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(57) Sang ché dé cap dén ché pham chira (A) 1,1,1,3,3,3-hexafloisopropyl metyl
ete (HFE-356mmz) va/hoac 1,1,2,3,3,3-hexaflopropyl metyl ete (HFE-356mec),
va (B) dau flo.
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Linh vwe k§ thuit dwoc dé cip

Sang ché dé cap dén ché phdm chira dau flo.
Tinh trang k§ thuét ciia sing ché

Céc hydrofloete (hydrofluoroether, HFE) d4 thu hut sy chd y duéi dang cac
lua chon thay thé cho céc cloflocacbon (chlorofluorocarbon, CFC) va cac
hydrocloflocacbon (hydrochlorofluorocarbon, HCFC) vi kha nang lam néng lén
toan cau (global warming potential, GWP) ctia chiing thap, kha nang lam can kiét
ozon (ozone depletion potential, ODP) thap, va doc tinh thap.

Tai li€u sang ché (patent literature, PTL) 1 boc 1 cht 1am sach chtra ché
pham giéng nhu hdn hop ddng so6i chira 1,1,1,3,3,3-hexafloisopropyl metyl ete, la
HFE, va hexafloisopropanol.

PTL 2 boc 16 ring ché phim giéng nhu hdn hop dong s6i chia 1,1,1,2,3,3-
hexaflo-3-metoxy-propan, 1a mgt HFE khéc, va 1-bromopropan c6 thé st dung
duoc trong cac qua trinh lam sach nhu mot chét lam lanh.

Tai liéu vién dan

Tai liéu sang ché

PTL 1: JP2015-143359A

PTL 2: JP2011-506681A

Ban chét k§ thuit caa sang ché

Vén dé k¥ thuat
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Muc dich cia sang ché 13 dé& xuht ché phém méi chwa 1,1,1,3,3,3-
hexafloisopropyl metyl ete (HFE-356mmz) va/hodc 1,1,2,3,3,3-hexaflopropyl
metyl ete (HFE-356mec), va dau flo. Mét muc dich khac cua sang ché 1a dé xuét
ché phdm dung moi hoic ché phim 1am sach chira HFE-356mmz va/hodc HFE-
356mec dé loai bo dau flo.

Giai phap dé giai quyét van dé

Sang ché bao gém d6i trong duoc md ta trong cac muc sau day.

Muc 1

Ché pham, trong d6 ché pham nay bao gbm:

(A) 1,1,1,3,3,3-hexafloisopropyl metyl ete (HFE-356mmz) va/hodc
1,1,2,3,3,3-hexaflopropyl metyl ete (HFE-356mec), va

(B) dau flo.
Muc 2

Ché phrflm theo muc 1, trong dé dau flo 12 it nhat mot hop chit dugc chon
tr nhém gdm cé cac hop chéat perflopolyete, cic hop chit chra nhém
perflopolyete va nhom chirc, va cac polyme c6 trong lugng phén tu thap cua
clotrifloetylen.

Muc 3

Ché phém theo muc 1 hodc 2, trong d6 ham lugng cta thanh phan (A) 16n
hon hoac béng 1% khdi ‘lu’(_mg va nho hon hodc béng 99,99% khoi lugng, va ham
luong ctia thanh phan (B) 16n hon hoic bang 0,01% khéi luong va nhé hon hozc
bang 99% khdi luong, dua trén téng luong cia thanh phén (A) va thanh phan (B).

Muc 4



44854

Ché phdm theo muc bét ky trong s& cac muc tir 1 dén 3, dé sir dung trong

chat phu.
Muc 5
Ché phim dung mdi hogc ché phdm lam sach dé loai bo dau flo, trong d6

ché pham nay bao gbm 1,1,1,3,3,3-hexafloisopropyl metyl ete (HFE-356mmz)
va/hodc 1,1,2,3,3,3-hexaflopropyl metyl ete (HFE-356mec).

Muc 6
Phuong phap lam sach, trong d6 phuong phdp nay bao gdm budc loai bd

dau flo bang cach str dung chét 1am sach chira 1,1,1,3,3,3-hexafloisopropyl metyl
ete (HFE-356mmz) va/hodc 1,1,2,3,3,3-hexaflopropyl metyl ete (HFE-356mec).
Muc 7

Phuong phap hoa tan, trong d6 phuong phép nay bao gbm budc hoa tan dau
flo bing cach s dung dung mdi chta 1,1,1,3,3,3-hexafloisopropyl metyl ete

(HFE-356mmz) va/hodc 1,1,2,3,3,3-hexaflopropyl metyl ete (HFE-356mec).
Muc 8

Phuong phap phu, trong d6 phuong phép nay bao gbm budc phit ché pham

cuia muc bat ky trong s cac muc tir 1 dén 3.
Hiéu qua cua sang ché

Séang ché dé xuét ché pham méi chira HFE-356mmz va/hodc HFE-356mec
va dau flo. Sang ché ciing dé xuét ché phidm dung méi hodc ché phdm lam sach

chira HFE-356mmz va/hoac HFE-356mec dé loai bo dau flo.
MG ta chi tiét sang ché

Séang ché bao gdm cac phuong 4n sau day.

3/28



44854

Ché pham theo séng ché chtra thanh phan (A) va thanh phan (B). Theo sang
ché, thanh phan (A) 1a 1,1,1,3,3,3-hexafloisopropyl metyl ete (HFE-356mmz)
va/hoac 1,1,2,3,3,3-hexaflopropyl metyl ete (HFE-356mec). Theo sang ché, thanh
phén (B) 1a dau flo.

Déu flo, 13 thanh phan (B), tdt hon 1 it nhét 1a mét hop chat dugc chon tir
nhém gbém cé cac hop chét perflopolyete, cac hop chét chira nhém perflopolyete

va nhom chirc, va cac polyme co trong luong phén tir thip cta clotrifloetylen.

Céc vi du vé cac hop chat perflopolyete bao gbm cac hop chét c6 don vi
ciu thanh dugc biéu dién bdi cong thae (1) sau  day.

Céng thie (1): -(OC,Fay)- trong d6 n bang 1, 2, 3, hodc 4.

Céc san pham thuong mai cua cac hop chét perflopolyete bao gdm dau
Krytox (nhén hiéu di ding ky) GPL, dau 143, dau bom chén khéng (tén thuong
mai, san xuét béi Chemours), Demnum S-20, Demnum S-65, Demnum S-200 (tén
thuong mai, san xuat boi Daikin Industries, Ltd.), Fomblin M, Fomblin Z,
Fomblin Y (tén thuong mai, san xuét boi Solvay Specialty Polymers Japan K.K.),

va BARRIERTA (tén thuong mai, san xuét boi NOK Klisber Co., Ltd.).

Céc vi du cla céc hop chat chira nhém perflopolyete va nhom chiic bao
gdm céc hop chét dugc biéu dién béi cong thie (2) sau day.
Cong thire (2): (Rf2-PEPE?-Z%), - A
trong do:

PFPE? trong mdi trudng hop doc 1ap 1a nhém duogc biéu dién boi cong thirc:
-(OC6F12)a-(OC5F 10)b-(OC4F5)c-(OC3F6)a-(OC2F4)e-(OCF2 )¢ (trong do moi gia tri
a, b, c,d, e, vafdoclap la ) nguyén 16n hon hodc béng 0 va nho hon hoac béng

200, téng cuaa,b,c,d, e vafit nhét 13 béng 1, va thir tu cua cac don vi 1ap lai



44854

trong cac dau ngodc don di kém theo a, b, ¢, d, e, hodc f1a tlly y trong cong thirc
nay);
Rf? trong mdi trudng hop ddc 14p 18 nhoém Cy.i6 alkyl tiry y duge thé bang

mdt hodc nhidu nguyén ti flo;
72 14 lién két don hodc nhém hitu co hoa tri hai;
x l1a 1 hoac 2;

A trong mdi trudng hop doc lap 1a -OH, -SH, -NR,, -COOR, -SOsH, -
PO(OR?),, hoic -SO»(OR?); va

R 14 nguyén tit hydro hodc nhém hydrocacbon.

Céc vi du cua cac hop chét chita nhém perflopolyete va nhom chirc duoc
biéu dién béi cong thic (2) bao gdm céc hop chét axit carboxylic chtra nhém
perflopolyete (cac hop chét axit monocarboxylic chira nhom perflopolyete hodc
cac hop chét axit dicarboxylic chita nhém perflopolyete), cac hop chét este chira
nhém perflopolyete, cac hop chét silan chira nhém perflopolyete, cac hop chét
hydroxyl chita nhém perflopolyete, cac hop chit amin chira nhém perflopolyete,
cac hop chat amit chta nhém perflopolyete, cac hop chit thiol chira nhém
perflopolyete, cac hop chit axit sulfonic chira nhém perflopolyete, cac hop chit
este clia axit phosphonic chira nhém perflopolyete, va cac hop chét este cua axit
sulfonic chira nhém perflopolyete. Trong s cac hqp chit chira nhém
perflopolyete va nhém churc nay, cac hop chét axit monocarboxylic chira nhém
perflopolyete, cac hop chét axit dicarboxylic chira nhém perflopolyete, hoac cac

hop chét silan chtta nhém perflopolyete 13 duoc uu tién.
Céc vi du vé cac hop chit axit carboxylic chira nhém perflopolyete (cac
hop chét axit monocarboxylic chira nhém perflopolyete hodc cic hop chét axit

dicarboxylic chita nhém perflopolyete), cdc hop chit este chira nhém
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perflopolyete, cac hop chét hydroxyl chita nhém perflopolyete, hodc cac hop chét
este chira nhodm perflopolyete bao gdm cac hop chit duoc biéu dién boi cong thic

(3) sau day.
Cong thtrc (3): X1-O-Rf-Y

trong d6 —Rf 12 mach perflopolyoxyalkylen c¢é trong luong phan t trung binh sd
luong ndm trong khoang tir 500 dén 10000 chira don vi (CF40), (CF,0), loai
(C3F40) (trong dé don vi (CsF60) c6 thé 1a don vi dugc bicu dién boi cong thirc -
(CF,CF(CF3)0) hoic (CF(CF3)CF;0)-), (CFy(CF2)zCF,0)- (trong do z la s6
nguyén bang 1 hodc 2), hoic -CR4R5CF,CF,0- (trong d6 R4 vaRS5 1a gidng hoic
khac nhau va duogc chon tir H, Cl, hodac, chéng han, Ci.4 perfloalkyl) véi don vi
duoc phan bd théng ké doc theo mach chinh; va -X1 va Y la nhom tén cung va
chira it nhit 13 mot nhém dugc chon tir nhém gém c6 nhom carboxyl, nhém
hydroxy, nhém amin, va nhoém este, v6i diéu kién 1a khi mot nhdm tan ciing chira

chi mét trong s6 cac nhém nay, thi nhém tén cung con lai chira nhom CFs.

Céc vi du cu thé vé cac hop chét axit dicarboxylic chira nhém perflopolyete
bao gdm HOOCCF,-O-[(CF2CF;0)a3-(CF20)22]-CF,COOH san xuét boi Daikin
Industries, Ltd. Cac vi du cu thé vé cac hop chét axit monocarboxylic chira nhém
perflopolyete bao gém CF3-O-[(CF,CF;0)25-(CF,0),,]-CF,COOH san xuét boi
Daikin Industries, Ltd. Cac vi du vé céc san phém thuong mai cua cac hop chét
silan chita nhom perflopolyete bao gébm nhém KY-100 san xuét boi Shin-Etsu
Chemical Co., Ltd. (e.g., KY-178, KY-185, KY-195), OPTOOL (nhén hiéu da
dang ky) DSX, OPTOOL (nhén hiéu da dang ky) AES, OPTOOL (nhén hiéu da
dang ky) UF503, va OPTOOL (nhén hiéu da didng ky) UD509 san xuét boi Daikin
Industries, Ltd., va Afluid (nhan hiéu da dang ky) S550 san xuét boi AGC Inc.
Céc vi du cu thé vé cac hop chat silan chita nhém perflopolyete bao gébm OPTOOL

(nhén hiéu da dang ky) UD500 san xuét boi Daikin Industries, Ltd..

6
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Trong bdn md td ndy, “polyme c6 trong luong phén tur thip cua
clotrifloetylen” dung dé chi polyme cta clotrifloetylen c6 trong luong phan tir

trung binh s6 lugng nhé hon hoic bang 10000.

Céc san pham thwong mai ctia cac polyme c6 trong lugng phan tir thap cla
clotrifloetylen bao gém DAIFLOIL #1, DAIFLOIL #3, DAIFLOIL #10,
DAIFLOIL #20, DAIFLOIL #50, va DAIFLOIL #100 (tén thuong mai, san xudt

bai Daikin Industries, Ltd.).

Theo sang ché, tur quan diém dat duoc tinh 1am tron dt va do bén mang phu
du, thanh phan (B) dé sir dung tt hon 1a dau flo ¢6 do nhdt dong hoc & 20°C la
16n hon hodc bang 30cst va nhé hon hodc bang 2000cst hoic dau flo c6 d6 nhét
dong hoc ¢ 25°C 1a 16n hon hodc bﬁng 100cst va nho hon hodc béng 2000cst.
Theo sang ché, tir quan diém gia ting hon nita tinh 1am tron va do bén mang phu,
thanh phan (B) d& st dung t6t hon nita 1a dau flo ¢6 do nhét dong hoc & 20°C la
16n hon hoac bé'tng 50cst va nhd hon hoéc bé'mg 1500cst hoac dau flo c6 d6 nhdt

dong hoc ¢ 25°C la 16n hon hodc bang 300cst va nhé hon hodc bang 1500cst.

Theo séng ché, dau flo, 13 thanh phan (B), tbt hon nita la it nhat 1a mot hop
chit duoc chon tir nhém gdém c6 cac hop chét perflopolyete, cac hop chét axit
monocarboxylic chira nhém perflopolyete, cac hop chét axit dicarboxylic chira
nhom perflopolyete, cac hop chét silan chira nhom perflopolyete, va cac polyme

¢ trong lugng phan tr thap cta clotrifloetylen.

Theo sang ché, tdt hon 13, ham lugng ctia thanh phan (A) 13 16n hon hogc
bang 1% khdi lugng va nhé hon hodc bang 99,99% khéi lwong, va ham lugng cla
thanh phan (B) 1a 1én hon hogc bing 0,01% khéi lugng va nho hon hodc bang
99% khi lugng dua trén tdng luong ctia thanh phin (A) va thanh phan (B). Khi
ham lugng cda thanh phan (A) va ham lugng cta thanh phan (B) nim trong cac
khoang nay, thanh phan (A) va thanh phan (B) trong ché pham thé hién d6 hoa tan

7
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vuot trdi, tao ra ché pham dong nhat. Trong ban mo ta nay, tdng luong ctia thanh
phan (A) va thanh phan (B) c6 nghia Ia téng ctia ham lugng cla thanh phan (A)

va ham lugng ctia thanh phin (B) trong ché phdm 1a 100% khoi lugng.

Theo sang ché, t5t hon nita 13, ham lugng ctia thanh phén (A) l1a 16n hon

8/28

hoiic bing 1% khéi lugng va nho hon hodc bang 99,9% khoi lugng, va ham lugng

clia thanh phan (B) 1a 16n hon hodc bing 0,1% khéi lugng va nhé hon hogc bang
99% khéi luong, dua trén téng luong ctia thanh phan (A) va thanh phin (B).

Theo sang ché, con t5t hon nita 13, ham lugng cta thanh phan (A) 13 16n
hon hoiic bing 20% khéi lugng va nhé hon hogc bang 99,5% khdi lugng, va ham
luong ctia thanh phan (B) 12 16n hon hodc bing 0,5% khoi lugng va nhé hon hodc
bing 80% khéi luong, dua trén tong lugng cta thanh phan (A) va thanh phan (B).

Theo sang ché, dic biét dugc wu tién 1a, ham lugng cta thanh phﬁn (A) la
16n hon hodic bing 50% khéi luong va nhé hon hodc bing 99% khéi luong, va
ham lugng ctia thanh phan (B) 12 16n hon hodc bang 1% khdi lugng va nhé hon
hoic bang 50% khéi lugng, dya trén tong luong ctia thanh phén (A) va thanh phan
(B).

Nhu duoc mo ta trong vi du so sanh 1 sau day, tir quan diém hoa tan HFE-

356mmz trong déu flo, ché phim cua sang ché t6t hon 1 khong chia HFIP.

Theo sang ché, tong lugng thanh phan (A) va thanh phan (B) trong tong
luong ctia ché phim dugc ldy 12 100% khéi lugng tét hon 1a 16n hon 50% khoi
luong, tét hon nita 14 16n hon hodc bing 80% khdi luong, con tot hon nira 12 16n
hon hodic bing 90% khéi luong, tham chi t6t hon nita 14 16n hon hodc bang 99%

khéi luvong, va dic bidt duge uu tién 12 16n hon hodc bing 99,5% khéi lugng.
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Puoc wu tién nhat 1a ché phdm cta sang ché gom thanh phan (A) va thanh
phan (B) (véi didu kién 13, céc tap chét khong thé tranh khéi khac véi thanh phan
(A) va thanh phan (B) dugc phép c6 mat).

Chua biét dugc réng HFE-356mmz va HFE-356mec mdi loai thé hién kha
ning tron 1an vuot tri véi dau flo. Tuy nhién, cic tic gia sang ché cua sang ché,
nho thir nghiém va sai sét cua rAt nhidu phéi hop ctia HFE va déu, d3 ngac nhién
phat hién ra rang ché phim cta HFE-356mmz hodc HFE-356mec véi dau flo
khong bi duc ngay ca khi ham luong cua diu flo dugc dat dén ndng do cao nhu
vay nhu dd mo ta ¢ trén va tré nén trong sudt do kha nang trén 1an cao cua HFE-

356mmz hoac HFE-356mec véi dau flo.

Trong ban mo ta nay, “trong sudt” co nghia la ché pham dong nhét va khong

duc.

Ché phdm cua sang ché ¢6 thé dugce st dung mot cach thich hop duéi dang
chét phu vi kha nang tron 14n vuot troi ctia HFE-356mmz hodc HFE-356mec v6i

dau flo va diém s6i cao vira phai cia cac hon hgp nay.

Pé dat duge kha ning trén 1an vuot troi, ché phém cla sang ché ¢6 diém
561 tdt hon 13 16n hon hodc bing 40°C va nhé hon hodc bang 100°C, va tét hon
nita 12 16n hon hodc bang 50°C va nhé hon hodc béng 90°C. Khi ché phdm cua
sang ché c6 diém soi nam trong cac khoang nhiét d6 nay dugc st dung trong chét
phu, ché phém s& thé hién do hoa tan vuot trdi véi su bay hoi han ché.

Trong ban mo ta nay, thuat ngir “chat phu” dung dé chi hén hop ton tai &
dang 16ng & nhiét d6 trong phong va dugc phu lén vt thé dé tao ra mang phu chu
yéu cho muc dich, chéng han, bao vé hodc truyén do bong cho bé mit cua vt thé.

Mot khia canh khéc cua sang ché 1a phuong phap phu bao gdm budc phi

ché pham cua sang ché.

9128
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M6t khia canh khéc cia sang ché 12 ché pham dung méi hoic ché pham lam

sach dé loai bo dau flo, chira HFE-356mmz va/hoic HFE-356mec.

Dau flo cin loai bo t5t hon 12 it nhat 1a mot hop chit duoc chon tir nhdm
gbm c6 cac hop chét perflopolyete, cac hop chit chira nhém perflopolyete va
nhém chirc, va cac polyme co trong luong phan tir thap cta clotrifloetylen. Trong
s6 chung, cac hop chat perflopolyete 1a dic biét dugc uu tién. Cac hop chét
perflopolyete, cac hop chit chira nhém perflopolyete va nhém chirc, va cac

polyme c6 trong luong phan tir thp cua clotrifloetylen 12 nhu d& mo ta & trén.
Céc chét phu gia tuy y

Ché phim clia séng ché ¢ thé chua, ngoai HFE-356mmz hoac HFE-
356mec, it nhat 1a mot thanh ph?m duogc chon tr nhom gém ¢6 cac dung moi bd
sung khac véi HFE-356mmz hoac HFE-356mec, cac chét chéng oxy hoa, cac chét

lam 6n dinh, c4c chat bao quan, va cac chét hoat dong bé mat.

Cac dung moi bd sung dé sir dung co thé dugc chon t mdt pham vi rong
gdm cac dung mdi nhu cac hop chét alkan, cac hop chit alken, cac hop chét
cloalkan, cac hop chit cloalken, cac hop chét hydrofloalkan, cac hop chét floalken,
cac hop chét clofloalken, va ruou, cac hop chét theo céc tinh chét cin dugc bd
sung. Tuy nhién, hexafloisopropanol (HFIP) la khong dugc uu tién dung 1am dung
moi bd sung nhu vay theo séng ché. Chang han, d6i v6i muc dich hoa tan dau
khoang, 1,2-dicloetylen (hop chit cloalken) hodc 1,2-diclo-3,3,3-triflopropen
(hop chét clofloalken) cé thé duoc bd sung. Ruou isopropylic (IPA), 1-butanol,
hoic 2,2.3,3,4,4,5,5,6,6,7,7-dodecaflo-1-heptanol (cac hop chét ruou), chéng han,
c6 thé cling duoc bd sung. Theo sang ché, cac dung mdi bd sung t6t hon 1a hop
chét ruou. Hop chét ruou tdt hon 1a it nhét 1a mot thanh phﬁn duoc chon tr nhom
gém c6 rugu isopropylic (IPA), 1-butanol, va 2,2,3,3,4,4,5 ,5,6,6,7,7-dodecaflo-1-
heptanol, va t5t hon nita 13 ruou isopropylic (IPA). Néu dung méi bd sung duge

10
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b sung, ché phdm cia sang ché chira dung méi bd sung nhu vay véi lugng t6t
hon 12 16n hon hozc bang 0,1% khéi lugng va nhé hon 50% khéi luong, tot hon
nita 12 16n hon hoic bing 0,5% khéi lugng va nho hon hogc bang 20% khdi luong,
va con t6t hon nita 14 16n hon hodc bing 1% khdi luong va nho hon hogc bang

10% khdi luong, dua trén 100% khdi lugng cua ché phém.

Céc chét 1am 6n dinh tré nén c6 chic ning 1a chit nhén axit hozc chét chéng
oxy hoa béng cach st dung tac dung lam 6n dinh. Céc tac dung lam 4n dinh chinh
bao gdm tac dung ngin chin sy phan hiy cua HFE-356mmz hogc HFE-356mec
bang cach bt giit cac gbc dugc tao ra trong hé thdng, va tac dung nhén axit dé
ngan chin thém sy phan hiy cia HFE-356mmz hoac HFE-356mec gay ra boi axit
bing cach bt giit axit dugc tao ra trong hé thdng. Cac chét 1am on dinh nhu vay
dé str dung dugc chon tir mot pham vi rong g?)m cac chét 1am dn dinh d3 biét. Pic
biét 13, tir quan diém lam giam mot cach hitu hidu sy &n mon kim loai béi ché
pham, chét 1am &n dinh dé st dung 6t hon 14 it nhat 1 mdt chét 1am 6n dinh dugc
chon tir nhém goém c6 céc chét 1am bn dinh trén co s& rugu khong no, cac chét
lam 6n dinh trén co s nitro, cac chit 1am On dinh trén co s& amin, cac chét 1am

on dinh trén co s& phenol, va cac chat lam 6n dinh trén co s& epoxy.

Chét 1am 6n dinh trén co s rugu khéng no dé su dung c6 thé duoc chon tir
mot pham vi rdng gé)m c4c chét 1am 6n dinh da biét nhu vay. Chéng han, chét lam
6n dinh trén co s ruou khong no dé sur dung it nhét 12 mot thanh phﬁn duoc chon
tr nhém gbébm c6 3-buten-2-ol, 2-buten-1-ol, 4-propen-1-ol, 1-propen-3-ol, 2-
metyl-3-buten-2-ol, 3-metyl-3-buten-2-ol, 3-metyl-2-buten-1-ol, 2-hexen-1-ol,

2.4-hexadien-1-ol, va ruqu oleylic.

Chét 1am 6n dinh trén co sd nitro dé st dung cé thé duoc chon tir mot pham
vi rong gém céc chét 1am n dinh da biét nhu vay. Cac vi du vé cac hop chét nitro

béo bao gém nitrometan, nitroetan, 1-nitropropan, va 2-nitropropan. Chéng han,
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hop chét nitro thom dé sir dung it nhat 1a mot thanh phan dugc chon tir nhém gdm
¢6 nitrobenzen, o-, m-, ho#c p-dinitrobenzen, o-, m-, hodc p-nitrotoluen, dimetyl
nitrobenzen, m-nitroaxetophenon, o-, m-, hodc p-nitrophenol, o-nitroanisol, m-

nitroanisol, va p-nitroanisol.

Chét 1am 6n dinh trén co s& amin dé sur dung co thé dugc chon tir mot pham
vi rong gom cac chat 1am 6n dinh d& biét nhu vay. Chang han, chét 1am 6n dinh
trén co s& amin dé st dung it nhét 12 mot thanh phén dugc chon tir nhom gém co
pentylamin, hexylamin, diisopropylamin, diisobutylamin, di-n-propylamin,
diallylamin, trietylamin, N-metylanilin, pyridin, morpholin, N-metylmorpholin,
trialylamin, alylamin, a-metylbenzylamin, dimetylamin, trimetylamin, etylamin,
dietylamin, trietylamin, propylamin, isopropylamin, dipropylamin, tripropylamin,
butylamin, isobutylamin, dibutylamin, tributylamin, dibenzylamin, tribenzylamin,
2-etylhexylamin, anilin, N,N-dimetylanilin, N,N-dietylanilin, etylendiamin,
propylendiamin, dietylentriamin, tetractylenpentamin, benzylamin, dibenzylamin,

diphenylamin, va dietylhydroxylamin.

Chét 1am 6n dinh trén co sé phenol dé str dung c6 thé duge chon tir mot
pham vi rong gdm céc chat lam 6n dinh da biét nhu vay. Chang han, chét 1am 6n
dinh trén co s& phenol dé sir dung it nhit 12 mot thanh phan duge chon tir nhém
gém co 2,6-ditertiarybutyl-4-metylphenol, 3-cresol, phenol, 1,2-benzendiol, 2-

isopropyl-5-metylphenol, va 2-metoxyphenol.

Chét 1am On dinh trén co s& epoxy dé su dung co thé duoc chon tir mot
pham vi rdng gOm cac chét 1am 6n dinh da biét nhu vay. Chang han, chét 1am 6n
dinh trén co s& epoxy dé st dung it nhét 1a mot thanh phén dugc chon tr nhédm
gém c6 butylen oxit, 1,2-propylen oxit, 1,2-butylen oxit, butyl glyxidyl ete,

dietylen glycol diglyxidyl ete, va 1,2-epoxy-3-phenoxy propan.
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Tir quan diém ngan chin mot cach hiéu qua hon su phan hiy cua HFE-
356mmz hodc HFE-356mec gay ra boi cac yéu t6 khac nhau béng céch st dung
phéi hop cua céac chét 1am dn dinh cé céc tac dung lam dn dinh khéac nhau, chét
1am 4n dinh tt hon 14 duogc tao nén béi chat 1am &n dinh trén co s& epoxy dd md
ta & trén va it nhat 1a mot thanh phﬁn duoc chon tr nhom g(‘A)m 6 cAc chét lam 6n
dinh trén co s& rugu khong no, cac chét 1am dn dinh trén co so nitro, va cac chét

lam 6n dinh trén co s& phenol.

Tu quan diém han ché mot cach hidu qua hon sy giai phong axit tr HFE-
356mmz hodc HFE-356mec va lam giam sy &n mon kim loai gay ra béi ché pham
& dang l6ng, ham luong cia chat lam én dinh trong ché phim dugc lay 1a 100%
khéi lugng 5t hon 14 16n hon hodic bing 0,0001% khdi luong, va tot hon nira la
16n hon hoac béng 0,01% khéi luong. Tuy nhién, khi xét dén viéc tranh céc thay
d6i khong mong mudn vé cac dic tinh vat 1y cta ché phdm & dang 1ong do chat
1am 6n dinh duoc bd sung qua muc, ham lugng cua chit lam 6n dinh trong ché
pham duoc 14y 13 100% khdi lugng tdt hon 12 nhé hon hode béng 10% khoi lugng,

va tdt hon nita 12 nhd hon hodc bang 5% khdi lugng.

Mot khia canh khac cua sang ché 1a phuong phap lam sach bao gdm budc
loai bo dau flo bang cach st dung chét 1am sach chtta HFE-356mmz va/hoic HFE-
356mec.

Dau flo cin duoc loai bé tét hon 1 it nhét 13 mét hop chat duge chon tir
nhém gdm c6 cac hop chét perflopolyete, cic hop chét chira nhém perflopolyete
va nhom chirc, va cac polyme cd trong luong phén tir thap cua clotrifloetylen.
Trong sb chung, cac hop chét perflopolyete 1 dic biét duge uu tién. Cac hop chét
perflopolyete, cac hop chat chtta nhom perflopolyete va nhém chuc, va cac

polyme cé trong luong phéan tu thap cia clotrifloetylen 12 nhu da mo ta & trén.
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Mot khia canh khac cua sang ché 1a phuong phép hoa tan bao gdm budc
hoa tan dau flo bang cach sir dung dung mdi chita HFE-356mmz va/hodc HFE-
356mec.

Dau flo can duge hoa tan t5t hon 12 it nhat 13 mot hop chit duogc chon tir
nhém gdm cé cac hop chét perflopolyete, cac hop chit chira nhém perflopolyete
va nhom chirc, va cac polyme cé trong luong phan tur thip cta clotrifloetylen.
Trong sd chiing, cac hop chét perflopolyete 13 dic biét duge uu tién. Cac hop chét
perflopolyete, cac hop chit chira nhém perflopolyete va nhém chirc, va cac
polyme c6 trong luong phan tir thp cua clotrifloetylen 1a nhu da mo ta & trén.

Ché phdm chita HFE-356mmz va/hodc HFE-356mec (100 phén khéi
luong) dugc trén véi dau flo, t8t hon 1, véi lugng nhé hon hodc bang 20 phan
khéi lwong c6 thé sir dung dugce 1am dung méi hodc chét 1am sach. Ngoai ra, chéng
han, sau khi ché phém dugc st dung lam dung moi hodc chit 1am sach, ché phérn
chtra HFE-356mmz va/hoic HFE-356mec con lai dugc tron voi dau flo c6 thé
duoc sir dung lam dung moi hodc chét 1am sach 14n nita.

Vi du thyc hién sang ché

Céac phuong an cua sang ché duoc md ta chi tiét hon dwa vao céc vi du sau
day. Tuy nhién, sang ché khong bi gi6i han & cac vi du nay.

Céc dau flo sau day dugc st dung trong céc vi du va cic vi du so sanh.

- Dau flo (Al): Demnum S-20, san xuit b&i Daikin Industries, Ltd., hop chét
perflopolyete (d0 nhét dong hoc 6 20°C = 53cst)

- Dau flo (A2): Demnum S-65, san xut béi Daikin Industries, Ltd., hop chat
perflopolyete (d0 nhét dong hoc 6 20°C = 150cst)

- Dau flo (A3): Demnum S-200, san xuét béi Daikin Industries, Ltd., hop chét
perflopolyete (dd nhét dong hoc & 20°C = 500cst)
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- Dau flo (A4): BARRIERTA J100, san xuét boi NOK Klvber Co., Ltd, hop chat
perflopolyete (46 nhdt dong hoc & 20°C = 280cst)

- Dau flo (A5): Fomblin M30, san xuét boi Solvay Specialty Polymes Japan K.K.,
hop chét perflopolyete (46 nhét dong hoc & 20°C = 280cst)

- Dau flo (A6): Fomblin Y140/13, san xuat boi Solvay Specialty Polymes Japan
K K., hop chit perflopolyete (46 nhét dong hoc & 20°C = 1400cst)

- Dau flo (A7): OPTOOL UDS500, san xuét boi Daikin Industries, Ltd., hop chét

silan chira nhom perflopolyete

- Déu flo (A8): DAIFLOIL #20, san xuét bai Daikin Industries, Ltd., polyme c6
trong lugng phan tu thap ctia clotrifloetylen (d6 nhét dong hoc ¢ 25°C =350 dén
1500cst)
. Ddu flo (A9): HOOCCF,-O-[(CF,CF20)55-(CF,0)2]-CF,COOH, san xuét boi
Daikin Industries, Ltd., hop chét axit dicarboxylic chira nhém perflopolyete
. Dau flo (A10): CF3-O-[(CF,CF,0)5-(CF20)5,]-CF,COOH, san xuét béi Daikin
Industries, Ltd., hop chat axit monocarboxylic chira nhém perflopolyete
Thtr nghiém kha ning tron 1an
Vidul

1,1,1,3,3,3-hexafloisopropyl metyl ete (HFE-356mmz) va dau flo (A1)
dwoc cho vao trong dng nghiém thuy tinh dé didu ché ché pham. Viéc liéu HFE-
356mmz va dau flo (A1) cé duge hoa tan vao nhau & 25°C hay khong duge quan
sat. Ham luong ctia mdi thanh phén trong ché pham 1a HFE-356mmz: 50% khi
luong, dau flo (Al): 50% khéi lugng. Ong nghiém thuy tinh dugc quan sét, va
ché phdm ctia HFE-356mmz va dau flo (A1) dugc phat hién 1a don 16p va & dang
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chét 1ong trong subt. Do do, dau flo (A1) duogc x4c nhan 1a d8 dugc hoa tan hoan

toan trong HFE-356mmz.
Vidu?2

Ché phé\m duoc diéu ché trong cung cac diéu kién nhu trong vi du 1, ngoai
trir viéc ham lugng cia HFE-356mmz 1a 20% khéi luong, va ham luong cua dau
flo (A1) 1a 80% khéi luong. Viéce liéu HFE-356mmz va dau flo (A1) c¢6 duge hoa
tan vao nhau & 25°C hay khong dugc quan sat. Ong nghiém thity tinh dugc quan
sat, va ché phdm cua HFE-356mmz va dau flo (A1) dugc phat hién 1a don 16p va
& dang chat 1dng trong sudt. Do d6, dau flo (A1) duoc x4c nhan 1a di duge hoa

tan hoan toan trong HFE-356mmz.
Vidu3

Ché phém dugc didu ché trong cling cac didu kién nhu trong vi du 1, ngoai
trir viéc ham lugng cia HFE-356mmz 13 80% khdi luong, va ham lugng clia dau
flo (A1) 12 20% khéi luong. Viéc liéu HFE-356mmz va dau flo (A1) ¢6 dugc hoa
tan vao nhau & 25°C hay khong dugc quan sat. Ong nghiém thiy tinh duge quan
sét, va ché phim ctia HFE-356mmz va dau flo (A1) dugc phat hién 1a don 16p va
& dang chét 1ong trong sudt. Do d6, dau flo (A1) dugc xac nhén 13 d3 duge hoa

tan hoan toan trong HFE-356mmz.
Vidu4

Ché pham dugc diéu ché trong cling cac diéu kién nhu trong vi du 1, ngoai
trlr viéc dau flo (A2) duge st dung thay cho dau flo (A1). Viéc liéu HFE-356mmz
va dau flo (A2) c6 dugc hoa tan vao nhau ¢ 25°C hay khong duoc quan sat. Ong
nghiém thiy tinh dugc quan sat, va ché phdm ctia HFE-356mmz va dau flo (A2)
duoc phat hién 1a don 16p va ¢ dang chét 1ong trong sudt. Do d6, dau flo (A2)

duoc xac nhan 1a da dugc hoa tan hoan toan trong HFE-356mmz.
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Vidu5

Ché phém duoc diéu ché trong cung cac didu kién nhu trong vi du 1, ngoai
trir viéc dau flo (A3) duoc sit dung thay cho dau flo (A1). Viéc liéu HFE-356mmz
va dau flo (A3) c6 duoc hoa tan vao nhau & 25°C hay khong dugc quan sat. Ong
nghiém thuy tinh duoc quan sat, va ché pham cia HFE-356mmz va dau flo (A3)
duoc phat hién la don l6p va ¢ dang chét long trong subt. Do dd, dau flo (A3)

duoc x4c nhén l1a d3 duoc hoa tan hoan toan trong HFE-356mmz.
Vidu6

Ché pham dugc didu ché trong cuing céc diéu kién nhu trong vi du 1, ngoai
trir viée dau flo (A4) dugc st dung thay cho dau flo (A1). Viéc liéu HFE-356mmz
va dau flo (A4) c6 duoc hoa tan vao nhau ¢ 25°C hay khong dugc quan sat. Ong
nghiém thudy tinh dugc quan sat, va ché pham cia HFE-356mmz va dau flo (A4)
dugc phat hién 13 don 16p va & dang chét 16ng trong sudt. Do d6, dau flo (A4)

duoc xac nhén 1a d4 dugc hoa tan hoan toan trong HFE-356mmz.
Vidu7

Ché phém duoc diéu ché trong cung cac diéu kién nhu trong vi du 1, ngoai
trir vide diu flo (A5) duoc sir dung thay cho dau flo (A1). Viéc liéu HFE-356mmz
va dau flo (A5) c6 dugc hoa tan vao nhau ¢ 25°C hay khong dugc quan sat. Ong
nghiém thuy tinh duoc quan sat, va ché phdm ctia HFE-356mmz va dau flo (A5)
duoc phat hién la don 16p va & dang chét 1dng trong sudt. Do d6, dau flo (AS)
duoc x4ac nhén 1a da dugc hoa tan hoan toan trong HFE-356mmz.

Vidu 8

Ché pham duoc didu ché trong cung cac diéu kién nhu trong vi du 1, ngoai
trir viéc dau flo (A6) dugc sir dung thay cho dau flo (A1). Viéc liéu HFE-356mmz

va dau flo (A6) c6 duoc hoa tan vao nhau & 25°C hay khong dugc quan sat. Ong
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nghiém thiy tinh dugc quan sat, va ché phim cta HFE-356mmz va dau flo (A6)
duoc phat hién 1a don 16p va & dang chit 16ng trong sudt. Do do, dau flo (A6)

duoc x4c nhén la d4 dugc hoa tan hoan toan trong HFE-356mmz.
Vidu9

Ché phém duoc diéu ché trong cung cac diéu kién nhu trong vi du 1, ngoai
trir viée dau flo (A7) duoc sir dung thay cho dau flo (A1). Viéc liéu HFE-356mmz
va dau flo (A7) c6 duoc hoa tan vao nhau ¢ 25°C hay khong dugc quan sat. Ong
nghiém thuiy tinh dugc quan sat, va ché pham cua HFE-356mmz va dau flo (A7)
duoc phat hién 1a don 16p va & dang chit 16ng trong sudt. Do do, dau flo (A7)

duoc x4c nhan la da duogc hoa tan hoan toan trong HFE-356mmz.
Vidu 10

Ché pham dugc didu ché trong cung cac diéu kién nhu trong vi du 1, ngoai
trir viéc dau flo (A8) duoc sir dung thay cho dau flo (A1). Viéc liéu HFE-356mmz
va dau flo (A8) c6 dugc hoa tan vao nhau ¢ 25°C hay khong dugc quan sat. Ong
nghiém thuy tinh dugc quan sat, va ché phim cua HFE-356mmz va dau flo (A8)
dugc phat hién 1a don 16p va & dang chit 16ng trong sudt. Do do, dau flo (A8)
duogc xac nhan 1a d3 duogc hoa tan hoan toan trong HFE-356mmz.

Vidu 11

Ché pham duoc didu ché trong cung cac diéu kién nhu trong vi du 1, ngoai
trir viée dau flo (A9) dugc str dung thay cho dau flo (A1). Viéc lieu HFE-356mmz
va dau flo (A9) c6 dugc hoa tan vao nhau ¢ 25°C hay khong dugc quan sat. Ong
nghiém thiy tinh dugc quan sat, va ché pham cua HFE-356mmz va dau flo (A9)
dugc phat hién 1a don 16p va & dang chét long trong sudt. Do dé, dau flo (A9)
duoc x4c nhan 1a da duoc hoa tan hoan toan trong HFE-356mmz.

Vidul2
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Ché pham dugc diéu ché trong cling cac diéu kién nhu trong vi du 1, ngoai
trir viéc dau flo (A10) duoc st dung thay cho dau flo (Al). Viéc liéu HFE-
356mmz va dau flo (A10) c6 duge hoa tan vao nhau & 25°C hay khéng dugce quan
sat. Ong nghiém thity tinh dugc quan sat, va ché phim cua HFE-356mmz va dau
flo (A10) duge phat hién la don 16p va ¢ dang chét long trong sudt. Do do, dau

flo (A10) dugc xac nhén la da dugc hoa tan hoan toan trong HFE-356mmz.
Vidu 13

1,1,2,3,3,3-Hexaflopropyl metyl ete (HFE-356mec) va dau ﬂb (A1) dugce
cho vao trong dng nghiém thuy tinh dé didu ché ché pham. Viéc liéu HFE-356mec
va du flo ¢ dugc hoa tan vao nhau & 25°C hay khong duoc quan sat. Ham luong
cua mdi thanh phan trong ché pham 1a HFE-356mec: 50% khéi luong, dau flo
(A1): 50% khéi luong. Ong nghiém thiy tinh dugc quan sat, va ché phdm cua
HFE-356mec va dau flo (A1) duoc phat hién 12 don 16p va ¢ dang chét 16ng trong
sudt. Do d6, dau flo (A1) duoc x4c nhan 1a d& dugc hoa tan hoan toan trong HFE-

356mec.
Vidu 14

Ché pham dugc didu ché trong cling cac diéu kién nhu trong vi du 13,
ngoai trir viéc dau flo (A2) duge st dung thay cho dau flo (A1). Viéc liéu HFE-
356mec va dau flo (A2) ¢ duge hoa tan vao nhau & 25°C hay khong dugc quan
sat. Ong nghiém thiy tinh dugc quan sét, va ché pham ctia HFE-356mec va dau
flo (A2) duoc phat hién 1a don 16p va & dang chét long trong subt. Do do, dau flo
(A2) duoc xac nhéan 1a d& dugc hoa tan hoan toan trong HFE-356mec.

Vidu 15

Ché pham duoc didu ché trong cing cac diéu kién nhu trong vi du 13, ngoai

trlr viée dau flo (A4) dugc str dung thay cho dau flo (A1). Viéc lieu HFE-356mec
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va dau flo (A4) c6 duoc hoa tan vao nhau & 25°C hay khong dugc quan sat. Ong
nghiém thuy tinh dugc quan sat, va ché pham ctia HFE-356mec va dau flo (A4)
dugc phat hién 1a don 16p va ¢ dang chét long trong sudt. Do d6, dau flo (A4)

duoc xac nhén 1a da dugce hoa tan hoan toan trong HFE-356mec.
Vidu 16

Ché pham duoc diéu ché trong cung cac diéu kién nhu trong vi du 13, ngoai
trir viée dau flo (A5) dugce sir dung thay cho dau flo (A1). Viéc liéu HFE-356mec
va dau flo (A5) c6 duoc hoa tan vao nhau ¢ 25°C hay khong duge quan sat. Ong
nghiém thuy tinh dugc quan sat, va ché pham ctia HFE-356mec va dau flo (A5)
dugc phat hién 1a don 16p va & dang chat 16ng trong subt. Do do, dau flo (A5)

duogc xac nhan 13 d3 duogc hoa tan hoan toan trong HFE-356mec.
Vidu 17

HFE-356mec va dau flo (A6) dugc cho vao trong 6ng nghiém thuy tinh dé
didu ché ché phém. Viéc liéu HFE-356mec va dau flo c6 dugc hoa tan vao nhau
& 25°C hay khong dugc quan sat. Ham luong cuia mdi thanh phan trong ché pham
1a HFE-356mec: 0,1% khdi luong, diu flo (A6): 99,9% khdi lugng. Ong nghiém
thuy tinh dugc quan sat, va ché phim ctia HFE-356mec va dau flo (A6) duoc phat
hién la don 16p va ¢ dang chét 1ong trong sudt. Do d6, dau flo (A6) duoc x4c nhan
1a da duoc hoa tan hoan toan trong HFE-356mec.

Vidu 18

Ché pham dugc diéu ché trong cling cac diéu kién nhu trong vi du 13, ngoai
trir viée dau flo (A7) dugce st dung thay cho dau flo (A1). Viéc liéu HFE-356mec
va dau flo (A7) c6 duogc hoa tan vao nhau ¢ 25°C hay khéng dugc quan sat. Ong

nghiém thuy tinh dugc quan sat, va ché phdm ctia HFE-356mec va dau flo (A7)
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dugc phat hién la don 16p va & dang chét long trong subt. Do d6, dau flo (A7)

duoc x4c nhén 1a di dugc hoa tan hoan toan trong HFE-356mec.
Vidu 19

Ché phém duoc didu ché trong cung cac diéu kién nhu trong vi du 13, ngoai
trir viée dau flo (A8) dugce sir dung thay cho dau flo (A1). Viéc liéu HFE-356mec
va dau flo (A8) c6 dugc hoa tan vao nhau & 25°C hay khong dugc quan sat. Ong
nghiém thdy tinh dugc quan sat, va ché phdm cia HFE-356mec va dau flo (A8)
dugc phat hién la don 16p va ¢ dang chit 16ng trong sudt. Do do, dau flo (A8)

duoc xac nhén la da duogc hoa tan hoan toan trong HFE-356mec.
Vi du 20

Ché pham dugc didu ché trong cling céc diéu kién nhu trong vi du 13, ngoai
trir viée dau flo (A9) dugce sir dung thay cho dau flo (A1). Viéc liéu HFE-356mec
va dau flo (A9) c6 dugc hoa tan vao nhau & 25°C hay khong dugc quan sat. Ong
nghiém thuy tinh dugc quan sat, va ché pham ctia HFE-356mec va dau flo (A9)
duge phat hién 12 don 16p va & dang chét long trong suét. Do d6, dau flo (A9)
duogc x4c nhéan 1a da dugc hoa tan hoan toan trong HFE-356mec.

Vidu2l

Ché pham dugc didu ché trong cuing cac diéu kién nhu trong vi du 13, ngoai
trir viéc dau flo (A10) dugc str dung thay cho dau flo (A1). Viéc liéu HFE-356mec
va dau flo (A10) c6 duge hoa tan vao nhau ¢ 25°C hay khong duoc quan sat. Ong
nghiém thuy tinh dugc quan sat, va ché pham ctia HFE-356mec va dau flo (A10)
duoc phat hién la don 16p va & dang chit 16ng trong sudt. Do do, dau flo (A10)
duoc xac nhén 1a da dugc hoa tan hoan toan trong HFE-356mec.

Vidu 22
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HFE-356mec va rugu isopropylic (IPA) dugc cho vao trong 6ng nghiém
thity tinh dé didu ché hdn hop. Ham lugng ctia mdi thanh phan trong hén hop 1a
HFE-356mec: 92% khéi lugng, IPA: 8% khéi lwong. Ngoai ra, dau flo (A1) dugc
bd sung vao 6ng nghiém thiy tinh sao cho ty 1& phan tram thanh phan cta hon
hop va du flo (A1) tuong tmg 14 95% khdi lugng va 5% khdi lugng. Viéc hon
hop va dau flo (A1) ¢ dugc hoa tan vao nhau ¢ 25°C hay khong dugc quan sat.
Ong nghiém thiy tinh duoc quan sét, va ché phdm cta hon hop va dau flo (A1)
dugc phét hién 1a don 16p va & dang chét 1ong trong sudt. Do d6, dau flo (A1)

dugc xac nhan 1a da dugc hoa tan hoan toan trong hon hop.
Vidu so sanh 1

HFE-356mmz va hexafloisopropanol (HFIP) duoc cho vao trong éng
| nghiém thuy tinh dé didu ché hdn hop. Ham lugng ciia mbi thanh phan trong hon
hop la HFE-356mmz: 50% khdi luong, HFIP: 50% khéi luong. Ngoai ra, dau flo
(A3) duoc bd sung vao dng nghiém thiy tinh sao cho ty 1& phan tram thanh phan
ctia hdn hop va dau flo (A3) tuong tmg 1a 50% khdi luong va 50% khdi luong.
Viéc hdn hop va dau flo (A3) ¢ duge hoa tan vao nhau & 25°C hay khong dugce
quan sat. Ong nghiém thuy tinh dugc quan sét, va hén hop va dau flo (A3) duoc

xac nhan 1a khong hoa tan vao nhau, va bi tach thanh hai 16p.
Vi du so sanh 2

HFE-356mmz va HFIP dugc cho vao trong 6ng nghiém thuy tinh dé diéu
ché hdn hop. Ham lugng ctia mdi thanh phan trong hdn hop 1a HFE-356mmz:
90% khdi lugng, HFIP: 10% khéi lwong. Ngoai ra, dau flo (A3) duoc bd sung vao
6ng nghiém thiy tinh sao cho ty 1€ phan tram thanh phén ctia hon hop va dau flo
(A3) tuong tmg 1 50% khéi luong va 50% khéi lugng. Viéc hén hop va dau flo

(A3) c6 duoc hoa tan vao nhau ¢ 25°C hay khong duoc quan sat. Ong nghiém
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thily tinh dugc quan sét, va hén hop va dau flo (A3) duoc x4c nhéan 12 khong hoa

tan vao nhau, va bi tach thanh hai 16p.

Céac két qua cua vi du so sanh 1 va vi du so sanh 2 chi ra rdng hon hop cua

HFE-356mmz va HFIP khéong thé tron 13n véi dau flo (A3).
Vi du so sanh 3

Trong vi du so sanh nay, bis(2,2,2-trifloetyl) ete (HFE-356mff2,
CF;CH,OCH,CF;) dugc str dung 1am hop chat HFE. HFE-356mff2 13 hop chat
HFE gdm c6 bdn nguyén ti cacbon, siu nguyén tir flo, bbn nguyén tir hydro, va
mot nguyén tir oxy, theo cach twong tu nhu HFE-356mmz va HFE-356mec theo

sang che.

Bis(2,2,2-trifloetyl) ete (HFE-356mff2, CF;CH,OCH,CF3) va dau flo (A2)
duoc cho vao trong 6ng nghiém thiy tinh dé diéu ché ché phim. Viéc HFE-
356mff2 va dau flo (A2) cé duge hoa tan vao nhau & 25°C hay khong dugc quan
sat. Ham luong ctia mdi thanh phén trong ché phdm 13 HFE-356mff2: 50% khéi
luong, dau flo (A2): 50% khéi luong. Ong nghiém thuy tinh dugc quan sat, va
HFE-356mff2 va dau flo (A2) dugc xac nhén 13 khong hoa tan vao nhau, va bi
tach thanh hai 16p.

Céc két qua cia vi du so sanh 3 chi ra rang HFE-356mff2 khong thé tron
1An véi dau flo (A2). Két qua nay cling x4c nhén rang ngay ca cac hop chat HFE
duoc tao nén bdi cung cac phan ti chu thanh véi cung sb lugng cuia cac phan tir
dé, nhu véi HFE-356mmz, HFE-356mec, va HFE-356mff2 (nghia la, cac chét
dong phan cau trac), ciing khac nhau vé viée lidu cac hop chét nay co thé hoa tan

trong dau flo hay khong.

Vi du so sanh 4

23



44854 24/28

Trong vi du so sanh nay, 1,1,2,2-tetraflo-1-(2,2,2-trifloetoxy) etan (HFE-
347pcf, CF,HCF,0CH,CF3) duoc sur dung lam hop chéat HFE.

HFE-347pcf va dau flo (A2) dugc cho vao trong dng nghiém thiy tinh dé
diéu ché ché pham. Viéc liéu HFE-347pcf va dau flo (A2) cé duoc hoa tan vao
nhau & 25°C hay khong dugc quan sat. Ham lugng cua mdi thanh phan trong ché
phédm 1a HFE-347pcf: 50% khéi luong, diu flo (A2): 50% khéi lugng. Ong
nghiém thuy tinh dugc quan sat, va HFE-347pcf va dau flo (A2) dugc xac nhan

14 khong hoa tan vao nhau, va bi tach thanh hai 16p.
Thir nghiém kha néng phu
Vidu23

HFE-356mmz va dau flo (A2) (chat lam tron) dugc tron trong 6ng nghiém
thily tinh dé didu ché dung dich lam tron. Ham lugng ctia mdi thanh phan trong
dung dich 1am tron la HFE-356mmz: 97% khéi lugng, dau flo (A2): 3% khoi
luong. Tiép theo, dung dich lam tron dugc phu lén bé mit ctia 16p nén nhom dé
tao ra chiéu day trung binh 0,5mm, va lam kho trong khong khi & nhi€t do nam
trong khoang tir 24 dén 27°C, bang cach d6 tao ra mang phu 1am tron trén bé mit
cta 16p nén nhém. Mang pht lam tron dugc quan sat truc quan va duge xac nhén

1a mang phu dong déu.
Thtr nghiém d6 6n dinh
Vi du 24

HFE-356mmz va dau flo (A2) duoc trdn trong 6ng nghiém thuy tinh dé
didu ché dung dich. Ham luong ctia mdi thanh phan trong dung dich 1a HFE-
356mmz: 50% khdi luong, dau flo (A2): 50% khéi lugng. Sau khi dung dich thu

duge duge dé nguyén & 25°C trong 30 ngdy, trang thai cua dung dich duge quan
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sat truc quan. Dung dich nay dugc xac nhén 1a khong cé su thay doi vé€ mau sac,

su hinh thanh két taa, v.v..
Thtr nghiém lam sach
Vidu 25

Mau thtr nghiém béng thuy tinh (50mm x 5mm x 2mm) dugc ngam trong
dau flo (A2) trong 30 gidy. Sau d6, mau thiy tinh ndy dugc ngdm trong 100ml
HFE-356mmz trong 1 phit & 25°C va lay ra, tiép theo 1a lam kho trong khong khi
& nhiét do trong phong trong 5 phtt. Két qua 13, dau flo (A2) con lai trén mau thir

nghiém bang thuy tinh dugc xac nhén 1a da dugc loai bo.
Thir nghiém kha nang phu
Vidu 26

HFE-356mec va dau flo (A2) (chét 1am tron) dugc tron trong 6ng nghiém
thiy tinh dé diéu ché dung dich 1am tron. Ham lugng cua mdi thanh phan trong
dung dich lam tron 1a HFE-356mec: 97% khéi lugng, dau flo (A2): 3% khéi luong.
Tiép theo, dung dich lam tron dugc phu 1én bé mit cua 16p nén b%lng nhém dé tao
ra chiéu day trung binh 0,5mm va lam kho trong khong khi & nhiét do nim trong
khoang tu 24 dén 27°C, béng cach dd tao ra mang phu lam tron trén bé mit cua
16p nén nhom. Mang phu 1am tron dugc quan sét truc quan va dugc xac nhén 1a

méng phu dong déu.
Thir nghiém dé 6n dinh
Vi du 27

HFE-356mec va dau flo (A2) dugc tron trong 6ng nghiém thiy tinh dé diéu
ché dung dich. Ham luong ctia mdi thanh phan trong dung dich 1a HFE-356mmz:
50% khdi luong, dau flo (A2): 50% khéi luong. Sau khi dung dich thu dugc duoc
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dé nguyén & 25°C trong 30 ngay, trang théi cia dung dich dugc quan sat truc quan.
Dung dich nay dugc xac nhan la khong cé su thay ddi vé& mau séc, su hinh thanh
két tua, etc.
Thir nghiém lam sach
Vidu28

Mau thir nghiém bang thay tinh (50mm x Smm x 2mm) dugc ngdm trong
dau flo (A2) trong 30 gidy. Sau d6, mau thiy tinh nay dugc ngdm trong 100ml
HFE-356mec trong 1 phut ¢ 25°C va 14y ra, tiép theo la lam kho trong khong khi
& nhiét do trong phong trong 5 phtt. Két qua 13, dau flo (A2) con lai trén mAu thu

nghiém béng thuy tinh dugc xac nhéan 1a da duoc loai bo.
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YEU CAU BAO HQ
1. Ché pham, trong d6 ché phim nay bao gom:

(A) 1,1,1,3,3,3-hexafloisopropyl metyl ete (HFE-356mmz) va/hodc
1,1,2,3,3,3-hexaflopropyl metyl ete (HFE-356mec), va

(B) dau flo,

trong d6 dau flo 12 it nhdt mot hop chét dugc chon tir nhém gdm cé cac hop
chat perflopolyete, cac hop chét chtra nhém perflopolyete va nhém chuce, va céc

polyme c6 trong lugng phan tir thap ctia clotrifloetylen.

2. Ché pham theo diém 1, trong d6 ham lugng cta thanh phan (A) 13 16n hon hoac
bang 1% khdi lugng va nho hon hodc bing 99,99% khéi lugng, va ham lugng clia
thanh phan (B) 1a 16n hon hodc bing 0,01% khi lugng va nho hon hodc bang
99% khdi luong, dua trén tdng luong ciia thanh phan (A) va thanh phan (B).
3. Ché phdm theo diém 1 hodc 2, dé str dung trong chét phu.
4. Ché pham dung moi hodc ché phdm lam sach 8 loai b dau flo, trong d6 ché
phim nay bao gébm 1,1,1,3,3,3-hexafloisopropyl metyl ete (HFE-356mmz)
va/hoic 1,1,2,3,3,3-hexaflopropyl metyl ete (HFE-356mec),

trong d6 dau flo 12 it nhit mot hop chit duge chon tir nhém gbm c6 cac hop
chét perflopolyete, cac hop chét chira nhém perflopolyete va nhém chire, va céac
polyme c6 trong luong phén tu thap cta clotrifloetylen.
5. Phuong phap lam sach, trong d6 phuong phap nay bao gdm budc loai bd dau
flo béng cach st dung chit lam sach chtra 1,1,1,3,3,3-hexafloisopropyl metyl ete

(HFE-356mmz) va/hodc 1,1,2,3,3,3-hexaflopropyl metyl ete (HFE-356mec),
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trong d6 dau flo 14 it nhat mot hop chit dugc chon tir nhém gbém c6 cac hop
chat perflopolyete, cac hop chét chira nhém perflopolyete va nhém chirc, va cac
polyme c6 trong luong phan tir thap cta clotrifloetylen.
6. Phuong phap hoa tan, trong dé phuong phép nay bao gdm budc hoa tan dau flo
béng cach sir dung dung méi chira 1,1,1,3,3,3-hexafloisopropyl metyl ete (HFE-
356mmz) va‘hoic 1,1,2,3,3,3-hexaflopropyl metyl ete (HFE-356mec),

trong d6 dau flo 1a it nhit mét hop chét duge chon tir nhém gdm c¢6 cac hop
chat perflopolyete, cac hop chét chira nhém perflopolyete va nhém chirc, va cac
polyme c6 trong luong phan tur thp cua clotrifloetylen.
7. Phuong phéap phu, trong d6 phuong phap nay bao gdm budc phu ché pham theo

diém 1 hoac 2.
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