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Abstract

A series of quasi ternary phase diagrams of alkyl phenol polyoxyethylene ether (OP-10) + alcohols
(n-butanol, isopentyl alcohol or n-octanol) + n-hexane + water (calcium chloride aqueous solution)
system have been drawn based on experiments. We investigated the influence of cosurfactant al-
cohol with different addition and CaCl; solution with different molar concentrations on the mi-
croemulsion region respectively. In pure water quasi-ternary phase diagram, we found that the
relative area of microemulsion region in the ternary system increases at the beginning and then
decreases with the mass ratios of OP-10 and cosurfactant n-butanol, isopentyl alcohol or n-octanol
increase. When the OP-10:n-butanol = 1.5:1, OP-10:isopentyl alcohol = 2:1, and OP-10:n-octanol =
2.5:1, it has the largest area of microemulsion region. In general, the change tendency of micro-
emulsion region relative areas increased at the beginning and then decreased in calcium chloride
aqueous solution quasi-ternary phase diagram. The influence of relative area of microemulsion
region is also different from adding different alcohols. Among them, the concentrations of CaCl
with the largest relative area of microemulsion region corresponding to n-butanol, isopentyl al-
cohol, and n-octanol are 0.1 mol/L, 0.5 mol/L and 0.1 mol/L respectively. This study has important
reference value for the drawing of quasi-ternary phase diagram, preparation of microemulsion
and synthesis of nanomaterials by microemulsion method.
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EEXT PRI XA AR R AR, KA X TR KN FIETEE. FREMIEFBAA R M H
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1. 5|8

TR 7 BUHER EARTE 10~100 nm. B, ATERE R BUA R . LIS 2 Schulman
Fl Hoar [1]F 1943 S48 H, —F AR EERIM . K. REEMERSBREEEAMRESY, B
BRI R — T R ml e TR O B AR, HH 2 T 14 7R 78 F T P e - B 5
Tk TIPSR SL I o BT AT 43 R BEAR L . R AR TFL YRR 2 A LR 2] R A LR 2 AR AL
T 5 3 8 A ORE AN ) ek AR A ) = AT A Winsor T BV, BAE=UCERM. BT WErEE.
B A0 55 7 T B A Rk S R (3] [4], HATVE ARSI I T 393  BEAUBE . 40K k% & 254 1)
B AP KR R AR A (5] [6] [7] [8] [9]e EHLER XML B R BT L o) 46 S5 AN e e PR AR A B K I 5
M, ] DA L R e SR B L7 . Schott 25 N[ 101 RGEHWI 5T 1 TEHL R 0770 A0 FE B8 12 11 7% 14 771
FEAE R R IR EAER, 548 H ToHL ST JE B R 1H % 1 7R K VA A s i L AR EhiEs AR AT E A, 4y
ST R AR AT T A o o 3115 AT T oLk S VR A o) -+ — b BN R R SN (SDBS )/ I T B/ 1E ¥
B /KRR RIRE, R IAZIFL R RS & A E SR IE N, 9% Winsor I — Winsor III —
Winsor IT (AHAE, (HXTA RN ER R AR . JELUSERSEOI RS T 8 — T 5RA
TWERZ AR e R, AT TR & 008 &5, P{EF[12]LL AS/C),-4-Ciy-2Br/ROH/
CRt/EK RGN R, BEFR 7RG MEABCE . REVEVERIH & BERRhE, B, RSN RGEHE
I, KIN AS/Cp-4-Cyp-2Br BB A BT W RN, LA AS/Cip-4-Cip2Br KL 9 3 5 P4 571 Fir il
B PRy o AE AL R ) B A AR AR Bl B — STV M 7R B AR AL VR AR AR

i F AR R 23 H s M i LA R i 22 DR 302 H R A 80 72— Nedjhioui %[ 13]FHAHEIM 7
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5t P R C )2 o i A R AN 2 A 2 FLAE R RS O AL T AR BOR 18 B I W I FE IX 38O —4C~74°C,
(RIS A7F FE 1 AS [ S O sl AR R 5 Sl — R AU RC 7 1 = o I 2, A1 AR IO i — S s U
BEAR 25 LRI AT T B AR (048 S, IR ORI 1 SEER A, 3R Ml s BvE R, IX 2 A BT
TEMFLIR RIS ITAE . BOESE[ 151 A B RT3 3E W 7E 1 o v R U R (R o B I P B B T
AL X T AR S8 R U] s BE(IE = W) [ e I, B 5 SN L X T AR e s/ N JE 38 K. R KSR 28 16]
NPT S AR R A AT RS Ko AR O B 88 53R 05 7] LAS J5, T AT onS B B2 AN BURR )
B IIMELI . £E TX-10 5 LAS ERCR AT o P 5K RTINS T Rl B A 3 WA LT 5 38 T3 12 791
IRPEERTIN, AR T, B A RS E AR . Yaghmur S5[1 7] A I8 1 2R S s
BERE N T R A ALK R G VE I, R BUEAIHE “ah/ RimiE e/ K R R R O/W L W/O s, BF
M Z BRI EDBIR T ARG, IFH O/W F1 W/O IRASRIZWT . HELRAALI . SR IX R /NI T3
HIRhSE . AR PERTAEAR A AL LA R 23RS W B ST . SRR AR [18] Bh R AR F A B i, R AR B
ST AR TS B RS RS T AR B A R S LR AL AR RARAT AR, R R T A
AR T BRMFLIX B BB T A BRG0P 7 o
G, EEIGVELE Rt R RN R . BRTOR, Gl DOBOR, B IR R KR, LR R
FaiE, X1 Wrar DA ROt s S L RIRC T iR, B E Bk, SRR IE IR . AR AT TR
B W RIS PR R B AR R LU X B2 FEBCR R Y, 2R R 3N AN R A & B i B A e
AF, HANEREER S SO R ETT 1.

AR AL SR EELZ 0] T OP-10 + BE(IETHE . S A BIESE ) + CoHyp + 7K (B CaCly 7K TR)
=oAL A R A, REWHFE T IE T BE. RIREEANIESERERGRINEEBIAT CaCly /KA AR FE X AL
XIS JFHATTT T = Al R B SR B R i 7 2 5 R LR R AOAR AR AL %
BT BT I AL AR RO 7T 3R At 7 B AR HE[19] [20].

2. SCROERSy
2.1. RFNS{EE

3 e HE Y IR A LI R (CayHepO ) AE B TR VG 77, i FR(OP-10); 1E T B¥(n-C4HsOH), 57 K
(n-CsH;,OH), IE¥EE(n-CsH;OH), BIRIEMER: O ki(n-CeHy), MAH: TEKBKEREN, AR; JTE/KE
b5, AR; —KEAEL, AR; IRFETEK.

H AT 652 A 7 ISM-6701F 437 & 5 B A (SEM), %% 1.0 nm (150 v), 2.2 nm (kv); T*
WRAEACEE SC-15 Hfz e im g .

2.2. WAL= T ixREER A

FRECOP-10 5l 51E TBE, S REE, IErEEmEL 1:1, 1.5:1, 2:1, 2.5:1, 3:1RE, ZEEYH
WA —H oy, SRE S b A F R E (508 0:10, 1:9, 2:8, 3:7, 4:6, 5:5, 6:4, 7:3, 8:2, 9:1,
10:0)BC B — N RV AR R . BRI ESL 10 578, BT 50 mL 8 DHEE I+, JF7E 25+
1°C RIS s E R o SR 5 SR KM B A1 AN i HOB T N B = AN H 53, G208 R 0 78 VR /K B TR
S KB, TP EFE, B RE P, @ B SR R AR s, W5l AH TR s
U4 Z2 P VBT AR TR IS SR R AF S 2 R (LG T LR 2R P AN R ER VR Joh A P PRI T ) » AR AR 31 R A
LA 2 s BTN N B 7K B A A A IR VR ) B, 0530 AR S5 1) OP-10 + IF T/ SR/ 1E B + M bt

DOI: 10.12677/amc.2020.83006 45 MRMEZERT I


https://doi.org/10.12677/amc.2020.83006

HNE %

+ IK(CaCly KR &= 50 %0, (FH Origin BB =Jok RAE, Hrh, =M 3 NUr2»6ssr
B9 OP-10 + 1E T B/ B/ AE F BE IR G405 7K (B CaCly KIS B 250 %0, OP-10 + IE | B/ S5
NEFEERR S S5 ORI R E, POkt 57K (ER CaCly /KR BT 70, AP X3, 196
X, IAFEMILIX . FHEH] image-pro plus S50 H A P R AP DX 388 P R i T A9

3. IWERSR
3.1. BhaREEMERIX R XIS AR

B30 BT 75 B Z8 M8 /K IR FE N 0 mol/L, 43 BIMISE 7 25°C + 1°CHF OP-10 SEE(IE T BE. R IREESIE ¢
BN 1:1, 1.5:1, 2:1, 2.5:1, 3:1 & OP-10+ FE(IE T HE. SREEEE R + ke + 280K
AME R =0 BT PR R A, SEEREE R 1~3, FRH] T = on R R L X S B (E
1~3), FFARYEL 0L = Jo i R AL X H B B AN R OP-10 SEE(E T RE S5l Bl Ik < 1) g &2 L
A0, =0 AR T ARGICEL DX S AR R T AR (P 4).

M 4 FFERATAT LA HBEE OP-10 SEE(IE T BE. 5 REEBIE S B Ll il (12240, Bl DX 3 40 A X6 T
G HREMARN, BIFEE OP-10 SRE(IE T B, Sl el 3 B Lo ] 15 38 K, L X AR G T AR
JeB KGN . EAUKAMEY, 2 OP-10:1E THE = 1.5:1 i, AL IXARX AR R 24 OP-10: 5% 1%
B =2:1 0, FFLIX AR R 1724 OP-10:1E-FfE = 2.5:1 WAL X AR AR i oK. @ H AN, BEAE
2 5 [ AR T RIS 6 0% 040 2R T 3 7)) 328 T 9 e S KSR T, TR R KR IR AR PR [ 2 1] ASsK
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Figure 1. The quasi-ternary microemulsion region phase diagram with different mass ratio of OP-10 to n-butanol. (a) 1:1; (b)
1.5:1; (c) 2:1; (d) 2.5:1; (e) 3:1
B 1. T OP-10/ET B E L I = TR R AL XIBAEE . (a) 1:15 (b) 1.5:15 (c) 2:15 (d) 2.5:1; (e) 3:1
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Figure 2. The quasi-ternary microemulsion region phase diagram with different mass ratio of OP-10 to isopentyl alcohol. (a)
1:1; (b) 1.5:1; (¢) 2:1; (d) 2.5:1; (e) 3:1
2. AN[E OP-10/7 K B2 RE L = LA R WFLXEAEE . (2) 1:1;5 (b) 1.5:15 (c) 2:15 (d) 2.5:15 (e) 3:1
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Figure 3. The quasi-ternary microemulsion region phase diagram with different mass ratio of OP-10 to n-octanol. (a) 1:1; (b)
1.5:1; (¢) 2:1; (d) 2.5:1; (e) 3:1
3. AR OP-10/IE¥EzRELL M = TR RHELXEAEE . (a) 1:1; (b) 1.5:15 (¢) 2:15 (d) 2.5:15 (e) 3:1
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Figure 4. The relative area of microemulsion region in quasi-ternary phase
diagram at different

[ 4. [ OP-10/1E T Bg/5 X B/ IE 3Bz R 2 LL L= T ik R AR EREL
X aYHEXS E AR (Fhk)

Koeb, BORRIE VRS B4 HI2 2 5 U B AR T i 57 233 ol /K 5 T 0 7 BE A HE B AT e 324 R )
FUHVERT o BERIIMABAG Tl K S [ 22] (23], A A TR KX RITERG AN [RIBREE K B2 A I A0 7K S
HRIGEE I AR 0 T IE T B R IR R R, BEE R EER G IN[24], BE0 T HIRRIR G R, FHRA ST
TP BEL A 08K, Aok ST R SR BRI, PG o, SR SR A0 25 o, AR R AL [ 251 A
(OP-10) + BF(IETHE. RLEFELIEFET) + CeHyp + KN =Jufk R, HIE T RE S5 K B EF 1, B4
W7 TR A, L DX KT AR o Xt 7 PR I PR S T L AT ) o

3.2. ENIREHREL XA R0
2 € OP-10/1E T B = L N 1.5:1, OP-10/ 7 R BE I &= LE o 2:1, OP-10/1E = B i =t oA 2.5:1,
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SYHNGE T 25°C + 1°CH CaCl, WEE 20504 0.1 mol/L, 0.5 mol/L, 1 mol/L, 2 mol/L, 4 mol/L ffj OP-10 +
IETHEE + 3CkE + CaClL/KIEH, OP-10 + FIklE + ke + CaClL /K¥EHK, OP-10+ IE¥[E + ¥
Bt + CaCly ZKIE /S A R =0k R IX IR 2 f, SEae 2 LKL 4, FRetl 7= Ik R
FLIX AR BB 5~7), THE T A CaCly WeE L =0k & 1T AR X I A AH XS T AR 8).
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Figure 5. The quasi-ternary microemulsion region phase diagram at different molar concentration of calcium chloride
(n-butanol). (a) 0.1 mol/L; (b) 0.5 mol/L; (c) 1.0 mol/L; (d) 2.0 mol/L; (e) 4.0 mol/L

B5. RRISLEEEEROREE 3= Te i RS KA E(IETE)- () 0.1 mol/L; (b) 0.5 mol/L; (c) 1.0 mol/L; (d) 2.0
mol/L; (e) 4.0 mol/L
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Figure 6. The quasi-ternary microemulsion region phase diagram at different molar concentration of calcium chloride (iso-
pentyl alcohol). (a) 0.1 mol/L; (b) 0.5 mol/L; (c) 1.0 mol/L; (d) 2.0 mol/L; (e) 4.0 mol/L

6. TRISMIEERIRERIN=TT AR RFLXBEE(RFXE. (a) 0.1 mol/L; (b) 0.5 mol/L; (c) 1.0 mol/L; (d) 2.0
mol/L; (e) 4.0 mol/L

HE 8 \TLAEH, £ OP-10 + BE(IE TEE. FEEEIE F/E) + CoH ), + CaCly KL = otk R AH K
Wy, HEhRMEEYEROYIE T EEAIE EEER, CaClL KN 0.1 mol/L B fFLIX HIAR oA 24 B3 T v P 57
N IREERS, CaCl, #EA 0.5 mol/L I Tl X A fx Ko AFEREE R EhE W, gl XA 200 H S
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Figure 7. The quasi-ternary microemulsion region phase diagram at different molar concentration of calcium chloride
(n-octanol). (a) 0.1 mol/L; (b) 0.5 mol/L; (c) 1.0 mol/L; (d) 2.0 mol/L; (e) 4.0 mol/L
E 7. FEISIISERIREM = Tix R FL XIEAEE (EE¥E). () 0.1 mol/L; (b) 0.5 mol/L; (c) 1.0 mol/L; (d) 2.0
mol/L; (e) 4.0 mol/L
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Figure 8. The relative area of microemulsion region in quasi-ternary
phase diagram at different mass ratio of OP-10 to n-butanol/isopentyl
alcohol/ n-octanol (CaCl, aqueous solutions)

[E8. A[EOP-10/IE T Bs/ 5 X B/ IE s R tL M= TR R AEE
L X A3 A AR X TE AR (CaC LK A R)

4. &g

SIS T — R L Y AR R BE(OP-10) + BE(IE T Y. SRRl iE #8) + CeHp + 7K(Ek
CaCly ZKIEH)M = Jo ik RAHEL, 43 BT 7 IE T RE 55 SR Bl 0E S B AV N LA AT CaCly 7K V83 R FE X
FLX I sz, BEE OP-10 S5IE T RE. S REEEE = BE o7 2 PO Mg ok, 0L = o4 & ikl X A8
KA R, JEI/N: 24 OP-10:1E T FE = 1.5:1, OP-10:5%/KEE =2:1, OP-10:1FEE =2.5:1 i,
X FRAER T AR R Ko £E CaCly KW B, = L XA DR T AR A b 52 L5 188 K ek /N PR AR A
B, ELIA AN R B 2L DXORE T TR PR s i AN ], R e ol X T R o R P TR T IS S B D I S
A Z BTt R CaCly W FE 43 124 0.1 mol/L+ 0.5 mol/L 1 0.1 mol/L.
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