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in RL and R2 is from4 to 8. The fluorinated ether in the present invention
I's superior in thermal stability to HFE either Rl or R2 of which contains a
fluorine atom [0013] Specific exanples of the fluorinated ether represented
by the fornula 1 include 1,1,2,2-tetrafluoroethyl-2,2,2- trifluoroethyl

et her (CHF2CF2- O- CH2CF3, hereinafter Referred to as "HFE347"),
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[0028] Since the fluorinated ether is subjected to distillation for reuse,
the rinsing auxiliary is preferably one having.a 40 boiling point of from
30 to 1 ooC as in the case of the fluorinated ether, in order to increase
recovery efficiency of the rinsing auxiliary. Furthernore, a nore preferred
case is such that a solution mxture & the fluorinated ether and the
rinsing auxiliary is an azeotropic or azeotroplc-like conposition, because
it becones unnecessary to adjust an amount of the rinsing auxiliary to be
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content of each of the above hydrocarbon sol vents was neasured by adding the
hydr ocarbon solvent to 100 g of HFE 30 at 25'C until the phase separation
occurred. [0041] Tabl et shows the neasurenent results. In the "neasurenent
results” in Table 1, (D indicates that the maxi num content of the

hydr ocar bon sol vent was at |east 50% 40 t he maxi num content of the

hydr ocarbon solvent was from30 to 50% and x the nmaxi mum content of the
hydr ocar bon sol vent was | ess than 30% 35 TABLE 1 HFE Exanpl e Hydr ocar bon

sol vent H(:@@b/lzthdﬂg 7F|0@§E' bQQz'd Iar‘;m |l ﬁ“ﬁ on'é@ J!rgcarbgwo Lr&s algiFsEﬁé}r? Tazn et hyl
et hyl b@w&@@@pa(e 81Y e su%ent@e HoiGioR waH tedng?ﬁgrrﬁ\n fb& €5 chet30' O
230 O Joidcathoednet i whicH®e bRd éblutudﬂrdﬂﬂ& 8itergd phé<k'sbphlatin@hdWd ERs, hanedarid HsrAbr

NDONO- N- &K Bxbmmdshad 6. Adhte 2hows 23 bhebspieBéht BElits. Byrthele AN@ afdlx if e Ghdaslir@ichyésameinS

gl ycol Tabko+enrelrnttyd samé inemindsGrs inJabi&0 (230" C) =90/ 10 HFE347/ et hanol = 94.5/5.5
n- decane (174' C)/di et hyl ene 6 glycol nono-n-butyl ether 46< p (230'C)=90/10
55 EXAMPLES 7 to 12 [0042] M xed sol UBteAs of HFE458 (boiling point 93'C) or
an azedtHr@pi ¢ conposi ti QrexafipleHFEdbGr@nshivet fosimgl| Rash pdith 2581 ek ramot restit. [0/ 29. 0
(based on mass), boiling point|phT), with one gf hydrocarpon sol vents |as

li st'@&d IHEedsabl € 2 were|prepar Eda@NdhyiTeasty ENENT TOr each m xed solutijon was
conductied to determ ne Ja maTX| rﬁum;dxgntent of eadh hytrocafrbon s8lvent |in

whi ch tthe m xed sol uti om—didmn separatton—+nto—twophases,
in the |same manner as i{n Bxan i'ethlr;i}g%’gw B%'Pabl 2 shows [t he measur emgnt
resukts. Synbols O 0 apd—x—in re_lzgeasupenanL%uLts_m_SJabLe_z
represegnt the same nmeaniing® as piecra b7l . TABIUE 2 BEE Exjanpl e ¥lydr ocar bon
sol vent| (boiling Flash point [-r@ec&v{b@sucxenent rresult poiint) 10 HFE458
met hyl |et hyl benzene 7 44 1 16DdidB)yleck gyedhipbreme dl ycodé<nmono-n 8 280 butjyl
ether (|230' C) 15 9 n-dec¢ane ( 1j/eityGthed@30XC)=8348ledqane (174-Q)/ 10 di et hyl|ene
gl yédl nono-n- 46< D bytyl et Rliecind 392-6) =857 13 20 n-decane (174" C)/

11 diethylene glyco! mono-n- 46< X
butyl ether (230°C) =95/5
HFE458/ethanol= 71.0/29.0 n-decane (174'C)/
25 12 diethylene glycol mono-n- 46< G]

buty! ether (230°C)=95/5

EXAMPLES 13 to 18

30
[0043] A 100-mesh wire netting cut into a size of 50 mmX50 mm was immersed in each of the hydrocarbon solvents
as listed in Table 1, for one minute and then immersed in HFE347 or an azeotropic composition of HFE347 and ethanol
at room temperature for 3 minutes. Thereafter, the wire netting was pulled out, and then the appearance of each wire
netting was observed. Table 3 shows the evaluation results. In Table 3, ® indicates no stain observed; O slight stain

35 observed; and X obvious stain observed.

TABLE 3

HFE Example | Hydrocarbon Flash point ["C] | Bath Evaluation
solvent temperature ['C] | result

40 HFE347 i3 methyl ethyl
benzene

44 30 )]

diethylene
14 glycol mono-n- 230 30 ©
45 butyl ether

15 n-decane 46 30 X

n-decane/
diethyl ene
16 glycol mono-n- 46< 30 ®
butyl

ether=80/20

50

n-decane/
diethyl ene
55 17 glycol mono-n- 46< 30 O
butyl
ether=90/10




11 diethyl ene glycol nono-n- 46< x butyl ether (230'C) =95/5

HFE458/ et hanol = 71. 0/ 29. 0 n-decane (174'C)! 25 12 diethyl ene gl ycol nono-n-
46< OO butyl ether (230C)=95/5 EXAMPLES 13 to 18 30 [0093] A 100-mesh wire
netting cut into a size of 50 mMmx50 mm was i mrersed in each of the

hydr ocar bon solvents as listed in TaBle 1, for one minute and then inmrersed
in HFE347 or an azeotropic conposition of HFE347 and et hanol at room
tenperature for 3 mnutes. Thereafter, the wire netting was pulled out, and
t hen the appearance of each WI re neggopﬂngg) was observed. Table 3 shows the

eval uat resutts. I observed;—0-stigh
stain Eobserved, ang l%%é)%e ar%on dﬁﬁﬁgoﬁ’g@ %@&5@ &l Eﬁjﬁy%rrpl e

Hydr oc ar-ben—Flash—point—|—G ':\Lal vati-on—solyen ”L\ rature—fCl—J esul t
40 HFEEA"?ECZ’L@"*W@"[%%W%?WI 44 SUd@a“ebenzene di ethyl ene 14 dlycol ronol n-
230 300 45 butyl ether 15 n- d&"é‘%%‘e% 30 x n-decane! dietHyl ene 50 [L6
gl ycol |mono-n- 46< 30 O Bty I%CI]O'H’E’PC’-@{O 20 ¥ decane/ ¥dietHyl ef® 55 17
gl ycol [mono-n- 46< 30 @ butyl 4 rba =90f 10 5 (conti nued) HRE Exanpl e
Hydr1pcerr_b_g_n_|;|_ash poi-ntl [ C] uation solvent tenperature ['Cl
result 5 HFE347/ et hanol =94. 515. 5 n-decane/ di et hyl ene 18 gl ycol nono-n-
46< 30 ™Y I° %t her =90/ 10 10 Exarrpl es 19 to 24 [0044] A 100 nmesh wire

nettin An)ti)gnes Wire ng ing cut nfo a eoﬁg lmmerseglln eac ofqh ro aJ:D n solvents
ydr oc%@ Al e b ”2“&,3 i Qf i Llier sed

-

in HFE4 oﬂﬁen@&a@%‘?&h %%&b@T&%%QSHeMuQHeuR utaaﬂ ran &ln JiROM

t enper atuh@wdsQhsededir M@ﬁows-mkbeé’vﬁ@afl&neésultst @ab\{UJ 8 |Hai@§tés|n@gta|%§serp % h%‘im and
t hen t h@saprpead ARBAUYstH obesd@h. W re netting was observed. Table 4 shows t he
eval uation results. In Table 4, p indicates no stain observed; O slight
staizgl observed; and x obvi ous stai nTAR&§drved.

HFE Example | Hydrocarbon Flash point ['C] | Bath temperature Evaluation result
solvent [C]
HFE458 19 methyl ethy! 44 30 ®
benzene
25 -
diethylene glycol
20 mono-n-butyl 230 30 ©
ether
21 n-decane 46 30 X

% n-decane/diethy

lene glycol mono-
n-butyl
ether=85/15

22 46< 30 ©®

35 n-decane/diethy
23 lene glycol mono- 46< 30 O
n-butyl ether=95/5

HFE458/ ethanol= n-decane/diethy
71.0/29.0 24 lene glycol mono- 46< 30 ®
40 n-buty! ether=95/5




TABLE 4 20 HFE Exanpl e Hydrocarbon Flash point ['C] Bath tenperature

Eval uation result solvent [C] HFE458 19 nethyl ethyl 44 30 benzene 25

di et hyl ene gl ycol 20 nono-n-butyl 230 30 O ether 21 n-decane 46 30 X 30

n- decane/ di ethy 22 | ene glycol nono- 46< 30 0 n-butyl ether=85/15 35
n-decane/ di ethy 23 | ene glycol nono- 46<630 0 n-butyl ether=95/5 HFE458/

et hanol = n-decane/diethy 71.0/29.0 24 | ene glycol nono- 46< 30 O 40 n-butyl
ether=95/5 6 Cains 45 1. A method for cleaning and rinsing an article,
characterized by conprising a cleaning step of contacting an article having
a cont &mant attached, with a hydrocarbon sol vent containing an aronmatic
hydmocarbon and a rinsing step of contacting it wwth a fluorinated ether,
wher ei n'-t ‘b?dd?frcie?{‘é{f aef gy ’PPear“ ai‘ge &h Eﬁﬁ'r‘?&ﬂ C%mr@%‘mn@a St °ff°%‘é‘°‘f”6 F‘?ﬁﬂw& 1:
oo i e L L e
contalned in each of R, and t | east one, and the t ot al nunber of

car §bn at ons contalﬁég% in Rﬁ%dﬁy¥% is from4 to 8, and wherein the

hydr ocar baruslauedihr 4RSS wAQlarddRRERldh Reddh ¥R lis Bl ERked 2R gfoup, TGeiFhERMLBY and
rinsi ng Bt A6HoelAing infelonGh B W &2 is WRERhd) addHR tdtd) HMbe A bRn 8bMEEontained

isl, 1, 2mtnetarrdai2hswamead1yrldw@eranaemrdroba‘rdou@di»@ﬂm&yhoteasnl&wag@,&onemer
1,1%52-tetrafluoroethyl-2,2,3,3-tetraf|uoropropyl ether. 3. The cleaning and
ri nsi ng2. netdveehirgaaoinghgngthbdactirdrigm Claindt, wisreintfednaginatediehe ishy crragatilooathg-op gent
cont ai ns frégorpgihyl ethéryl 1.1. hetradimeoethy-22138-tamtyambrery! ehigdr ocar bon. 4. The cl eani ng
and rinsing nethod according to Caiml, 2 or 3, wherein the total of the
content of the aromatic 5 hydrocarbon in the hydrocarbon solvent is at

| east B0 Tresisan¥g arg.rinsia enetbbdaeprding teeliteim t priasihergin tre bidockrizeo edvedicadaitsetiigthdne  of
Cl ai ns 1 hepzene asfieerogiels diesahgndr ocar bon sol vent further contains an
aliphatic hydrocarbon 10 6. The cleaning and rinsing nethod according to
d ai m 5 VRSP 2PHESBY PHIAEFCIRG B STar ot i Vﬁ‘ef&‘“ltqeﬁﬁ%f’f B cHieaft g gromat

sat Ur at edhyﬂﬁ?fffb(%%ifhﬁawr%%{ n§yvest's gé%fo@sﬁér bon at ons.

5. The cleaning and rinsing method according to any one of Claims 1 to 4, wherein the hydrocarbon solvent further
contains an aliphatic hydrocarbon.

10 6. The cleaning and rinsing method according to Claim 5, wherein the aliphatic hydrocarbon is a linear or branched
saturated hydrocarbon having at least 8 carbon atoms.



