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Abstract

The addition of nanoparticles (NPs) to the foam systems including the surfactant to improve the
stability of foams has received extensive attention for several years. This paper aims to review and
summarize the latest research on particle-stabilized foams in recent years, analyze the effects of
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nanoparticles size, surface wettability, concentration and synergy with surfactants on the foams,
and identify directions for future research. In this report, the structure and properties of the foams
are firstly introduced, and then the mechanism that nanoparticles improve the stability of the
foams is briefly introduced. Finally, some major factors such as particle size, surface wettability,
and concentration on the foam stability are introduced and discussed through new findings in re-
cent years. The results of the study show that the effects of nanoparticles on the stability of the
foams are composed of a combination of factors, and there is currently no way to identify and
measure the contribution of a single property to the stability of the foams, which may be a subject
of future research.
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Figure 1. The structure of foams

B 1 AR REE

DOI: 10.12677/aac.2022.123034 282 TR


https://doi.org/10.12677/aac.2022.123034
http://creativecommons.org/licenses/by/4.0/

K, FHEE

1.1, JEABGER

SR RT, KBRS RSB RESE, HEHNANIEREN SR s, 4=
NI RERS, WISTERA T 2 TE R =AW, =AW E R 120° 2R e 12 R, BRITRZ A
Plateau i1 5¢[3]. # FIGINI— NG, DWUANSIERIBREARE Plateau 115, RIEFARENER, 1&
IS IVER, SRR S, 55T R e I =S A (1] 2 o). BRUONIRAER R A,
YRR R IR I SIS A EONIR S5

Figure 2. Configuration of interfacial film between bubbles—Plateau border
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Figure 3. The contact angle of particles at air/water interface
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Figure 4. Positioning of particles at a curved fluid-water interface
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Figure 5. Three mechanisms of foams to be unstable. (a) Drain off;
(b) Bubble coalescence; (c) Bubble curing
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Figure 6. Calculation of adsorption/dedorption energy based on the
contact angle of particles at the interface
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Figure 7. Arrangement of the particles at the air/water interface:
(a) The structure of bridged monolayer particles; (b) The structure
of close packed double layer particles; (c) The mesh structure of
particles in the film aggregation
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Figure 8. Correlation between half-life of the CTAB aqueous solutions,
dispersions of silica nanoparticles in CTAB aqueous solutions and CTAB
concentration
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Figure 9. The stability mechanism of hydrophilic particles avoiding the film break
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Figure 10. Desorption energy of a particle from air/water interface as
function of contact angle
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Figure 11. Foam volume as function of CTAB concentration for CTAB aqueous
solutions and dispersions of 0.1 wt.% silica nanoparticles in CTAB aqueous
solutions

& 11, ZSKREAAREIRI(SNPS)IRE A 0.1 wi%, EIKAFIRE CTAB iKE
BTk

B, HEIBORLAR FE T AR IR AR E . SR, RSN OL T th AT R R AR, B
TR A T R KO AN 2 T PR R A o BRI, AR AR TR AR 2 TR SE BRI F 2 T, 5 i 0 L

DOI: 10.12677/aac.2022.123034 288 oririb it e


https://doi.org/10.12677/aac.2022.123034

K, FHEE

A FEE AN F1 28 1R 1P 79 A S I e P A P AR AR 8 P B S FL B

3.2.4. BURIFNZREE MR EME R KRN

SR, 2 THT PR A7 R0 2 TV 1 7905 HL A 2 T () A ELAE P A e AV R R AR e M R R 2 — . Al
S EL AT PR RIURE AN R TR A 79 2 (RO E A o IR 5] g, T A [ A P R AR R T A 791 2 TR A E A i el
HEF /7. Hu [18] At ¥y I BALE 2018 4F (1A 7t i 48 t 5 7% e i 2 v 14 770 A @ IV AR B, B A R BAH
S HLAT 8 2R K SR AN 2 TV 14 79 B TR A ) T 1 s R A R AR e 1 o T Dl Ik VR 420 m B R P 43 BCIR
A, Zeta AL, ORISR SE RNV A R S PR A M P [R) RS

Veyskarami [29]%55 ATE 2018 4= HIBIF 7t Hp g HH s 1 FL Ay PR RURE AN 9 28— 3R T Vil 14 A7 AE e 51 ),
RE 08 {5453 2 1V 1 7R PP IORE SR T o DRI, 22 I LT PR 2 TRV 2 7R E ORI T F B J2 S A B, ]
RE 2 A5 AL (1) R 12 ST 7K 2 DR s 43 i /K PRt 3 2 AL B /K AR R o RT3 — 20 B4 DO i 7K 2 7T e
SR AL 907, AT S EUE AR I k. (R, G D6 B A AR R AN R T R, DA
SURLAR A B 7K, AT 2B G 35k

Guo F1 Aryana [30]7E 2016 4F (I8 78 A1 Vatanparast [23]45 A\ 75 2018 4 HHTF 75 rh 4t B & e HE R 1E
FH 0 5 3R TG MR R, 2 BORE) Zeta AL AT AR REAAR Sl — D48 0. MR 4% Vatanparast 25 A
B TR0 SDS, A& & SR K PE AU REGNKBURL I Zeta HALJL-FIRFEANE, X R R IS 1
T A2 U GKNL B R T AT o IX A5 AR SR RE BE Eo T AT, DR oKoRL 26 1A R 1
TEPEF M R AR R . SRTT, FEAEAERRLAOTSBL R, SDS 431 RIS 22 1) ()5 Lk e A8 PR AR A i 5K o 77 1
FINE LT

JRUAE TRRURE R 2 T M 791 TR AR AR B T AN R AL, (HARSE Hu [18]H1 Yekeen [10]1¢)1& SCHRiE,
17 S FELART PR UL R T ¥ i 7)oz T T DA SE A B K Py A o 32 SR i AR e s o DRI, % IR
SIAER R AR RS E LT T SE N R o SR, S 2% L8 3] 7 A s P Air 118 G KRSE R 26 T V7% P8 79 P e A
B, DL SRR R SRR A DTE
3.25. T ERWRIY

R SR 5 R T M AR AR 8 BVIRAR L, UKL BE % 1 DL TR R AR P o YERARR E P I 38 AN R A
YBEAT 7y, BlanEE . RFy R JEEME AR AT, X SR #l 2 R R e ML

Yekeen [10]%5 At & A5 PEFI(BA 251+ FHE 7 AEE 2 1) FUBUR 2 8 (ALO3+ ZrO,. SiO,. TiO,+ ZNnO.
CuO FIRRGKEVRISLIAHEAT T ) 2 W70 PRANEE, AN 13 T LT RN T35 P 70 2 1) (1 e 5 /9 7
R R RS 2 OCEZEIIMEM . IXFAE ELAE I Ao Vi 7R S THI 58 407 b IR B S0A S 75 i T Ak B 5 2%
HERR,  ATTIRZEM AR HE ) DO A iR AR e 1 o ZEAE DR AR S5 MFOMAX SR THIVE PR 1) 45 & (R LR >
FHIME A, Phong [31]45 t 1 AT SURL A T FH T e 2 V& M FRIVEIAR I 4518 o I PR A IO CE SR S TH
{14 AN T T8 R AR P e 7 2 A A 2 T £ S5 A 9 A AR H 4k SR SR 45 . Wang [32]55 A KA A AN
SDS. 14-—(2- 2.5 O 5) T - IRERHE R AN (AOS) R M TE AR A AL T R B R . Sl Mt 7oAl 1
BRYK A B BRI Fe e PE M BE /7. Ramanathan 55 A [3313 ik v ik - 3 A A 5 b T A REFIIR 46 2
EERRE (MWCNT) (W1 12 fin) 5 AOS RIVEMEFIIEAEMERE. 45 F K, MWCNT FiE e 2
TERAREGURRL T 4.6 5. RN, FEIPRORSCIGHAE], MWCNT FIH b S A0RE 58 m i 3l 1 P A1
. 5 8RGO FAEEL, MWCNT A MFRIEEREE L, FEEIAE T MWCNT MREE(EIRSS
M. RsFy Zeta HALAIER Bk ). B0 PR B T4 it R A e 1k

ik — AR R AN ARG R W E &, il RS 5 (R SOk, DASE BB R AR
AR 77 b R R AL R

DOI: 10.12677/aac.2022.123034 289 oririb it e


https://doi.org/10.12677/aac.2022.123034

K, FHEE

>

200 nm

(d)

Figure 12. SEM image of the particles: (a) Al-12 alloy; (b) TiH2 powder; (c) (d)
MWCNTs-COOH
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