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[0001]  ZAHIE & HiE 5N 200480033296. 1, Hii5 H A 2004 4F 11 H 12 H, KL AN“H
T PR 2 R ECA I KR fa E M A A 517 1 B & R g 1 R .
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[0037]  BEiZIBA T N BIHIVA B I 2E E 5L
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FIFAREY) -

[0040]  17.77TH 1 LAY, Hd 5 B4 ] R-32 8% R-410R.
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[0042]  19.77TH | FAAEY, KR = 8 HEEA | R-152a {8 R-134a.
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[0046] 21,75 TH 20 B 77 %, Ho A Bk FEAIG ok 9 i 58 14 1l ) e 1 T 1 2 L 00 R0 26 Tk
EhIRIR A L R R AR B AL AL B TR B AL IR IR B L &R £ &ALk
ALY EERES AT WUBE R & . A% £ IR A5 WLANAL 1 IRAL AL & AL T i | % B PR 42
W KSRk B TR ER IR A A RALTETE A FACER AL A R R A
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[0048] 23,770 20 (7732, H P B B K R fa B2 1, 1, 1, 2,2,4,5,5,5- /L
A (=R ) -3 TR

[0049] 24,771 20 B 7715, Horh B FEAIG Ak 5 5 5 1 () i) Joe A B IR =R

[0050] 25,771 20 BT, Herb B FEAIG ok 5 f 55 11 R T A0 i R =R R

[0051] 26771 20 7735, Horb B FEAIG Ak ok 5 T (R ) 2 e AL A T R = R B o
[0052]  27.77TH 20 BY751%, Horr Frid PR K o0 S 5 Pk 0l & S| A 6

[0053] 28,77 TH 20 HY751%, Horp Fridk PR K o S 55 1k 10l & 1580k — 8o

[0054] 29,77 TH 20 K752, Hoor B BEAR K 0 e B PR R R R R £5

[0055] 30,77 TH 20 B 75i%, Horr B PR K o i B P 1)l & ek (1D) .

BIERR

[0056] AN W0 J £E 3% VAL -G W AR il v AT/ B R &R G b BUAE TR 2R G B
M T RS KRS FE IR HEMMITIE. BRI S RBGS AR AES = RA MR
JE S 3 A B R 58 2 A TN AR B S kB EE AT — AL S . B IREGS R AT
fE H ASHRAE (American Society of Heating, Refrigerating and Air—Conditioning
Engineers, Inc.)Standard 34-2001 #1 %€ B 26 4 ', & #§ ASTM (American Society of
Testing and Materials)E681-85 I ulHE , bR 1 Al KI5 FEA A AU b5 Fl K 5k o ik &
R B0 R FH B8 FAE S A T & MK 2 T AE 101kPa (14. Tpsia) #121°C (70° F) T
A7, ME# 2 A A E S P B S APE IR (LFL) A5 ATk B (UFL) .

[0057]  AESERERAGATE Y, B 7 SR AL Ay B 1 2% B r it O B Rk ™ A
KR WIRLR VAR G R o A I L& W 8 Pk itk s s R o B IR A 7 AR KR Y
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A ReTE .

[0058] A<k I 5 REUA RIS ARG WFC)  FUCEE. B/E R A L B AW . 0%
PEHFC 34 7R E AR T« /B 4 HFC-32) AACH & (HFC-41) .1, 1, 1- =R 25
(HFC-143a) . 1, 1, 2- =H L4 (HFC-143) . 1, 1- —# %8 (HFC-152a) AL 248 (HEC-161)
1,1, 1- ZFIA L (HFC-263fb) K HIR &Y. HFC B4 7 M £ kU541 40 E. 1. du Pont
de Nemours&Co. (DuPont)Wilmington, DE, 19898, USA 3R15 i 1f i BB T i R A 22 5 1k
AWM PCR Inc. , P. 0. Box 1466, Gainesville, Florida, 32602, USA, 3 B H: 7] 5 4 it
A F AR The Journal of Fluorine Chemistry BY Chemistry of Organic Fluorine
Compounds, FH Milos Hudlicky %%, FH The MacMillan Company Hifiz, A%, N. Y., 1962
ANFFHIE TTIERA

[0059] AR I S MRELA ) 55 4 B FE mAUEE, X 2R sE i aY, e &a — 1 Rk
HEFEF . REMFAREAFEREEART CF,0CH, (3M™, St. Paul, Minnesota)
[0060] A B 2 BREGA I A AMEFE IR 304 7. AARMEEREA FEFHEAR T AL A
W AT KE IE T BE 2 T B MIE e . REGAHI Z T M2l kiIE RS .

[0061] A Z BRECA 7 7 AN RIS T, B 20 B DuPont, Wilmington, Delaware £532
1) — ALK (DME) o

[0062] AR B Z AEA 7 AR R (NH,) , Ho 5 T M2 inleRIEIRTS

[0063] A B ) 2 WAEA S AT o) AMFE 22 T — PhEnre SRR & 0, 19 30 79 B 2 BREVR 711
(P kR HRC BL HFC 58 ) BG4, B & 2 MAER A 5 BREGA IR &4, DUT
BAREDIIN T 22 5 BB 7)o

[0064] A 52K B H B BEAFIE G BIAS 2 BREES 7 1) S2 41 A0 45 R-134a. R-23, R125.
R-236fa.R-245fa, Fl HCFC-22/HFC-152a/HCFC-124 (it ASHRAE #H 52 £.41, R-401A.R-401B
A R-401C) « HFC-125/HFC-143a/HFC-134a ( j# i ASHRAE #i & © %1, R-404A) . HFC-32/
HFC-125/HFC-134a (i# it ASHRAE #iL5E C0 %1, R-407AR-407B F1 R-407C) JHCFC-22/HFC-143a/
HFC-125 (@it ASHRAE 5 1, R-408A) . HCFC-22/HCFC-124/HCFC-142b ( # L ASHRAE R
SE VAT, R—409A) JHEC-32/HFC-125 (R-410A) F1 HFC-125/HFC-143a ( @it ASHRAE #15E V40
R-507) WIVRA A A TR

[0065] 2 T— M G IAREAFIFR GV R SLE R EE / 7T ft sHFC-152a/ 7T $t.R32/
FkE sR32/ T %5 HFC-32/ & . HFC-125/ &1 HFC-32/HFC-125/ @M HFC/ —EALTIR &
Y1 a1 HEC-152a,/C0,

[0066]  PEAR K %% Je 35 1 1 7 = R AE TN B 5 MREA B 2 R BLA ) / TR A
1) P B PR AR AU 3 3 S S R T VA AR 2 A A S0 AP E AR — R s infl . 7R
SERR R Y b, 22 R S RVERT, m] S T B H VA R gt ORI EA RS — PN EER R W
TRAEH] VS Z g R SR, B FIRI AT gD S IEE AP AR S PRI K. R prig
MR RS K IREf, P RE R A KR o RGN, AR K B ) FRA K 0 A S5 PR 7R
Tt BEARR ™ A IR ART K e XTI B2 B /NSRBI T K R IR AT BE A/ BRI K RSB R
[0067] R BH I PEAIR K R A 35 P 0 A 46 £ (484, TR 26 L B R £6 L B PR 36 L Tk IR
R VIR Sh IR B VR B EAL VR L AR R IR £ AR L Sk ek ) |
B A Y (CEUERERRES  E HUBEER S A A £ ) (IR A ML A AL & EAL T i
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2R E K S Bt BEE Z JuEEER VR S ) A B AT ) SARER . mL Ak
HEA

[0068] ik I AR R M BRI K R fE B A B FEE AR T BEREY (CH,CONa) i
FRAR (CH,COK) EREREN (K,CO,) BREREL (11) (FeCO,) \ERIREN (Na,CO,) JERIREE ((NH,),CO,)
IR A (NaHCO,) BB A (KHCO,) R fR%E ((NH,) JPO,) AHEREH (KNO,) & ALEH (NaCl)
AL (KCL) L &AL &S (CoCl,) « & Ak #n (RbCL) \ & 4k 2k (TiCl,) . W4k &Y (NaBr) . ¥ 4k
B (KBr) « ¥R AL 80 (RbBr) « #4621 (KT) « ML 4L B (RbI) . & 25 1L B8 (Mg (OH),) « & A Ak 41
(A1 (OH) ) HHEREE (3Zn0:2B,0,) EALEE (Zn0) VEHEREE (ZnMoO,) VEHERES (GaMoO,) A AL
(Cu,0 F1 Cu0) FIEALES, AFAEAR T =54k %86 (Sb,0,) AT —%h (Sh,0,) 5. X
Lo IR ST DAY B 1R 240 AR N R 1 i Aldrich, Mi Iwaukee, Wisconsin,

[0069] A Jx BH B FEAIR KR S 55 PR R S AR AL S 1) . Fr i B AL & P L T R
Be, AL A IR T R = f L e B IR = 5 TR VR A I be 2 — 7 AR IR IS (Jedd — 4
B, TR R T H B Ak T ) ML IR B, ARR PERE IR = br BB (IR =
g ((CH,),PO,, Cas yE M5 512-56-1) ;W R = 2. s ((CH,CH,),PO,, Cas VE M5 78-40-0) ;
BEER =T Be ((CHy),PO,, Cas VEJ 5 126-73-8) ; B BR = = By ((CH,,) ,PO,, Cas VENM 5
1806-54-8) ;ML = (2- .20, ) B ((CH,CH(C,Hy) (CH,) ) ,PO,, Cas JEHM 5 78-42-2) ,
R VEE S = 5 S S 45 WElE = 8 ((CH,0),PO, Cas VS 115-86-6) ;Hifik = HI KM
(TCP, (CH,C/H,0),P0, Cas JEM 5 1330-78-5) ; MEEER = ( —~H ) Es (((CH3),C H,0),PO,
Cas VEM 5 25155-23-1) o AR Mk VR G 1) 50 J25 7 S 0 1 16 60 4« e Ak O R O L g R IR
(IPPP, (C,H,0),((CH,),CHO)PO, Cas y¥ /i 'S 68782-95-6) F1 — ( ST Jk 2K 3L ) 25 Bk g
fig (TBPP, (C,H.0),((CH,).C)PO, Cas V¥ 5 65652-41-7) . X ik ik-&47] LA H £ 1M
2 R B T Aldrich (Mi lwaukee, Wisconsin) ;Alfa Aesar Ward Hill, MA) ;8% Akzo
Nobel (Arnhem, the Netherlands). %4MFARERIEBEALGWE Syn-0-Ad 8784, M | Akzo
Nobel (Arnhem, the Netherlands) ) T FEAL % B8 = 75 g ;Durad 620, W F Great Lakes
Chemical Corporation(GLCC,West Lafayette, IN) BT AL =8 ES s A Durad 220
AT 110, tHIW H GLCC 1 7 A AL IR = Ol o

[0070] A B AR FRARG ok 5 s S T Bk 70 5 BB AT LB IR 1 A 49 26 Q2% T g 15 A
B LA IR = SR TN EES (TMCPP, AR SEMIE, BEIR = (2- &AL RN ) B, Cas
VEMT 13674-84-5, FIBEER = (2- @ARAEL ) BF, Cas M S 6145-73-9) R = (1,3 —
# -2 R4 ) B (TDCPP, P (OCH,0H) ,C1, Cas yEM 5 13674-87-8) ;g — FEE (PHO (OCH,),,
Cas VEMS 868-85-9) ;AIPY (F2HEL) &AL4E (P(CH,OM) C1, Cas IEMS 124-64-1). X
LR S0P DU H Aldrich, Alfa Aesar B¢ Akzo Nobel.

[0071] AR BH B BEAR Kk o S 55 Pk AR g A s e ik ol an il e (H,BO,, Cas YT
5 :10043-35-3) . =R EEHLE (B (CH,) 5, Cas VEMTS 960-71-4) MU EHNEL, 51 a0 sl B .
[0072] AR BH I REAIR Kk 9% e 55 PR k7] Oy A MR IR AL A HLAL & W) 7S IRARER -+ — 4
(Cas {EM 5 25637-99-4) B R 28K (Cas VEM T 1163-19-5) o A< K B IIRALA L
A 53 A8 g AL & P i =908 I B (DBNPG, C(CH,Br),(CH,0H),, Specialchem
FR-522, Cas ¥ /M 5 3296-90-0) ; % F& — R X ¥ S BE (Specialchem FR-370/FR-372,

7
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(C (CH,Br) ,CH,0) PO, Cas JEM S 19186-97-1) , =¥RALH Ik EE (TBNPA, CH, (CH,Br)OH, Cas J¥
W5 36483-57-5) MIFSIRALER -+ — %% (HBCD, ¥ — (~CHBrCHBrCH,CH,CHBrCHB-CH,CH,CHBrCHBY
CH,CH,-) , Cas {E/HS 25637-99-4) .

[0073] AR I ERALA VAL G 5 48 FE 5 R AL G 0] a0 1 R 2K E (DECA,
0(CsBr;) 4, Specialchem FR-1210, Cas VEM T 1163-19-5) ;= ( =JR{0IRIL ) =M (Cas VEM
5 25713-60-4, Specialchem FR-245) ;JUIRALH My A — (2, 3- RN KL ) (Specialchem
FR-720, Cas V£ Mt 5 21850-44-2) ; J\ ¥ A = 2K Bk (OCTA, Cas ¥¥ it 5 32536-52-0,
Specialchem FR-1208) ; VY #RACXE: A (CH,) , (C.H,Br,0H) ,, Cas VEM 5 79-94-7, Specialchem
FR-1524) s FHVRAL = FF BN LB (Cas ¥EM 5 155613-93-7, Specialchem FR-1808) .
[0074] AR ARG AL G 7 AR RAL IR E AL A Y8 20 Specialchem F-2016 (fiK
RY), Cas VEM'T 68928-70-1) « LA P HI R AT N TRIERAL 5 IR IRAL AT IRAL IR 4840 & 135
W H Specialchem S.A. (Paris, France) .

[0075] 2 & BH B BEAR K 9% fa R B A B F R B A 10-30 Ak R
MERALABEE X -LT0ESE %M AIAW. &KH QI A S

The Chlorez®/Hordaresin® [HRZ N7, Doversperse® i g i Al & &4k

i 1) 4 Bk AN LV Doverguard® AL E AL T . Paroil®. M Chlorowax® ¥
&AL A M. Fr g 389 0] B Dover Chemical Corporation(Dover, Ohio) 4 7=, % 4h,
KRS A AR Cereclor®42 , 42SS.48.70. LCCP 44 FiI 46 BH B S 4k A i 1

Cereclor®S—45. 51L.S-52.S-52HV. S-55. S-56. S-56B il MCCP 54C,,—C,, Z A A1, B
A 35 7] HH Pioneer (Houston, Texas) 477,
[0076] AR BH B BAIR Kk o S 35 1k R0 ) M HE 2 i R (APP) , [NH,PO,],. Z TR
Al DA ELRE B BE HACHRIN 7+ 2R AT R ke B I B e iR . AR IR
TEAFERIGAT BRI AT B 2 R RAEHIF) . FTid APP HI57IACR ER 1 & FR CROS 484 ( K%
Ai )« RF CROS 486 ( KT M (IRELEERZ ) AFR CROS 484 ( 3R TH R B el )2 ) » Hi
AW H Specialchem S.A. (Paris, France) »
[0077] AR BRI RRAIR K R fE 35 P R A M 4R /K 5 T ke B (PAG) B Z JulElk (POE)
TEVE R, AL S B BB FR o A/ BUEIE IS IR A SR ARSI AT a5 30
HE %I LK, % EMKAROX® HV 45 F1 EMKAROX® HV 20 (3 Unigema [¥] PAG,
Gouda, The Netherlands). HHT i PAG/ /KA1 POE/ 7K3iEm] FAEVEIE ), R A 75 EL A4
IR R 31, R T L nIG A FIIEE N 21 PAG/ 7KEBL POE/ 7KIB& 9
[0078] ARk BH ) FEAIR K R S 5 PR 0 R g A M 4 A S A Ak B4 A SR BRIV 7)o S48
HHEAET Krytox® (DuPont,Wilmington,DE) . Fomblin® (Solvay Solexis, [taly)
H1 Demnum™ ( F§ Daikin America, Inc. $&fit, Osaka, Japan) . XA pAC T TEIEVE 7 2
Krytox® 1531XP B Krytox® GLP £7%1.Fomblin® Z-Dol.Z-Tetraol .AM 2001 B{ AM
3001 Demnum™ LR-200 BY S-65 e Demnum™ . o T iR 4 BALIEIE 6 7] FHAETE VS
7 7E5 A ik 2 S AL PRAIR K 5 S T P R I LA P ml AAS TR B g sfl. o —
P, PIALFE A FACTEIE FE N a0 A S F i i H B VT 70 s n ) o

8
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[0079] 7 % BH ) B AR K 5% fE 55 1 0 a0 Oy A A HE i, IR ik (2,4, 6- =&
1,3, 5- =W, CAS VEM 5 106-78-1) FIE ¥ R R AT Y . Pk & iz [ 245 2
NGB0 A% (1, 3, 5- =& -2, 4, 6- =JZIE (4,6- %% -1, 3, 5- =& —2- J& ) & #)
% (2,5,8- =&k -1,3,4,6,7,9, 9b-heptaazaphenalene, CAS {E/ 5 1502-47-2) FIE SR
Wil (% [8- &k -1,3,4,6,7,9, 9b-heptaazaphenalene-2, 5— — 3£ 1)) . FridE i £
AR E FRIRES RIS (3 / 5/ 2 ) BEIRES, Bt Melapur®MP (% i s iR g i

Melapur ®200 (—MEfZZBIRER) o T A IX L% 5 H Specialchem S. A. (Paris,
France) »

[0080] ARk BH I BEAIG K 9% M 5 M )R] o M4 AR o AR & 3R 90 SR A QOB B0 8 5 3R
Wi 2D —ANEERA AT S I E D BT SARER 7T B X R'COR’ R, Hod RURTR 57 3l
e 1 B REBCEBE RIS R R R EOIR PR R 4 B AT AL R L . S Ak, RURI R *RT 3%
B IR BACER R o FACER AT LS A 4 2-10 D BT o AR R R ACER & A 4-8 MR IR 1+
A FARER AT 53 7055 2R R, A4, AT R o) #0 RDR 2  TRR O | s B B A o ik
FACEAR LB 1,1, 1,2,2,4,5,5, 5= JUR —4-( =R A ) -3- [KBA B4 T 228 57 77 2L AR
(PETK, CAS VEM 5 756-13-8) :1, 1,1, 3, 4, 4, 4— B -3 ( = L) —2- T EaE 4 P L
PIHLER (PMIK, Cas VEMHS 756-12-7) 51, 1,1,2,4,5,5,5- J\f® -2, 4- — ( =@ HHE)-3- 1k
B s1,1,1,2,4,4,5,5- JUsR —2-( = & B £ )-3- [ B 51,1,1,2,4,4,5,5,6,6,6— 1 —
Mm2-( =ZRmPAE)-3-CO/ M 1,1,2,2,4,5,5,5- UG —1-( =@ B HEHE)-4-( =HmF
$: ) -3 [l PEIK [ 3M™ (St. Paul, MN) J H A5 H & ARER 7] 40 US &A1 3, 185, 734
A1 6,478, 979 (FEMEG H B N LMESZ ) M1 J. Am. Chem. Soc. , 5 84 3, %5 4285-88 T, 1962
o TR AT A

[0081] AR BH IR B AIG R S 55 PR R o A L FE AL S ol i A =5 R R (CF,1,
Cas VEM 5 2314-97-8) .

[0082]  7EAR K BH 4054 mp B AR K o e 5 T 0 ) Pk R AR 9 BT A3 FH 140 22 IR B4 571 %
8 KR S 2 M IR AN TS 7R ) A A i A4k o FEATE — A R T 4L AW FRAR K R fa 58
PR B AR B2 2 DA 5 SR B AR 31 ] 12252 () /K~ BSE AT BR ik S 8 S R PE . B
G K R & 55 P B RGRAE X T 2 A ECA IR B AT LU SR ERA R L) 1 &% — £ 50 E
B % . TEIEE IR KR A EE AR A S, PR K o fa S MR i v FE A2 v
BRINA 1 EEY% - 299 HE% . fEAE 5 IREES I FEAR K R a3 MR ATE T 77 1
HEWH, B KCRSEFE VR BGR RIR FE ] DL FH A T AN A2 0.5 & % — £ 50
HE%.

[0083]  VRG A BAKA M A K I H SV P @A — P T A R EE S A
W IEAT IR A K & o ARIERI 7V, BREUIT TR 440 i H &= 3F ELRE fo 7210 & 7R 48 ol 5 4
PHRG . TR FTE, AT UE I HE o 1 BN K R G 5 1 I AR 2 B 5 T, 78 5 70T [k}
AL (AT EAT ) BOAR. (Tikth, fRHE <R3N PASZI P K ok fE E R
A5 Z B RIRR G« HERAGEAROFRED), 88 W F AR R EHE & 4 B S A
Oy BB A BT — PG A2 E

[0084] A I B () AR Kk R A T 14 KTk 70 T A By R BV 70 BSIE V79 T G R BCRL VR B

9
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B AL LE IR G WRE 70 BT IR V1 7] bV g [ A 7 O AT AE o [T PR AR kR A T 1P 1))
[RRLA] B BRI A Z) 10 ROKRECE D o 5 —1% 8%, A r] HA 1R N2 500
oK B B /D, B R ] D& IR B A2 100 9K B /D oKk . DLk 8 78 Bk
A B R B GRK RT I [E AARL £
[0085]  BaAIK Ak 7% fi 5 M () iR AE B4 SRR/ BRI 7] A0 10 844 43~ B T e ot o B ok
RS T M ) 5 B R BV AT 1R 73 BIGRITR & R il 4 o AR A58 I P IS Kk ok fi
TP AR BT/ BUETE ), 1 S N EOR) S BOA A BUEE RR &, BE SR
FeEAR K T S F AN ZNR S o IR-A WP 3EAT B BE DAREAORLE IF H™ A 550 1
Ay U, AT ) A A 5T
[0086] A% BH IR 15 2 0, i e 3t A 30t R FH O B A JB )i S V2 SR BRSP4
fA[ e BB TV W 2 B ] DU AT B R IR 1) sUBR B AL R Bh Bk BB AL AT 22 IR AL
EREEHL AT B AL 2 BN B EE AL IR T B BE AL 5 — 8 5 B30 He 8 S i
ML, WtnMicrof luidizer® Microfluidics™, Newton, MA) FAF{T2E & . T HFEAETE
TR 1 [ A PR Kok S S P TR (R D012 Tl BB 26 B e BR R AL  BR BN LB A LA EE ML X
T EEAE 5 BREEA ) I B K R aF RGN S, BT R4 R B0 AR A LR
B m R SOETT LS E . T8 A 2 B4 I A SV P& i 2L B2 US LRI
Vi 10/476, 312 F I i A AL, BLALRE HLBI N BMES % .
[0087]  FEXF 7 B U I [F] AH PR AR Kk R A 55 MR IRl R IR A 00 5 AR 2 B R R 1 ] B, i
T [ BIF BE 2 B P IS IR BURS 2 IH UA B 26 L PR R, R/ BAE [ P ks s 2 ' P
NS Z BT R A AR MR R B
[0088] 7 BH I I A0 SR AT 226 A5 I AIF BB A o, IR A B v o AE 0T 25 22 Wi N N B WF 2 '
o BB A B LR B R LA S e Al RN 1 (R AT AT A LA o BB A BT RT EH L
AR ARTAE P B A LA RS, P A R, 451 G e e 451 A A e TR RUR SR TG <<
J& R0 PR SRAFAE I oL, b+ A B B RIS I R 52 it . 5o &b, THES A vl
SEA FHA TG () 55— AR R, BB AE ST — T R, 2 T — Pk B i, BIELE 7
Fo R A A TSR B IR ZE A 5 5340, BIFEE A 5T AT HH 3 T B AR AT AR VR
GV A PR IE T 3843 I R RLFE R AEATT RS BB EE A o o H, FEVF 2 BN H 7, 0T 7
I R B AE I AL P IR LA S T 5 BB A BT Bk RS VB 4y 15 220K - 49 200 2
Ko REMEHEAR BTy (RIEIRSE3RNLTT ) KA e A F1H), (H A B AR F oy Bk
% (RIEESERERE ) . APttt (RSB @FEIE2 1 3 BIRAEt
29100 XTI B B (FEETENLT ) ST RN BUIR PR BT A I o, 30 A]
5 BN HE BRI S A 5
[0089] A BH(ATI% A vl DU P 7 I PEAE R TR S 1. A KA A+
158 ) 43 BIGRH BR e T A R A WAl A A2 1 o
[00901 T ffil & P AT K 9% A 55 Pk Ak ) 76 V) ¥ 70 1) 2 30AR 4) 20 BRI T DA AT ART B
FEEAEE AU EGLR GV, CRIHAE S A K B 596 o Aok I8 & I 7= A JE DL FE 7
AL S o 3 AT A% F 7 S BB 28 70 S () — e 1K) - B3 » 481 4 79 1A 0 3T
A LME R R EMBEER &Y 7800 RS MNEER S 2 8o KR 54 .
[0091] ARG OGN & B A PR E SerE i)+, Horh 2z — F TR 20 070 i [ 2100
10
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+ B B H A 2 —REFSBUARAHENE. e A5 &80T 1000, —23EREY
S BOREAT 22 AH R ) Bl ], AR 5 7 AR b B 5T By (e R S )
I HidH 28N+ (2T 1000MW) o

[0092]  FEAE B 73 HOGRI A 1 523 W v, 30 H A7 EBUK E BETENSEK B RETE . Bi/KEE
By ML R S A A 4 e e L T e e O R VIR U SRR L AR R A b . EBTE 4
BRI, SR KR A A BB e IR SeRE B i SEG AR AN IR T R IR £ VIR PR 51 BRI
EhVIRIR £h L BEIR ER R A S i . R AE AR - GRS K B B R E AR
T QBB A A AR RS R

[0093]  m] DAfSE A A HE B 2 BGRI A S A0 58 C10-C18N- Jit 2 22 ¥4 52 i iy R AN G iy I i
C12-C18 fedk L8 HAMH ( “AE” - RURTNETEF ) « C10-C18 H ik, C10-C18 Ktk heta ik
FRIRER \CL10-C18 fi 2 H M C6-C12 f Ry e LA o« IX L P Rh i & Aok U T 3R A3
#l, W H Rohm and Haas ) Triton “X”Z%1, #401 X-45.X-100.X-114 Ml X-102 5& & &h
TR e Iy e S AL 1R SE 81

[0094]  m] DAfSE FH 1 B S o0 BRI S 048 C8-C22 AR Bl e St 1 3 it Ak 2 R 1R L It
B EERA PR £h e AR V. £ FE TR R £ L b BRI Sh MR AL BRI R h o AR IR BH B
FUP] RIS . ARl I BE IO R 28 0 BGT) & Aerosol OT (Cytec, West Paterson, NJ) .
Anionyx 12s(Stepan, Northfield, IL) .Mackanate DOS-100 Mclntyre, University Park,
IL) A1 Monawet MB-100 (Unigema, New Castle, DE) .

[0095] AW HUN HAEE B, K 20— 5000 7 §on) 8 [ 21 2= B E R
T, 9 HHE s BAA =i 4 1000, BT BUESRY) (LA sEBISMEA ) Btk
Yy (H A fEAE 2 PRI BE B ) o

[0096] fEAEEFRAM A EUAS, WHE AR FEK K — 8 BOMIEE A FopK e
BEBL. FEHEAR EARBR IR VA R, 2 BRI SE K  2 R 20- BEO Al ] Bk b o AEREAR BAR
PR S, 43 BGRB8 204 2 Ol [ Bk B MR AR S K R B (AR T,
A EE A A | AR TR BRI 4R ) 2 B R R SR . O B KR B,
EABRT, e W be it 5 2 L 5 B 2L A e RERR K EE (AR 0 AT A
AT AT e R K H R RE ) MK 2 BRI 40 methycrylate esters, F LA AR
BEAMIC A ER . £E— L3RRS 7 IR Bl v, 58 FH HL B ] SR s 491 o S, OF HAE R S
A S BT A TR B B REEL .

[0097] FEIEFEREEW A EGIT, B 7 bl e EEE 73S 800 ek 1) e sk
SR K EEBL LUAL , B B REE AR TR R 5L IR &h TR R 56 IR R Sk TR 5L L WG £k . ek
A AL L B B 2 A S AR S .

[0098]  AKEHHIHER 7 BON AT L bt S A 2 3005 e | 12— B2 LA TR P A 22 2 Ak
WHEEE . AR AEENZ IR B EH RIS Solsperse 27000 (Avecia, Manchester,England) .
[00991  FH T+l & BEAIR Ak 2 £ 35 P Rl AU AE 0 R B0V 791 v 1) 20 HEOMR () 70 ORI e 5
21 7K 43 R 7K 38 70 1 B B - BOH B AL B4 o X o BORIAL & Pk m] A & R 1
[R5 (tail), BIANEE . 2 BONRSEKE - BAE S (B, BERE ) JPE (440, st
S ) VAERE T (B0, B SRR Y HEEE (Bt (AR Y ) SR AR S 20 ) B
B (B0, REREL B ER B IR R L VBRIR £ BRARBRHR £L ) HEHEH . BAME HR A EG A

11
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FE ARG VEF B 21 DuPont (Wi Imington, DE) ) Zony 1@ ) 2 & 11 70041 H 3M™ (St.
Paul, Minnesota) 321 ML E W) ;C,—CBE T AN s I H Akzo (Chicago, TL) [
Propameen 28 (Fe A0 IE ) o« M HON AR B0 (B, KRS ORI ) ;20 (i,
VER B BRIE A EERR ) s TR L ALEERE 80 s Span® 85 (LLIALHEEE = FRES (Unigema)) ;
Pluronics25R4 ;Pluronics P104 ;Phospholan PS 222, — Hff C12-C15 B % FR B (W) B
Akzo) ;F1 Sulfopon, —Fl C12-C16 g W B BREE (W H Cognis, Dusseldorf, Germany)
Texapon TB, —#Fh TEA H H:FEMRELES (Cognis) Fl Texapon PNSO-L, —Ff C12-C14 kAR EREN
(Cognis) o

[0100] A% BH B9V IE 7 K0 T A8 v B2 1 266 B A AT B9 B LeyiEig 7). o, JEE
T FH SRR B4 7 0 R 4 il v 256 B i BB S 3E ) Bl Y3 ) S e e iR
F 1990 ASHRAE Handbook, Refrigeration Systems and Applications, 2 8 =, i H N
“Lubricants in Refrigeration Systems”, % 8. 1-8. 21 71, lWALB H B NLIMESE ., Ak
BF [TV 70 P A4 7 S i 194 I A A PR A A i R I I R o i L A
(B, EFEASCIREEAE ) JIRke (RO, IR0CAYS ) A5k (EL, AP EE DM HZ B
BEFRAE R BIAEAI IR ) o A8 B IR TE 77 3 MO HE AL s 4 v VT AU R s AR o “ &
S ARSI T . A Rl BRI T (BRI, 2RI B AL R G 3 0R ) & B i AR
KR (a e ) o AR BH BOARER T o RUIE I 77 2 P i TG BVM 100N ( FH BVA 0ils B53E[¥)
FOIET Y0 ) . Suniso® 3GS il Suniso® 5GS( H Crompton Co. ESZHIIRLEA i ) -
Sontex® 372LT( H Pennzoil & LAIM LN ¥l ) . Calumet® RO-30( H Calument

Lubricants &L N W)« Zerol® 75. Zero 1® 150l Zero 1® 500 (5 Shrieve

Chemicals B2 2L s ) A HAB 22 ( | Nippon 0il BsERSZAbEERETR ) .

[0101] 2R B A E I 77 55 A 468 © 3 v o 5 980 B4 50— ke A0 ELAE R 46 1l v F S
2% B AE 25 T 5 AR R B I BOA R T 0 R e R BT IR e A A R MR R
A T “Synthetic Lubricants and High—-Performance Fluids”, R.L.Shubkin, 4% %&,
Marcel Dekker, 1993 d1. FrikifEiE @&, AAR T, £ olElE (POE) #inCastrol®
100 (Castrol,United Kingdom) .54t —E% (PAG) #2Mg H Dow [t RL-488A (Dow Chemical,
Midland, Michigan) F1%Z 0% Hmk (PVE)

[0102] ARk BH I I I =5 FE 45 8 He e AL HUAS RN v 70 P 2 R IR B b AT e . &R
REARNETE FILESE 40°CF A REshki By 2 /0% 5es (JHE )

[0103]  #R¥E 52, AR L@ 614 R Ina I 2 A K A A A+, DUERR &
EMEMRGFRE T Bk a8 D508 & 76 51108 R 4a WL AU 2 A, IF A FEsuE i
TR AR TR TR B R S A A ) < JE R T A ) B ER R T ) L R I R v g o 5
R A DU RS 5 o JEE, X AN R DU T B ANV R A S 0> B4R AR, IF Had /8
BERPAS N R B A>T 25 0. 1% - 29 3% MMEM

[0104]  FIRESINFARIE ML RGERFATIASE . i B3I i — L& g7 S 40, 4%, 5
ANBET, G50, 451 an wl e AL AR AR BE IR h i e B B HE R . S A, FEAR R R I ZH A4 T A
48 —he ik o AREEER £ (9, ek iR ER $F B ZDDP, Lubrizol 1375) FliX

12
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A eI . HE B IR RE AR B T R AN KRR 2 F2 L TV A I 75045 4
Synergol TMS(Internatlonal Lubricants) . Z&RLHE, AT DIE FH A 2 57061 b S AL 1A 5
PSR PR o A A FH 9 PR AR A o AR AN, 5 KA S L4, T ads ] DA KAl B . 7
PR RAA YT RS, (HARR T, TR EE IR (BHT) FIIAMNA)

[0105]  Z B 575 AMI A& — Bl BRAK S IR E0A 7R K R fa VR / B R A B2 1 23
HAEAE 1) K RS B B 77325, B 77 iR A R A A 5 N B B 2 E .
AT A B AR EAR T EORA NS FHKSE / AE R G ERH 2.
AURIGHTZE IV B TR A T R AR R RO PR

[0106] AR BH 5 AN — FPAE il ¥4 B30 1 265 B il L B O PR AIG K R e B I T v, Frid
TTiEAE

[0107] (i) B KRS 5 RECA FR G 5K

[0108]  (ii) HFPEARK RN SIEERRS

[0109] AU BTIRTR A5 N BIGA B 25 E H .

[0110] AR BAMUFE— RS, iR &WE T AR H1VA B2 5 B T A S R EL
B, Bk A AW

[01111 (1) SBREEAH

[0112]  (i1) B R AGF PRI Al

(01131  (iii) EERITEIEFR.

[0114]  AREWAMAEWTIEE Wﬁ%@jﬁm%%&lﬁéﬁﬁmﬁ?wmﬁ%%}ﬁ
AR AL T A ET A T L 75 2 — e i AR AR B 1 O B Dy AR AR A& TR
%ﬁ%%(ﬁ?@%ﬁ%ﬁ%gﬁﬁ&ﬁxwmm@A%%ﬁﬁwaﬂhﬁkxﬁ%
VERIZH 54T B /E R-410A ( HH 50 B8 % R-32 1 50 T & % R-125 M IIA 5 IR 804 40
A YIH) ASHRAE 47K ) BIARE . 54, A5 5 B0 R-152a FIREAR K 5 fa 55 PR 1) 77
(KA FAE R-134a HIARE .

[0115] AR BH 5 AN — P il ¥4 B3 18 26 1 P a8 ) PR AT oK R S 1 AR 0 vk, B
R ITIFALHE

[0116] (1) KRk il i) 5 0& T A GV B 10 26 B A (1) 5 RBCA FNR &

[0117] hnH%ﬁﬁﬂ%ﬁ?%f%%&lﬁéﬁ¢MM%m@mﬂ

[0118]  (iii) MR EAIGI ARG B A E T .

[0119] 2K BH 55 AMEL 48 — i 70 1l ¥4 B0 2 i 25 o A R FH 2 R BI04 AR B AN 5 BREILA R 1)
T35 BT 7712 HE R B AR K R e B P F RN A B BT IR S BREGA A 7R T775H, Bk
A GIREA AT LU R-134a H BTk SR EA I A] PUE R-152a. 1M H., Frid A 5 PR E0A 577 7]
DA R-410A HFR S BRECA 7] LAE R-320 %7150 HE A3 F a0 AR STk (1) PR kR a5
PERIRFA

[0120]  sZjiafyl

[0121]  DATR SEifa ] 2 A0 UE B 20 55 50 MR EGA 7N B AR K o< i B MR R R I BI04 R 4
A IV B30 1 2 AP R R, BRAIK T R AR KR I RT Re e . R AR — P L DASEAT U
AUELF A FETF ASTM Test Method D3065-94 ( — Rl X SIS 5 BRI B bR uEIINIRYE ) W52
KIGHEFIE o ASTM IR o {5 FH AUE AR A D m U e, DG B s Ik i R o PR I 12k

13




CN 104531078 A w Bf B 12/13 |

[0122]  FEPrR Gl b, B AR AR A N CAR A T &R RATE AR 0. 016 JET 1k
MR IR SR AN IR HE R RS R SV B HE IR 2 N2 1. 1-1. 2 58 /
0 AR A B VB R

[0123]  FE&EAN K A, 5 Rl iﬁﬁﬁQHA%ﬁL”ﬁﬂﬁﬁFﬁﬁH?LﬁﬁEE@’E&WW\%%%
o 5B IR SARTR S RIS I )4 B DL R K@ B & (it K e (5 o P A
HJEARECR /N E ) o

[0124]  #E BL R SE i 4] 7, PEIK 52 W [ 3M™(St. Paul, MN) % 4% f & J& 5 7 &
(1,1,1,2,2,4,5,5,5- JUA —4-( = F F &) -3- L, CAS 7 ENE 5 756-13-8) . Syn—0-Ad
8784 &M Akzo Nobel (Arnhem, the Netherlands) ] F:AbilR =78 ES . Durad 620 &
W H Great Lakes Chemical Corporation (GLCC, West Lafayette, IN) HIHUT FEALIERE =
ZKBEo. Durad 220 A1 110 thA2MH GLCC 7 AL =505 . ML =/ P L2 ORI, 1K
W H Aldrich Chemical Milwaukee, WI) .

[0125] SEHEA] 1

[0126] B4R 5 IRENA 7, HFC-152a (DuPont, Wi lmington, Delaware) HE2 5 K 28 K
feamh Of BAC s B TER L B A K e T . AR LA BB I PR R G E
PERTRGH VR S E R BRI RS K . R ARAE K@, WS T A5 B K g It B
R AKIERE . SR T IR 1 F,

[01271 £ 1
[0128]
HOER, BARK B E M | kKR E KM= HLEAT I
R (wt%) KA, R (wth) (3&F)
HRC-152a, 100 | & 12 At KRR | REAR-HFC
HFC-152a, 91 |PEIK, 9 2 KRB TEEKRYE | BEBKT KK
HFC-152a, 90 | PEIK, 10 1 BB EERN | REBRIKT KNG
HFC-152a. 80 |PEIK, 20 FRM | KK HIRT KIG
HFC-152a, 91 | Syn-0-Ad 8784 3 R B BEBERT KK
HEC-152a, 50 | Durad 620, 50 4 By E KK BEEART KM
HEC-152a, 91 |Durad 620, 9 6 &K BEBIKT KM
HFC-152a, 91 | Durad 220, 9 6.5 REWFERIE | REFRT G
HFC-152a, 91 | Durad 110, 9 6.3 KRB EERN | BHEERT XK

[0129] &5 5L 5% AF a1 PR AIG R A 35 1 Rl ARl N B4 71 HRC-152a 1, FEAR T K Jf
KL B2 I BAE—PhfO0 SR 7 K.

[0130] S| 2

[0131] 3@ 3 ¥ 2 v 7 A i ¥ 7, B) HEC-152a A1 UCON®RL—-488 PAG jig ¥ 771 (Dow
Chemical Corporation, Midland, Michigan) HE3| s5 k28 K& 3 Hd s K ek g 57
FEER KR YE . AERER ST ST L 4 HFC—152a PAG FIEAK Kk 7% 1 3 1k I 77 A VR S A E

14
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IR Rk K IE T o AR AR KN, ISR B O I Hadse k@t . 45171
TR 2 o

[0132] 5 Ti %4k = 8RR N AE PAG TEIE 7 9 19 2 B i A 2H0R S . AHER
A BB EEAN T (0. 4-0. 6mm ELAE ) AEEAR JGE A 21 1l 16 52 36 =5 A o 1 B8 L o o] 4% %04k
B (Sby0p) A HAK . Rk d I AR R B LA £E 2R GE O 10 K/ RD TR BE#E LA
FEAN RN A BI) . FERS AR A ST B LR 30 F LA B K, BRI A Nyacol®
Corporation (Ashland, MA) ] A1588LP I F 120 T¢ RL-488PAG JHIE 7, FF 1504 2% i+
2 2 /N o BT B 53 HUE 2 AE PAG 11 20 & % (wt% ) Sb,050

[0133]  KEBRIRERAE J9AE PAG JEIE 7 A1 A 73 U4 NN BB A b o AT DA BB EX T

A R A B B A R B 77 15 S I BR Bk (FeCO,) -BiUik . BTS2 I 0 B 2 75 PAG 1Y)
16 # & % FeC0,.

[0134] £ 2
[0135]
BULF, Bk RAEMY | KigkA K¥RE NS
WRIE (wi'h) KA, A (wthh) (E-])
HEC-152a, 90 £ 18 BERE. 4-6 % | B PAGIEE A 49
PAG RL-488, 10 ey B A
HFC-152a, 90 Sb,0; A1588P, 2.0 |16 He. 3ETAR | REBKT KM
PAG RL-488, 8.0 EEP &
HFC-152a, 90 FeC0;, 1.6 4 HEKIG B BMR T KK
PAG RL-488, 8.4
HFC-152a, 80 Syn-0-Ad 8784, 10 |2 5583 &K K BEEART KK
PAG RL-488, 10
HEC-152a, 70 Syn-0-Ad 8784, 10 |2 TRAF I BEEIRT KK
PAG RL-488, 10 | CE:I, 10 55K
HFC-152a, 70 CF.I, 20 Tk Tk HRT K4
PAG RL-488, 10
HFC-152a, 90 PEIK, 5 3 BRI &y BEEART Kt
PAG RL-488, 5 R AFEKIG
HFC-152a, 80 PEIK, 10 Tk T KoM HERT KM
PAG RL-488, 10
HFC-152a, 70 PEIK, 10 1 TRAB KNG REERT KI5
PAG RL—488, 20

[0136] &5 A3 BH IR AR K S B PR 15T N A\ 21 HFC—152a 1 PAGRL-488 1, F&{IK 1
NG ERIEE IF HAEPI RGO N ER T K IE.
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