)RCNC-36; (b)RCNC-25; (¢)RCNC-15; (d)RCNC-11; (¢ )RCNC-10; (HDRCNC-9
Fig.3 TEM images of RCNC-n
(a)RCNC-36; (b)RCNC-25; (¢)RCNC-15; (d)RCNC-11; (e )RCNC-10; () RCNC-9

RENESC] RCNGC-16 | RCNC-11 || RCNC-10| RCNC-®

== =% R, v/ 7 7T W ade ~ e

E4 2 g/l RCNC-n£aE 1 O/W B Pickering FLIE S M) I A
Fig.4 Photograph of the O/W Pickering emulsion stabilized
by 2 g/ RCNC-n

#*1 AEEERCNC-nFEEHR O/W & Pickering 7% =B 5%
ERFUWNSUREHTHRHER
Table 1 Mean droplets diameter of O/W Pickering emulsion
stabilized by RCNC-#n with different contents after standing at

room temperature for 24 h and 14 d

Diameter/pm

0.5g/L 1g/L 2g/L 4g/L

Sample

RCNC-36 X /X 611/X 119.0/123.8  57.2/65.9
RCNC-25 X /X X /X 180.9/199.0  90.8/115.1
RCNC-15 65.1/80.7 28.1/28.3  13.1/13.2 7.9/7.7
RCNC-11 74.3/101.9  30.2/38.5  15.5/15.8 8.5/8.6
RCNC-10 78.1/110.5  42.8/42.9  27.7/27.7  14.2/14.1
RCNC-9 85.2/121.7  56.7/60.5  28.4/28.8  15.1/15.0

Note: symbol “ <" in the table indicates droplets breakup, preclud-

ing observation through light microscopy

RCNC-15 % RCNC-9 £ i A Bt A 8, #8598 RCNC
()5 -1 B RSP L R et g . 815 AN A 7
# RCNC-15 2 RCNC-9 £ 22 1) 7L Y- B R
MK 5 g E], BEE RCNC-n(RCNC-15~9) 7% )
B, LR A o KT B N . Y RCNC-n 19 5 &
F 0.5 g/L B FEARAE 14 K e, FUIBORH R 0 g A8
K, RUCKEREFRES . BiE RCNC-n 1 & i1
i, FLIAECRAF 14 K5 Wik R ol AR 1k

g H AN ] & RCNC-n2(RCNC-15~9) 3L i’k
RS AR AL A7 14 T 5 W0 RS 2 45 SR il 6
. MW 6] F Y, 24 RCNC-n B & B /0 T4 T
1 /L B, il 4 i 2L 2 o B ST 3 K4,
RCNC-n &80 0.5 g/LIfH i fa @ th i 2., X
XK 8 Pickering FLIR R G0, 24 AR ks 25
BEAREST , F T AT A e A A 45 i A R, B AR E 1Y
ST TR /N S BOCFLOR B RS Tl AR i R
Mk eEs N mmiReEz0s TE§
Ao 1T RCNC-n 14 F 58 &, LB R R
N 3R T XS T AR AR R B YE RE R T
JS I b 2 T ARUBR A, PRI LM T 5 v 3 ) I AR R ok
RO R LR A= . E 6 ik nf A& H], 24 T H
RCNC-n 1t — & B, Bl RCNC-n 43 F 52 30/,
AR W ZLRO R RO 3 K, L ne s  ix 5 B
Ak G A
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RCNC-15 RCNC-11 RCNC-10

5 RCNC-nfiE 1 O/W B Pickering FLIK 1) OM i
Fig.5 OM images of O/W Pickering emulsion stabilized by RCNC-n
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150 —e-4g/IL 0d -~ 291 0d

4g/L14d 2g/L14d
el TR
§120 Bl \
r= | &
kel !
@ 90r
[0
£
© 60
c - =
s -
= 30F - — o
O -l. ; il 1
e R e
& <& &

El 6 ARE S RCNC-nfaE 19 O/W B Pickering ZLIFEf £
14 KIS AWRE R A2 a3
Fig.6 Droplet sizes variation tendency of the O/W Pickering
emulsion stabilized by the RCNC-»n samples with different

concentrations before and after 14 d storage

i 7 1 g/L RCNC-10 %3 %€ 19 FLIHCR R v
PR i SR FH JHC et 1 2L VR A A7 5 0l e € 3RAE

WA 7 fezs, m] DL S RCNC-10 78 9 A AL b JE i
FesE M 35 57 Bt B, 3 26 W RCNCs 7 1 AH F 1t 9 A
ORI . BT EA B 2RI I AR BURL S R Pickering
L AL H A 57 4 e BYY (A 5 3R B X R
RCNC 45 Z2 5 RE, 52 ) LR e M) 2R R 2
HARERE 1 AN A B AR S R R 2 2
BRI TE THR 2R 1004 it A A0 Y A RO T
FECR (1) S A 2 LA LA 45 ) S A SR L
AT SR ) S T HE R AR % 7 T T KA B T AR
AL RCNC-15 B A HH B4 1 ZL A PERE , AT REJE
TR AP 028 T2 45 il B8 77 S 08 v 0 4% 1) Sk (LR
FE % 22 1 2SR I A R A A R A R . B
I TR ST HIFEAL , RCNC-11 2 RCNC-9 By [ 1%
U b, LR PR T A R R A, S BT AR
T ) A 2580 5 T Al 0 7 R B I, DRt S T B
B RE 71 T W, S BT R A L R e M R A, FL
WREHZN (K 5),

(b) (c)
200 um 200 Ym

7 1g/L RCNC-10%2 42 Pickering LI % . 5 BE A
(a)NR R @AY IE 7558 5 () CWS Bl e (4 RCNC-105 (¢)NR I CWS 24 g 7L
Fig.7 Fluorescent microscope images of Pickering emulsion stabilized by 1 g/I. RCNC-10
(a)N-hexadecane stained by NR; (b)RCNC-10 stained by CWS; (¢)emulsion double-stained by NR and CWS

I AR TR BEL i 2L V8 2R 45 1 B 0 RT A F Je A< E

TE AR FLI W B E E RE SR 55 PP AL o AR EROE AR

ORISR E 1Y Pickering FLIR B MLIRE N B2 4%, MELLE &2

R XFEOE R L W A B e/ S ERIE
AT AR L, K (2) FR

AE=xR"y(1—|cos 0| ) (2)

Ao AE I A FAE s R Ay 430l s e (A ok

()
és 31.2°

ARG T 50 A A o Pickering FL & 2 77 19
TR Mt i FL R RS e I S5 B 8 s
HRCNC-15 2 RCNC-9 iy F &S i A e o LIS
AlA H, RCNC-15 H SR EAT S R s K M, K
FE RCNC-n [ SCHERE 11 422 fil £ Bl & 53— 10 A9 R AR
TS . A2 (2) AR XER H A B K Ak,
LA W AH S 0 W 1 FR AR, Bk RCNC-15 /]
FE A U THDE 1A 8500 AT R e, AR e i FLl R e

b) © (@)
B> - o —1 0%

8  RCNC-n [ i i Fr
(a)RCNC-15;(b)RCNC-11; (¢)RCNC-10; (d )RCNC-9
Fig.8 Contact angle images of RCNC-n
(a)RCNC-15; (b)RCNC-11; (¢)RCNC-10; (d )RCNC-9
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PEIAT , FLBRTH A 5 R A

I VAR ) e 2 E‘fﬁzﬂﬁ{&/ﬁﬁ%A% BT
Vi) 7 3 57 s g 2 5 00 B R PL R P I LR R
P a— A EESRE PR AR (Y -L
T = (3) i :

AP=y(1/R,+1/R,) (3)

o AP SRR RSP T 5y R K T 5 R, A
R, 43 Sl S /INBR R 26 B TN 22 B 1) () il o2 42000 T
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Fig.9 OM images of O/W Pickering emulsion droplets stabilized by RCNC-n at a concentration of 2 g/1. and after standing

for 6 months and undergone different centrifuge time (0, 30,60 min) under 10000 r/min

— 38 1 AE AN R B R ORAF A I RCNC - i
fa PlckenngzL{ﬁlH’M]E]'lEiE%%‘ﬁo E 10/ 2 g/L 1Y
RCNC-15~9 F2 7€ 19 Pickering LIl 7E = 1% 7 6 1~ H
Ja, FAFRRE T A 24 WG s I A . Al LIigR
#|, H RCNC-15~9 F& #& ) Pickering ZL % W % R ~F

P = R BT P RAE 24 h ) JCI B AR 4k . Pickering 7L
TR ) TR P 2 TR T SR R AE i / 7K B T ™ A 1)
558 1 B FH T 7= A 1 28 (RIS BEL S . B 10 38— 2535
RCNC-n £ Wi AH Bt 1fi 7= A= E’Jﬁxﬁlﬁﬁﬁﬁﬁiﬁﬁﬂﬁ R
U AR T, FWIZMP R T 3 N7 25 i B P



236 MR TR

2026 4F 1 1

RENE=5)

RENEC=H

40°C

60 C

80 C

100 C

RENE-10

E10 2 g/L I RCNC-nFa5E B Pickering FLW, i BARAT 6 A~ H J5 £ 40 .60,80 100 °CF 4B £ 24 b A9 FLVBBUR B9 OM i
Fig.10  OM images of Pickering emulsion stabilized by RCNC-#n with a concentration of 2 g/L after standing for 6 months
and keeping at 40,60,80, 100 °C for 24 h, respectively
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B BB HAADE-STEM B A (1) ZDHE DR B (2) B EERE Xk EDS 1 (3)
(a)ZnO@RCNC-15_1:2;(b)ZnO@RCNC-15_2:2; (¢c)ZnO@RCNC-15_3:2
Fig.11 HAADF-STEM image(1),magnified view of the red-box area(2) ,and the EDS mapping of the blue-box area(3) of samples
(a)ZnO@RCNC-15 1:2;(b)ZnO@RCNC-15 2:2;(¢)ZnO@RCNC-15_3:2
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Fig.12 UV-vis spectra of NR undergone 0,20,40,60,80,and 100 min(a)-(c),and photocatalytic degradation rate
versus time of ZnNO@RCNC-15_x:2(d)
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Fig.13  OM images of Pickering emulsion stabilized by ZnO@RCNC-15_1:2(a),ZnO@RCNC-15_2:2(b),and ZnO@RCNC-15_3:2(c¢)
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