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Detergency and Soiling of Solid Particles in Non-Aqueous Cleaning Processes
—Effects of the Binary Solvent System—

Noriko WATANABE

Kanto Gakuin Women’s Junior College, Kanazawa-ku, Yokohama 236

Soiling and desoiling properties of particulate soil (Fe;O3:H20) to polyester staple fibers in the
binary solvents of petroleum and various alcohols have been investigated in an incubator with weak
mechanical oscillation at 20C.

The main results obtained are summarized as follows:

1) In the single solvent system, the degree of removal of Fe;0;3-H;0 decreased in the order of ethyl
alcohol >tetrachloroethylene >n-undecane >n-heptane >n-hexane.

2) In the binary solvent system (n-heptane/ethyl alcohol or n-undecane/n-octyl alcohol), the degree
of removal of Fe;0;-H20 increased remarkably with a ca. 5% alcohol content and similar results were
obtained with the addition of surfactant (Aerosol OT) to petroleum solvent.

Therefore, it was suggested to save added surfactant in non-aqueous cleaning with petroleurn/alcohol
binary solvents.

3) Soiling properties were affected by the component of solvent and the deposition of Fe;O3-H20 on
polyester fiber decreased with a ca. 5% alcohol content in the solvent.

4) In the binary solvents of n-undecane and various alcohols, the deposition of Fe;03-H2O decreased
in the order of ethyl alcohol >n-propyl alcohol >n-butyl aleohol > n-octyl alcohol.

(Received July 5, 1996)

Keywords: non-aqueous cleaning JE/KRti, staple fiber Hi##, binary mixture solvent —H{
FIREEH], petroleum solvent FifAEH], alcohol solvent 72— )LiE#H|, hydrated iron (1)
oxide AKFEE(LEE ().
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AKABEIES (D) (Fe;05-H,0) % Mvi7:. Fdkid
HRETHH, FHRTERIZ0.7~1.0um, HEIX4.1
g/cm’ Toh - 7=,
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BHlRBERE LT, n-~FH > (Cq), -~T% >
(C7), =2 > 7H v (Cy), ThWI—-LFELLT,
IFALTNI—=N (Cy), n-Xua ¥ il7nra—)
(C3), =T FATAMI—N (Cy), - 7 F AT
I= (Cy), BLIUHERELTTF FF/nnLF
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% Table 1 |1Z7R¥. WIFhIAEHERLFOT TER
AL 7.
SEAVRHRBERNE 7V 2 — VRER L OHE
HiE, WThoORSERIIBWTLEGFTH Y, M
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3) W OHE

MEOKE % b 2K Y LA 7 Vg% 7.
MEMTTE DB 1E12 25.0 pm, EXHMEE I8 60 mm T
otz i, BEIAGHEELKEL TRE Lo
SERREEY ) OMMERII8.632/m*TdH - 7-.
I, AT (30 1994) & EMEICAT - 7-.
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RALB R DM 5% TH B+ 7 F L AN KT
NZBEF R YL (B#E4% Aerosol OT, LLF AOT &
) ORELXFOTIHW.

(2) VEER

1) HEREHEORR

S50ml D4t & 45 ZAHE 2 Fe,05-H,0 2 F 5mg
ERYIRATIVEHME20mg & 2L, 105CT3
BFRIECE L 72D L, n-~AFH > 20ml % Ah, REH
EE;S LB OBEEY 10 DHBAT 2. 72560
HREMELEBTITVWIOL, BEECHBEL,
15 CTHEZRLZLDEREE L. 5 20
A D Fe,05-Hy0 i 11 & D FHyi, #i# 20 mg
(23.2cm*) &7:9 0.930mg, HEHREIL0.026TH
R AN

2) HkEAHiE

50ml DR EF T AR (35mm ¢ X80 mm) |2
BRI 20ml 2 ANRZ-DL, & SISO H R 20
mg & Ah, HiRIREM (Taiyo Incubator M-1 &) |-
£ 20C, 120rpm O I T 1 BB B L 0 —5
B BHOEELITo/. RBEDHE BEXR) 12, %k
iZL hRD7.

BEE (%)= 1(A—B) /Al X100

Al UL HEEI Fe,O03-H,O 1 % & (mg), B @ # i #%
Fe;0;-HO 3% & (mg).

Table 1. Properties of solvents (20 °C) (Ishibashi 1967, Chemical Society of Japan 1993; Editorial Board of

Chemical Dictionary 1963)

Solvents Density Viscosity Boiling point

(g/cm?) (cP) ()
n-Hexane CH3(CH,),CH; 0.659 0.32 68.7
n-Heptane CH3(CHz)sCHj3 0.684 0.41 98.4
n-Undecane CH3(CH2)sCH3 0.741 — 195.9
Ethyl alcohol CH5CH;0H 0.791 1.22 78.3
n-Propyl alcohol CH3(CHz):0H 0.805 2.26 97.2
n-Butyl alcohol CH;3(CH,);0H 0.811 2.96 117.7
n-Octyl alcohol CH;3(CH,);0OH 0.830 8.93 195.2
Tetrachloroethylene CCl,=CCl, 1.631 0.88 121.1
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AfER (0 1994) OREFEHREMARICBITL
Fe,0;-H,0 KL F D iHHEE TIE, 2 X107 mol/l UL E
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AOT % 0~2X 10 *mol/l ® 8 BEF5iZDW\WT, n-~
TERIIBIT ARG Y | BB £ 024 BEREIC
B L CHET L7458 % Fig. 1 1IRT. Fe,03-H,0 5%
R)TAFIVEEHEYFH V1 BRI L 024 B3
FIZBWT, AOT 2.5X10°mol/I 43 & W 12T %
KAP—FIZh D, FhUbtoREEEROFTMIB
THREZBI BV TERLIEZO SN, 72,
U RGO 1 BERE L) ERIIBVREE
AHER N, UTOERTIERMOZELY BT
HYELE, RERHME IBEICEREL TREE2TH S
bl N Y A

KiZ, AOTHMAICBI2HBFHRIIBLIZTE
FOBEOLBIIOVWTHKRE L7, Fig.2ii5880
BRI L, AOT % 0~1X10"'mol/l ® 6 BXPE D8R
22T, 20T, 1BMREERORTOREEEY
ARLZ IX10'mol/l B D EHBEICHHB T 5
AOT RIMBE B> KEEROBERIE, = F 0

ThVI—>F S r7unxFLor>n-95Fhs>
n-~\78>n-~AFHCOMEERLE. BFIZ, AOT
BRMEBEORFERIIL, n-~FH 2 35.7%, n-~\7T%
»37.0%, -2 Fh44.3%THLEDIZL, =
FATNLA—-NLTIEL.0%THo7:. LEDKEE,
AMARBRIE TV I - VRERCBI AR TFOBRESE
WKELWEDHD I LRI

FZT, AOTEEMAIIBITAT VI — N EFHil
FEDREBROLBEBERET A0, ¥, n-~
T EIFATLI-NEDOWBROEERESER
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Fig. 1. The relationship between the removal of
Fe;03-H,O0 and AOT concentration in

n-heptane (20C)
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Fig. 2. The relationship between the removal of
Fe;043-H,0 and AOT concentration for var-
ious solvents (1 h, 20C)
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Fig. 3. The relationship between the removal of Fig.5. The relationship between the removal of
Fe;03-H;0 and the volume ratio of alcohol in Fe;03-H,0 and the volume ratio of alcohol
n-heptane/ethyl alcohol mixture solvents in n-undecane/n-octyl alcohol mixture sol-
(1h,2007) vents (1 h, 20C)
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Fig. 6.
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B (B ELERR1992a, b 30 1994) 12BW\T, &
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FH(Cu) TRT7TNVI—NERBENEVERY %
AT EEHALTVAE. DL LRRTOERMIL,
HFfoRAEHL L, RFOHEELELETS
BRBECEFICREBENbDEEZLNS. LT
Mo T, SROHEMABBHIIMT L7V I - VOREM
WEIZ, HFOREIFEDS L OB L P EICE
BLAERTHLLEREINDY, FERDEAN L
FS5LREII2VWTIIASHOMEL Lz,

R, TVA—-NVOBBIZLAHBYHR B0, n-
Yy FhEABOT VIV EDREGRIZIB AR
FREBEIOVWTRARERF Fg. TI0RT. £
Fo£RHBIZHL, VThOTLI-NIIBWTYH,
5%UERETAILICENAEREIIEZELIETLE.

ThVa—-VvoOREIZLIRTFRHEREONEIE, —FL
ThaA=) (Cy)>n-7a¥LTra— (Cs)>n-
TFLTLIA—=N (Cy)Dn-F 27 F LT ALIA—N

0.z 4 o Ethyl alcohol
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Fig. 7. The relationship between the amount of
Fe;05:Hy;0 and the volume ratio of alcohol
in n-undecane/alcohol mixture solvents
(48 h, 207C)
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WEN, RTREMOEE, I-REFEERIORM
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LAt Es N TWwAD (LR EFHIR1979, A 1961),
AEBOLZBRRIZBIT S Fe,03-H,0 KL F 0 § -BAL
DELIZE L TREHROREFREL Lov,

n-7 VA v REEOREERFIZET S Fey03-H,0
HFOHBHEANOMHEFRRIZEAL TZTTIIHRSE
(50 & &% 1992a, b) L TWwaA, RiZ, KAER
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Fig. 8. Adhesion isotherm in n-heptane/ethyl alcohol
mixture solvents (20C)
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Fig. 9. Langmuir plot in n-heptane/ethyl alcohol
mixture solvents (20C)
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Table 2. S; and K of Langmuir isotherm in n-
heptane/ethyl alcohol (20C)

n-Heptane : ethyl alcohol ~ §; (g/m?) K (l/g)
100: O 1. 160 12.4

9%5: 5 0.107 44.6

90: 10 0.081 42.4

80: 20 0.055 42.0

50 . 50 0.052 41.1

0:100 0.045 36.9
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(3) REEHEAERMRIZBIT S AR (C7,Ch)/
IFLTAI—-VOEEREERRICBIT HHRER
CBWTL, TVI—LEHSBRAETAILIZLD,
WP AERIIELIET LA
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