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Linh vuc ky thuat dugc dé cap

Séang ché dé cap dén thiét bi tudn hoan lanh, ddu may lanh va chit ngin ngira ro
ri mdi chét lanh.
Tinh trang ky thuit cia sang ché

Tai liéu sang ché 1 sau ddy nhim muc dich cung cép thiét bi lam lanh dugc thiét
ké dé chin qua cac 18 c6 duong kinh 16 tir 10 um hodc thip hon va phwong phap dé phun
chét bit kin vao thiét bi 1am lanh va bdc 16 viéc st dung cac hat min ¢6 dudng kinh hat
trung binh tr 0,05 dén 5,00 um lam cac hat min dé bit kin. Thiét bi 1am lanh va phuong
phap phun cht bit kin vao thiét bi lam lanh nay dugc md ta 1 1am cho viéc bit kin dang
tin cdy va 6n dinh hon trong thoi gian dai hon so véi cac trudong hop thong thuong.
Danh muc tai liéu trich dan
Tai liéu sang ché
Tai liéu sang ché 1: JP 2011-75221 A
Ban chét ky thuit cia sang ché
Van d& cin dwoc giai quyét boi sang ché

Can phai giam hon nita ty 1€ rd i moi chét lanh va sang ché dé xuét thiét b tun
hoan lanh, diu may lanh va chét ngan ngira ro ri moi chét lanh méi.

Sang ché bao gdm céc phuong 4n sau day.
[1] Thiét bi tudn hoan lanh bao gém luu chét hoat dong cho may lanh, luu chét hoat
dong bao gdm:

dau may lanh bao gém cac hat nhyua ¢6 Dso tir 2,0 um dén 10,0 pm va Dyo/Dio tlr

4,0 dén 14,0; va

thanh phan méi chit lanh bao gdm méi chat lanh.
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[2] Thiét bi tudn hoan lanh theo muc [1] trén, trong d6 cac hat nhua c6 d6 léch chudn tir
3,0 pm dén 8,0 pm.
[3] Thiét bi tudn hoan lanh theo muc [1] hodc [2] trén, trong d6 cac hat nhya 1a cac hat
nhua co chia flo.
[4] Thiét bi tudn hoan lanh theo muc [3] trén, trong d6 cac hat nhua c6 chira flo 1a cac
hat polytetrafloetylen.
[5] Dau may lanh bao gdm céc hat nhua ¢6 Dso tir 2,0 pm dén 10,0 pm va Deo/Dio tix 4,0
dén 14,0; va
[6] Dau may lanh theo muc [5] trén, trong d6 cac hat nhya cé dd 1éch chuén tir 3,0 um
dén 8,0 pm.
[7] Diu mady lanh theo muc [5] hodc [6] trén, trong d6 cac hat nhua 1a cac hat nhua ¢
chura flo.
[8] Dau may lanh theo muc [7] trén, trong d6 cic hat nhua c6 chira flo 13 cac hat
polytetrafloetylen.
[9] Chét ngin ngira ro ri mdi chat lanh bao gdm diu may lanh theo muc bét ky trong sb
cac muc tir [5] dén [8] trén.
Hiéu qua clia sang ché

Thiét bi tudn hoan lanh va diu méy lanh theo sang ché c6 thé lam giam hon nira
ty 1€ rod ri moi chét lanh nhé bao gf‘)m cac hat nhya c6 phan b6 kich c& hat tuong dbi
rong. Ngoai ra, chit ngan ngira rd ri moi chét lanh theo sang ché ¢ thé duoc phun vao
thiét bi tudn hoan lanh, vi du, trudc khi hoat dong, do d6 mang lai thiét bi tuan hoan lanh
theo sang ché.
MO ta van tit cac hinh vé

Fig.1 thé hién vi du ctia so dd méi chét lanh ma thiét bi tudn hoan lanh bao gdm.

MO ta chi tiét sing ché
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Dudi day, cac phuong an thuc hién sang ché s& dugc mb ta chi tiét.

(1) Thiét bj tudn hoan lanh

Thiét bi tudn hoan lanh theo sang ché bao gdm thanh phan moi chét lanh ma s&
duoc mo ta trong muc (4) dudi day, va dau may lanh.

(2) Dau may lanh

Dau mdy lanh c¢6 thé ting cudng do boi tron trong thiét bi tudn hoan lanh nho
thuc hién viéc tudn hoan lanh, chéng han nhu tudn hoan lanh cing tdn tai voi thanh phén
mdi chét lanh va ciing c6 thé cho phép higu suét tudn hoan hiéu qua dugc minh hoa.

Céc vi du vé& diu may lanh bao gém dau tdng hop co chira oxy (d4u may lanh
este, dau may lanh ete, va cac loai twong ty) va dau may lanh hidrocacbon. Trong sb cac
loai trén, diu may lanh este va diu may lanh ete 1a t5t hon xét vé kha nang tron 1an véi
méi chét lanh hodc thanh phan méi chét lanh. Déi v6i ddu may lanh, mot loai ddu méy
lanh ¢6 thé dugc st dung riéng 1é, hodc hai hodc nhiéu loai dau may lanh c6 thé dugc
str dung két hop.

Tir it nhét quan diém bét ky trong s6 cac quan diém sau diy: ngin nglra viéc gidm
dd boi tron va kha nang bit kin cia may nén; dam bao kha nédng tron 1An v6i moi chét
lanh trong diéu kién nhiét do thap; ngin ngira dd bdi tron kém ciia may nén; va lam cho
hiéu qué trao ddi nhiét trong thiét bi bay hoi tét, diu méy lanh tot hon la c6 do nhét dong
hoc & 40°C 12 1 mm?/s hodc cao hon va 750 mm?/s hogc thip hon, va tot hon nita 14 1
mm?/s hodc cao hon va 400 mm?/s hoic thép hon. Luuy réng d6 nhét dong hoc cia dau
may lanh ¢ 100°C c6 thé 13, vi du, 1 mm?¥s hodc cao hon va 100 mm?/s hodc thép hon,
va tét hon nita 13 1 mm?/s hodc cao hon va 50 mm?/s hogc thap hon.

Déu méy lanh tét hon 13 ¢6 diém anilin 12 -100°C hogc cao hon va 0°C hodc thip
hon. "Diém anilin" & ddy 1a tri sb cho biét kha ning hoa tan cla cic dung mdi
hydrocacbon va cac chét tuong tu, vi dy, va biéu thi cac nhiét 40 ma tai @6, khi mau

(trong truong hop nay l1a dau may lanh) duoc tron véi khéi lugng anilin twong dwong va
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duoc lam lanh, ca hai khong thé duoc hoa tan v6i nhau va d6 mo bét du xut hién (duoc
chi 18 trong JIS K 2256). Luu y rang gia tri ndy 1a cho riéng diu may lanh & trang thai
khong c6 moi chit lanh nao dugc hoa tan. Nho st dung dau may lanh c6 diém anilin
nhu vay, ngay ca khi, vi du, mdi 6 truc va vat lidu cach dién cia dong co dién c4u thanh
céc thanh phan chirc ning nhya dugc st dung tai cc vi tri tiép xtc voi diu may lanh,
kha nang tuong thich cua dau may lanh véi cac thanh phén chirc ning nhya nay c6 thé
duoc cai thién. Cu thé, khi diém anilin qua thip, ddu may lanh dé dang thdm qua cac 6
truc va vat liéu cach dién, diéu nay dé khién cho céc & truc va cac vt liéu khac bi gidn
nd. Mat khac, khi diém anilin qué cao, dau may lanh kho thdm qua cac b truc va cac vat
liéu cach dién, didu nay d& khién cho céc 6 truc va céc vat liéu khac bi co ngét. Do do,
nho st dung diu may lanh c6 diém anilin nam trong khoang dugc xdc dinh trude (-
100°C hoic cao hon va 0°C hodc thap hon) duge néu trén, bién dang gidn né/co ngot
ctia § truc va vat liéu cach dién co6 thé duoc ngan ngua. Tai day, khi mdi 6 truc bi gian
nd va bi bién dang, s& khong thé duy tri khoang cach tai phan truot téi chiéu dai duge
ky vong. Do d6, c6 nguy co dan dén sy gia ting kha ning chéng truot. Khi mdi 6 truc
bi co ngbt va bi bién dang, do cling clia b truc bi tang 1én va ¢ nguy co 1a sy rung cua
may nén c6 thé lam hong 8 truc. Nghia 1a khi mdi 6 truc bi co ngét va bi bién dang s&
¢6 nguy co din dén su sut giam do ciing cua phan trugt. Ngoai ra, khi cac vat liéu cach
dién cta dong co dién (cac vat liéu phi cach dién, cdc mang cach dién, va tuwong ty) bi
gidn nd va bi bién dang thi dac tinh cach dién cua céac vt liéu cach dién do bi suy giam.
Khi cac vat liéu cach dién bi co ng6t va bi bién dang, c6 nguy co 1a cic vat lidu cach
dién c6 thé bi hong, nhu trong trudng hop cua cac b truc dugc néu trén, va ciing trong
truomg hop ndy, cac ddc tinh cach dién cling bi suy gidm. Ngugc lai, khi st dung dau
may lanh c6 diém anilin nam trong khoang dugc xac dinh truée nhu da néu trén, cac rii
ro nhu vy c6 thé dugc tranh khéi vi bién dang gidn nd/co ngdt clia b truc va cac vat liéu

cach dién c6 thé dugc ngan ngua.
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Dau may lanh dugc tron véi thanh ph'?m mdi chét lanh va dugc sir dung 1am luu
chét hoat dong cho mdy lanh. Ty 1€ trOn cla dau may lanh twong tmg véi toan bd lugng
luu chét hoat dong cho may lanh tdt hon 1a 5% khéi lugng hodc cao hon va 60% khoi
luong hodc thép hon, va tét hon nita 1a 10% khdi lugng hodc cao hon va 50% khéi lugng
hodc thap hon.

(2-1) Dau téng hop c6 chtra oxy

Dau may lanh este va dau may lanh ete, ma la céc loai dau téng hop c6 chira oxy,
¢6 va chi yéu bao gdm cac nguyén tit cacbon va cac nguyén tir oxy. Trong dau may lanh
este va ddu may lanh ete, khi ty 1€ nguyén tir cacbon trén nguyén tir oxy (ty 1¢ mol
cacbon/oxy ) qua nhd, céc tinh chit hat 4m bi tang 1én, va khi ty 1& d6 qua 16n, kha nang
tron 1An v6éi moi chét lanh bi giam, va do d6, ty 1¢ d6 tét hon 1a 2 hodc 16n hon va 7,5
hodc nhé hon theo ty 1€ mol.

(2-1-1) Dau may lanh este

DPéi v6i dau may lanh este, xét vé d6 bén hoa hoc, co thé dé cap dén dau este axit
hai bazo (dibasic) cta axit dibasic va rugu monohydric, dau polyol este ctia polyol va
axit béo hodc diu este phirc hop clia polyol, axit polybasic va rugu monohydric (hodc
axit béo), dau polyol cacbonat este, va céc loai tuong tu nhu thanh phan dau géc.

DAu este axit dibasic

Péi voi dau este cia axit hai bazo, tot hon 1a cac este ctia axit dibasic ching han
nhu axit oxalic, axit malonic, axit succinic, axit glutaric, axit adipic, axit pimelic, axit
suberic, axit azelaic, axit sebacic, axit phthalic, axit isophthalic, hodc cu thé 1a axit
terephthalic, axit dibasic ¢6 tir 5 dén 10 nguyén tir cacbon (ching han nhu axit glutaric,
axit adipic, axit pimelic, axit suberic, axit azelaic hodc axit sebacic) va rugu monohydric
c¢6 tir 1 dén 15 nguyén tir cacbon c¢6 nhém alkyl phan nhéanh hodc mach thang (ching
han nhu metanol, etanol, propanol, butanol, pentanol, hexanol, heptanol, octanol,

nonanol, decanol, undecanol, dodecanol, tridecanol, tetradecanol, hodc pentadecanol).
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Céc vi du cu thé vé& cac loai dau este axit dibasic nay bao gdm ditridexyl glutarat, di (2-
etylhexyl) adipat, diisodexyl adipat, ditridexyl adipat va di (3-etylhexyl) sebacat.

Dau polyol este
Dau polyol este 1a este dugc tdng hop tir rugu polyhydric va axit béo (axit cacboxylic)
va c6 ty 1€ mol cacbon/oxy la 2 hodc cao hon va 7,5 hodc thép hon, t6t hon 14 3,2 hodc
cao hon va 5,8 hoic thép hon.

Céc vi du vé ruou polyhydric ma cau thanh dau polyol este bao gdm cac chét diol
(chdng han nhu etylen glycol, 1,3-propandiol, propylen glycol, 1,4-butandiol, 1,2-
butandiol, 2-metyl-1,3-propandiol, 1,5-pentandiol, neopentyl glycol, 1,6-hexanediol, 2-
etyl-2-metyl-1,3-propandiol, 1,7-heptandiol, 2-metyl-2-propyl-1,3-propandiol, 2,2-
dietyl-1,3-propandiol, 1,8-octandiol, 1,9-nonandiol, 1,10-decandiol, 1,1 1-undecandiol
va 1,12-dodecandiol) va cac polyol c6 tir 3 dén 20 nhém hydroxyn (bao gdm ruou
polyhydric chéng han nhu trimetylolbutan, di-(trimetylolpropan), tri-(trimetylolpropan),
pentaerythritol, di-(pentaerythritol), tri-(pentaerythritol), glyxerin, polyglyxerin (chét
nhi tring dén chit tam phéan ctia glyxerin), 1,3,5-pentanetriol, sorbitol, sorbitan, chét
ngung tu sorbitol glyxerin, adonitol, arabitol, xylitol va mannitol, saccacit ching han
nhu xylose, arabinose, ribose, rhamnose, glucose, fructose, galactose, mannose, sorbose,
cellobiose, maltose, isomaltose, trehalose, sucrose, raffinose, gentianose va melezitose,
va cac san pham duoc ete héa mot phan cta chung) va ruou polyhydric ma cAu thanh
este ¢ thé 12 mot loai néu trén hodc c6 thé chira hai hoic nhiéu loai.

Véi axit béo ma cu thanh este polyol, khéng c6 gioi han vé sé lugng nguyén tir
cacbon, nhung nhiing axit béo c6 tir I dén 24 nguyén tir cacbon thuong duge st dung.
Céc axit béo mach thing va cac axit béo phan nhanh dugc wu tién hon. Céc vi du vé axit
béo mach thing bao gém axit axetic, axit propionic, axit butanoic, axit pentanoic, axit
hexanoic, axit heptanoic, axit octanoic, axit nonanoic, axit decanoic, axit undecanoic,

axit dodecanoic, axit tridecanoic, axit tetradecanoic, axit pentadecanoic, hexadecanoic
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axit, axit heptadecanoic, axit octadecanoic, axit nonadecanoic, axit eicosanoic, axit
oleic, axit linoleic va axit linolenic va nhom hydrocacbon dugc lién két v6i nhom
cacboxyl c6 thé 1a mot hydrocacbon no hoan toan hogc né cé thé c6 hydrocacbon khong
no. Ngodi ra, cac vi du vé axit béo phan nhénh bao gdm axit 2-metylpropanoic, axit 2-
metylbutanoic, axit 3-metylbutanoic, axit 2,2-dimetylpropanoic, axit 2-metylpentanoic,
axit 3-metylpentanoic, axit 4-metylpentanoic, axit 2,2-dimetylbutanoic, axit 2,3-
dimetylbutanoic, axit 3,3-dimetylbutanoic, axit 2-metylhexanoic, axit 3-metylhexanoic,
axit 4-metylhexanoic, axit 5-metylhexanoic, axit 2,2-dimetylpentanoic, axit 2,3-
dimetylpentanoic, axit 2,4-dimetylpentanoic, axit 3,3-dimetylpentanoic, axit 3,4-
dimetylpentanoic, axit 4,4-dimetylpentanoic, axit 2-etylpentanoic, axit 3-etylpentanoic,
axit 2,2,3-trimetylbutanoic, axit 2,3,3-trimetylbutanoic, axit 2-etyl-2-metylbutanoic,
axit 2-etyl-3-metylbutanoic, axit 2-metylheptanoic, axit 3-metylheptanoic, axit 4-
metylheptanoic, axit 5-metylheptanoic, axit 6-metylheptanoic, axit 2-etylhexanoic, axit
3-etylhexanoic, axit 4-etylhexanoic, axit 2,2-dimetylhexanoic, axit 2,3-
dimetylhexanoic, axit 2,4-dimetylhexanoic, axit 2,5-dimetylhexanoic, axit 3,3-
dimetylhexanoic, axit 3,4-dimetylhexanoic, axit 3,5-dimetylhexanoic, axit 4,4-
dimetylhexanoic, axit 4,5-dimetylhexanoic, axit 5,5-dimetylhexanoic, axit 2-
propylpentanoic, axit 2-metyloctanoic, axit 3-metyloctanoic, axit 4-metyloctanoic, axit
5-metyloctanoic, axit 6-metyloctanoic, axit 7-metyloctanoic, axit 2,2-dimetylheptanoic,
axit 2,3-dimetylheptanoic, axit 2,4-dirhetylheptanoic, axit 2,5-dimetylheptanoic, axit
2,6-dimetylheptanoic, axit 3,3-dimetylheptanoic, axit 3,4-dimetylheptanoic, axit 3,5-
dimetylheptanoic, axit 3,6-dimetylheptanoic, axit 4,4-dimetylheptanoic, axit 4,5-
dimetylheptanoic, axit 4,6-dimetylheptanoic, axit 5,5-dimetylheptanoic, axit 5,6-
dimetylheptanoic, axit 6,6-dimetylheptanoic, axit 2-metyl-2-etylhexanoic, axit 2-metyl-
3-etylhexanoic, axit 2-metyl-4-etylhexanoic, axit 3-metyl-2-etylhexanoic, axit 3-metyl-

3-etylhexanoic, axit 3-metyl-4-etylhexanoic, axit 4-metyl-2-etylhexanoic, axit 4-metyl-
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3-etylhexanoic, axit 4-metyl-4-etylhexanoic, axit 5-metyl-2-etylhexanoic, axit 5-metyl-
3-etylhexanoic, axit 5-metyl-4-etylhexanoic, axit 2-etylheptanoic, axit 3-metyloctanoic,
axit  3,5,5-trimetylhexanoic, axit 2-etyl-2,3,3-trimetylbutyric, axit 2,2,4,4-
tetrametylpentanoic, axit 2,2,3,3-tetrametylpentanoic, axit 2,2,3,4-tetrametylpentanoic
va axit 2,2-diisopropylpropanoic. Axit béo co thé 1a este v6i mot loai axit béo hozc hai
hoac nhiéu loai axit béo duoc chon tir cac loai trén.

Ruou polyhydric ma cAu thanh este c6 thé 1a mét loai hodc hdn hop cia hai hoic
nhiéu loai. Ngoai ra, axit béo ma ciu thanh este c6 thé 1a thanh phan don 1 hoic este c6
hai ho#ic nhiéu loai axit béo. Céc axit béo c6 thé 12 mot loai hodc hdn hop cua hai hodc
nhiéu loai. Ngoai ra, ddu polyol este c6 thé ¢6 nhoém hydroxyl tu do.

Pdi v6i dau polyol este cu thé, cac este clia rugu bi can trd chéng han nhu
neopentyl  glycol,  trimetyloletan, trimetylolpropan,  trimetylolbutan,  di-
(trimetylolpropan), tri-(trimetylolpropan), pentaerythritol, di-(pentaerythritolritol) va
tri-(pentaerythritol) dugc vu tién hon, céc este cua neopentyl glycol, trimetyloletan,
trimetylolpropan, trimetylolbutan, pentaerythritol va di-(pentaerythritol) thdm chi con
duoc vu tién hon va cac este ctiia neopentyl glycol, trimetylolpropan, pentaerythritol, di-
(pentaerythritol) va twong tir chtra axit béo co tur 2 dén 20 nguyén tir cacbon dugc wu
tién.

V6i axit béo chu thanh este axit béo rugu polyhydric nhu véy, axit béo c6 thé chi
1a axit béo c6 nhom alkyl mach théng, hodc no6 ¢6 thé dugc chon tir cac axit béo c6 cAu
trac phan nhanh. Ngoai ra, n6 co thé 1a este hdn hop cua céac axit béo mach thing va
phéan nhanh. Hon nita, di v6i axit béo ma cAu thanh este, hai hodc nhiéu loai dugc chon
tlr céc axit béo trén c6 thé duge st dung.

Nhu vi du cu thé, trong trudng hop este hdn hop clia axit béo mach thang va phén
nhanh, ty 1& mol gifra axit béo mach thing c6 tir 4 dén 6 nguyén tir cacbon va axit béo

phan nhanh c6 tir 7 dén 9 nguyén tir cacbon 1a 15:85 véi 90:10, tt hon 1a 15:85 véi
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85:15, tét hon nita 1a 20:80 v6i 80:20, t6t hon 12 25:75 v6i 75:25, va tdt nhat 1a 30:70
v6i 70:30. Ngoai ra, ty 1€ cua tdng sb axit béo mach thing c6 tir 4 dén 6 nguyén tir
cacbon va axit béo phan nhanh co tu 7 dén 9 nguyén tir cacbon véi toan bd lugng axit
béo ma cAu thanh este axit béo rugu polyhydric tot hon 1a 20% s6 mol hodc cao hon.
Cac dic diém thanh phén cua axit béo tdt hon 14 nhiing dic diém ma dat dugc ca kha
nang tron 14n du véi moi chat lanh va do nhét duge yéu cau cho dau may lanh. Luu y
rang ty 1¢ cac axit béo & déy 1a gia tri dya trén toan bd lugng cac axit béo chu thanh este
axit béo rugu polyhydric dugc bao gdm trong dau may lanh.

Pac biét, véi dau may lanh nhu vay, t5t hon 1a dau c6 chira este (sau ddy, duoc
goi 14 "este axit béo rugu polyhydric (A)") trong d6 ty 1€ mol gilta axit béo co tir 4 dén
6 nguyén tir cacbon va axit béo phan nhanh ¢6 tur 7 dén 9 nguyén tit cacbon trong axit
béo 1a 15:85 véi 90:10, axit béo c6 tir 4 dén 6 nguyén t cacbon c6 chira axit 2-
metylpropanoic va ty 1€ cua tbng sd lwong axit béo co tir 4 dén 6 nguyén tir cacbon va
axit béo phan nhanh c6 tir 7 d&n 9 nguyén ti cacbon ddi voi toan bd lugng axit béo cau
thanh este trén 12 20% sd mol hodc cao hon.

Este axit béo rugu polyhydric (A) bao gdm cac este hoan chinh, trong d6 tht ca
cac nhom hydroxyl cua rugu polyhydric ddu dugc este hoa, cac este mdt phan trong d6
mot s6 nhom hydroxyl ctia ruou polyhydric van chua dugce este hoa va cac hdn hop cua
céc este hoan chinh va céc este mot phan, nhung tri s6 hydroxyl cua este axit béo rugu
polyhydric (A) tdt hon la tir 10 mg-KOH/g hoic thap hon, tét hon nita 1a tir S mg-KOH/g
hodc thdp hon, va tét nhét 1a 3 mg-KOH/g hoic thép hon.

Trong axit béo ma ciu thanh este axit béo rugu polyhydric (A), ty 1& mol gitra
axit béo c6 tir 4 dén 6 nguyén tir cacbon va axit béo phan nhanh c6 tr 7 dén 9 nguyén tir
cacbon 1a 15:85 vé&i 90:10, tdt hon 1a 15:85 véi 85:15, t6t hon nira 14 20:80 véi 80:20,
t6t hon nita 1a 25:75 véi 75:25, va tét nhat 1a 30:70 v6i 70:30. Ngoai ra, ty 1é cia tong

s6 axit béo ¢6 tir 4 dén 6 nguyén tir cacbon va axit béo phan nhanh c6 tir 7 dén 9 nguyén
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tir cacbon v6i toan bd lugng axit béo ma cau thanh este axit béo rugu polyhydric (A) 13
20% s mol hoic cao hon. Khi cac didu kién trén dbi v6i cac dac diém thanh phan ctia
axit béo khong dugc dap Gng, trong trudng hop ma difloetanmetan dugc bao gdm trong
thanh phﬁn moi chét lanh, rit kho dé dat duoc ca kha nang tron 14n du véi difloetanmetan
d6 va do nhét duge yéu cau cho ddu may lanh & cdc mutc do cao. Luu y rang ty 1& cac
axit béo 1a gia tri dua trén toan bd lugng axit béo cAu thanh este axit béo ruou polyhydric
dugc bao gdm trong diu may lanh.

Céc vi du cu thé v& axit béo c6 tir 4 dén 6 nguyén tir cacbon trén bao gbm axit
butanoic, axit 2-metylpropanoic, axit pentanoic, axit 2-metylbutanoic, axit 3-
metylbutanoic, axit 2,2-dimetylpropanoic, axit 2-metylpentanoic, axit 3-
metylpentanoic, axit 4-metylpentanoic, axit 2,2-dimetylbutanoic, axit 2,3-
dimetylbutanoic, axit 3,3-dimetylbutanoic va axit hexanoic. Trong sb cac axit trén, cac
axit ¢6 nhanh trong khung alkyl, ching han nhu axit 2-metylpropanoic dugc vu tién hon.

Céc vi du cu thé vé axit béo phan nhanh ¢6 tir 7 dén 9 nguyén tir cacbon trén bao
gdm axit 2-metylhexanoic, axit 3-metylhexanoic, axit 4-metylhexanoic, axit S-
metylhexanoic, axit 2,2-dimetylpentanoic, axit 2,3-dimetylpentanoic, axit 2,4-
dimetylpentanoic, axit 3,3-dimetylpentanoic, axit 3,4-dimetylpentanoic, axit 4,4-
dimetylpentanoic, axit 2-etyl-pentanoic, axit 3-etylpentanoic, axit 1,1,2-
trimetylbutanoic, axit 1,2,2-trimetylbutanoic, axit 1-etyl-1-metylbutanoic, axit 1-etyl-2-
metylbutanoic, axit octanoic, axit 2-etylhexanoic, axit 3-etylhexanoic, axit 3,5-
dimetylhexanoic, axit 2,4-dimetylhexanoic, axit 3.,4-dimetylhexanoic, axit 4,5-
dimetylhexanoic, axit 2,2-dimetylhexanoic, axit 2-metylheptanoic, axit 3-
metylheptanoic, axit 4-metylheptanoic, axit 5-metylheptanoic, axit 6-metylheptanoic,
axit 2-propylpentanoic, axit nonanoic, axit 2,2-dimetylheptanoic, axit 2-metyloctanoic,

axit 2-etylheptanoic, axit 3-metyloctanoic, axit 3,5,5-trimetylhexanoic, axit 2-etyl-2,3,3-
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trimetylbutyric, axit 2,2,4,4-tetrametylpentanoic, axit 2,2,3,3-tetrametylpentanoic, axit
2,2,3.4-tetrametylpentanoic va axit 2,2-diisopropylpropanoic.

Trong este axit béo rugu polyhydric (A), ty 1 mol gitra axit béo co tur 4 dén 6
nguyén tir cacbon va axit béo phan nhanh ¢6 ti 7 dén 9 nguyén tir cacbon 1a 15:85 véi
90:10, va mién la axit béo c6 tir 4 dén 6 nguyén tir cacbon chira axit 2-metylpropanoic,
axit béo khéc véi axit béo ¢6 tir 4 dén 6 nguyén tir cacbon va axit béo phén nhéanh c6 tir
7 dén 9 nguyén tir cacbon c6 thé dugc bao gdm nhu thanh phén axit ciu thanh.

Céc vi du cu thé v& axit béo trén khéac véi axit béo c6 tir 4 dén 6 nguyén tir cacbon
va axit béo phan nhénh cé tr 7 dén 9 nguyén tir cacbon bao gdm céac axit béo c6 tir 2
dén 3 nguyén tr cacbon chang han nhu axit axetic va axit propionic; cac axit béo mach
thang c6 tir 7 dén 9 nguyén tir cacbon ching han nhu axit heptanoic, axit octanoic va
axit nonanoic; va cac axit béo ¢6 tir 10 dén 20 nguyén tir cacbon nhu axit decanoic, axit
undecanoic, axit dodecanoic, axit tridecanoic, axit tetradecanoic, axit pentadecanoic,
axit hexadecanoic, axit heptadecanoic, axit octadecanoic, axit nonadecanoic, axit
eicosanoic va axit oleic.

Khi axit béo trén c6 tir 4 &én 6 nguyén tir cacbon va axit béo phan nhanh c6 tir 7
dén 9 nguyén tir cacbon dugc st dung két hop véi axit béo khac véi céac axit béo nay,
thi ty 1& tong s6 axit béo c6 tir 4 dén 6 nguyén tir cacbon va axit béo phan nhanh c6 tir 7
dén 9 nguyén tir cacbon véi toan bo lugng axit béo cdu thanh este axit béo rugu
polyhydric (A) tdt hon 13 20% mol hodc cao hon, tot hon nita 12 25% mol hodc cao hon,
va tdt hon nita 14 30% mol hodc cao hon. Khi ty 1 nay 1a 20% mol hodc cao hon, trong
truong hop ma difloetanmetan dugc bao gdm trong thanh phan mdi chit lanh, thi kha
ning tron 1an véi difloetanmetan do 1a du.

Trong sb cac este axit béo rugu polyhydric (A), nhitng loai ma trong d6 thanh
phin axit chi bao gém axit 2-metylpropanoic va axit 3,5,5-trimetylhexanoic dic biét

thich hop vé& ca viéc dam bao do nhét dugc yéu cau va trong trudng hop ma
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difloetanmetan duoc bao gdm trong thanh phan moi chét lanh, kha ning tron 1an véi
difloetanmetan do.

Este axit béo rugu polyhydric trén cé thé 1a hdn hop cua hai hodc nhiéu loai este
¢6 ciu tric phan tir khac nhau va trong trudong hop nay, cac phan tir riéng 1¢ khong nhét
thiét phai dap g céc didu kién trén, va cac didu kién trén chi cin duoc dap ung khi
toan bd axit béo ma cdu thanh este axit béo pentaerythritol dugc bao gdm trong dau may

lanh.

Nhu dugce néu trén, este axit béo rugu polyhydric (A) yéu cau axit béo co tir 4
dén 6 nguyén tir cacbon va axit béo phén nhéanh c6 tir 7 dén 9 nguyén tir cacbon lam
thanh phén axit ma cu thanh este va bao gdm mdt axit béo khac 1am thanh phén néu
duoc yéu cau. Nghia 13, este axit béo rugu polyhydric (A) co thé chi c6 hai loai axit béo
lam thanh phén axit hodc ba hodc nhiéu loai axit béo co cAu trac khac nhau 1am thanh
phan axit, nhung t5t hon 14 este axit béo ruou polyhydric chira nhu 13 thanh phan axit
chi cac axit béo c6 nguyén tir cacbon 1ién k& vé6i cacbon cacbonyl (nguyén ti cacbon &
vi tri o) ‘khéng phai 1a cacbon bac bén. Khi axit béo c6 nguyén tir cacbon & vi tri o 1a
cacbon bac bdn dugc bao gdm trong axit béo ma c4u thanh este axit béo rugu polyhydric,
trong truong hop ma difloetanmetan dugc bao gdm trong thanh phin mai chit lanh, thi
dd nhon khi ¢6 mit cua difloetanmetan do c6 xu huéng khong du.

Ngoai ra, véi rugu polyhydric ma cAu thanh polyol este theo phuong 4n, rugu
polyhydric c6 tur 2 dén 6 nhom hydroxyl duge uu tién st dung.

Céc vi du cu thé v& ruou dihydric (diol) bao gdm etylen glycol, 1,3-propandiol,
propylen glycol, 1,4-butandiol, 1,2-butandiol, 2-metyl-1,3-propandiol, 1,5-pentandiol,
neopentyl glycol, 1,6-hexanediol, 2-etyl-2-metyl-1,3-propandiol, 1,7-heptandiol, 2-
metyl-2-propyl-1,3-propandiol, 2,2-dietyl-1, 3-propandiol, 1,8-octandiol, 1,9-
nonandiol, 1,10-decandiol, 1,11-undecandiol va 1,12-dodecandiol. Ngoai ra, cac vi du

cu thé v& rugu trihydric hodc cao hon bao gdm ruou polyhydric ching han nhu
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trimetyloletan,  trimetylolpropan, trimetylolbutan,  di-(trimetylolpropan),  tri-
(trimetylolpropan), pentaerythritol, di-(pentaerythritol), tri-(pentaerythritol) chit nhi
tring dén chat tam phan cta glyxerin), 1,3,5-pentanetriol, sorbitol, sorbitan, chét ngung
tu sorbitol glyxerin, adonitol, arabitol, xylitol va mannitol, saccacit ching han nhu
xylose, arabinose, ribose, rhamnose, glucose, fructose, galactose, mannose, sorbose, va
cellobiose, va cac san phdm dugc ete hda mot phan cta chung. Trong sb cac chét trén,
do tinh 4n dinh thiy phan vugt trdi clia ching, céc este clia rugu bi can trg chéng han
nhu neopentyl glycol, trimetyloletan, trimetylolpropan, trimetylolbutan, di-
(trimetylolpropan), tri-(trimetylolpropan), pentaerythritol, di-(pentaerythritol), va tri-
(pentaerythritol) dugc wu tién hon, cac este cia neopentyl glycol, trimetyloletan,
trimetylolpropan, trimetylolbutan, pentaerythritol, va di-(pentaerythritol) thdm chi con
dugc uu tién hon, neopentyl glycol, trimetylolpropan, pentaerythritol, va di-
(pentaerythritol) van dugc uvu tién hon, va do kha nang tron 14n dic biét t6t véi moi chét
lanh va do 6n dinh thiy phan, pentaerythritol, di-(pentaerythritol), hodc este hdn hop
cua pentaerythritol va di-(pentaerythritol) duoc uu tién nhét.

Cac vi du duoc uu tién vé thanh phr?m axit ma cAu thanh este axit béo ruou
polyhydric (A) trén c6 thé bao gbm nhitng thanh phén sau:
(i) su két hop cia mot dén mudi ba loai duoc chon tir axit butanoic, axit 2-
metylpropanoic, axit pentanoic, axit 2-metylbutanoic, axit 3-metylbutanoic, axit 2,2-
dimetylpropanoic, axit 2-metylpentanoic, axit 3-metylpentanoic, axit 4-metylpentanoic,
axit 2,2-dimetylbutanoic, axit 2,3-dimetylbutanoic, axit 3,3-dimetylbutanoic va axit
hexanoic, véi mot dén muoi ba loai dwgc chon tir axit 2-metylhexanoic, axit 3-
metylhexanoic, axit 4-metylhexanoic, axit 5-metylhexanoic, axit 2,2-dimetylpentanoic,
axit 2,3-dimetylpentanoic, axit 2,4-dimetylpentanoic, axit 3,3-dimetylpentanoic, axit
3,4-dimetylpentanoic, axit 4,4-dimetylpentanoic, axit 2-etylpentanoic, axit 3-

etylpentanoic va axit 2-etyl-3-metylbutanoic;
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(i) su két hop ctia mot dén hai muoi 1am loai dugc chon tir axit butanoic, axit 2-
metylpropanoic, axit pentanoic, axit 2-metylbutanoic, axit 3-metylbutanoic, axit 2,2-
dimetylpropanoic, axit 2-metylpentanoic, axit 3-metylpentanoic, axit 4-metylpentanoic,
axit 2,2-dimetylbutanoic, axit 2,3-dimetylbutanoic, axit 3,3-dimetylbutanoic va axit
hexanoic, vo1 mdt dén hai muoi 1am loai duoc chon tr axit 2-metylheptanoic, axit 3-
metylheptanoic, axit 4-metylheptanoic, axit 5-metylheptanoic, axit 6-metylheptanoic,
axit 2,2-dimetylhexanoic, axit 3,3-dimetylhexanoic, axit 4,4-dimetylhexanoic, axit 5,5-
dimetylhexanoic, axit 2,3-dimetylhexanoic, axit 2,4-dimetylhexanoic, axit 2,5-
dimetylhexanoic, axit 3,4-dimetylhexanoic, axit 3,5-dimetylhexanoic, axit 4,5-
dimetylhexanoic, axit 2,2,3-trimetylpentanoic, axit 2,3,3-trimetylpentanoic, axit 2,4,4-
trimetylpentanoic, axit 3,4,4-trimetylpentanoic, axit 2-etylhexanoic, axit 3-
etylhexanoic, axit 2-propylpentanoic, axit 2-metyl-2-etylpentanoic, axit 2-metyl-3-
etylpentanoic va axit 3-metyl-3-etylpentanoic; va

(iii) su két hop cta mot dén nam muoi loai dugc chon tir axit butanoic, axit 2-
metylpropanoic, axit pentanoic, axit 2-metylbutanoic, axit 3-metylbutanoic, axit 2,2-
dimetylpropanoic, axit 2-metylpentanoic, axit 3-metylpentanoic, axit 4-metylpentanoic,
axit 2,2-dimetylbutanoic, axit 2,3-dimetylbutanoic, axit 3,3-dimetylbutanoic va axit
hexanoic, v&éi mot dén nim muoi loai dugc chon tir axit 2-metyloctanoic, axit 3-
metyloctanoic, axit 4-metyloctanoic, axit 5S-metyloctanoic, axit 6-metyloctanoic, axit 7-
metyloctanoic, axit 8-metyloctanoic, axit 2,2-dimetylheptanoic, axit 3,3-
dimetylheptanoic, axit 4,4-dimetylheptanoic, axit 5,5-dimetylheptanoic, axit 6,6-
dimetylheptanoic, axit 2,3-dimetylheptanoic, axit 2,4-dimetylheptanoic, axit 2,5-
dimetylheptanoic, axit 2,6-dimetylheptanoic, axit 3,4-dimetylheptanoic, axit 3,5-
dimetylheptanoic, axit 3,6-dimetylheptanoic, axit 4,5-dimetylheptanoic, axit 4,6-
dimetylheptanoic, axit 2-etylheptanoic, axit 3-etylheptanoic, axit 4-etylheptanoic, axit

5-etylheptanoic, axit 2-propylhexanoic, axit 3-propylhexanoic, axit 2-butylpentanoic,
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axit 2,2,3-trimetylhexanoic, axit 2,2,3-trimetylhexanoic, axit 2,2,4-trimetylhexanoic,
axit 2,2,5-trimetylhexanoic, axit 2,3,4-trimetylhexanoic, axit 2,3,5-trimetylhexanoic,
axit 3,3,4-trimetylhexanoic, axit 3,3,5-trimetylhexanoic, axit 3,5,5-trimetylhexanoic,
axit 4,4,5-trimetylhexanoic, axit  4,5,5-trimetylhexanoic, axit 2,2,3,3-
tetrametylpentanoic, axit 2,2,3,4-tetrametylpentanoic, axit 2,2,4,4-tetrametylpentanoic,
axit  2,3,4,4-tetrametylpentanoic, axit 3,3,4,4-tetrametylpentanoic, axit 2,2-
dietylpentanoic, axit 2,3-dietylpentanoic, axit 3,3-dietylpentanoic, axit 2-etyl-2,3,3-
trimetylbutyric, axit 3-etyl-2,2,3-trimetylbutyric va axit 2,2-diisopropylpropionic.

Céc vi dy duge wu tién hon nita vé thanh phan axit ma c4u thanh este axit béo
rugu polyhydric trén c6 thé bao gdm nhiing thanh phan sau:
(i) st két hop cua axit 2-metylpropanoic v6i mot dén mudi ba loai duge chon tr axit 2-
metylhexanoic, axit 3-metylhexanoic, axit 4-metylhexanoic, axit S-metylhexanoic, axit
2,2-dimetylpentanoic, axit 2,3-dimetylpentanoic, axit 2,4-dimetylpentanoic, axit 3,3-
dimetylpentanoic, axit 3,4-dimetylpentanoic, axit 4,4-dimetylpentanoic, axit 2-
etylpentanoic, axit 3-etylpentanoic va axit 2-etyl-3-metylbutanoic;
(ii) su két hop cua axit 2-metylpropanoic v&i mot dén hai muoi 1am loai dugc chon tir
axit 2-metylheptanoic, axit 3-metylheptanoic, axit 4-metylheptanoic, axit 35-
metylheptanoic, axit 6-metylheptanoic, axit 2,2-dimetylhexanoic, axit 3,3-
dimetylhexanoic, axit 4,4-dimetylhexanoic, axit 5,5-dimetylhexanoic, axit 2,3-
dimetylhexanoic, axit 2,4-dimetylhexanoic, axit 2,5-dimetylhexanoic, axit 3,4-
dimetylhexanoic, axit 3,5-dimetylhexanoic, axit 4,5-dimetylhexanoic, axit 2,2,3-
trimetylpentanoic, axit 2,3,3-trimetylpentanoic, axit 2,4,4-trimetylpentanoic, axit 3,4,4-
trimetylpentanoic, axit 2-etylhexanoic, axit 3-etylhexanoic, axit 2-propylpentanoic, axit
2-metyl-2-etylpentanoic, axit 2-metyl-3-etylpentanoic va axit 3-metyl-3-etylpentanoic;

va
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(iii) su két hop ciia axit 2-metylpropanoic v6i mot dén nam muoi loai dugc chon tir axit
2-metyloctanoic, axit 3-metyloctanoic, axit 4-metyloctanoic, axit S-metyloctanoic, axit
6-metyloctanoic, axit 7-metyloctanoic, axit 8-metyloctanoic, axit 2,2-dimetylheptanoic,
axit 3,3-dimetylheptanoic, axit 4,4-dimetylheptanoic, axit 5,5-dimetylheptanoic, axit
6,6-dimetylheptanoic, axit 2,3-dimetylheptanoic, axit 2,4-dimetylheptanoic, axit 2,5-
dimetylheptanoic, axit 2,6-dimetylheptanoic, axit 3,4-dimetylheptanoic, axit 3,5-
dimetylheptanoic, axit 3,6-dimetylheptanoic, axit 4,5-dimetylheptanoic, axit 4,6-
dimetylheptanoic, axit 2-etylheptanoic, axit 3-etylheptanoic, axit 4-etylheptanoic, axit
5-etylheptanoic, axit 2-propylhexanoic, axit 3-propylhexanoic, axit 2-butylpentanoic,
axit 2,2,3-trimetylhexanoic, 2,2,3-trimetylhexanoic, axit 2,2,4-trimetylhexanoic, axit
2,2,5-trimetylhexanoic, axit 2,3,4-trimetylhexanoic, axit 2,3,5-trimetylhexanoic, axit
3,3,4-trimetylhexanoic, axit 3,3,5-trimetylhexanoic, axit 3,5,5-trimetylhexanoic, axit
4,4 5-trimetylhexanoic, axit 4,5,5-trimetylhexanoic, axit 2,2,3,3-tetrametylpentanoic,
axit 2,2,3,4-tetrametylpentanoic, axit 2,2,4,4-tetrametylpentanoic, axit 2,3,4,4-
tetrametylpentanoic, axit 3,3,4,4-tetrametylpentanoic, axit 2,2-dietylpentanoic, axit 2,3-
dietylpentanoic, axit 3,3-dietylpentanoic, axit 2-etyl-2,3,3-trimetylbutyric, axit 3-etyl-
2,2,3-trimetylbutyric va axit 2,2-diisopropylpropionic.

Ham lugng este axit béo rugu polyhydric (A) trén 1a 50% khéi lwong hoic cao
hon, t&t hon 13 60% khéi lugng hodc cao hon, tdt hon nira 1a 70% khéi lugng hodc cao
hon, va tbt hon nita 1a 75% khdi luong hoac cao hon, dya trén toan bd lugng dau may
lanh. Nhu s& duoc mé ta dudi ddy, diu méay lanh theo phuong an ¢ thé chira dau gbc
dAu bdi tron hodc chit phu gia khac véi este axit béo ruou polyhydric (A), nhung khi
ham luong este axit béo rugu polyhydric (A) nhé hon 50% khdi lugng, khong thé dat
duoc ca do nhat duge yéu cau va do tron 1an & cac muc dd cao.

Trong ddu may lanh theo phuong 4n, este axit béo ruou polyhydric (A) cha yéu

duge st dung 1am dau gbe. Vi ddu gde cia ddu may lanh theo phuong 4n, chi este axit
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béo rugu polyhydric (A) c6 thé st dung riéng (nghia 13, ham lugng este aXit béo rugu
polyhydric (A) 1a 100% khdi lugng), nhung ngoai ra, dau gdc khic véi este axit béo
rugu polyhydric (A) ¢co thé dugc bao gdm thém & mirc dd ma tinh ning tuyét voi clia nd
khéng bi suy gidm. Céc vi du vé dau gbc khéc véi este axit béo rugu polyhydric (A) bao
gdm dau hydrocacbon ching han nhu diu khodng, polyme olefin, alkyldiphenylalkan,
alkylnaphtalen va alkylbenzen; cac este khac v6i este axit béo rugu polyhydric (A)
chang han nhu céc este polyol, este phitc hop va este dicacboxylat vong no; va dau téng
hop c6 chira oxy ching han nhu polyglycols, polyvinyl ete, xeton, polyphenyl ete,
silicon, polysiloxan va perfloethers (sau ddy, doi khi duoc goi la "dau téng hop chira
oxy khéac").

Véi cac loai dau tong hop co chira oxy khéc, trong sb cac loai trén, cac este khac
véi este axit béo ruou polyhydric (A), cac polyglycol, polyvinyl ete dugc wu tién hon
va céc polyol este khac véi este axit béo rugu polyhydric (A) ddc biét thich hgp hon.
Céc vi du vé polyol este khac v6i este axit béo rugu polyhydric (A) bao gbm este clia
rwgu  polyhydric nhu neopentyl glycol, trimetyloletan, trimetylolpropan,
trimetylolbutan, pentaerythritol va dipentaerythritol, v6i axit béo va dac biét t6t hon 1a
cac este cta neopentyl glycol vai axit béo, céc este clia pentaerythritol véi axit béo va

céac este cuia dipentaerythritol véi axit béo.

Céc este neopentyl glycol 1a cac este dugc uu tién hon cua neopentyl glycol véi
axit béo ¢o tir 5 dén 9 nguyén tir cacbon. Cac vi du cu thé vé cac este neopentyl glycol
nhu viy bao gdm neopentyl glycol di-3,5,5-trimetylhexanoat, neopentyl glycol di-2-
etylhexanoat, neopentyl glycol di-2-metylhexanoat, neopentyl glycol di-2-
etylpentanoat, este cua neopentyl glycol v&i 2 axit -metylhexanoic va axit 2-
etylpentanoic, este cia neopentyl glycol véi axit 3-metylhexanoic va axit 5-
metylhexanoic, este cua neopentyl glycol véi axit 2-metylhexanoic va axit 2-

etylhexanoic, este cuia neopentyl glycol véi axit 3,5-dimetylhexanoic, axit 4,5-

17



47285 18/73

dimetylhexanoic va axit 3,4-dimetylhexanoic, neopentyl glycol dipentanoat, neopentyl
glycol di-2-etylbutanoat, neopenty! glycol di-2-metylpentanoat, neopentyl glycol di-2-
metylbutanoat va neopentyl glycol di-3-metylbutanoat.

Céc este pentaerythritol 1a cac este dugc wu tién hon cua pentaerythritol véi axit
béo ¢6 tir 5 dén 9 nguyén tir cacbon. Cac vi du cu thé vé cac este pentaerythritol nhu vay
bao gbdm cAc este cia pentaerythritol véi mot hodc nhiéu loai axit béo duoc chon tir axit
pentanoic, axit 2-metylbutanoic, axit 3-metylbutanoic, axit hexanoic, axit 2-
metylpentanoic, axit 2-etylbutanoic, axit 2-etylpentanoic, axit 2-metylhexanoic, axit
3,5,5 -trimetylhexanoié va axit 2-etylhexanoic.

Céc este dipentaerythritol 13 cac este dugc uu tién hon cla dipentaerythritol vi
axit béo c6 tir 5 dén 9 nguyén tir cacbon. Cac vi du cu thé vé cac este dipentaerythritol
nhu vay bao gdm cic este ciia dipentaerythritol vdi mot hodc nhiéu loai axit béo dugc
chon tir axit pentanoic, axit 2-metylbutanoic, axit 3-metylbutanoic, axit hexanoic, axit
2-metylpentanoic, axit 2-etylbutanoic, axit 2-etylpentanoic, axit 2-metylhexanoic, axit
3,5,5-trimetylhexanoic va axit 2-etylhexanoic.

Khi diu may lanh theo phurong 4n chira dau tong hop c6 chira oxy khic véi este
axit béo rugu polyhydric (A), thi ham lugng cua dau tong hop c6 chira oxy khac véi este
axit béo rugu polyhydric (A) 1a khong gi6i han mién 1 d boi tron va kha nang tron 1an
t6t ciia diu may lanh theo phwong 4n khong bi suy giam; tuy nhién, khi polyol este khac
véi este axit béo rugu polyhydric (A) dugc tao thanh hop chét, thi ham luong cta n6 tét
hon 12 thdp hon 50% khéi lugng, t6t hon nita 1 45% khdi lwgng hodc thap hon, t6t hon
nita 1a 40% khéi lwong hodc thip hon, tham chi t6t hon nita 1a 35% khéi lugng hoic
thdp hon, t6t hon nita 1a 30% khdi lwong hodc thip hon, va tét nhat 12 25% khdi luong
hodc thép hon, dya trén toan bd luong dau may lanh, va khi dau téng hop cd chira oxy
khéc véi polyol este duge tao thanh hop chét, thi ham lugng cua nd tot hon 1a thép hon

50% khdi luong, tdt hon nita 1a 40% khéi lugng hodc thép hon, va tét hon nira 12 30%
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khéi luong hodc thép hon, dua trén toan bd lugng dau may lanh. Khi lugng polyol este
hodc dau téng hop ¢ chira oxy khac khéc véi cac este axit béo pentaerythritol duoc tao
thanh hop chét qué 16m, thi cac hidu qua trén khong thé duoc dat du.

Luu v rang polyol este khac véi este axit béo rugu polyhydric (A) c¢6 thé 1a este
mdt phén trong d6 mot s6 nhom hydroxyl cta ruou polyhydric van & dang nhém
hydroxyl ma khong bi este hoa, este hoan chinh trong do6 tht ca cac nhom hydroxyl déu
duoc este hoa, hodc hdn hop ciia este mot phan va este hoan chinh, nhung tri s6 hydroxyl
ctia n6 t6t hon 1a 10 mg-KOH/g hoic thap hon, tét hon nita 1a 5 mg-KOH/g hodc thip
hon, va t6t nhat 1a 3 mg-KOH/g hodc thip hon.

Khi ddu may lanh va luu chét hoat dong cho mdy lanh theo phuong 4n chira
polyol este khéac vdi este axit béo ruou polyhydric (A), voi polyol este do, chiing c6 thé
chira polyol este dugc tao thanh tir mot loai polyol este ¢6 ciu trac don, hozc hdn hop
ctia hai hodc nhiéu loai polyol este c6 cdu triic khac nhau.

Ngoai ra, polyol este khac véi este axit béo rugu polyhydric (A) c6 thé 1a bat ky
este ndo cia mot loai axit béo véi mot loai rugu polyhydric, este cia hai hoac nhiéu loai
axit béo vi mot loai ruegu polyhydric, este ciia mot loai axit béo voi hai hodc nhiéu loai
rugu polyhydric, va este cua hai hodc nhidu loai axit béo véi hai hodc nhidu loai ruou
polyhydric.

Déu mdy lanh theo phuong 4n c6 thé chi bao gbm este axit béo rugu polyhydric
(A) hoic c6 thé bao gdm este axit béo rugu polyhydric (A) va dau gbc khac, nhung né
¢6 thé chira nhidu chét phu gia khac nhau ma s& dugc md ta dudi ddy. Luu chit hoat
dong cho may lanh theo phuong 4n cling c6 thé chtra nhidu chit phu gia khac nhau. Luu
¥ rang, trong phin mé ta sau, ham lugng ciia cac chét phu gia dwoc thé hién dya trén
toan bd lugng dau may lanh, nhung cin ky vong chon ham lwong ciia cac thanh phin
nay trong luu chét hoat dong cho may lanh sao cho n6 nam trong pham vi dugc uu tién,

s€ duge mo ta dudi day, khi dua trén toan bo luong dau may lanh.
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Pé cai thién hon nita kha ning chéng an mon va kha ning chiu tai cia dau may
lanh va luu chét hoat dong cho may lanh theo phuong an, it nhat mot hop chat photpho
duogc chon tr nhom bao gdm céc este phosphat, este phosphat axit, este thiophosphat,
mudi amin cia céc este phosphat axit, este phosphat clo hoa va este phosphat c6 thé
duge tao thanh hop chét. Cac hop chéat photpho nay 1a c4c este cua axit photphoric hogc
photpho v§i ankan hodc ruou loai polyete, hodc cac dAn xuét cia ching.

Céc vi du cu thé ctia cac este phosphat bao gdm tritridexyl phosphat, tritetradexyl
phosphat, triheptyl phosphat, trihexyl phosphat, trinonyl phosphat, tridexyl phosphat,
triundexyl phosphat, tridodexyl phosphat, tritridexyl phosphat, tritetradexyl phosphat,
trihexadexyl phosphat, trihexadexyl phosphat, triheptadexyl phosphat, triheptadexyl
phosphat, tricresyl phosphat, tricresyl phosphat, trixylenyl phosphat, cresyl diphenyl
phosphat va xylenyl diphenyl phosphat.

Céc vi du vé céc este phosphat axit bao gdm phosphat axit monobutyl, phosphat
axit monopentyl, phosphat axit monohexyl, phosphat axit monoheptyl, phosphat axit
monooctyl, phosphat axit monononyl, phosphat axit monodexyl, phosphat axit
monoundexyl, phosphat axit monododexyl, phosphat axit monotridexyl, phosphat axit
monotetradexyl, phosphat axit monopentadexyl, phosphat axit monohexadexyl,
phosphat axit monoheptadexyl, phosphat axit monooctadexyl, phosphat axit monooleyl,
phosphat axit dibutyl, phosphat axit dipentyl, phosphat axit dihexyl, phosphat axit
diheptyl, phosphat axit dioctyl, phosphat axit dinonyl, phosphat axit didexyl, phosphat
axit diundexyl, phosphat axit didodexyl, phosphat axit ditridexyl, phosphat axit
ditetradexyl, phosphat axit dipentadexyl, phosphat axit dihexadexyl, phosphat axit
diheptadexyl, phosphat axit dioctadexyl va phosphat axit dioleyl.

Céc vi du v& cac este thiophosphat bao gdm tributyl phosphorothionat, tripentyl
phosphorothionat, trihexyl phosphorothionat, triheptyl phosphorothionat, trioctyl

phosphorothionat, trinonyl phosphorothionat, tridexyl phosphorothionat, triundexyl
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phosphorothionat, tridodexyl —phosphorothionat, tritridexyl — phosphorothionat,
tritetradexyl ~ phosphorothionat, tripentadexyl phosphorothionat, trihexadexyl
phosphorothionat, triheptadexyl phosphorothionat, trioctadexyl phosphorothionat,
trioleyl phosphorothionat, triphenyl phosphorothionat, tricresyl phosphorothionat,
trixylenyl phosphorothionat, cresyl diphenyl phosphorothionat va xylenyl diphenyl
phosphorothionat.

Céac vi du vé mudi amin cla cac este phosphat axit bao gdm mudi amin ctia cac
este phosphat axit va cac amin ciia nhém alkyl mach thing hozc phan nhanh béc ba c6
tir 1 dén 24, t6t hon 12 tir 5 d&én 18 nguyén tir cacbon.

Céc vi du vé cdc amin ma c4u thanh mubi amin ctia cac este phosphat axit bao
gbm mudi c6 amin mach thang hodc phan nhanh nhu metylamin, etylamin, propylamin,
butylamin, pentylamin, hexylamin, heptylamin, octylamin, nonylamin, dexylamin,
undexylamin, dodexylamin, tridexylamin, tetradexylamin, pentadexylamin,
hexadexylamin, heptadexylamin, octadexylamin, oleylamin, tetracosylamin,
dimetylamin, dietylamin, dipropylamin, dibutylamin, dipentylamin, dihexylamin,
diheptylamin, dioctylamin, dinonylamin, didexylamin, diundexylamin, didodexylamin,
ditridexylamin, ditetradexylamin, dipentadexylamin, dihexadexylamin,
diheptadexylamin, dioctadexylamin, dioleylamin, ditetracosylamin, trimetylamin,
trietylamin, tripropylamin, tributylamin, tripentylamin, trihexylamin, triheptylamin,
trioctylamin,  trinonylamin, tridexylamin, triundexylamin, tridodexylamin,
tritridexylamin, tritetradexylamin, tripentadexylamin, trihexadexylamin,
triheptadexylamin, trioctadexylamin, trioleylamin, va tritetracosylamin. Amin c6 thé 1a
hop chét don 1 hodc hdn hop ctia hai hay nhiéu loai hop chét.

Céc vi du vé este phosphat duoc clo hoa bao gém tris-diclopyl phosphat, tris-
cloetyl  phosphat, tris-clophenyl phosphat va  polyoxy alkylen-bis[di

(cloalkyl)]phosphat. Cac vi du vé este phosphit bao gébm dibutyl phosphit, dipentyl
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phosphit, dihexyl phosphit, diheptyl phosphit, dioctyl phosphit, dinonyl phosphit,
didexyl phosphit, diundexyl phosphit, didodexyl phosphit, dioleyl phosphit, diphenyl
phosphit, dicresyl phosphit, tributyl phosphit, tripentyl phosphit, trihexyl phosphit,
triheptyl phosphit, trioctyl phosphit, trinonyl phosphit, tridexyl phosphit, triundexyl
phosphit, tridodexyl phosphit, trioleyl phosphit, triphenyl phosphit, va tricresyl
phosphit. Hn hop cta cac phosphit trén ciing c6 thé duoc sir dung.

Khi ddu may lanh va luu chit hoat ddng cho may lanh theo phwong 4n chira hop
chét photpho trén, thi ham lugng cta hop chat photpho 12 khong gi6i han, nhung t5t hon
1 tir 0,01 dén 5,0% khéi luong va tét hon nira 1a 0,02 dén 3,0% khéi luong, dya trén
toan bd lwong dau may lanh (dua trén téng lugng dau gde va tAt ca cac chit phu gia tong
hop). Luu y ring céc hop chét photpho trén c6 thé dugc sir dung riéng 1é nhu mot loai,
hodc hai hodc nhiéu loai c6 thé duoc sir dung két hop.

Ngoai ra, v6i ddu may lanh va luu chét hoat dong cho may lanh theo phuong an,
hop chét terpen c6 thé duoc thém vao dé cai thién hon nira tinh 6n dinh vé nhiét va héa
hoc ctia chiing. Thuét ngit "hop chét terpen” theo sang ché dé cap dén hop chat trong d6
isopren duoc polyme héa hogc dan xuét ctia chiing, va dime dén octame clia isopren
dugc wu tién st dung. Céc vi du cu thé vé hop chét terpen bao gdm monoterpen ching
han nhu geraniol, nerol, linalool, citral (bao gém ca geranial), citronellol, menthol,
limonen, terpineol, cacvone, ionone, thujone, camphor va borneol; cac sesquiterpen
chéng han nhu farnesen, farnesol, nerolidol, hormon juvenile, humulen, cacyophyllen,
elemen, cadinol, cadinen, va tutin; diterpen nhu geranylgeraniol, phytol, axit abietic,
pimaradien, daphnetoxin, taxol va axit pimaric; sesterterpen nhu geranylfarnesen; cac
triterpen chiang han nhu squalen, limonin, camelliagenin, hopane va lanosterol; va cac

tetraterpen chiang han nhu cacotenoit.

Trong sb cac hop chét terpen nay, monoterpen, sesquiterpen va diterpen phit hop

hon, sesquiterpen phu hop hon nita va a-farnesen (3,7,11-trimetyldodeca-1,3,6,10-

22



47285 23/73

tetraen) va/hoidc B-farnesen (7,11-dimetyl-3-metylidendodeca-1,6,10-trien) déc biét phu
hop hon. Theo sang ché, mot loai hop chét terpen c6 thé duoc str dung riéng 1é, hodc hai
hodc nhiéu loai hop chét terpen co thé dugc s dung két hop.

‘Ham lugng cua hop chét terpen trong dau may lanh theo phuong én nay 1a khong
gi6i han, nhung t6t hon 1a tir 0,001 dén 10% khéi lugng, tét hon nita 12 0,01 dén 5%
khéi Iuong, va t5t hon nita 12 0,05 dén 3% khéi lugng, dwa trén toan bd luong dau may
lanh. Khi ham lugng ctia hop chét terpen nhé hon 0,001% khéi lugng, céc tac dung cai
thién tinh 6n dinh nhiét va héa hoc c6 xu huéng khong du, va khi ham luong 16n hon
10% khéi luong, su bdi tron ¢ xu huéng khdng du. Ngoai ra, d6i v6i ham luwong hop
chét terpen trong luu chét hoat dong cho may lanh theo phuong 4n, nén ky vong chon
né sao cho nam trong pham vi dugc uu tién trén khi dua trén toan bo luong dau may
lanh.

Ngoai ra, dé cai thién hon nita tinh 6n dinh vé& nhiét va hoa hoc ctia ching, déu
may lanh va luu chét hoat dong cho méy lanh theo phuong an c6 thé chira it nhat mot
hop chét epoxy dugc chon tir céc hop chét epoxy loai phenyl glyxydyl ete, cdc hgp chét
epoxy loai alkyl glyxydyl ete, cac hgp chét epoxy loai glyxydyl este, cac hop chét
allyloxiran, cac hop chét alkyloxiran, cdc hop chét epoxy vong no, monoeste axit béo
dugc epoxy hoa va dau thuc vat dugc epoxy hoa.

Déi vai cac hop chit epoxy loai phenyl glyxydyl ete, cu thé, phenyl glyxydyl ete
hodc alkylphenyl glyxydyl ete c6 thé duoc lay lam vi du. Cac vi du vé alkylphenyl
glyxydyl ete duoc dé cap & dy bao gbm nhirng chét ¢ tir 1 dén 3 nhom alkyl c6 tir 1
dén 13 nguyén tir cacbon va trong s d6, nhiing chét c6 mot nhém alkyl c6 tir 4 dén 10
nguyén tir cacbon ¢6 thé dugc 1y 1am vi du nhu 1a nhing chét duoc uu tién, ching han
nhu n-butylphenyl glyxydyl ete, i-butylphenyl glyxydyl ete, sec-butylphenyl glyxydyl
ete, tert-butylphenyl glyxydyl ete, pentylphenyl glyxydyl ete, hexylphenyl glyxydyl ete,

heptylphenyl glyxydyl ete, dexylphenyl ete, octylphenyl ete.
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Dbi véi cac hop chat epoxy loai alkyl glyxydyl ete, cu thé 1a dexyl glyxydyl ete,
undexyl glyxydyl ete, dodexyl glyxydyl ete, tridexyl glyxydyl ete, tetradexyl glyxydyl
ete, 2-etylhexyl glyxydyl ete, neopentyl glycol diglyxydyl ete, trimetylolpropan
triglyxydyl ete, pentaerythritol tetraglyxydyl ete, 1,6-hexanediol diglyxydyl ete, sorbitol
polyglyxydyl ete, polyalkylen glycol monoglyxydyl ete, polyalkylen glycol diglyxydyl
ete, va cac loai tuong tu co thé dugc léy lam vi du.

Céc vi du cu thé vé& cac hop chit epoxy loai glyxydyl este bao gdm phenyl
glyxydyl este, alkyl glyxydyl este va alkenyl glyxydyl este va glyxydyl-2,2-dimetyl
octanoat, glyxydyl benzoat, glyxydyl acrylat, glyxydyl methacrylat, va cac chét trong
tu ¢6 thé dugc léy lam vi du nhu 14 cc chit dugc wu tién.

Déi v6i cac hop chat allyloxiran, cu thé 1a 1,2-epoxy styren, alkyl-1,2-epoxy
styren, va nhiing chét twong tu ¢6 thé dugc 14y 1am vi du.

Péi véi cac hop chat alkyloxiran, cu thé 1a 1,2-epoxy butan, 1,2-epoxy pentan,
1,2-epoxy hexan, 1,2-epoxy heptan, 1,2-epoxy octan, 1,2-epoxy nonan, 1,2-epoxy
decan, 1,2-epoxy undecan, 1,2-epoxy dodecan, 1,2-epoxy tridecan, 1,2-epoxy
tetradecan, 1,2-epoxy pentadecan, 1,2-epoxy hexadecan, 1,2-epoxy heptadecan 1,1,2-
epoxy octadecan, 2 -epoxy nonadecan, 1,2-epoxy icosan, va cac chét tuong tu c6 thé
duoc léy lam vi du.

Pbi voi cac hop chét epoxy vong no, cu thé, 1,2-epoxyxyclohexan, 1,2-
epoxyxyclopentan,  3,4-epoxyxyclohexylmetyl-3,4-epoxyxyclohexan  cacboxylat,
bis(3,4-epoxyxyclohexylmetyl) adipat, exo-2,3-epoxynocbocnan, bis(3,4-epoxy-6-
metylxyclohexylmetyl) adipat, 2-(7-oxabixyclo[4.1.0]hept-3-yl)-spiro(1,3-dioxan-5,3'-
[7]oxabixyclo[4.1.0]heptan, 4-(1'-metylepoxyetyl)-1,2-epoxy-2-metylxyclohexan, 4-
epoxyetyl-1,2-epoxyxyclohexan, va cac chit twong tir c6 thé duoc 14y 1am vi du.

DPdi voi cac monoeste axit béo dugce epoxy hda, cu thé 1a cac este cla céac axit

béo da duoc epoxy hoa c6 tir 12 dén 20 nguyén tir cacbon véi rugu ¢ tir 1 dén 8 nguyén
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tir cacbon, phenol hoac alkylphenol ¢6 thé duoc 1§y lam vi du. Dac biét, cic este butyl,
hexyl, benzyl, xyclohexyl, metoxy etyl, octyl, phenyl va butylphenyl cua axit epoxy
stearic dugc uu tién st dung.

Déi véi diu thyuc vat da dugc epoxy hoa, cu thé 1a cac hop chét epoxy cua dau
thuc vat nhu diu dau nanh, dau hat lanh va dau hat bdng, va cac loai tuong tu co thé
dugc 14y 1am vi du.

Trong sb cac hop chét epoxy nay, t6t hon 1a cic hop chét epoxy loai phenyl
glyxydyl ete, cadc hop chét epoxy loai alkyl glyxydyl ete, cac hop chét epoxy loai
glyxydyl este va cac hop chét epoxy vong no.

Khi ddu may lanh va luu chat hoat dong cho may lanh theo phuong an chtra hop
chét epoxy trén, thi ham lugng cua hop chat epoxy 12 khong gi¢i han, nhung t6t hon 1a
tir 0,01 dén 5,0% khéi lugng va tbt hon nita 12 0,1 dén 3,0% khdi lugng, dua trén toan
bd lwong dau méy lanh. Luu y rang cac hop chét epoxy trén c thé dugc str dung riéng
1é nhu mot loai, hoac hai hodc nhiéu loai ¢6 thé duoc str dung két hop.

Luu y ring d6 nhét dong hoc ctia dau may lanh chira este axit béo rugu polyhydric
(A) & 40°C c6 thé t6t hon 1a tir 20 dén 80 mm?/s, tét hon nita 14 tir 25 dén 75 mm?/s va
t6t nhat 12 tir 30 dén 70 mm?/s. Ngoai ra, d nh6t dong hoc & 100°C c6 thé tt hon 1a tir
2 dén 20 mm?/s va tét hon nita 1a tir 3 dén 10 mm?*/s. Khi d6 nh6t dong hoc bang hoic
cao hon gia tri gi6¢i han dudi dugce n€u trén, dé dang dam bao dd nhét duge yéu cu nhu
dAu may lanh, trong khi d6, khi d6 nhét déng hoc bang hodc thdp hon gia trj giéi han
trén dugc néu trén, trong truong hgp ma difloetanmetan dugce bao gbém nhu thanh phan
mdi chit lanh, kha nang tron 14n véi difloetanmetan d6 c6 thé dugc thuc hién du.

Ngoai ra, dién tro suét thé tich cua dau may lanh chira este axit béo ruou
polyhydric (A) 1a khong giéi han, nhung t6t nhét 1a tir 1,0 x 10> Q-cm hodc cao hon,
t6t hon nita 1a 1,0 x 1013 Q-cm hodc cao hon va tbt nhét 1a 1,0 x 10'* Q-cm hoic cao

hon. Cu thé, khi duoc st dung cho cac may lanh dugc bit kin, cac déc tinh céch dién cao
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¢6 xu huéng dugc yéu cdu. Luu y rang dién trd sudt thé tich 1a gi tri & 25°C duge do
theo tiéu chudn JIS C 2101 "Phuong phép thir nghiém dau cach dién".

Ngoai ra, ham lugng do 4m cta diu may lanh chira este axit béo ruou polyhydric
(A) 1a khong giéi han, nhung nd ¢6 thé t6t hon 1a 200 ppm hoic thdp hon, t6t hon nira
1a 100 ppm hozc thip hon, va t6t nhét 1a 50 ppm hodc thip hon, dya trén trén toan bd
luong dau may lanh. Cu thé, khi duoc st dung cho cac may lanh dugec bit kin, ham luong
d6 4m duoc yéu ciu phai thap xét v& céc 4nh hudng dén tinh on dinh nhiét va hoa hoc
va dic tinh cach dién cua dau may lanh.

Ngoai ra, tri s axit cia ddu méy lanh chira este axit béo rugu polyhydric (A) 1a
khong gidi han, nhung co thé t6t hon 12 0,1 mg-KOH/g hoic thip hon va t6t hon nira 12
0,05 mg-KOH/g hodc thép hon, nhim ngin chan sy dn mon cua kim loai dugc st dung
trong may lanh hodc duong 6ng. Luu y ring, theo sang ché, tri sb axit c6 nghia 12 tri s6
axit duoc do theo ti€u chudn JIS K 2501 "San phém dAu mé va chét boi tron - Xac dinh
tri s6 trung hoa".

Ngoai ra, ham lugng tro cua diu may lanh chta este axit béo polyhydric (A) 1a
khong gi6i han, nhung né c6 thé t6t hon 1a 100 ppm hodc thap hon va t6t hon nita 12 50
ppm hoic thip hon, dé tang cudng tinh 6n dinh nhiét va héa hoc cla dau may lanh va
dé ngan ngira su xuit hién cua cin va nhiing tht tuong ty. Luu y rang ham luong tro
nghia 1a gié tri ham luong tro dugc do theo tiéu chudn JIS K 2272, "Dau thd va céc san
phém diu mo - Xac dinh tro va tro dugc sunfat hoa".

Déu este phirc hop

Dau este phirc hop 12 céc este ctia axit béo va axit dibasic v6i rugu monohydric
va polyol. Béi véi axit béo, axit dibasic, rugu monohydric, va polyol thi cac chat tuong
tu nhu da néu trén 6 thé dugc st dung.

Céc vi du v& axit béo bao gém nhing vi du duoc liét ké cho axit béo cuia polyol

este trén.
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Céac vi du vé axit dibasic bao gém axit oxalic, axit malonic, axit succinic, axit
glutaric, axit adipic, axit pimelic, axit suberic, axit azelaic, axit sebacic, axit phthalic,
axit isophthalic va axit terephthalic.

Céc vi du v& polyol bao gdm nhitng chét dugc liét ké 1a rugu polyhydric cta
polyol este trén. Este phirc hop 1a este cia céc axit béo, axit dibasic va polyol nay, mdi
axit ndy c6 thé 1a thanh phan don 1¢ hogc c¢6 thé dugc tao thanh tir nhiéu thanh phan.

Dau polyol cacbonat este

Dau polyol cacbonat este 1a cac este cua axit cacbonic va polyol.

Céc vi du vé polyol bao gdm cuing loai diol va polyol nhu dugc néu trén.

Ngoai ra, dau polyol cacbonat este c6 thé 1a polyme vong mé clia cacbonat
alkylen mach vong.

(2-1-1) Dau may lanh ete

DPéi véi diu may lanh ete, c6 thé dé cap dén dau polyvinyl ete, dau
polyoxyalkylen, va céc loai tuong tu.

Dau polyvinyl ete

Céc vi du v& dau polyvinyl ete bao gdm cac polyme clia monome vinyl ete, cac
ddng tring hop ctia monome vinyl ete va monome hydrocacbon c6 lién két doi olefinic,
va cac ddng trung hop clia monome c¢6 lién két d6i olefinic va chudi polyoxyalkylen va
monome vinyl ete.

Ty 1€ mol cacbon/oxy cua dau polyvinyl ete tot hon 12 2 hodc cao hon va 7,5 hodc
thép hon va tét hon nita 1a 2,5 hodc cao hon va 5,8 hoic thép hon. Khi ty 1¢ mol
cacbon/oxy thép hon khoang trén, cic dic tinh hut 4m dugc ting 1én, va khi ty 1¢ d6 cao
hon khoang trén, kha ning tron 1an bi giam. Ngoai ra, trong lugng phan tr trung binh
theo trong lugng cua polyvinyl ete t5t hon 1 200 hodc cao hon va 3.000 hozc thap hon

va tbt hon nita 1a 500 hodc cao hon va 1.500 hoic thip hon.
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Déu polyvinyl ete tt hon 1a c6 diém chay 1 -30°C hodc thap hon. Déu polyvinyl
ete t&t hon 13 6 strc cing bé mat & 20°C 12 0,02 N/m hoic cao hon va 0,04 N/m hodc
thdp hon. Dau polyvinyl ete tdt hon 1a c6 khéi lugng riéng & 15°C 12 0,8 g/cm® hodc cao
hon va 1,8 g/cm? hodc thap hon. Dau polyvinyl ete t6t hon 1a c6 ham lugng do6 am dugc
bdo hoa tir 2000 ppm hodc cao hon & nhiét d6 30°C va do Am twong ddi 1a 90%.

Trong dau may lanh, polyvinyl ete c6 thé dugc bao gdm lam thanh phan chinh.
Khi mdi chit lanh chira HFO-1234yf, polyvinyl ete, ma 14 thanh phan chinh cta dau
may lanh, cé kha ndng tron 1an v6i HFO-1234yf d6 va khi d6 nhdt dong hoc cua dau
may lanh & 40°C 1a 400 mm?/s hodc thap hon, HFO-1234yf dugc hoa tan trong dau may
lanh & mot mirc d6 nao d6. Ngoai ra, khi diém chay ctia ddu may lanh 1a -30°C hoic
thép hon, c6 thé dé dang dam bao kha ndng chdy cua dau may lanh ngay ca tai vi tri
trong so dd médi chit lanh noi ma thanh phan mbi chit lanh hogic diu may lanh & nhiét
d6 thap. Ngoai ra, khi strc cing bé mait cia diu may lanh & 20°C 1a 0,04 N/m hodc thip
hon, diu méy lanh dugc x4 tir may nén it ¢6 kha nang tré thanh nhiing giot dau 16n ma
khé dugc ddy di boi thanh phdn méi chét lanh. Do d6, ddu mdy lanh duoc xa tir may nén
duoc hoa tan trong HFO-1234yfva dé dang dugc trd lai may nén cung voi HFO-1234yf.

Ngoai ra, khi d¢ nhét dong hoc cua dau may lanh & 40°C 1a 30 mm?/s hodc cao
hon, hiéu ning béi tron c6 thé d& dang dugc dam bao vi do bén mang dau khong du
dugc ngan ngra do dd nhét dong hoc qua thip. Ngoai ra, khi stc cing bé mit cia dau
may lanh & 20°C 1a 0,02 N/m hoc cao hon, ddu may lanh khé c6 thé tr& thanh nhitng
giot ddu nho trong mai chét lanh khi bén trong mdy nén, va c6 thé ngan ngira luong 16n
diu may lanh dugc x4 ra khoi may nén. Didu nay gitp dé dang dam bao c6 du lugng
dau may lanh duoc luu trit trong may nén.

Ngoai ra, khi ham lugng do 4m duoc bdo hoa cta dau may lanh 1 2.000 ppm
hoic cao hon & nhiét do 30°C va do 4m tuong ddi 1a 90%, dic tinh hat 4m cia dau may

lanh c6 thé duoc tao ra tuong dbi cao. Diéu nay co nghia 13, khi moi chét lanh chira
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HFO-1234yf, 6 4m trong HFO-1234yf ¢6 thé bi git lai & mot mte do nao d6 boi dau
méy lanh. HFO-1234yf ¢6 cAu triic phan tir d& bi bién ddi/ bién chat do tic dong clia do
4m duoc chua trong d6. Do do, tac dung hut 4m cua diu may lanh c6 thé ngin ngira su
bién chat do.

Hon nita, trong treong hop ma thanh phin chiic ning nhya duge xac dinh trude
duoc bd tri trong phan bit kin hodc phan trugt c6 thé tiép xtc v6i moi chét lanh chay
qua so dd méi chat lanh va thanh phan chitc nang nhya d6 dugc tao thanh tir bat ky
polytetrafloetylen, polyphenylen sulfua, nhua phenolic, nhya polyamit, cao su clopren,
cao su silicon, cao su nitrile duoc hydro hoa, floelastomer va cao su hydrin, dbi v6i diém
anilin cia ddu may lanh, t5t hon 1a nén thiét 1ap pham vi s6 ctia né dé xem xét kha ning
tuong thich véi thanh phan chitc nang nhwa. Vi dy, bang cach thiét 1ap diém anilin theo
cach nay, kha nang tuong thich cua diu may lanh véi cac b truc ma ciu thanh thanh
phﬁn chirc nang nhya duogc cai thién. Cu thé, khi diém anilin qua thép, dau may lanh dé
dang thidm qua céc b truc va cac bd phan tuong tu, diéu nay khién céc 6 truc va cac bod
phan tuong tu bi gidn né. Mit khac, khi diém anilin qu4 cao, ddu méy lanh s& khé thAm
qua céc b truc va cac bo phan tuong tu, diéu nay khién cac 6 truc va cac bd phan tuong
tu d& bi co ngét. Do d6, bang cach thiét 14p diém anilin ctia diu may lanh t&i pham vi s6
dugc xac dinh trude, bién dang gidn nd/co ngoét cla b truc va cac bd phan tuong tu ¢6
thé duogc ngéan ngua. Tai day, vi dy, khi mdi & truc hodc cac bo phan twong tu trai qua
bién dang gidn nd/co ngot, s& khong thé duy tri khoang cach tai phén truot t6i chiéu dai
duge ky vong. Do d6, c6 nguy co dan dén sy gia ting kha ning chéng truot va su sut
giam vé do cimg clia phén truot. Tuy nhién, bang cach thiét 14p diém anilin cia diu may
lanh t&i pham vi s6 duogc xac dinh trude nhu néu trén, cdc rui ro nhu vay ¢ thé duoc
tranh khéi vi bién dang gidn nd/co ngdt cua b truc va cac bd phén tuong tu dugc ngén

ngua.
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Vi monome vinyl ete, mQt loai monome vinyl ete ¢ thé duoc st dung riéng 1¢é,
hodc hai hay nhiéu loai monome vinyl ete c6 thé duoc st dung két hop. Cac vi du vé
monome hydrocacbon c6 lién két doi olefinic bao gdm etylen, propylen, cac buten khac
nhau, c4c penten khac nhau, cac hexen khac nhau, cac hepten khac nhau, cac octen khac
nhau, diisobutylen, triisobutylen, styren, o-metylstyren, va cc styren dugc thay thé
alkyl khac nhau. Vi monome hydrocacbon c6 lién két doi olefin, nén mot loai monome
hydrocacbon c6 thé dugc st dung riéng 1& hodc hai hay nhiéu loai monome hydrocacbon
c6 thé duoc st dung két hop.

Chét dong tring hop polyvinyl ete c6 thé 1a chét dong tring hop khéi hodc ngau
nhién. Vi dau polyvinyl ete, mot loai dau polyvinyl ete c6 thé dugc st dung riéng 1é,
hodc hai hay nhiéu loai ddu polyvinyl ete c6 thé dugc sir dung két hop.

Dau polyvinyl ete dugc uu tién st dung c6 cac don vi chu tric dugc bidu thi boi
cong thirc chung sau (1):

Cong thuc 1
R' R2

c—C (1)

R O(R'O) R

Trong cong thire, R, R2, va R? ¢6 thé gidng hodc khidc nhau va mdi nhom dai dién
nguyén tir hydro hodc nhém hydrocacbon co tur 1 dén 8 nguyén tir cacbon; R* dai dién
nhom hydrocacbon héa tri hai c6 tir 1 &én 10 nguyén tir cacbon hoc nhém hydrocacbon
c6 chira oxy lién két ete hoa tri hai ¢ tir 2 dén 20 nguyén tir cacbon; R dai dién nhom
hydrocacbon c6 tir 1 dén 20 nguyén tir cacbon; m la sb sao cho gi4 tri trung binh ciia m
dbi v6i polyvinyl ete trén 12 tir 0 dén 10; R' dén R’ c6 thé gidng hoic khéc nhau vé mdi
don vi cAu trac; va khi m 1a 2 hodc 16n hon trong mot don vi c4u trac, thi nhiéu R*O c6

thé gidng hodc khac nhau.)
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Péi véi R!, R?, va R® trong cong thirc chung (1) trén, tot hon 14 it nhat mét trong
s6 chiing 12 nguyén tr hydro, va cu thé, tit ca chung déu 1a nguyén tir hydro. Trong cong
thirc chung (1), m tdt nhét 13 0 hodc 16n hon va 10 hodc nhé hon, dac biét 12 0 hodc 16n
hon va 5 hodc nho hon, va hon nita 1a 0. R’ trong cong thirc chung (1) biéu dién nhom
hydrocacbon co6 tir 1 dén 20 nguyén tir cacbon, nhung cu thé, nhém hydrocacbon nay
bidu dién bat ky nhom alkyl nao bao gém nhém metyl, nhém etyl, nhém n-propyl, nhém
isopropyl, nhém n-butyl, nhém isobutyl, nhém sec-butyl, nhém tert-butyl, cac nhom
pentyl khac nhau, cdc nhom hexyl khac nhau, cdc nhém heptyl khac nhau va cac nhom
octyl khac nhau; cac nhém xycloalkyl bao gdbm nhém xyclopentyl, nhém xyclohexyl,
cac nhom metylxyclohexyl khac nhau, cac nhom etylxyclohexyl khac nhau, va cac nhém
dimetylxyclohexyl khac nhau; cdc nhom aryl bao gdbm nhom phenyl, cdc nhom
metylphenyl khac nhau, cdc nhém etylphenyl khac nhau va cac nhom dimetylphenyl
khac nhau; va cac nhom arylalkyl bao gdm nhém benzyl, cac nhom phenyletyl khac
nhau va cidc nhom metylbenzyl khac nhau. Luu y rang, trong sd cac nhém alkyl, céc
nhom xycloalkyl, nhém phenyl, nhém aryl va nhém arylalkyl, cdc nhom alkyl, cu thé 1a
cac nhom alkyl co6 tir 1 d&én 5 nguyén tir cacbon, duge wu tién hon. Luu y rang tot hon
cho loai diu polyvinyl ete trén chira dau polyvinyl ete trong d6 R’ 12 nhom alkyl c6 1
hodc 2 nguyén tir cacbon va dau polyvinyl ete trong d6 R’ 12 nhom alkyl ¢6 3 hodc 4
nguyén tir cacbon ¢ ty 1&¢ 40%:60% véi 100%:0%.

Dau polyvinyl ete theo phuong an hién tai c6 thé 1 polyme dong nhét trong d6
céc don vi cAu tric duge biéu thi boi cong thire chung (1) 1a gidng nhau, hogc né 6 thé
1a chét di‘mg trung hop duogc tao thanh tir hai hodc nhiéu loai don vi cAu tric. Chét déng
tring hop c6 thé 12 cht ddng tring hop khdi hoic chit déng tring hop ngau nhién.

Déu polyvinyl ete theo phuong an c6 thé chi dugc tao thanh tir cac don vi céu
trac duge bidu thi bai cong thue chung (1) trén, nhung né ciing c6 thé 1a chét ddng tring

hop bao gdm thém céc don vi cau tric duge biéu thi bai cong thirc chung (2) nhu sau.
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Trong trudong hop nay, chét ddng trung hop c6 thé 1a chit dong tring hop khdi hodc chat
dong trung hop ngiu nhién.

Cong thtc 2
{ RS R
|
T e (2)
L

Trong cong thirc, R® dén R’ c6 thé giong hodc khac nhau va moi nhom dai dién nguyén

tir hydro hodc nhom hydrocacbon ¢6 tir 1 dén 20 nguyén tir cacbon.

Céc vi du v& monome ete vinyl bao gdbm hop chit c6 cong thirc chung (3) nhu

sau.

Cong thirc 3
R R2
é::J: = (8)
F|<3 <|>(R40)mR5

Trong cong thuc, R, R?, R?, R, R® va m ¢6 cung dinh nghia nhu R!, R%, R, R*, R va
m twong ung trong cong thirc chung (1).

C6 nhiéu monome vinyl ete khac nhau twong tmg v6i hop chét polyvinyl ete trén,
nhung cac vi du vé chiing bao gdm vinyl metyl ete; vinyl etyl ete; vinyl n-propyl ete;
vinyl isopropyl ete; vinyl n-butyl ete; vinyl isobutyl ete; vinyl sec-butyl ete; vinyl tert-
butyl ete; vinyl n-pentyl ete; vinyl n-hexy]l ete; vinyl 2-metoxyetyl ete; vinyl 2-etoxyetyl
ete; vinyl 2-metoxy-1-metyletyl ete; vinyl 2-metoxy-propyl ete; vinyl 3,6-dioxaheptyl
ete; vinyl 3,6,9-trioxadexyl ete; vinyl 1,4-dimetyl-3,6-dioxaheptyl ete; vinyl 1,4,7-
trimetyl-3,6,9-trioxadexyl ete; vinyl 2,6-dioxa-4-heptyl ete; vinyl 2,6,9-trioxa-4-dexyl

ete; 1-metoxypropen; 1-ethoxypropen; 1-n-propoxypropen; l-isopropoxypropen; 1-n-
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butoxypropen; 1-isobutoxypropen; 1-sec-butoxypropen; 1-tert-butoxypropen; 2-
methoxypropen; 2-ethoxypropen; 2-n-propoxypropen; 2-iSopropoxypropen; 2-n-
butoxypropen; 2-isobutoxypropen; 2-sec-butoxypropen; 2-tert-butoxypropen; 1-
methoxy- 1-buten; 1-ethoxy-1-buten; 1-n-propoxy-1-buten; 1-isopropoxy-1-buten; 1-n-
butoxy-1-buten; 1-isobutoxy-1-buten; 1-sec-butoxy-1-buten; 1-tert-butoxy-1-buten; 2-
methoxy- 1-buten; 2-ethoxy-1-buten; 2-n-propoxy-1-buten; 2-isopropoxy-1-buten; 2-n-
butoxy-1-buten; 2-isobutoxy-1-buten; 2-sec-butoxy-1-buten; 2-tert-butoxy-1-buten; 2-
methoxy-2-buten; 2-ethoxy-2-buten; 2-n-propoxy-2-buten; 2-isopropoxy-2-buten; 2-n-
butoxy-2-buten; 2-isobutoxy-2-buten; 2-sec-butoxy-2-buten; va 2-tert-butoxy-2-buten.
Céc monome vinyl ete ndy c6 thé duge san xuét bang cac phuong phap da dugc biét dén
rong rai.

Déi voi hop chit polyvinyl ete ¢6 cac don vi thanh phin dugc biéu thi boi cong
thirc chung (1) trén, céc dAu cia n6 c6 thé duge chuyén doi thanh cAu trac dugc mong
mudn bing phuong phap dugce néu trong vi du sang ché va cac phuong phép da duoc
bit dén rong rai khac. P4i v6i cac nhém ma ching duge chuyén ddi, cac vi du cua
chung c6 thé bao gém hydrocacbon no, ete, rugu, xeton, amit va nitril.

Hop chét polyvinyl ete tot hon 1a c6 ciu tric dau nhu sau:

Cong thirc 4
R1t R21

H~C——(|3——~ - (4)

R¥ O(R#0), RS

Trong cong thirc, R!!, R, va R3! ¢6 thé giéng hoic khdc nhau va mdi nhém dai dién
nguyén t hydro hodc nhém hydrocacbon cé tu 1 dén 8 nguyén tir cacbon; R*! dai dién
nhém hydrocacbon héa trj hai ¢6 tir 1 dén 10 nguyén tir cacbon hozc nhém hydrocacbon
chira oxy lién két ete hoa tri hai c6 tir 2 d&én 20 nguyén tir cacbon; R® dai dién nhom

hydrocacbon c6 tir 1 dén 20 nguyén tir cacbon; m 12 sb sao cho gi4 tri trung binh ctia m

33



47285 34/73

d6i v6i polyvinyl ete trén 13 tir 0 dén 10; va khi m 1a 2 hoc 16n hon, thi nhidu R*'0 ¢6
thé gibng hoic khac nhau.)

Cong thuc 5

HC—C—— - (5)

Trong cong thire, R¢!, R7!, R8!, va R ¢6 thé gidng hogc khac nhau va mdi nhom dai
dién nguyén tir hydro hodc nhom hydrocacbon c6 tir 1 dén 20 nguyén tir cacbon.
Cong thirc 6

R12 R22

——c—cI;H o+ (6)

R32 @) (R420)mR52

Trong cdng thirc, Rlz, R2, va R® ¢6 thé gidng hodc khac nhau va mdi nhom dai dién
nguyén t& hydro hodc nhém hydrocacbon co tir 1 dén 8 nguyén tir cacbon; R* dai dién
nhom hydrocacbon héa tri hai ¢6 tu 1 dén 10 nguyén tir cacbon hoic nhém hydrocacbon
¢6 chira oxy lién két ete hoa tri hai c6 tir 2 dén 20 nguyén tit cacbon; R>? dai dién nhom
hydrocacbon c6 tir 1 dén 20 nguyén tir cacbon; m 12 s6 sao cho gia tri trung binh ctia m
dbi voi polyvinyl ete trén 1a tir 0 dén 10; va khi m 14 2 hodc 16n hon, thi nhiéu R0 ¢6
thé gibng hodc khac nhau.)

Cong thuc 7

—C—CH e (7)
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Trong cong thirc, R®2, R72, R¥, va R*? ¢6 thé gidng hoic khac nhau va mdi nhém dai
dién nguyén t hydro hodc nhém hydrocacbon ¢6 tir 1 dén 20 nguyén tir cacbon.
Cong thtc 8

R13 R23

—C—C—OH = (8)

Trong cong thirc, R'3, R%, va R¥ ¢6 thé gidng hodc khéc nhau va mdi nhom dai dién
nguyén t hydro hodc nhém hydrocacbon ¢ tir 1 dén 8 nguyén tir cacbon.

Dau polyvinyl ete theo phuong an ¢6 thé duoc san xuét bang cach tring hop goc,
trung hop cation, trang hop birc xa, hodc cac qud trinh twong tu ciia cac monome duoc
néu trén. Sau khi hoan thanh phan tng trung hop, hop chét polyvinyl ete ¢6 don vi cAu
triic dich duoc biéu thi béi cong thue chung (1) ¢6 thé duge thu nhd thyc hién cac
phuong phéap tach va tinh ché thong thuong nhu duge yéu cau.

Dau polyoxyalkylen

Céc vi du vé dau polyoxyalkylen bao gbm cac hop chét polyoxyalkylen dugc thu
bing phuong phap ching han nhu tring hop céc oxit alkylen c6 tir 2 dén 4 nguyén tix
cacbon (etylen oxit, propylen oxit, hodc tuwong tu) véi nude hodc hop chét ¢6 chira nhom
hydroxyl 1am chét khoi dAu. N6 ciing c6 thé 1a chét trong d6 cac nhém hydroxyl cua hop
chét polyoxyalkylen da dugc ete hoa hodc este hoa. Cac don vi oxyalkylen trong dau
polyoxyalkylen c6 thé gidng nhau trong mdt phan tir, hogc c6 thé chtra hai hodc nhiéu
loai don vi oxyalkylen. TSt hon 1a it nhat don vi oxypropylen dugc bao gbm trong mot
phéan ttr.

Céc vi du cu thé v& diu polyoxyalkylen bao gdm hop chat dugc biéu thi béi cong
thirc chung (9) sau:

R101_ [(ORloz)k_Ole]L 3 (9)
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Trong cong thire, R1°! bidu dién nguyeén tir hydro, nhém alkyl c6 tir 1 dén 10 nguyén ti
cacbon, nhom axyl ¢ tir 2 dén 10 nguyén tir cacbon, hodc nhém hydrocacbon béo c6 tir
1 dén 10 nguyén tt cacbon véi tir 2 dén 6 lién két; R' biéu dién nhom alkylen ¢ tir 2
dén 4 nguyén t cacbon; R'” biéu dién nguyén tir hydro, nhom alkyl c6 tir 1 dén 10
nguyén tir cacbon, hodc nhom axyl co tir 2 dén 10 nguyén tir cacbon; 1 biéu dién sb
nguyén tir 1 dén 6; va k biéu dién sb sao cho gia tri trung binh ciak x 11atr 6 dén 80.

Trong cong thitc chung (9) trén, c4c nhom alkyl trong R'! va R1% ¢6 thé 1a mach
théng, mach nhanh hodc mach vong. Céc vi du cu thé vé cac nhom alkyl d6 ¢6 thé bao
gdm nhém metyl, nhém etyl, nhém n-propyl, nhém isopropyl, cac nhém butyl khac
nhau, cdc nhom pentyl khac nhau, cic nhém hexyl khac nhau, cdc nhom heptyl khac
nhau, cac nhém octyl khac nhau, cac nhom nonyl khac nhau, cdc nhoém dexyl khac nhau,
nhém xyclopentyl va nhom xyclohexyl. Khi sb nguyén tt cacbon trong cac nhom alkyl
nay vuot qua 10, kha ning tron 1an v6i moi chét lanh bi gidm va su phan tach pha c6 thé
x4y ra. S6 nguyén tir cacbon dugc uu tién trong cac nhom alkyl 1a tir 1 dén 6.

Ngoai ra, cc nhém chire nhém alkyl ctia cac nhém axyl trong R1T va R1% ¢6 thé
1a mach thing, phan nhanh hodc mach vong. Céac vi du cu thé vé cac nhém chirc nhém
alkyl ctiia cac nhom axyl co thé bao gdm cic nhom khic nhau c6 tir 1 dén 9 nguyén tir
cacbon duoc liét ké trén nhu cac vi du cu thé vé cac nhém alkyl. Khi sd nguyén tir
cacbon trong cac nhém axyl nay vuot qua 10, khéa nang tron 1an v6i mdi chéit lanh bi
giam va su phan tach pha c6 thé xay ra. S6 nguyén tir cacbon dugc wu tién trong cic
nhom axyl 1a tir 2 dén 6.

Khi R!! va R1% déu 1a cac nhom alkyl hodic nhém axyl, thi R'0! va R19 ¢6 thé
gidng hoic khéc nhau.

Hon nita, khi 1 bing 2 hodc 16n hon, nhidu R'% trong mdt phén ti c¢6 thé gidng

hoac khac nhau.
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Khi R1! [a nhém hydrocacbon béo ¢6 tir 1 dén 10 nguyén tr cacbon véi tir 2 dén
6 diém lién két, nhém hydrocacbon béo nay cd thé & dang chudi hodc mach vong. Cac
vi du vé nhém hydrocacbon béo ¢6 2 didm lién két bao gdbm nhém etylen, nhém
propylen, nhém butylen, nhém pentylen, nhém hexylen, nhém heptylen, nhém octylen,
nhém nonylen, nhém dexylen, nhém xyclopentylen, va mot nhém xyclohexylen. Ngoai
ra, cac vi du vé nhom hydrocacbon béo ¢6 tir 3 dén 6 didm lién két c6 thé bao gdbm du
luong dugc thu bang cach loai bd nhém hydroxyl khoi rugu polyhydric chang han nhu
trimetylolpropan, glyxerin, pentaerythritol, sorbitol; 1,2,3-trihydroxy xyclohexan; va
1,3,5-trihydroxy xyclohexan.

Khi s nguyén tir cacbon trong nhom hydrocacbon béo nay vuot qua 10, kha néng tron
1An voi méi chat lanh bi gidm va su phan tach pha c6 thé xay ra. S6 nguyén tr cacbon
dugc wu tién 14 tir 2 dén 6.

R1? trong cong thitc chung (9) trén 1a nhom alkylen c6 tir 2 dén 4 nguyén ti
cacbon va cac vi du vé don vi lap lai, nhém oxyalkylen, bao gdm nhom oxyetylen, nhém
oxypropylen va nhém oxybutylen. Cac nhém oxyalkylen trong mot phén tr ¢6 thé gidng
nhau, hodc hai hoic nhiéu loai nhém oxyalkylen c6 thé duge bao gdbm, nhung nhiing
loai bao gdm it nhit don vi oxypropylen trong mdt phén tir thi t6t hon va cu thé, nhitng
nhém chira 50% s6 mol hodc 16n hon cac don vi oxypropylen trong don vi oxyalkylen
la phu hop.

Trong coéng thirc chung (9) trén, 1 1a s6 nguyén tir 1 dén 6, ma c6 thé dugc xac
dinh tuy thudc vao sb luong cac diém lién két caa R Vi dy, khi R'%' 1a nhém alkyl
hogic nhém axyl, 11a 1 va khi R°!]a nhém hydrocacbon béo ¢6 2, 3, 4, 5 va 6 diém lién
két, 1122, 3, 4, 5, va 6, tuong tng. Tét hon thi11a 1 hodc 2. Ngoai ra, k t6t hon 12 sb sao
cho gia tri trung binh ctia k x 114 tir 6 dén 80.

Péi véi chu triic cia ddu polyoxyalkylen, polyoxypropylen diol dimetyl ete dugc

biéu thi bdi cong thie chung (10) sau va poly(oxyetylen/oxypropylen) diol dimetyl ete
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dugc bibu thi bai cong thire chung (11) sau 1a phi hop v& hiéu qua kinh t€ va céc tac
dung dugc néu trén, va polyoxypropylen diol monobutyl ete dugc biéu thi boi cong thirc
chung (12) sau, va hon nita, polyoxypropylen diol monometyl ete dugc biéu thi boi cong
thirc chung (13) sau, poly(oxyetylen/oxypropylen) diol monometyl ete dugc biéu thi boi
cong thic chung (14) sau, poly(oxyetylen/oxypropylen) diol monobutyl ete dugc biéu
thi boi cong thirc chung (15) sau, va polyoxypropylen diol diaxetat dugc biéu thi béi
cong thirc chung (16) sau cting phu hop v& mit hiéu qua kinh té va tuong tu.
CH;30-(C3HO)n-CHs.... (10)
Trong cong thire, h biéu dién s tir 6 dén 80.
CH30-(C2H40)i-(C3HeO);-CHs... (11)
Trong cong thirc, 1 va j bidu dién sé tir 1 tré 1én va tong ciaivajlate 6 dén 80.
C4HoO-(C3HsO)-H... (12)
Trong cong thirc, h biéu dién sb tir 6 dén 80.
CH;0-(C3HsO)-H.... (13)
Trong cong thirc, h biéu dién s tir 6 dén 80.
CH;0-(C2H40)i-(C3HeO);-H.... (14)
Trong cong thirc, i va j biéu dién s6 12 1 hogc 16n hon va tdng cia i va j 1a tir 6 dén 80.
C4HsO-(C2H40)i-(C3H6O);-H.... (15)
Trong cbng thirc, i va j biéu dién s6 1a 1 hogic 16n hon va tdng cia i va j 1a tir 6 dén 80.
CH3;COO-(C3Hs0)n-COCHs... (16)
Trong cong thtic, h biéu dién sb tix 6 dén 80.
V6i diu polyoxyalkylen, mot loai dau polyoxyalkylen c6 thé dugc st dung riéng
1€, hogc hai hay nhiéu loai diu polyoxyalkylen c6 thé dugc st dung két hop.
(2-2) Dau may lanh hydrocacbon

Vi du, nhu ddu may lanh hydrocacbon, alkylbenzen c6 thé duoc sir dung.
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Véi alkylbenzen, cac alkylbenzen phén nhanh dugc tdng hop tir san pham duoc
polyme héa propylen va benzen lam nguyén li¢u thd nho sir dung chét xtc tac ching
han nhu hydro florua va alkylbenzen mach thing dugc tong hop tir parafin thuong va
benzen lam nguyén li€u tho st dung chit xtc tac tuong tu c6 thé duge st dung. S6
nguyén tr cacbon trong nhém alkyl t6t hon 12 tir 1 dén 30 va t6t hon nita 13 tir 4 dén 20,
xét vé& viéc dat duge @6 nhét thich hop nhu dau gbc dau bdi tron. Ngoai ra, sb luong
nhém alkyl ma mét phan ti alkylbenzen phu thudc vao sd nguyén tir cacbon ctia nhém
alkyl, nhung tét hon 1 tir 1 dén 4 va t5t hon nita 1a tir 1 dén 3 d¢ giit d0 nhét trong pham
vi da dugc thiét lap.

Luu ¥ rang diu may lanh hydrocacbon dugc uu tién luu thong cing véi moi chét
lanh trong hé théng tudn hoan lanh. Mic du dang dau may lanh dugc ua chudng nhét 1a
loai dugc hoa tan trong mdi chit lanh, mién 1a diu may lanh c6 thé dugc luu thong ciing
v6i moi chét lanh trong hé théng tudn hoan lanh, vi du ngay ca khi dau may lanh c6 kha
nang hoa tan thip (vi du nhu dau may lanh dugc néu trong Pon sang ché Nhat Ban sb
2,803,451) ¢6 thé duoc st dung. Dé luu thong diu may lanh trong hé théng tudn hoan
lanh, d§ nh6t dong hoc cua dau may lanh dugc yéu cAu phai nho. Nhu do nhét dong hoc
ctia ddu may lanh hidrocacbon, t6t nhét 12 1 mm?s hodc cao hon va 50 mm?/s hoic thip
hon & 40°C, va tét hon nita 12 tir 1 mm?/s hodc cao hon va 25 mm?/s hozc thép hon.

Dau may lanh nay c6 thé dugc st dung riéng 1¢ nhu mot loai, hogdc hai hay nhiéu
loai c¢6 thé dugc str dung két hop.

Ham luong cia ddu may lanh hydrocacbon trong luu chét hoat dong cho may
lanh c6 thé 13, vi du, 10 phan khéi lugng hodc cao hon va 100 phan khdi lugng hodc
thép hon, va tét hon nita 1a 20 phan khéi lugng hodc cao hon va 50 phan khéi lugng
hoc thip hon, twong tmg véi 100 phan khéi luong cua thanh phén moéi chét lanh.

(2-3) Céac hat nhya
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Theo sang ché, dau may lanh chira cac hat nhya véi phan bd kich ¢& hat riéng.
Cac hat nhua dé cap dén tap hop cac vat thé dang hat dugc tao nén tir nhua. Luu y réng,
dé thuan tién, trong sang ché, thuat ngtt "hat nhya" c6 nghia 1a ching & trang thai phan
tan trong diu may lanh va thuét ngit "bot nhya", s& dugc dé cép sau, c6 nghia 1a no 1a
tap hop céc vét thé dang hat dugc tao nén tir nhya, nhung & trang thai kho. C6 "su phéan
bd kich c& hat riéng" c¢6 nghia la kich ¢ hat cta cac hat nhya c6 su phan b6 kich ¢ hat
tuwong ddi rong.

Nhu s€ dugc mo ta dudi day, thiét bi tudn hoan lanh bao gém so dd mdi chit
lanh, va tiy thudc vao vi tri cua so dd moi chit lanh ma thanh ph?m moi chét lanh, dau
may lanh hoac luu chit hoat dong cho mdy lanh tdn tai. Khi 18 thong nhé xay ra trong
so dd moi chat lanh nhu vay, ¢6 kha niang moi chét lanh c6 thé ro ri ra bén ngoai qua 16
do.

Theo sang ché, cac hat nhya hoat dong theo cach ma phan trong s6 chiing lot vao
16 gay rd ri moi chit lanh va chin 16 it nhét mot phén, t5t hon 12 hoan toan vé co ban.
Puong kinh 13 ciia 15 bi chin khong nhét thiét phai dong nhét va c6 thé thay doi nhiéu
tuy thudc vao cac yéu t& nhu sy khac biét riéng trong thiét bi tudn lanh va mdi truong
ma n6 dugc b tri. Ngoai ra, tuy thudc vao moi trudng ma so dd moi chét lanh ton tai,
18 dugce tao ra co thé phat trién dé c6 duong kinh 16n hon. Pé xir Iy nhiéu loai duong
kinh 18 nhu véy, t6t nhat 12 cac hat nhya theo séng ché c6 d6 rong phan bd twong ddi
rong va phan bé rong nhu phéan b kich c& hat riéng. Nho d6, ¢6 thé giam ty 1€ rd ri méi
chét lanh.

Theo séng ché, véi su phan bd kich ¢ hat riéng nhu vay, cu thé 12 Dso va Doo/D1o
6 thé duge st dung 1am cac chét chi thi. Tai day, D1o, Dso, va Do c6 nghia 1a c4c kich
¢& hat khi ty 16 thé tich tich liy trong phén bé kich ¢& hat dwa trén thé tich 1an luot 12
10%, 50% va 90%. Céc kich ¢& hat nay dugc tinh toan tir sy phan bd kich ¢& hat duoc

do bang thiét bi do phan bd kich ¢& hat kiéu lang ly tim (CAPA-700, Horiba) trong khi
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cac hat nhua dugce phén tan trong dau may lanh, nhu s& dugc néu trong cac vi du dudi
day.

Theo sang ché, su phan b6 kich ¢ hat riéng dé cap dén Dso tir 2,0 pm dén 10,0
um va Dgo/Dio tir 4,0 dén 14,0. Dso 12 khai niém twong tu nhu duong kinh hat trung binh
ctia cac hat nhua va khi Dso cua cac hat nho hon pham vi trén, ¢6 xu hudéng c6 nhiéu hat
qué nhé va lot qua 15, va do d6 chiing khong thé gop phan vao viéc chin kin 18. Khi Dso
cua céac hat 16n hon pham vi trén, ¢6 xu huéng co nhiéu hat quéa 16n va khong thé di vao
18, va do d6 ching khéng thé gop phan vio viéc chin kin 18.

Gidi han dudi ctia Dso tét hon 1a 2,5 pm, t&t hon nita 1a 3,0 pum, ddc biét tot hon
14 3,5 um, tt hon nira 13 4,0 pm, va tét nhat 12 4,5 pm, va vi du 1a 5,0 um. Gi6i han trén
ctia Dso t6t hon 13 9,5 pm, tdt hon nita 14 9,0 pm, dic biét tot hon 12 8,5 pum, va tdt hon
nita 1a 8,0 pm.

Mac du phy thudc vao moi truong ma thiét bi tudn hoan lanh duoc dit, c6 thé
mong dgi rang ty 1 cac hat c6 thé gop phﬁn vao vao viéc chin kin 18 s& c6 xu huéng
duogc tang 1én khi, vi du, cac hat nhya c6 giéi han trén va/hodc gidi han dudi nhu dé néu
trén, nhung diéu nay khong rang budc véi sang ché.

Ngoai ra, gi6i han dudi ctia Doo/D1o t5t hon 12 4,5 va tét hon nita 14 5,0. Gi6i han
trén cia Doo/Dio tdt hon 1a 13,5 va tot hon 1a 13,0. Gia tri Deo/D1o nhu vay c6 nghia 1a
d6 rong phén bd cta kich ¢ hat 16n. Nhu trong truong hop cia Dso, dbi véi gi6i han
trén va gioi han dudi cua nd, khi gia tri cia Deo/D1o qua nhd, c¢é xu hudng co6 nhiéu hat
nhé lot qua 16 va khong thé gop phan vao viéc chan kin 16, va khi gié tri qua 16n, c6 xu
huéng c6 nhiéu hat 16n khong thé di vao 15 va do d6 chiing khong thé g6p phan vao viée
chin kin 16.

Theo sang ché, theo phuong 4n thich hop, su phan b kich c& hat riéng bao gdm
5 1ech chuén tir 3,0 pm dén 8,0 um. Do 1éch chuin duoc tinh toan tir su phan b kich

c& hat duge do bang thiét bi do phan bd kich c& hat kiéu ling ly tim, nhu duge néu trén.

41



47285 42/73

Gidi han dudi cla d léch chuan nay ot hon 14 3,5 um va dic biét tt hon 1a 4,0 um.
Gi6i han trén cta d6 l1éch chuin nay tot hon 12 7,5 pm. Gia tri do 1é&ch chudn nhu vay ¢
nghia la d rong phin bd cta kich ¢ hat 16n, va diéu tuong tu dugc néu trén ap dung
cho gidi han trén va giéi han du6i nhu d6i véi Doo/Dio.

Theo sang ché, nhua cu thanh cac hat nhua c6 thé 1a bét ky loai thich hop nao,
va t6t nhét 12 nhya ¢6 tinh mém déo vi n6 c6 thé dé dang tuan theo va di vao hinh dang
ctia 16 giy ra ro ri moi chét lanh. Cu thé, nhua c6 thé 14 nhya silicon, nhua cé chira flo
hodc tuong tu, va t6t hon 1a nhya c6 ¢6 chira flo, tdt hon nita 1a nhua polytetrafloetylen
(PTFE), nhya dong tring hop tetrafloetylen/hexaflopylen (FEP), nhwa ddng trang hop
tetrafloetylen/perfloalkyl vinyl ete (PFA), hodc loai twong tu, vi du, dac bi€t tot hon 1a
nhua polytetrafloetylen (PTFE), va t6t hon nita 1a nhwa PTFE trong lugng phan tir thap.
Khi cac hat nhya dugc cAu thanh bdi nhua silicon, nhua c6 c6 chira flo, hodc tuong tu,
ching dé dang dugc phén téan ddng déu trong diu may lanh vi trong lugng riéng cao.
Ngoai ra, ching c6 kha nang chiu nhiét, do bén va d6 bdi tron cao, va 6n dinh véi moi
chit lanh va diu may lanh nén rat phu hop.

Tét hon 12 nhua PTFE c6 trong lugng phan tir thip c6 d6 nhét ndng chay & 380°C
tir 1 x 102 @én 7 x 10% Pa-s. Trong sd cac loai nhua PTFE c6 trong lugng phén tir thap
nhu vy, loai ¢6 8 hodc 16n hon va 14 hodc nho hon cac nguyén tir cacbon vé co ban
khong chira axit perflocacboxylic va/hoac mubi ctia né dugce vu tién, va loai c6 8 nguyén
ttr cacbon vé co ban khong chira axit perflocacboxylic (PFOA) va/hodc mudi cta ching
van dugc wu tién hon. Luu y rr?mg, theo sang ché, cum tir "vé co ban khong chtra" c6
nghia 13, trén co s¢ khéi luong, tét hon 1a tir 50 ppb hodc thip hon, dic biét tét hon 1a
tha“ip hon 25 ppb, van t&t hon nira 1a 15 ppb hodc thép hon, va dic biét tot hon 1a thép
hon 5 ppb hodc nho hon. Gidi han duéi la khong gidi han va co thé 12 nho hon gi6i han
phat hién. Lugng axit perflocacboxylic trén va/hodc mudi cta ching c¢é thé duge do

bang sic ky 1ong.
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Péi v6i phuong phép san xuit nhya PTFE c6 trong lwgng phan tir thap, c6 mot
s6 phwong phap ching han nhu tring hop, phan ly bang btrc xa va phan ly bang nhiét.
Theo sang ché, nhya PTFE c6 trong lugng phan tt thap dugc thu béi phuong phap tring
hop dugc uu tién hon. Theo sang ché, trong trudng hop nhua PTFE c6 trong luong phan
t thép duoc thu bdi phuong phap phan ly béng birc xa, thi loai nhua c6 8 hodc 16n hon
va 14 hodc nhé hon nguyén tir cacbon ma vé co ban khong chita axit perflocacboxylic
va/hodc mudi cia chung cling duoc vu tién hon.

Luu ¥ rang nhua PTFE c6 trong lugng phan ti thip duoc thu boi phwong phap
phan ly bang birc xa tot hon 1a bét ky loai nhua PTFE c6 trong lugng phén tir thip nao
duge thu bing cac phuong phip dugc néu trong, vi du: Cong bb qubc ¢ s6 WO
2018/026012, WO 2018/026017, WO 2019 / 156036, WO 2020/156037, WO
2019/156038, WO 2019/156039, WO 2019/156053, WO 2019/156065, WO
2019/156067 va WO 2019/156071.

Céc hat nhya nhu vay c6 thé dugc bao gbm trong diu may lanh voi bt ky ham
luong thich hop nao. Vi dy, ham lugng cua cac hat nhya, theo gidi han dudi, tdt hon 1a
0,0001 phan khéi luvong, tt hon nita 12 0,001 phin khéi lugng, t6t hon nita 12 0,01 phan
khéi luong, va dic biét tot hon 12 0,1 phan khéi lugng, so véi 100 phan khéi lugng ciia
dau may lanh. Ham luong cia céc hat nhua, theo gidi han trén, tét hon 12 20 phan khéi
lugng, t6t hon nita 1a 10 phan khéi luong, t&t hon nita 13 5 phan khéi lugng, va dic biét
t6t hon 1a 3 phan khéi lugng. Khi ham lugng nhé hon 0,0001 phan khéi lugng, anh
hudng cta tac dong lam chan kin hoan toan vé co ban 18 gay rd ri moi chét lanh tré nén
nhé. Khi ham lwong vugt qua 20 phin khéi lwong, d6 nhét ctia ddu may lanh duoc ting
1én va kha nang chay ctia didu may lanh bi giam.

Dau may lanh ma c6 chira cac hat nhua c6 phan bd kich ¢& hat riéng theo sang
ché ¢6 thé duoc thu, vi du, thu duge bt nhya c6 phan b kich c& hat rong, nghién thanh

bot néu cin va tron bot nhya d6 dé duoc phéan tan trong dau may lanh. Phuong phéap
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nghién thanh bot va phuong phap phan tan/tron c6 thé 1a bit ky phuong phap thich hop
nao da duoc biét dén, va vi du, may déng hoéa, may nghién truc lan, méy nghién cat hodc
cac phuong phép tuong tu.

(2-4) Chét phu gia

Dau may lanh c6 thé chtra mot loai chét phu gia hodc hai hay nhiéu loai cht phu
gia.

Céc vi du v& chét phu gia bao gdbm chét khir axit, chét 4p suét siéu cao, chit chdng
oxy hoa, chét chéng tao bot, chit cai thién dd tron tru, chét khtr hoat tinh kim loai chéng
han nhu chét khir hoat tinh ddng, chét chéng dn mon va chét tuong hop.

Véi chat khir axit, phenyl glyxydyl ete, alkyl glyxydyl ete, alkylen glycol
glyxydyl ete, xyclohexen oxit, a-olefin oxit, cac hop chét epoxy chéng han nhu dau dau
nanh dugc epoxy hoa, cacbodiimit, va cac loai twong tu cd thé duoc sir dung. Luu y
rang, trong sd nay, phenyl glyxydyl ete, alkyl glyxydyl ete, alkylen glycol glyxydyl ete,
xyclohexen oxit, va oxit a-olefin dugce uu tién hon xét vé kha nang tron 1an. Cac nhém
alkyl cua alkyl glyxydyl ete va nhom alkylen cta alkylen glycol glyxydyl ete c6 thé
dwoc phan nhanh. S6 nguyén tit cacbon trong chung c6 thé 1 3 hodc 16m hon va 30 hoic
nho hon, t6t hon 12 4 hodc 16n hon va 24 hogc nhé hon, va tot hon nita 1a 6 hogc 16n hon
va 16 hodc nho hon. Ngoai ra, ddi vai oxit a-olefin, tong sb nguyén tir cacbon c6 thé 1a
4 hogc 16n hon va 50 hodc nho hon, tot hon 1a 4 hogc 16n hon va 24 hodc nho hon, va
tdt hon 1a 6 hodic 16n hon va 16 hoic nhé hon. Chi mdt loai chit khir axit ¢6 thé duoc st
dung, hodc nhiéu loai ¢6 thé dugc s dung két hop.

Vi du, v6i chét ap suét siéu cao, cac chét co chura este phosphat cé thé dugc st
dung.

Vi este phosphat, céc este phosphat, cac este phosphit, este phosphat axit, este phosphit

axit va cac loai tuong tu c6 theé dugc sir dung, va cac chat ma c6 chira mudi amin cua
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este phosphat, este phosphit, este phosphat axit va este phosphit axit cling ¢ thé duogc
st dung.

Véi este phosphat, c6 phosphat triaryl, phosphat trykyl, phosphat trykylaryl,
phosphat triarylalkyl, testkenyl phosphat, va cac loai twong tu. Hon nita, khi li€t k€ cu
thé este phosphat, co triphenyl phosphat, tricresyl phosphat, benzyl diphenyl phosphat,
etyl diphenyl phosphat, tributyl phosphat, etyl dibutyl phosphat, cresyl diphenyl
phosphat, dicresyl phenyl phosphat, etylphenyl diphenyl phosphat, dietylphenyl phenyl
phosphat, propylphenyl diphenyl phosphat, dipropylphenyl phenyl phosphat,
trietylphenyl phosphat, tripropylphenyl phosphat, butylphenyl diphenyl phosphat,
dibutylphenyl phenyl phosphat, tributylphenyl phosphat, trihexyl phosphat, tri(2-
etylhexyl) phosphat, tridexyl phosphat, trilauryl phosphat, trimyristyl phosphat,
tripalmityl phosphat, tristearyl phosphat, trioleyl phosphat va twong tu.

Ngoai ra, 1a cac vi du cu thé vé este phosphit, c6 trietyl phosphit, tributyl
phosphit, triphenyl phosphit, tricresyl phosphit, tri(nonylphenyl) phosphit, tri(2-
etylhexyl) phosphit, tridexyl phosphit, trilauryl phosphit, triisooctyl phosphit, diphenyl
isodexyl phosphit, tristearyl phosphit, trioleyl phosphit, va céc loai tuong tu.

Ngoai ra, nhu 1a céc vi du cu thé cua este phosphat axit, c6 2-etylhexyl phosphat
axit, etyl phosphat axit, butyl phosphat axit, oleyl phosphat axit, tetracosyl phosphat
axit, isodexyl phosphat axit, lauryl phosphat axitphosphat axit, tridexyl phosphat axit,
stearyl phosphat axit, isostearyl phosphat axit, va cac loai twong tu.

Hon nita, nhu 14 cac vi du cu thé vé este phosphit axit, c¢6 dibutyl hydro phosphit,
dilauryl hydro phosphit, dioleyl hydro phosphit, distearyl hydro phosphit, diphenyl
hydro phosphit, va cac loai twong tw. Trong sb cic este phosphat dwgc liét ké trén,
phosphat axit oleyl va phosphat axit stearyl 1a phu hop.

Ngoai ra, trong sb cac amin dugc sit dung trong mudi amin cia este phosphat,

este phosphit, este phosphat axit hodc este phosphit axit, cac vi du cu thé vé amin duoc
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thé mot 14n bao gdm butylamin, pentylamin, hexylamin, xyclohexylamin, octylamin,
laurylamin, stearylamin, oleylamin va benzylamin. Ngoai ra, cac vi du cu thé vé cac
amin khong dugc thé bao gdbm dibutylamin, dipentylamin, dihexylamin,
dixyclohexylamin,  dioctylamin,  dilaurylamin,  distearylamin,  dioleylamin,
dibenzylamin,  stearyl = monoetanolamin, dexyl = monoetanolamin,  hexyl
monopropanolamin, benzyl monoetanolamin, phenzyl monoanolamin. Hon nita, cac vi
du cu thé v& cac amin dugc thé ba 1an bao gdm tributylamin, tripentylamin, trihexylamin,
trixyclohexylamin,  trioctylamin,  trilaurylamin, tristearylamin, trioleylamin,
tribenzylamin, dioleyl monoetanolamin, dilauryl monopropanolamin, dioctyl
monoetanolamin, dihexyl monopropanolamin, dibutyl monopropanolamin, oleyl
dietanolamin, stearyl dipropanolamin, lauryl dietanolamin, octyl dipropanolamin, butyl
dietanolamin, benzyl dietanolamin, phenyl dietanolamin, tolyl dipropanolamin, xylyl
dietanolamin, trietanolamin, va tripropanolamin.

Ngoai ra, cac vi du vé cac chit ap suit siéu cao khac véi cac chét duoc néu trén
bao gdbm cac chét ap sut siéu cao gbc hop chit luu huynh hitu co ching han nhu
monosulfua, polysulfua, sulfoxit, sulfon, thiosulfinat, cac chét béo hoic dau duoc sulfua
héa, thiocacbonat, thiophen, thiazol, va este etanmetansulfonat; chét ap suét siéu cao
gbc este thiophosphat chéng han nhu trieste thiophosphat; cac chét ap suit siéu cao gdc
este ching han nhu axit béo cao hon, axit béo hydro xyaryl, este rugu polyhydric va este
acrylat; chit 4p sudt siéu cao gdc clo hitu co nhu hydrocacbon duge clo héa bao gbm c
parafin dugc clo héa, va cac dan xudt axit cacboxylic duoc clo hoa; cac cht ap suét siéu
cao duoc flo héa hitu co chéng han nhu axit cacboxylic béo dugc flo hoa, nhua etylen
dugc flo hoa, polysiloxan alkyl dugc flo hoa, va graphit dugc flo hoa; cac chit ap suat
siéu cao gbc ruou chiang han nhu ruou cao hon; va céc chét 4p suét siéu cao gbc hop
chit kim loai nhu mudi naphthenat (naphthenat chi va cac chét trong tu), mubi axit béo

(axit béo chi va céc chit twong tu), mubi thiophosphat (dialkyldithiophosphat kém va
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cac chét tuong tir), mudi thiocacbamat, hop chét organomolypden, hop chét organotin,
cac hop chit organogermanium, va cac este borat.

V6i chit chdng oxy hoa, chat chdng oxy héa phenolic va chét chéng oxy hoa loai
amin ¢6 thé duge st dung. Dbi véi chit chdng oxy héa phenolic, ¢6 2,6-di-tert-butyl-4-
metylphenol (DBPC), 2,6-di-tert-butyl-4-etylphenol, 2,2'-metylenbis(4-metyl-6-tert-
butylphenol), 2,4-dimetyl-6-tert-butylphenol, 2,6-di-tert-butylphenol, di-tert-butyl-p-
cresol, bisphenol A, va cac chit twong tu. Ngoai ra, d6i v6i chit chdng oxy hoéa loai
amin, c¢6 N,N'-diisopropyl-p-phenylendiamin, N,N'-di-sec-butyl-p-phenylendiamin,
phenyl-a-naphthylamin, N,N'-di-phenyl-p-phenylendiamin, N,N-di(2-naphthyl)-p-
phenylendiamin, va nhitng chét twong ty. Luu ¥ ring cac chit khir 6xy ma thu gitt 6xy,
ciing ¢6 thé duoc sir dung lam chét chéng 6xy hoéa.

Vi dy, véi chét chéng tao bot, cac hop chét silic c¢6 thé dugc sir dung.

Vi du, v&i chét cai thién dd tron tru, rwgu cao hon, axit béo va céac chét tuong tu
¢6 thé duoc str dung.

V6i chét khir hoat tinh kim loai ching han nhu chét khir hoat tinh dong,
benzotriazole va cac din xuét cua chung, va cac chét tuong tu c6 thé duoc st dung.

V6i chét chdng an mon, dithiophosphat k&m va cac chit tuong tu ¢6 thé dugc st
dung.

Chét twong thich 1a khong giéi han va c6 thé duoc lua chon sao cho phi hop
trong sd cac chét tuong hop thuong dugc sir dung, va mot loai chét twong hop céd thé
duoc st dung riéng 1¢ hodc hai hay nhiéu loai chit twong hop c¢6 thé dugc st dung. Céc
vi du vé chét trong hop bao gdm polyoxyalkylen glycol ete, amit, nitriles, Xeton,
clocacbon, este, lacton, aryl ete, floete va 1,1,1-trifloalkan. V&i chét teong hop,
polyoxyalkylen glycol ete ddc biét thich hop.

Luu ¥ ring, theo yéu ciu, cht phu gia mang tai, chit khir clo, chat phan tan chét

tay rira, chit cai thién tri sé do nhot, chat cai thién do bén nhiét, chat on dinh, chit uc
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ché an mon, chét cai thién chiu nhiét, chit 1am giam diém chay, chat chdng chat ri sét,
va céc chit twong tu cling 6 thé duoc thém vao dau may lanh.

béi voi luong mdi chét phu gia duoc trn, ty 1& duge chua trong dau may lanh
¢6 thé 12 0,01% khdi luong hodc 16n hon va 5% khéi lugng hogc nho hon, va tot hon 1a
0,05% khéi luong hodc 16n hon va 3% khéi lugng hodc nhé hon. Luu y rang ty 1é tron
clia cc chit phu gia trong luu chit hoat dong cho mdy lanh dugc tao nén bang cach két
hop thanh phn moi chét lanh va diu méy lanh t&t hon 1a 5% khdi lugng hodc nho hon
va tét hon nita 1a 3% khéi lugng hogc nho hon.

Luu ¥ ring dau may lanh t8t hon 12 ¢6 ndng d6 clo 1a 50 ppm hodc thap hon va
tdt hon 1a ¢6 ndng d6 luu huynh 1a 50 ppm hogc thap hon.

(3) So dd mdi chat lanh

Fig.1 thé hién vi du vé so dd méi chat lanh 10 ma thiét bi diéu hoa khong khi 1,
1a thiét bi tudn hoan lanh.

Thiét bi diéu hoa khong khi 1 1a thiét bi duoc st dung dé 1am lanh va/hodc lam
nong trong nha nho thuc hién qua trinh tudn hoan lanh kiéu nén hoi. Thiét bi diéu hoa
khong khi 1 chii yéu bao gdm bo phan ngoai trdi 2, bd phan trong phong 3 va 6ng ndi
méi chét lanh phia chit 16ng 9 va dng nbi mdi chit lanh phia khi 8 ndi bd phan ngoai
troi 2 va bd phéan trong phong 3.

So dd méi chit lanh 10 ma thiét bi diu hoa khong khi 1 ¢6 bao gdbm may nén 4,
bo trao ddi hhiét ngoai troi 5, van gidn nd 6 va bd trao dbi nhiét trong nha 7, va so dd
mdi chét lanh kidu nén trén dugc tao ciu hinh bang cach két nbi chung véi 6ng ndi moi
chét lanh phia chét 16ng 9, dng nbi moi chét lanh phia khi 8 va ng mdi chét lanh khac.
Luu ¥ ring thiét bi diéu hoa khong khi 1 ¢6 may vi tinh, bo nhé va cac thanh phan khac

va ¢6 phan diéu khién dé€ dan dong va dicu khien cac céc thi€t bi truyén dong khac nhau.
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Luuy réng, trong so dd méi chét lanh 10, luu chit hoat dong cho may lanh c6
chtra thanh phﬁn moi chit lanh ma 13 méi chit lanh nhu di néu trén, va dau may lanh
duoc bao gdm.

(3-1) B phén trong phong

B0 phéan trong phong 3 dugc lap dat trén bé mit trdn hodc tudng clia phong, duge
két nbi voi bd phan ngoai troi 2 thong qua 5ng ndi moi chét lanh phia chét 1ong 9 va dng
ndi moi chit lanh phia khi 8, va cu thanh phin ctia so @ mdi chét lanh 10. Luu y ring,
trong so dd moi chét lanh 10, nhiéu bd phan trong phong 3 ¢6 thé dugc két ndi song
song v41 nhau.

B0 phén trong phong 3 ¢6 bd trao dbi nhiét lanh 7 va quat bd phéan trong phong
13.

B6 trao dbi nhiét lanh 7 1a khong gi6i han, va vi du, né dugc tao cdu hinh véi cac
6ng truyén nhiét va nhiu canh tan nhiét. Bo trao d6i nhiét lanh 7 ¢6 chirc ndng nhu thiét
bi bay hoi cho moi chét lanh trong qua trinh lam lanh dé thuc hién viéc 1am lanh khong
khi lanh va ¢6 chitc nang nhu binh ngung cho moi chét lanh trong qua trinh 1dm néng
dé 1am noéng khéng khi lanh.

Quat bo phan trong phong 13 hut khong khi lanh vao b phan trong phong 3, va
tao ra ludng khong khi ma qua d6 khong khi lanh trai qua qua trinh trao d6i nhiét véi
mdi chét lanh trong bo trao dbi nhiét lanh 7 va sau d6 dugc cAp t6i bén trong nhu l1a
khong khi cép. Quat bd phan trong phong 13 ¢6 ddng co cho quat bd phéan trong phong.

(3-2) B0 phén ngoai troi

Bd phan ngoai troi 2 duge lép ddt ngoai troi va dugc két ndi voi bd phan trong
phong 3 théng qua dng nbi moi chét lanh phia chét 16ng 9 va 6ng ndi mdi chit lanh phia

khi 8.
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B0 phén ngoai trdi 2 ¢6 may nén 4, b trao dbi nhiét néng 5, quat bd phan ngoai
troi 12, van tiét luu 6, bd chia 11, van chuyén d6i bbn cira 10, van khoa phia chét long
14, van khoa phia khi 15, va céc thanh phén tuong tu.

May nén 4 1a may nén loai pittong hodc tuong tu, duoc dan dong bsi dong co
may nén. Vi dy, ddng co may nén co thé 1a dong co duge din dong bési ngudn dién thong
qua thiét bi bién tn (khong dwoc thé hién trén hinh vé).

BO trao ddi nhiét nong 5 1a khong gidi han, va vi du, n6 duoc tao cAu hinh véi
cac dng truyén nhiét va nhidu canh tan nhiét. B trao ddi nhiét néng 5 ¢6 chirc ning nhu
binh ngung cho mbi chét lanh trong qua trinh lam lanh va hoat dong nhu thiét bi bay hoi
cho méi chét lanh trong qua trinh 1am noéng.

Quat bo phan ngoai troi 12 hit khong khi néng vao bd phan ngoai troi 2 va tao
ra ludng khong khi ma qua d6 khong khi néng trai qua qua trinh trao d6i nhiét véi moi
chét lanh trong bd trao d6i nhiét néng 5 va sau d6 dugc xa ra bén ngoai. Quat bd phan
ngoai troi 12 nay cé ddng co cho quat bo phén ngoai troi.

Van tiét lvu 6 c¢6 kha ning diéu chinh ap suit cia moi chit lanh di qua né bang
céch diéu chinh d6 mé cua van.

B6 chita 11 duge bd tri & phia dau vao cia may nén 4 giita van chuyén dbi bbn
cira 10 va méy nén 4, va tach mdi chét lanh & trang thai 10ng khoi mdi chit lanh & trang
thai khi.

Van chuyén ddi bdn cira 10 c6 thé chuyén trang thai két ndi gitra trang thai két
ndi hoat déng 1am lanh trong d6 phia sau ctia bo chira 11 va van khoa phia khi 15 duge
két ndi trong khi két ndi phia xa ctia may nén 4 va b trao dbi nhiét néng 5 va trang thai
két ndi hoat dong 1am noéng trong d6 phia sau ctia bd chira 11 va b trao d6i nhiét néng

5 dugc két nbi trong khi két ndi phia xa cia may nén 4 va van khéa phia khi 15.
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Van khoa phia chat 1éng 14 va van khéa phia khi 15 1a cac van dugc bb tri tai cac
phin ma két nbi véi thiét bi va éng bén ngoai (cu thé 1a 6ng nbi méi chat lanh phia chat
16ng 5 va dng nbi moi chét lanh phia khi 6).

(3-3) Tuan hoan lanh

Trong thiét bj diéu hoa khong khi 1, trong qua trinh 1am lanh, van chuyén dbi bén
ctra 10 ¢ trang thai két ndi hoat dong lam lanh va moi chét lanh c6 nhiét do cao, 4p suét
cao dugc xa ra khoi may nén 4 dugc ngung tu & bo trao d6i nhiét néng 5, c6 chirc ning
nhu binh ngung cho méi chit lanh, dwgc gidi nén khi n6 di qua van tiét luu 6 va dugc
cap t6i phia khi cia by phan trong phong 3 thong qua bng ndi maéi chét lanh phia chat
16ng 9. M6i chat lanh da dugc cAp t6i bo phan trong phong 3 dugc lam bay hoi trong bd
trao dbi nhiét lanh 7, ¢6 chirc ning nhu thiét bi bay hoi cho méi chat lanh, di qua éng
ndi moi chét lanh phia khi 8, va sau d6 duge hut vao may nén 4 thong qua bd chtra 11
cta bd phan ngoai troi 2.

Trong thiét bi diéu hoa khong khi 1, trong qua trinh 1am néng, van chuyén d6i
bbn ctra 10 & trang thai két ndi hoat dong 1am néng va moi chét lanh c6 nhiét d6 cao, ap
suét cao duge xa ra khéi may nén 4 dugc chuyén t6i phia khi ctia b phan trong phong
3 thong qua éng nbi moi chét lanh phia khi 8. Mbi chét lanh da dugc chuyén t6i bd phan
trong phong 3 dugc ngung tu trong bo trao ddi nhiét lanh 7, c6 chirc ning nhu binh
ngung cho moi chét lanh, va dugc chuyén ti van tiét luu 6 ctia b phan ngoai troi 2
thong qua dng ndi moi chét lanh phia chat 1ong 9. Mbi chat lanh da dugc giai nén khi di
qua van tiét luu 6 dugc lam bay hoi trong bd trao d6i nhiét néng 5, c6 chirc ning nhu
thiét bi bay hoi cho méi chit lanh, va dugc hit vio méy nén 4 thong qua bd chua 11.

Luuy réng thiét bi tudn hoan lanh 12 khong gidi han va céc vi du cia chiing bao
gdm céc thiét bi lam lanh cho méy diéu hoa khong khi trong phong, didu hoa khong khi
dang ti démg, may lanh, may diéu hoa khong khi 6 to, thiét bi cAp nudc néng, may hat

4m, may dong lanh, kho 1am lanh va déng lanh, may béan hang ty dong, quay trung bay
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va nha may hoa chét, nhung trén hét, né dic biét duge uu tién sir dung trong may lanh
¢6 may nén duoc bit kin. Ngoai ra, mdi loai diu may lanh theo phuong 4n nay cé thé
duoc st dung trong bét ky loai may nén nao, chang han nhu loai pittdng, quay hoic ly
tAm. Luu ¥ ring, trong cac mdy lanh nay, dau may lanh theo phwrong 4n hién tai dugc str
dung [am luu chét hoat dong cho may lanh da dugc tron véi thanh phén mdi chét lanh.

(4) Mbi chét lanh va thanh phan mdi chét lanh

(4-1) binh nghia ctia cac thuat ngix

Thuét ngit "moi chat lanh" nhu duge sit dung & déy bao gbm it nhat hop chét co
s6 mdi chat lanh bat dau bz:ing cht R (sé ASHRAE), cho biét cac loai mdi chit lanh, nhu
dugc dinh nghia béi tiéu chudn ISO 817 (T4 chirc Tidu chuan héa Quéc té), va ciing bao
gdm nhitng chét c6 dic tinh mdi chét lanh twong duong véi dic tinh cta cac hop chét
trén, ngay ca khi ching chua dugc 4n dinh s hiéu moi chét lanh. Moi chét lanh duoc
phan loai rong radi thanh "cac hop chit flocacbon”" va "cac hop chit khong phai
flocacbon" vé mit cdu tric cua cac hop chat. "Céc hop chét flocacbon" bao gém céc
cloflocacbon (CFC), cac hydrocloflocacbon (HCFC) va cac hydroflocacbon (HFC). Céc
vi du v& "hop chat khong phai flocacbon" bao gbm propan (R290), propylen (R1270),
butan (R600), isobutan (R600a), cacbon dioxit (R744) va amoniac (R717). Luuy rang
"mbi chét lanh" bao gdm hdn hop ctia nhidu loai méi chét lanh.

Nhu dugc st dung & ddy, thut ngit "thanh phin mdi chét lanh" dé cap t6i chat 1a
chinh mai chét lanh (bao gdm hdn hgp cic moi chit lanh) va chét khac c6 chta thém
thanh phan khéc, ma thanh phin khac dugc phén biét véi chinh méi chét lanh (bao gdm
ca hdn hop moi chét lanh). "Thanh phan méi chét lanh" nay bao gdm c4c thanh phan c6
thé duoc str dung dé thu duge luu chit hoat ddng cho méy lanh bang céach tron véi it
nhéit mot loai dau may lanh.

Nhu duge st dung & déy, thuat ngit " luu chét hoat dong cho may lanh" bao gdbm

cac thanh phdn c6 chua thanh phdn méi chat lanh va dau may lanh, va doi khi c6 thé
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duoc goi 1a "luu chét hoat dong c6 chira diu may lanh" dé phan biét v6i "thanh phan
moi chét lanh".

Luu y rang, vi thuit ngit bao gdm it nhat ba dang: "moi chét lanh", "thanh phan
mdi chét lanh" va "luu chét hoat dong cho may lanh (luu chét hoat dong co chtra dau
may lanh)", "thanh ph?m ¢6 chtra moi chét lanh .

Thuét ngit "thay thé" nhu dugc st dung & ddy c6 nghia 1, nhu mau dAu tién, khi
duoc st dung trong béi canh thay thé moi chét lanh thir nhat bang moi chét lanh thi hai,
thibt bj duoc thiét ké dé duge van hanh nho sir dung mdi cht lanh tht nhat ¢6 thé dugce
van hanh nhe st dung moi chét lanh thir hai trong cac diéu kién téi wu v6i chi nhitng
thay dbi nhé vé thanh phan (it nht mot trong nhitng thanh phin sau: diu may lanh,
miéng dém, bao bi, van tit luu, may sdy va cac thanh phan khac) va diéu chinh thiét bi
theo yéu cau. Nghia 13, mau nay dé cap toi hoat dong clia cing mot thiét bi voi méi chét
lanh "thay thé". Céc khia canh ctia md hinh "thay thé" nay co thé bao gdbm "cac su thay
thé d6i chut", "cac su thay thé g'?ln nhu ddi chit” va "cac su bd sung", theo thr ty mirc
d6 thay déi va diéu chinh cin thiét dé thay thé moi cht lanh thtr nhat bing moi chat lanh
thr hai nho hon.

V6i mau thir hai, thuét ngir "thay thé" cling bao gdm viéc str dung thiét bi dugc
thiét ké d8 van hanh bing moi chét lanh th hai, véi méi chat lanh thir hai dugc gén vao,
cho tng dung tuong ty nhu tng dung hién c6 cua moi chét lanh thir nhat. M3u nay dé
cip dén viéc cung cap cling mot tng dung, nhung v6i moi chét lanh "thay thé".

Thuét nglt "may lanh" nhu dugc sir dung ¢ day d& cap dén bét ky thiét bi nao loai
bé nhiét tr di twong hodc khong gian dé 1am cho nhiét o ciia né thip hon khong khi
bén ngoai xung quanh va duy tri nhiét do thap hon nay. N6i cach khac, may lanh dé cap
dén thiét bi chuyén dbi 1y nang lugng tir bén ngoai dé hoat dong va thuc hién chuyén

ddi nang lwong dé chuyén nhiét tir nhiét d thip hon dén nhiét 6 cao hon.
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Khi méi chat lanh 1a "WCF kha d& chay" nhu dugc sir dung & ddy, diéu d6 c6
nghia 14 cong thirc d& chay nhét (truong hop x4u nhét clia cong thirc vé kha nang chay;
viét tit 134 WCF) c6 tdc dd chay 1a 10 cm/gidy hodc thdp hon theo Tiéu chuan
ANSI/ASHRAE 34-2013 ctia Hoa Ky. Ngoai ra, khi m6i chat lanh 1a "ASHRAE kha dé
chay" nhu duoc st dung & déy, didu d6 c6 nghia 12 téc do chdy cua WCF la 10 cm/gidy
hodc thép hon va cong thiic cat phan doan dé chéy nhét (truong hop xAu nhét cit phan
doan v& kha ning d& chay; viét tit 1a WCFF), 1a dwoc xac dinh nhd thyc hién kiém tra
1o i trong qua trinh bdo quan, van chuyén va st dung theo tiéu chuin ANSI/ASHRAE
34-2013 v& viéc st dung WCF, ¢6 tde do chay 1a 10 cm/gidy hodc thap hon, c6 nghia la
phén loai kha ning chay dugc x4c dinh la "Loai 2L” theo tiéu chuin ANSI/ASHRAE
34-2013 cua Hoa Ky.

Nhu duge sit dung & ddy, khi mi chét lanh duge dé cap 1a c6 "RCL la x% hogc
cao hon", didu d6 c6 nghia 12 gi¢i han néng dd moi chét lanh (RCL) dbi voi méi chat
lanh do, dugc tinh theo ti€u chudn ANSI/ASHRAE 34-2013 ctia Hoa Ky, 1a x% hodc
cao hon. RCL la giéi han ndng do trong khong khi c6 tinh dén yéu té an toan va 1a tri s&
nhim giam nguy co nhiém doc tinh cAp tinh, ngat thd va dé chdy trong khong gian kin
c6 con ngudi. RCL duqc xac dinh theo tiéu chudn trén. Cu thé, RCL la néng do thép
nhét trong s6 gi¢i han phoi nhiém ddc tinh cip (ATEL), gi6i han thiéu oxy (ODL) va
gi6i han ndng do chat d& chay (FCL) dugc tinh toan twong ting theo cac didu 7.1.1,7.1.2
va 7.1.3 clia tidu chuén trén.

Truot nhiét dd nhu dugce st dung & ddy cd nghia la gid tri tuyét d6i ctia chénh
léch gita nhiét d bat ddu va nhiét do két thic ctia qua trinh thay d6i pha ctia thanh phan
mdi chét lanh theo sang ché trong bo trao ddi nhiét ctia hé théng moi chét lanh.

(4-2) Ung dung cia moi chét lanh

MOi chét lanh theo sang ché ¢c6 thé dugc vu tién st dung lam luu chét hoat dong

cho may lanh.
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Thanh phéan theo sdng ché thich hop dé st dung lam moi chét lanh thay thé cho
moi chét lanh HFC chéng han nhu R410A, R407C va R404A, va mdi chat lanh HCFC
ching han nhu R22.

(4-3) Thanh phan mai chat lanh

Ché pham lam lanh theo sang ché it nhét chira moi chét lanh theo sang ché va c6
thé duogc st dung cho ing dung tuong ty nhu ché phdm ctia moi chét lanh theo sang ché.
Ngoai ra, ché phém mdi chét lanh theo séng ché co thé duge st dung dé thu dugc luu
chét hoat dong cho may lanh bang cach tron thém véi it nhat mot loai ddu may lanh.

Thanh phén moi chét lanh theo sang ché con chira it nhit mot loai thanh phz“m
khac ngoai méi chét lanh theo séng ché. Thanh phan moi chét lanh theo sang ché c6 thé
chira it nhit mdt trong cac thanh phan khéc sau dy theo yéu cu. Nhu dugc néu trén,
khi thanh phé‘m mdi chét lanh theo sang ché dugc st dung 1am luu chét hoat dong cho
mdy lanh, n6 thuong dugc tron véi it nhét 12 ddu may lanh dé st dung. Do d6, thanh
phin méi chit lanh theo sang ché tét hon 12 v& co ban khong chira dau may lanh. Cu thé,
trong thanh phén moi chét lanh theo sang ché, ham luong dau may lanh so véi toan bo
thanh phan méi chét lanh tt hon 1a tir 0 dén 1% khéi luong, va tét hon nita 1a tir 0 dén
0,1% khéi lwong.

(4-3-1) Nudce

Thanh phin moi chét lanh theo sang ché c6 thé chira luong nhé nudc. Tét hon
nén thiét 1ap ty 1& ham luong nude trong thanh phin méi chat lanh 1a 0,1% khéi luong
hodc nhé hon, so vdi toan bd moi chét lanh.

(4-3-2) Chét danh déu

ChAt dénh ddu duoc thém vao thanh phan méi chat lanh theo séng ché & ndng do
c6 thé phat hién dugc sao cho khi thanh ph'?m moi chét lanh theo sang ché bi pha loang,
bi nhiém ban hoic bi thay déi theo bat ky cach nao khac, thi sw thay ddi d6 c6 thé dugc

theo doi.
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Thanh phén moi chét lanh theo sang ché c6 thé chita mot loai chit danh d4u riéng
1é hodc hai hay nhiéu loai chit danh diu, 1lam chit danh déu.

Chét danh diu 1a khong giéi han va ¢ thé dugce chon phit hop trong sd cac chét
d4nh dAu thuong duge st dung. Tét hon 13, hop chit ma khong thé 1a tap chét chéc chén
dugc tron vao moi chét lanh theo sang ché dugc chon 1am chét danh déu.

Céc vi du v& chét danh ddu bao gébm hydroflocacbon, hydrocloflocacbon,
cloflocacbon, hydroclocacbon, flocacbon, hydrocacbon dugc dotéri, hydroflocacbon
dugc dotéri, perflocacbon, floete, cac hop chit dugc brom hoéa, cac hop chit dugc xu ly
béng ion, rugu, aldehit, xeton va nito oxit (N20).

Véi chdt danh ddu, hydroflocacbon, hydrocloflocacbon, cloflocacbon,
hydroclocacbon, flocacbon va floete déc biét thich hop.

Dic biét, voi chit d4nh dau trén, cac hop chét sau day duogc uvu tién:

FC-14 (tetrafloetanmetan, CF4);

. HCC-40 (cloetanmetan, CH3Cl);

HFC-23 (trifloetanmetan, CHF3);

HFC-41 (floetanmetan, CH3Cl);

HFC-125 (pentafloetan, CF3CHF2);

HFC-134a (1,1,1,2-tetrafloetan, CF3CH2F);

HFC-134 (1,1,2,2-tetrafloetan, CHF2CHEF2);

HFC-143a (1,1,1-trifloetan, CF3CH3);

HFC-143 (1,1,2-trifloetan, CHF2CH2F);

HFC-152a (1,1-difloetan, CHF2CH3);

HFC-152 (1,2-difloetan, CH2FCH2F);

HFC-161 (floetan, CH3CH2F);

HFC-245fa (1,1,1,3,3-pentaflopropan, CF3CH2CHF2);
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HFC-236fa (1,1,1,3,3,3-hexaflopropan, CF3CH2CF3);

HFC-236ea (1,1,1,2,3,3-hexaflopropan, CF3CHFCHF2);

HFC-227ea (1,1,1,2,3,3,3-heptaflopropan, CF3CHFCE3);

HCFC-22 (clodifloetanmetan, CHCIF2);

HCFC-31 (clofloetanmetan, CH2CIF);

CFC-1113 (clotrifloetyllen, CF2=CCIF);

HFE-125 (triflometyl diflometyl ete, CF30CHF2);

HFE-134a (triflomety] flometyl ete, CF30CH2F);

HFE-143a (triflometyl metyl ete, CF30CH3);

HFE-227ea (triflomety] tetrafloetyl ete, CF30CHFCE3); va

HFE-236fa (triflometyl trifloetyl ete, CF30CH2CF3).

Hop chét danh déu c6 thé co trong thanh phan moi chét lanh v6i tong ndng do
nam trong khoang tr 10 phén triéu trong lugng (ppm) dén khoang 1,000 ppm. Tt hon
1a hop chit danh dAu c6 trong thanh phan moi chét lanh v&i tong ndng do khoang tir 30
ppm dén khoang 500 ppm, va t6t nhét 1 hop chit danh du c6 trong thanh phan méi
chét lanh véi tdng ndéng do tir khoang tr S0 ppm dén khoang 300 ppm.

(4-3-3) Thudc nhudm huynh quang tia cuc tim

Thanh ph?m mdi chét lanh theo sang ché c6 thé chira mot loai thudc nhudm huynh
quang tia cyc tim hodc hai hay nhiéu loai thuéc nhudm huynh quang tia cyc tim, 1am
thudc nhuém huynh quang tia cyc tim.

Thubc nhudm huynh quang tia cuc tim 1a khong gi6i han va ¢ thé dugc lya chon
phu hgp trong sb céac thubc nhudm huynh quang tia cuc tim thudng duge st dung.

Cac vi du vé thudc nhuém huynh quang tia cwc tim bao gém naphtalimit,

coumarin, antraxen, phenanthren, xanthen, thioxanthen, naphtoxanthen, fluorescein va
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cac dAn xut cua ching. Vi thuée nhudm huynh quang tia cuc tim, mot trong hai hogc
c4 naphtalimit va coumarin dic bi€t thich hop.

(4-3-4) Chét 6n dinh

Thanh phﬁn mdi chét lanh theo sang ché ¢6 thé chira mot loai chit on dinh don
1é hodc hai hay nhiéu loai chét 6n dinh, lam chét 6n dinh.

Chét 6n dinh 12 khong gi6i han va co thé dugc chon phu hgp trong sd cac chét 6n
dinh thuong dugc su dung.

Céac vi du vé chit én dinh bao gém cac hop chét nitro, ete va amin.

Céc vi du vé cac hop chit nitro bao gbm céc hop chét nitro béo chang han nhu
nitroetanmetan va nitroetan, va cac hop chét nitro thom ching han nhu nitrobenzen va
nitrostyren.

Céc vi du vé cac ete bao gf‘)m 1,4-dioxan.

Céc vi du vé cac amin bao gom 2,2,3,3,3-pentaflopropylamin va diphenylamin.

Céc vi du khac vé chét én dinh bao gdm butylhydroxyxylen va benzotriazole.

Ty 18 ham luong cta chit dn dinh 12 khong gi6i han, va thong thudng, tot hon 1a
thiét 14p né tir 0,01 dén 5% khéi lrgng va tdt hon nita 14 thiét 1ap né tir 0,05 dén 2% khdi
lugng, so Vi toan bd mdi chit lanh.

(4-3-5) Chét trc ché triing hop

Thanh phﬁn mdi chat lanh theo sang ché ¢6 thé chira mot loai chét e ché trung
hop don 1é hodc hai hay nhiéu loai chat e ché trung hop, 1am chét tc ché trung hop.

Chét tc ché trung hop 13 khong gi6i han va c6 thé duoc lya chon phu hop trong
s6 cac chét e ché trung hop thudng dugc sir dung.

Céc vi du vé chét trc ché tring hop bao gdm 4-metoxy-1-naphtol, hydroquinone,
hydroquinone metyl ete, dimetyl-t-butylphenol, 2,6-di-tert-butyl-p-cresol va

benzotriazole.
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Ty ¢ ham lugng cua chét wc ché trang hop 1a khong gi6i han, va thong thudng,
tét hon 1a thiét 1ap n6 tir 0,01 dén 5% khéi lugng va tét hon nita 14 thiét 1ap né tix 0,05
dén 2% khdi lugng, so vdi toan bd moi chét lanh.

(4-4) Luu chit hoat dong c6 chira dau may lanh

Luu chét hoat dong c6 chita dau may lanh theo sang ché it nhat chita méi chét
lanh hodc thanh phén mdi chét lanh theo sang ché va dau may lanh, va dugc sir dung
lam luu chét hoat dong trong mdy lanh. Cu thé, luu chit hoat dong c6 chira dau may
lanh theo sang ché dugc thu biang cach tron dau may lanh duoc st dung trong may nén
ctia may lanh va moi chét lanh hodc thanh phin méi chét lanh v6i nhau. Luu chat hoat
dong c6 chira diu mdy lanh thuong chira ddu méy lanh véi lugng tir 10 dén 50% khoi
luong.

Véi dau may lanh dugc chtra trong luu chét hoat dong co6 chtra dau may lanh, cac
loai ddu may lanh dugc néu trong muyc (2) DAau may lanh c6 thé dugc bao gdm riéng 1é
nhu mot loai, hodc ¢c6 thé dugc bao gém hai hodc nhiéu loai. Luu y réng dau may lanh
c6 thé chira cac chét phu gia duogc néu trong Muyc (2-3) Chét phu gia.

Céc vi du v& moi chét lanh c6 thé dugc sir dung trong sang ché bao gdbm mbi chét
lanh HFC chéng han nhu R410A, R407C, R404A va R32. Ngoai ra, cdc méi chét lanh
HFO chéng han nhu R1123, R1234yf va R1234z¢e ¢6 thé duoc st dung, va vi du, cac

moi chét lanh tir 1 dén 75 duoc néu trong Bang 1 va Bang 2 dudi day c6 thé duoc sir

dung.
Bang 1
Ky hiéu Céc dac diém thanh phan (Ty 18 khéi lugng, %)
MBbi chét lanh 1 R32/R125/R1234yf (15/25/60)
M6i chét lanh 2 R513B R1234yf/R134a (58,5/41,5)
Mdi chitlanh 3 | R1234yf R1234yf (100)
MBoi chét lanh 4 R463A R744/R32/R125/R1234yf/R1134a  |(6,0/36,0/30,0/14,0/14,0)
Méi chét lanh 5 R452B R32/R125/R1234yf (26/07/1967)
Maéi chét lanh 6 R32/R1234yf (72,5/27,5)
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Mbi chét lanh 7 R454B R32/R1234yf (68,9/31,1)
Mbi chét lanh 8 R449A R32/R125/R1234yf/R134a (24,3/24,7/25,3/25,7)
Mbi chét lanh 9 R452A R32/R125/R1234yf (11,0/59,0/30,0)
Mbi chét lanh 10 R454A R32/R1234yf (35/65)
Mbi chét lanh 11 R449C R32/R125/R1234yf/R134a (20/20/31/29)
Mbi chét lanh 12 R454C R32/R1234yf (21,5/78,5)
Mbi chét lanh 13 R513A R1234yf/R134a (56/44)
M6i chét lanh 14 |R1336mzz(Z) R1336mzz(Z) (100)
MBoi chét lanh 15 |R1336mzz(E) R1336mzz(E) (100)
Mbi chét lanh 16 R514A R1336mzz(Z)/R1130(E) (74,7/25,3)
Mbi chét lanh 17 R32/R125/R1234ze(E) (68/15/17)
Mbi chét lanh 18 R447B R32/R125/R1234ze(E) (24/08/1968)
Mbi chét lanh 19 R447A R32/R125/R1234z¢e(E) (68/3,5/28,5)
Mbi chét lanh 20 R32/R1234yf/R1234ze(E) (73/15/12)
Mi chét lanh 21 R32/R1234ze(E) (72/27)
Mbi chét lanh 22 R446A R32/R1234ze(E)/Butan (68/29/3)
Mbi chét lanh 23 R448A R32/R125/R1234y{f/R134a/R1234ze(E) (26/26/20/21/7)
Mbi chét lanh 24 R32/R125/R1234yf/R134a/R1234ze(E) (25/25/9/21/20)
Mbi chét lanh 25 R32/R125/R1234yt/R134a (25/ 25/30/20)
Mbi chét lanh 26 R32/R1234yf/R152a/R1234ze(E) (40/20/10/30)
Mbi chét lanh 27 R455A R744/R32/R1234yf (3,0/21,5/75,5)
Mbi chét lanh 28 R32/R125/R134 a/R1234yf (13/13/31/43)
Mbi chét lanh 29 R32/R125/R1234yf/R134a/R1234z¢e(E) | (12,5/12,5/13,5/31,5/30)
Méi chét lanh 30 R32/R152a/R1234ze(E) (45/20/35)
Mbi chét lanh 31 R444B R32/R152a/R1234ze(E) (41,5/10/48,5)
Mbi chét lanh 32 R1234yf/R134a/R1234ze(E) (18/42/40)
Mbi chét lanh 33 R450A R134a/R1234ze(E) (42/58)
Maéi chét lanh 34 R515A R1234ze(E)/R227ea (88/12)
Mbi chit lanh 35 R515B R1234ze(E)/R227ea (91,1/8,9)
Mbi chét lanh 36 | R1234ze(E) R1234ze(E) (100)
Méi chit lanh 37 | R1233zd(E) R1233zd(E) (100)
Mbi chét lanh 38 R32/R125/CF31 (49,0/11,5/39,5)
Méi chét lanh 39 R32/R1234yt/R134a (50/40/10)
Mbi chét lanh 40 R459A R32/R1234yf/R1234ze(E) (68/26/6)
Mbi chét lanh 41 R452C R32/R125/R1234yf (12,5/61/26,5)
Méi chét lanh 42 R449B R32/R125/R1234yf/R134a (25,2/24,3/23,2/27,3)
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MBoi chét lanh 43 R32/R1234yf/R134a (28/51/21)

MObi chét lanh 44 R32/R1234yf/R152a (35/55/10)

Mdi chét lanh 45 R32/R1234yf (29/71)

M0i chét lanh 46 |  R465A R32/R290/R1234yf (21,0/7,9/71,1)

Mbi chitlanh 47 |  R457A R32/R1234yf/R152a (18/70/12)

Mbi chét lanh 48 R32/R125/R1234yf/R134a (25/ 30/20/25)

Moi cht lanh 49 R32/R125/R1234yf/R134a

Moi chét lanh 50 R32/R1234yf/R134a (6/31/63)

Béng 2
Ky hiéu Céc dic didm thanh phan  |(Ty 18 khéi luong, %)

Mai chit lanh 51 R1234yf/R134a/R152a (82/7/11)
Mdi chitlanh 52 | RS516A R1234yf/R134a/R152a (77,5/8,5/14,0)
Mai chét lanh 53 R1123/R32 (32/68)
Mai chét lanh 54 R1123/R32 (40/60)
Moi chét lanh 55 R1123/R32 (45/55)
Mbi chit lanh 56 R1123/R32/R1234yf (19/55/26)
Mai chét lanh 57 R1123/R32/R1234yf (40/44/16)
Moi chit lanh 58 R1123 (100)
Mai chit lanh 59 |R1224yd(Z) R1224yd(2) (100)
Mbi chat lanh 60 R744/R32/R1234z¢(E) (6/60/34)
Mbi chit lanh 61 R32/R134a/R1234ze (76/6/18)
Moi chatlanh 62 | R460A | R32/R125/R134a/R1234ze(E) | (12/52/14/22)
Mai chét lanh 63 | R459B R32/R1234yf/R1234ze(E) (21/69/10)
Mbi chtlanh 64 | R460B | R32/R125/R134a/R1234ze(E) | (28/25/20/27)
Mbi chat lanh 65 R744/R32/R1234z¢(E) (7/30/63)
Mbi chit lanh 66 456A R32/R134a/R1234ze(E) (6/45/49)
Mdi chit lanh 67 | R445A R744/R134a/R1234z¢(E) (6,0/9,0/85,0)
Mbi chit lanh 68 | R444A R32/R152a/R1234z¢(E) (12/5/83)
Mbi chétlanh 69 | R1132a R1132a (100)
Mai chét lanh 70 R1132(E)/R1123 (65/35)
Mbi chét lanh 71 R1132(E)/R1123/R1234yf (70/20/10)
Mai chét lanh 72 R1132(E)/R1123/R1234yf/R32| (60/5,7/20/14,3)
MBoi chét lanh 73 R1132(E)/R1234yf/R32 (50/35,7/14,3)
Mai chét lanh 74 R1132(E)/R1234yf/R32/CO2 | (35,7/47/14,3/3)
Mbi chét lanh 75 R1132(E)/R1123/R32 (30/55,7/14,3)
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Mac du thiét bi tudn hoan lanh bao g@)m luu chét hoat dong cho may lanh, luu
chat hoat dong bao gdm thanh phan moi chit lanh c6 chira méi chit lanh va diu may
lanh c6 chtra c4c hat nhya nhu duge néu trude d6 nhu vi du vé phuong an cua sang ché,
sang ché ciing d@ xuét chét ngan ngira ro ri moi chét lanh bao gdm dau mdy lanh c6 chira
c4c hat nhya. Chit ngin ngira ro ri moi chét lanh nay bao gém cic hat nhya va dau may
lanh theo sang ché dugc néu trén, va c6 thé chira (cac) thanh phan khac néu duoc yéu
cau.

Chét ngan nglra rd ri moi chét lanh nay c6 thé dugc cép t6i va dugc bao gdm
trong so dd moi chét lanh trudc, trude khi bat diu van hanh thiét bi tudn hoan lanh &
trang thai ma luu chéat hoat dong cho mdy lanh khong chira cac hat nhya. Trang thai
duoc kém theo nay tuong Ung véi thiét bi tudn hoan lanh chira luu chit 1am viéc cho
may lanh theo sang ché. Sau d6, khi hoat dong clia thiét bi tudn hoan lanh dugc bat dau,
ngay ca khi 16 ma gay ro ri moi chét lanh dugc tao nén trong so dd moéi chét lanh, cac
hat nhura ma da dugc cung clp trude co thé nhanh chéng bit kin 16 nay.

Theo mot phwong an khac cia sang ché, chit ngan ro ri moi chét lanh dugc phun
vao so dd moi chét lanh sau khi bat ddu van hanh thiét bi tudn hoan lanh & trang thai ma
luu chét hoat ddng cho may lanh khong chira cac hat nhya. Vi du, qua trinh phun nay ¢6
thé duoc thuc hién bang cach cho phép méy nén ctia by phén ngoai troi hiit vao phu hop
voi JP 2013-139934 A.

Theo mdt phuong an khéc ciua sang ché, khi xay ra hodc nghi ngd ¢ sy ro i moi
chét lanh trong qua trinh van hanh cta thiét bi tudn hoan lanh, chit ngin ngira rod ri moi
chét lanh duoc phun vao so dd moi chét lanh. Cac hat nhua dugc chira trong chét ngan
ngura ro ri moi chét lanh dugc phun vao sé& lot vao 16 ma c6 thé gay ra ro i, do d6 ngin
chin hodc ngan ngtra sy ro ri moi chét lanh.

Chét ngan ngira ro ri mdi chat lanh nhu vay c6 thé bao gdm céc hat nhya véi bat

ky ham lugng thich hgp nao trong diu may lanh. Trong chit ngin ngira ro ri moi chét
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lanh, ham lugng cta cac hat nhya dugc bao gﬁ‘)m, theo gidi han dudi, t6t hon 12 0,01
phan khéi lugng, t5t hon nita 13 0,05 phin khéi lugng, va tét hon nira 14 0,1 phin khoi
lugng, so voi 100 phﬁn khéi lugng d4u may lanh. Ngoai ra, ham lugng ctia cac hat nhua
duoc bao gém, theo gidi han trén, tdt hon 1a 50 khéi luong, tSt hon ntra 1a 30 phén khéi
lugng, tot hon nita 1a 10 phﬁn khdi luong, va déc biét tdt hon 12 5 phén khéi lugng, so
v6i 100 phan khéi lugng cta ddu may lanh.

Vi du thue hién sang ché

Séng ché s& dugc mo ta cu thé hon béng cac vi du va vi du so sanh bén dudi,
nhung sang ché 1a khong gi6i han bdi cac vi du do.

Diéu ché c4c hat nhua cta cc vi du tir 1 dén 6

Chét phan tan dung dich nudc ciia PTFE c6 trong lugng phén tu thip duoc thu
bing phwong phap dugc néu trong vi du 7 dugc cong b trong Cong bb qudc té s6 WO
2009/020187. Vi 3,000 g chit phan tan dung dich nuée PTFE c6 trong lugng phén t
thép dugc thu, 20 g axit nitric dugc thém vao va hdn hop duoc khqu manh dé dong tu,
va sau d6 20 g clia 24% khdi lugng dung dich natri hydroxit duge thém vao dé trung
hoa, do d6 thu duoc bot nhwa PTFE & trang thai uét.

Bot dugce thu ¢ trang thai udt duge loc ra va dugc ria béng 1,800 g nudce tinh
khiét. Bang cach lam kho trong may sdy loai tudn hoan khong khi nong & 160°C trong
18 gid, PTFE c6 trong luong phén tu thép da duogc thu dudi dang bt nhya. Ngoai ra,
khi duoc yéu ciu, bdt nhua duge thu s& duge nghién thanh bt bing may nghién kiéu
bi.

Viéc diéu chinh su phan bd kich ¢& hat ctia bot nhwa PTFE c¢6 trong luong phan
tir thdp duge st dung trong cac vi du dugc dé cap bén dudi dugc thyc hién bang cach
lra chon thich hgp cac diéu kién khqu tai thoi diém dong tu (cu thé 12 s6 lan quay, nhiét

5, va tuong tu) va/hodc didu kién nghién thanh bot ctia bot nhwa PTFE ¢ trong luong
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phan tr thp dugc thu bing may nghién kiéu bi, va do d6 thu duge bot nhwa PTFE duge
stir dung trong céc vi du tir 1 dén 6.

Diéu ché cac hat nhua ctia cac vi du 7

Bot nhua PTFE c6 trong luong phéan tir thip dugc thu bing phuong phap dugc
néu trong vi du 2 dugc cong b trong Cong bd qude té s6 WO 2018/026012.

Do phan bd kich ¢& hat ctia bdt nhua

Su phén bé kich c& hat (D10, Dso, va Doo) ctia bot nhwa dugc thu duge do nho st
dung thiét bi do phan b kich c& hat nhidu xa laser (HELOS & RODOS) duogc sén xuét
boi JEOL Ltd., khong st dung ndi tng va thyc hién phép do & ap suit phan tan 1a 3,0
bar. Dso dugc st dung lam kich ¢ hat trung binh.

Do ham lugng axit perflooctanoic va mudi cia ching

Mot may séc ky 1ong-khdi phd (Waters, LC-MS ACQUITY UPLC/TQD) dugce
st dung dé do ham lugng cla axit perflooctanoic va mudi cta ching. Véi 1 g bot can
dugc do, 5 ml axetonitril dd dugc thém vao, va hdn hop nay duge truyén séng siéu 4m
trong 60 phit dé chiét xuét axit perflooctanoic. Pha 16ng duoc thu dugc do bang phuong
phap giam sat nhidu phan Gng (multiple reaction monitoring, viét tat 1A MRM). Trong
pha dong, axetonitril (A) va dung dich amoni axetat nuéc (20 mmol/L) (B) dugc cp
vao thang dd ndng do (A/B = 40/60 - 2 phit dén 80/20 - 1 phut). Cot phan tach
(ACQUITY UPLC BEH C18 1,7 um) da dugc st dung, va nhiét 4o cot va thé tich phun
duoc thiét 1ap 1an luot 14 40°C va 5 pL. Phuong phap ion héa duge sir dung 1a ion héa
tia dién (electrospray ionization, viét tit 1a ESI) 4m, dién 4p hinh nén dugc thiét lap
thanh 25 V va trong lugng phan tr ion tién chat/trong lugng phan ti ion thanh pham da
duoc do 1a 413/369. Ham lugng axit perflooctanoic va mubi cua chung di duge tinh
bang phwong phap chit ngoai chuén. Gi6i han phét hién trong phép do nay 1a 5 ppb.

Do phén bé kich c¢& hat ciia cac hat nhya trong dau may lanh
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Dau mady lanh c6 chira cac hat nhya (chtra 0,5 phén khéi lrong hat nhua so véi
100 phﬁn khéi lugng ctia diu may lanh ban sin (dau may lanh gbc ete)) duge xit 1y bang
mdy dao dong siéu am trong 30 phut dé ¢6 thu duge sy phén tan dong déu, va sau do,
su phan bd kich ¢& hat ctia cac hat nhua (D10, Dso, va Dyo, cling nhu do 1€ch chuén) duoc
do bing thiét bi do phan bb kich c& hat kiéu ling ly tim (CAPA-700, Horiba).

Po ty 16 1o ri mdi chét lanh

La thiét bj tudn hoan lanh, thiét bi diéu hoa khong khi (méi chét lanh R-410A:
lugng l4p day 0,75 kg, diu may lanh ban sin (diu may lanh gbc ete): luong l4p day 0,3
L) dugc van hanh dé 1am lanh. Nhiét do khong khi néng va lanh déu 12 40°C, va 4p suat
moi chét lanh duoc thiét lap & mirc 3,2 MPa hodc cao hon. Thoi gian van hanh duoc
thiét 1ap 1a 150 gio.

Phén éng dugc 1am bing ddng cua thiét bi diéu hoa khong khi (6ng nbi moi chat
lanh phia khi ma méi chét lanh dugc bay hoi di qua, 1a éng ndi két ndi bo phan ngoai
trdi va bd phan trong phong) dugc gitt trong mdi truong (dugce diéu chinh dén nhiét do
40°C va d 4m 12 90% hoic cao hon), trong d6 c6 dung dich axit formic nude (0,005%
khéi Iwong).

Truéc khi bit ddu hoat dong 1am lanh, ap suét nito (3,2 MPa) duge dua vao phﬁn
6ng dugc lam bing ddng va su thay ddi 4p suét nito theo thoi gian duge do, va luong
nito ro i trén don vi thoi gian dugce tinh toan tir ap suét bi giam nhu ty 1€ ro ri. Ong dong
duoc stt dung dé do 1a dng da duge st dung (va do d6 ¢6 thé ¢6 15 ¢6 thé gay 1o ri moi
chét lanh) va c6 ty 1& ro ri trude khi van hanh tir 0,5 dén 3,0g - No/gid. Sau 150 gio van
hanh, khi mdi chat lanh dugc loai bé khoi phan 6ng lién quan, va sau d6 lugng nito 1o
ri tir phdn 6ng dugc lam bang ddng duge do theo cach tuong tu dé xac dinh ty 18 1o ri
sau van hanh.

(Ty 18 rd ri madi chat lanh) = [(TY 1€ ro ri sau van hanh)/(Ty 1€ ro ri truéce khi van hanh)]

x 100 (%)
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Vidul

V6i 100 phin khdi luong ciia dAu méy lanh ban sin (ddu méy lanh goc ete), 1,0
phén khdi luong cuia bot nhya PTFE (kich ¢& hat trung binh 1a 4,2 pm) cta vi du 1 duoc
thé hién trong bang 3 dudi day, da dugc thém vao va dugc tron nho st dung may déng
héa, do d6 thu dugc ddu méy lanh theo séng ché. Nam muoi mililit ddu may lanh duoc
thu duoc cho dé duoc hat vao mdy nén cua bd phin ngoai troi theo ti€u chuan JP 2013-
139934 A dé cung cép thiét bi tudn hoan lanh theo sang ché. Thiét bi tuan hoan lanh nay
bao gdbm dau may lanh theo sang ché va thanh phdn moi chit lanh. Sau d6, thiét bi didu
hoa khong khi dugce van hanh.
Vidu2

Thiét bi diéu hoa khong khi dd dugc van hanh theo céch tuong tu nhu trong vi
du 1 ngoai trir bot nhua PTFE (kich ¢& hat trung binh la 5,8 um) cda vi du 2 dugce thé
hién trong bang 3 dudi ddy, da dugc sit dung thay cho bt nhya PTFE cta vi du 1 va
dugc cho dé dugc hut vao.
Vidu3

Thiét bi diéu hoa khong khi dd dugc van hanh theo cach twong tw nhu trong vi
du 1 ngoai trlr bot nhya PTFE (kich ¢& hat trung binh 1a 5,8 pm) cta vi du 3 dugc thé
hién trong bang 3 duéi day, da duge st dung thay cho bot nhya PTFE cia vi du 1 va
dugc cho dé duge hut vao.
Vidu4

Thiét bi diéu hoa khong khi d3 dugc van hanh theo cach twong ty nhu trong vi
du 1 ngoai trir bot nhya PTFE (kich ¢& hat trung binh 1a 8,6 um) cta vi du 4 dugc thé
hién trong bang 3 dudi day, da dugc st dung thay cho bot nhya PTFE cua vi du 1 va
dugc cho dé duge hut vao.

Vidu 5
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Thiét bi didu hoa khong khi da dugce van hanh theo cach tuong tu nhu trong vi
du 1 ngoai trlr bot nhya PTFE (kich ¢ hat trung binh 1a 6,2 pm) cua vi du 5 duge thé
hién trong bang 3 duédi day, da duoc sir dung thay cho bot nhua PTFE cta vi du 1 va
dugc cho dé dugc hut vao.

Vidu6

Thiét bi diéu hoa khong khi dd dugc van hanh theo cach twong tu nhu trong vi
du 1 ngoai trr bot nhya PTFE (kich ¢ hat trung binh la 7,1 um) cta vi du 6 dugc thé
hién trong bang 3 dudi day, da dugc st dung thay cho bt nhya PTFE ciavidul va
duogc cho dé duoc hat vao.

Vidu7

Thiét bi diéu hoa khong khi @3 dugc van hanh theo cach tuong tu nhu trong vi
du 1 ngoai trir bot nhya PTFE (kich ¢& hat trung binh la 4,3 um) cua vi du 7 dugc thé
hién trong bang 3 dudi day, da dugc st dung thay cho bt nhya PTFE cuiavidulva
duoc cho dé duoc hut vao.

Vi du so sanh 1

Thiét bi diéu hoa khong khi da dugc van hanh theo cach tuong tu nhu trong vi
du 1 ngoai trir bot nhua PTFE (L-2 dugc san xuat boi Daikin Industries, Ltd., kich c&
hat trung binh 1a 1,3 pm) cta vi du so sanh 1 dugc thé hién trong bang 3 dudi day, da
dugc st dung thay cho bdt nhua PTFE cuia vi du 1 va dugc cho dé duoc hut vao.

Vi du so sanh 2

Thiét bi diéu hoa khong khi d3 duoc van hanh theo cach tuong ty nhu trong vi
du 1 ngoai trir bot nhwa PTFE (8N dugc san xuét bai Kitamura Ltd., kich ¢& hat trung
binh 13 4,3 um) cda vi du so sénh 2 dugc thé hién trong bang 3 dudi day, da dugce su
dung thay cho bot nhua PTFE cua vi du 1 va dugc cho dé duoc hat vao.

Vi du so sanh 3
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Thiét bi diéu hoa khong khi da dugc van hanh theo cach tuwong tw nhu trong vi

du 1 ngoai trir bot nhya PTFE (SGR dugc san xuét boi Heroflon S.p.A., kich ¢ hat

trung binh 12 6,0 um) ctia vi du so sanh 3 duoc thé hién trong bang 3 dudi diy, da duoc

st dung thay cho bot nhya PTFE cta vidu 1 va dugce cho dé dugc hut vao.

Cac két quéd do phén bd kich c& hat cia bdt nhya va cac hat nhya duge st dung

trong cac vi du va vi du so sanh, cling nhu ty 1¢ ro rf méi chat lanh, duoc thé hién trong

bang 3 va bang 4 dudi day.

Béang 3
Phan bd kich ¢& hat cia bot nhya Ham lugng
Do Dso Doo PFOA
pm pm pm ppb
Vidul 1,2 4,2 8,4 <5
Vidu?2 1,7 5,8 13,0 <5
Vidu3 2,3 5,8 11,4 <5
Vi du 4 3,1 8,6 17,0 <5
Vidus 1,6 6,2 14,6 <5
Vidu6 1,7 7,1 21,3 <5
Vidy7 1,5 4.3 12,8 <5
Vi duso sanh 1 0,3 1,3 3,1 166
Vi du so sanh 2 0,5 43 8,3 132
Vidusosanh 3 3,3 6,0 9,5 505
Bang 4

Phan bé kich ¢& hat cua cac hat nhua trong du

may lanh

Dio

Dso

Doo

Doo/Dio

do 1éch

chuan

Ty 1€ 1o ri
moi chat

lanh
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pm pm pum - pum %
Vidul 1,3 4,1 8,4 6,5 3,4 0,9
Vidu2 1,8 5,7 13,1 7,5 5,8 0,5
Vidu3 2,3 5.8 11,5 5,0 4,9 0,5
Vidu 4 3,2 8,7 17,1 5,3 6,9 0,7
Vidu5 1,5 6,2 14,6 9,7 5,5 0,3
Vidu 6 1,7 7,2 21,4 12,6 7,1 0,4
Vidu7 1,6 4.4 12,8 8,0 9,0 0,4
Vi du so sanh 1 0,4 1,4 3,2 7,5 1,4 3,0
Vi du so sanh 2 0,5 4,3 8.3 15,6 2,0 1,3
Vi du so sanh 3 3,3 5.9 9,5 2,9 2,6 1,8

69/73

Nhu thé hién 16 tir Bang 4 trén, c6 thé théy rﬁng viéc st dung cac hat nhya voi

su phan b kich ¢ hat cu thé theo sdng ché c6 the ngén ngira sy 1o ri ciia moi chat lanh

hiéu qua hon.

Kha nang ap dung cong nghiép

Thiét bi tudn hoan lanh, dau may lanh va chit ngin ngtra ro ri moi chét lanh theo

sang ché thich hop d€ ngan ngira hodc ngan chdn ro ri mdi chat lanh.

Danh muc cac ky hiéu tham chiéu

1 Thiét bi diéu hoa khong khi

2 B0 phan ngoai tro1 -

3 B phén trong phong

4 Mzéy nén

5 B trao ddi nhiét néng
6  Vantiét luu

7 B0 trao d6i nhiét néng
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Ong ndi mbi chét lanh phia khi

Ong ndi moi chit lanh phia chét 16ng

So dd moi chat lanh hodc van chuyén di bon cira
B0 chuira

Quat bd phan ngoai troi

Quat bo phan trong phong

Van khoa phia chit 1éng

Van khoéa phia khi
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YEU CAU BAO HQ

1. Thiét bi tudn hoan lanh bao gdm luu chéit hoat dong dung cho may lanh, trong do6 luu
chét hoat dong bao gom:

dau may lanh bao gbm céc hat nhya c6 chua flo ¢6 Dso tir 2,0 pm dén 10,0 um
va Doo/Dio tlr 4,0 dén 14,0; va

thanh phan moi chit lanh bao gdm moi chét lanh.
2. Thiét bi tudn hoan lanh theo diém 1, trong d6 cac hat nhua c6 chira flo c6 do léch
chuén tir 3,0 pm dén 8,0 um.
3. Thiét bi tudn hoan lanh theo diém 1 hodc 2, trong d6 cac hat nhya c6 chira flo 1a cac
hat polytetrafloetylen.
4. Chét ngin ngira ro 1i moi chét lanh bao gdm diu may lanh ma bao gdm céc hat nhya
¢6 chia flo ¢6 Dso tir 2,0 um dén 10,0 pm va Deo/Dio tir 4,0 dén 14,0.
5. Chét ngidn ngra 1o ri moi chét lanh theo diém 4, trong d6 cac hat nhya c6 do léch
chuén tir 3,0 pm dén 8,0 um.
6. Chit ngan ngira 1o ri moi chét lanh theo diém 4 hoic 5, trong d6 cac hat nhwa c6 chira
flo 1a céc hat polytetrafloetylen.
7. Luu chét hoat dong dung cho may lanh bao gbm:

dau may lanh bao gf”)m cac hat nhua c6 chira flo ¢6 Dso tir 2,0 pm dén 10,0 um

va Dgo/Dio tir 4,0 dén 14,0; va
thanh phan mai chét lanh.
8. Luu chét hoat ddng dung cho mdy lanh theo diém 7, trong d6 céac hat nhya c6 chta

flo ¢c6 do léch chuén tir 3,0 pm dén 8,0 pm.

9. Luu chét hoat dong dung cho may lanh theo diém 7 hodc 8, trong d6 céc hat nhya c6

chira flo 1a céac hat polytetrafloetylen.
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10. Luu chét hoat dong ding cho méy lanh theo diém bét ky trong 36 céac diém tir 7 dén
9, trong d6 luu chét nay con bao gdm thudc nhudm huynh quang tia cuc tim.

11. Luu chét hoat dong dung cho méy lanh theo diém 10, trong do thudc nhudm huynh
quang tia cyc tim dugc chon tu naphtalimit, coumarin, antraxen, phenanthren, xanthen,
thioxanthen, naphtoxanthen va fluorescein, va cac dan xuét ctia ching.

12. Thiét bi tuan hoan lanh bao gbm luu chét hoat dong cho may lanh theo diém 10 hodc

11.
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