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BKEERRES Tween80 1 [E F2%E Pickering 5 M 8 ZL & 89 #l &

FIXNFHFHK EFEBEWE
(BRI FRAXANAIAEAETET, BEZRKKF, IR 843300)

W E : DLBREE AR Bt Z Il Tween80 & A 52 7, LI T e i AH L il 45 O/W B! Pickering & WA 3L, %
FT PIAH PR R 0 R BE OK 5T 38 T et B L AR AR P 0 L AL KD R A e, 25 R B SR R R A
H—Fa R ARG Z AR E FV T 5 T o = AR FLIR , BT Y 3L e 1k T 4, i PR 2L 3L VR O AR AR
2979 100pm ., PIABR TR B8 R, ZLIR U 3l P 3 i, 2L LI 08D , T R AR W 3 R AR 3R R i R 3
Z B, FLIBORS B 1 R FLIR FL I YR AR 38 K O B B 250 B0 Tween80 Y FH &, FLUH A £, LI ¥ R
B . R Tween80 & BeBREE A T 1y & & Few M e K KR =i v o A8 2L IR A9 BRUE 1, =35 22 [B) A7 76 Pp IF)
EH.

K BRI AR E; Tween80; Pickering 5 WAHFLIE ; ThRF &

5l E

= AR FLIK Chigh internal phase emulsion, HIPE) X #k A8 ik FL K 5 B K FL I, 52 48 N AR FRL 4y
BOfE 74,05 % LA ERFLIR e At fh B AR R R AR LR 2 A TR AR U A R T R R A
LA L T REAE A 5 22 LA R B0t R R BEA T A% G R RE L VR B SR FH 2 T R AR R L
P75 B LB P i A 1 8 B MR A B B0AY 10 96 ~20 %0 4 J B9 AL BRSO L SR B MOk T RE Y
FLFR N Pickering FLWK , L4k . Pickering fm WAHZLIE C 9 12 8 , 5 1% 48 &5 N AH LR L, 5 4R
TR HARCERE " VB Z UM R s PR bR AR I B (AR T 5 5 T 4 B AE FLRE L B A
I T A e o A L R T i

AR BT R TR B BT S —Fh B 25 45 L it i 5 L PR BT A8 0 RT AR SR AR BE R L AR I 2 4B
A — M . LA ST 2R A S e 700 1 5 3 P AH LW A SCRRARE L SR T BT R T A K BT 3R 7 B —
A B A B AT 3 A il FLIRIY SRR K M, T2 2%, FLUFTIE B LR R e M e 221 2 T M AR A
i 35 BEAR I K ST B o 4 AR R 1 8% A 348 R B2 o e A R - 1) L AR BB T SR FH SR T R ) A K B R il A
e AR 7L i A L SRR AR G

AHIFTE 1 T A ST 3ORLAR T /)N B BR S K 5T 3R R 2 10 3% M4 57 Tween80 Hip [R) £2 2 i 4w P9 A 2L W, AF
FE T AR 3R R BT 3R e K 3R T 37 e 50 %o L VR Re E Me  FLVRCELTRORL AR KN B A3 A fR 5 L 5 X
D el RS e AL BRSEAT T 0028 0

1 ##E5 7%

1.1 #R5iRF
AFRE L E AHYY s Tween80, AR K HAR R AL IR ) 5 0 B2 2% vh b 15 W (PBS) L U A= 4y 5 35
Ot AR, E 255 A,
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1.2 FENREESE

BREEAL , Y QXM-2L , K Vb A VAR B 28 A BR 2 ) 5 18 IR % 0 8 HE 7K TR 3%, SHT-6 AL 5 M s A S22 1 3
A BRA D IR R 7 i - MX-S, KT8 24 A 2 56 A0 g (b 50 B 28 1 5 48 75 I35 e A, JP-060ST . T3 JE 1S
Wi T A BRA A
1.3 XWHE
1.3.1 BREEARFRZAHE B—E B 60°C T Sh A E AR Z B AL 100 HIF . 8 T17 8RBk
HLLA 280rad/min BREE 3h, H )5 A TE T2 P 75 .
1.3.2 EREEARFRZERAS K Zeta AL AYINE RS /R SCKLE 73 BT 4 (Zetasizer Nano ZS, Malvern) il
KRR BRI AR AR AR & Zeta WA, FEAH 28 FARREREE 0. 012 (wt) ~0. 1% (wt) . JLA
7S BN BEAL R L 300W By AT R A 43 8 5min~ 10min,
1.3.3 i N AHZLI W ) 45
1.3.3.1 ANFE WA BT IR 55 R B o BO6 ZL IR LI RLAR KN B oy A 52 . R FR
UK AR 6 %019 Tween80 Fl 156 MR EE AT R A # 2mL LB F /K, B 48 5Smin~10min, 4
SIMA 6mL.8mL . 10mL . 12mL B3 b, B O s i 2 WA B A G 7E9R % 4% LA 20001/ min
PR30 2min, B BCELBUG FRR A 23R S B 23 A T B BUS %
1.3.3.2 ARFEREATTZRE AR AFLR % EBREE A T2 FH &0 ZLIRCFLIR RS K/ o A s e, HE
FREUK AR BT 5 6 %6 %) Tween80 ¥ % T 2mL K & /K, #-20 0M A KA BT it 0. 5% .1% (1. 5% [ BR &
ARIFEZE,BA D Smin~10min J5 H0#HIMA 6mL B2 b AT 2R B IR 4% ELL 2000r/min J&
8l 2min, ¥ IR G & H .
1.3.3.3 AREZEFHEMIR 22200 & LIRS /N B AR 15 00, 43 3] 6 B
KA 0% .3%.6% .9 % [¥) Tween80 ¥ fit T 2mL 2B F /K o, FE A0 A KA &8 1 %0 I BREE A i %,
P4 EL Smin~10min 5 B HEIMA 6mL ¥ B O A J7 ik 6 D L fE R % 4 1 LA 20001/ min #R 30 2min,
WL & .
1.3.4 FNHILBIESRME & A 2L A 72 OB 57 38 33 %9 B8 L Giphone 8, Apple) f3 5, & N HHZL
VI o O S0 5 ' 2 8 UBE COPT Pro, 5 PR BLURE) LR, 4 i 8 75 43 L 5min~10min,
1.3.5 (e PNAHZL IR FL I K/ Boar A Gk & P9 AH 200 L T RE AR KN B 43 A SR IO R BE 4 BT A
(Mastersizer 2000, Malvern) {3z , 3 57 # 75 7 HL 5min~10min,

2 #R 5%

2.1 BREARKRENNRER Zeta BAL

SR B IR SORLEE 43 B 4G 1 AR BT 3R e BRI AR 5t 3R (10 - BPRLAR B Zeta HL A, S5 R KU RBTR DY
SFAPRIAR K 1424nm, Z A HRBCK 0. 190, 40 i B4 745 BT R A9 28—, 45 SOk 8 2 A — 8,
BREE AR Z M FHRAE N 1271Inm, 24 ELRBOHN 0. 271, ST A L H PR — e R TR, £
I3 HCER BN X ] BB T BRI AL HE YR BT R R 0k o T UE AL I Zeta HL AV 2 HIORL T XL
HLJ2 77 A 1 A T T T SR 1 R T AT LR . R BT Y Zeta LA —41. 2, 3K R BT R 1Y Zeta H3
B0 —35. 7 KRBT E KBRS AR BT 28 3R 10 2 A K TR Ay, — @ AR AT DL AORL Y e 25 e 2R, B
B R ENES L H Zeta U0 40 (K, B A T FAVE K B i 2L A R AR MY L g B TR L R
BE R B3R 5 R BRI R AR o A 245, T A K i B R AT, Zeta FEAL Y 48 X0 (B 8K, W] DU /K
M7 Pickering /& P AH FLIR A RL 752 71 .
2.2 KIHREARREL Tween80 thEAREN S AHEIRK

TF 5% 22 B B A~ 00 3 T % 2 790 AR 4 7 e L vt A v A AR A AR B P L DR, FRATT 43 0 LA
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Figure 1 Typical particle size distribution profiles of lignin and milled lignin

PR A BT Z Ry o — A8 R AR R R 5 Tween80 Jy & G A2 77 1 £ 7K A 7l 5 e P AH FL IR

B 2 Ca) S DLBREE AR J0 38 e R0 R E o AR FLIRAY IR R AR B 2m L, 3R ey 6mL . KB &
FHAE A AR B 100 . NIRRT DL Y L R B3R AR o — R 5 RE 6 I8 Rk 60 1l 9 w5 1A A 2L 3 {ELRE 23
KA B FEZLIC T )2, M FLIR LR A ol B T B A A 0 8 L FLIBCAN AR E S I E] 2 i FL L BROES
A5 2 M DL AR il 45 8 AR LI B — R e . 1B 2Ch) IEREE R R 5 Tween80 W IR B 14 55 N AH 7L
W H R BTR A KA BT R Y 120, Tween80 I /K AHBT R Y 620, MRt Al LI 1, Tween80
I T i A RE LAY 1 EL LAY RS Mt 8 5 1 ik, R 2 I Tween80 AE W B 75 1 7K Jt T
b B EERRAR S RE L E S TR LM 53— D5 L B Tween80 W B 78 BR S A 5T 2K (9 & 1 L 5 0kE 5 2L 6]
1 P4 25 4 v S T W B B D R o T RLAE

Bl 2 () EREE AR B2 A2 10 AT ZLI G (D EREE KB K 5 Tween80 Wb R F& RE 1Y w5 P9 AH LR
Figure 2 High internal phase emulsion stabilized by ball milling lignin(a) ; Ball milling lignin and Tween80

co-stabilized high internal phase emulsion(b)

H T PR AR RRAR (55 SRy 17 L LR A S Bt o SR R VR S 90 o v AR ZLIR R 2R, SR SR ANl 3 s

MIEL 3 0] LA H s i PAE LI 7 K R st s ZLIRAR PR 43 I K v 2 R B TR B BR B R B 2 SR 1T
PN R L VBT 7 B O ot B LV P SR IR U UE K R AR 2 o 33X U B LV ) 3 P Dl KR v N R LR ) S AR
K AL AL
2.3 AEAEGRSHMNIAREMESRSARIABTRINESH

PIZKAH T 6 %0 1) Tween80 Fl 1 %6 iy 3RS A T 2 &2 G A ), il & K AR B R 2mL, 1 A0 7R B 43
125 6mL.8mL.10mL . 12mL (RT3 E0R 75 %6 .80 26 .83 %6 .86 20) I =g W AH FLIR . LR 0 1OF S 45
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Pl 3 AR LI 2K P G FER 2 45 (b) i il R
Figure 3 Digital photographs of a drop of HIPEs dispersing in water(a)and cyclohexane (b)

B4 HTRFR B 1 75 % () .80 % (b) .83 % (¢) .86 % () FL ik B #E 51t
Figure 4 The internal phase volume fractions are 75% (a), 80% (b), 83% (c), 86% (d) emulsion

microscopic morphology

NEL 4 0] LU o AR R B2 BRI ZLOB0RG B2 458K, ZLIR FLe HE S B o 350%% 3 4 FL T A A2 JE L B
IR AR B 1 O FLRCE Bl M o, L VR BE R AR, NIEL 5 R LUAE L FL B B RAR YN T
100pm, WAIEB0h 75 Y% it LI RLAR d(0. 1D 22pm,d(0. 5) 4 65um,d(0. 9) 4 182pm K FLN
B D4, 3) 2 85um, R HNACE- 34 D(3,2) K 27pm ARIE A 2. 47 s WAHKRR 53-8 86 V6 i, LI 1 KL
# dC0. 1)K 9. 66m.d(0. 54 34pm,d(0. 9K 63um , AWEANFCEE D(3,4) Jy 35um. F 1 INFCE D
(3,2)2 14pm ARPER 1. 56, Bl N AR R 23 B0 38 ZLIH PRI AR A A8 /I i e 3, /N R AR I ZL T 1 22
SRS AR AR 0 R, X R R T RGP A B O, B IR % FL R A B A B 2 R, L
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Figure 5 The internal phase volume fractions are 75% (a), 80% (b), 83% (¢), 86% (d) emulsion droplet

size and distribution

2 WG 0R e A LW B o 2 BFLIR R N
2.4 AEAHBARZRAENIEMAEMEARKRBRNNES 5

LT R N R FLIORS E P E E E AR R 2 B8 7500 . BL Tween80 HI 4 S K AH BT /Y 6 20, 733l
] 2 PR A 5 3 N A BT 0,500,100 1. 500 B o AR FL I, L FL O 25 # i 6 i . SLEL
T RN B oy A 7 s

.’ﬁ 9*:: 9, o

Pl S . Xy
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Bl 6 BRI AR R R 0.5% () 1% (a) 1. 5% (D FL BB 5
Figure 6 The dosage of ball milling lignin is 0. 5% (e), 1% (a), 1.5% (f) emulsion micro morphology

NI 6 FTLATE i o Bl 3K PR A Tt 2% ] 1, 2LV PR B8 8 R, BRI R B R T A 1. 5 0 ), LR LI HE
FUEIN S5 A ARZLR 5 0 2 IR . N 7 AT LU Y, LI BRLAR A 3 R A a3, EL v A
B AR 2. 27 SN 2. 62,3 B R T LR 0K, B 08 KT 75 B 22 1) 52 v I [R] T 24 i FL R =

10. 14028/j. enki. 1003-3726. 2021. 12. 008



< 68 - [ ¥ i i 2021 4 12 H
8
Pa —r—g
,/ E\ A I
6 f a/,\ . f
T AN
S /}f\\ /‘/:‘\\R & “
o A
_§ / ,/ “‘A \E !
> 4 ‘
i
24 / U/ 1 \\ i
0.1 1’0 1(‘)0 10‘00 100‘00

Bl 7 BREEARTTZE &30 0.5% () (1% () (1.5 % (D) FLI FL I KN e 43 1

Particle Size (1 m)

Figure 7 The dosage of ball milling lignin is 0.5% (e), 1% (a), 1.5% (f) emulsion droplet size and distribution

GiT I PTREAS /& . BREE A R H iR 0. 5 Y0l FLI A RLAE SN dC0. 5) 2 68pm,d(0. 9) K 176 pm , (R BUINALF
¥ D(4,3) 8 85pm; BREE AR Ak 1. 5 Y00, ZLis ARLAE R d(0. 5) 28 7T1pm,d(0. 9) K 209pm ., AR N AL
S DL 3) R 97pm Bl BR S A5 2R FH 3G 0, FLIE 04 ST YRR AR AR AN B S L R Ok AR B L B 2
T2 SR AR W B L 1 2 T IS R A R b 1 A % S M P G B A AR [ LA AR R i
R B (A PRSI K L 53— I Bl S AR A 3 22, T 2 A LI 2 IR AR T 55 Tween80 2 A 2
S HOBLAR B K T SR FH 2 T 3% 4 750 B R A ) L TR kAR — AN
2.5 AAAHFAAENIABTHAEHMEARBTERNRSH

VLN AHARFR A3 80k 75 %6, BRI AR Jot 28 1 it iy K AH i 19 126, 43 3l il £ Tween80 FH it hy 7K AH T

0%0.3% 609 20 By v N A FLIR L FL IR ROUL 2

K8 Tween80 54 0% (g).3% (h).6% (a).9% ()L & W IE i
Figure 8 The dosage of Tween80 is 0% (g), 3% (h), 6% (a), 9% (i) emulsion micro morphology
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Figure 9 The dosage of Tween80 is 0% (g), 3% (h), 6% (a), 9% (i) emulsion particle size and distribution

MIE 8 AT LA s Tween80 JHi /D2 0 B, Lk it P28 22 FL FLi 2t L] B 0y A8 JE | Bl
& Tween80 3 2, ZLUR A I SN PE 3G 58, ZLIHECGE T 2 0/ FLOT IR, 3 5k I 4t 2L v LR 10 /N B a3
M9 AT LIE H . Tween80 A 0 B, ZLE AR 4E A d(0. 5) K 114pm.d(0. 9K 213pm FRHE K 2. 41,77 7F
BERARTE 100pm~200pm B FLIH . FLIHRAR I K 5T B 22, Tween80 HI &4 9 Yo i), FL M R0 42
d(0.5) K 45pm,d(0. 9K 125pm A2HN 1. 56, LI RLAR B & 2/, HE ML), FEZH T Tween80
W% BERR T R FLIE G 22 FL AR PR R A FLIRL AR BN I /N AR Y LT B £

3 it

ARICR BB AR TR S Tween80 & 45 Fa i 7 il % w5 WAH LI . 28 5290 e 28 W] LAAS I < YK &
o 2mL B BRI A BT 2 1 i R K TR Y 196, Tween80 it A /K B i 1) 6 %6, 6 O e FH i fy 6mL i, JiF
il 2 Hh 0 AR LI R ARUE S FLIBORGR KN B AT OR B b . Z IR AT E G T AR R 23 B L BRSO
2R R TR 1 AR A P A0 v N AR FLIR R S I o 3 e S RO 56 RO RE E ASUR AR 25 2R R T 3R K B R
5 T PR S C B T i AR LA A SRR L FLIR - BRLAR 29 100 e s YRR IR B B0 L FLRRY
UL Sl P, L L S BN B A S DR AR A W 2 AR AR 5 R R B R B I BT R FLROR
JE R FLWRRG A P4 v, LI P BRSO L R BB S AR T 5 1 n o T3 A AR % T L AT DA G o R B K B R
T g FLI A BE J1 . FLI 1Y 22 P S ki AR el b . g LA b AR AT U R Tween80 52 E BRI K BT 5% 1F
Sy S5 R AR R R i e e PN AR LR AR RS M L o 2 TR T R IR A T, O T B [ B 7 A 0 A ML BEAT £
BE— B EIE . A TARXE T A A [ AL B 4548 B RN 22 AL AR SO R A B BE5E T — i 1 2R il

5% ik -
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Preparation of Pickering High Internal Phase Emulsion Stabilized by
Ball Milled Lignin and Tween80

SONG Li-jie, XIANG Xin-yue, HUANG Xue-yi, ZHAO Jian-bo”
(Engineering Laboratory for Effective Utilization of Chemical Resources in South Xinjiang .

Tarim University s Alar 843300,China)

Abstract: O/W type Pickering high internal emulsion was prepared by using ball milling lignin and Tween80 as
composite stabilizer and cyclohexane as oil phase. The effects of volume fraction of internal phase, amount of ball milling
lignin and emulsifier dosage on the size and distribution of emulsion droplets were investigated. The results showed that
compared with the ball milling lignin as a single stabilizer, the composite stabilizer was easier to prepare high internal phase
emulsion. and the emulsion formed was more stable. The average particle size of the high phase emulsion droplet was about
100pm. When the volume fraction of internal phase increased, the emulsion fluidity increased, the emulsion droplet
decreased and the average particle size decreased significantly. When the amount of ball milling lignin increased, the
viscosity of emulsion increased, and the average particle size of emulsion droplet increased and the obvious deformation
occurred. Increasing the dosage of Tween80 could increased the number of emulsion and decrease the average diameter of
emulsion, and the average particle size of emulsion droplets decreased. By combining Tween80 with ball-milled lignin as a
composite stabilizer, the stability of the high internal phase emulsion can be greatly improved, and Tween80 and ball-milled
lignin have a synergistic effect.

Key words: Ball milled lignin; Tween80; Pickering high internal phase emulsion; Synergistic effect
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