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(57) Séang ché dé xuat ché pham este béo dugc alkoxyl hoa chira san phdm phan tmg cia
axit chua no mot 1an C,o-Cy7 ¢cb nguén géc tor qué trinh chuyén vi, axit octadexen-1,18-
dioic, hodc dan xuét este cta chung véi (a) mot hodc nhiéu alkylen oxit v6i su c6 mit cla
chat xuc tac chén dé tao ra este béo dugc alkoxyl héa; (b) glycol ete hodc alkoxylat cua
glycol ete, tlly ¥ v6i sy ¢6 mit ctia chat xuc tic este hoa hoic chuyen este hoa, dé tao ra
este béo duoc alkoxyl hoa; hodc (c) méot hodc nhiéu alkylen oxit dé tao ra alkoxylat cta
axit béo, sau d6 ete hoa alkoxylat cuia axit béo; hodic dan xuét thu duge bﬁng cach sulfonat
hoa hodc sulfit hoa ché pham este béo duoc alkoxyl hoa. Sang ché ciing dé xuat ché pham
este béo duoc alkoxyl héa nay hodc din xuét ciia ché pham este béo duoc alkoxyl hoa dé
str dung l1am chit nhii héa dang anion hodc chét nhii hoa khong ion trong (mg dung ndng
nghiép, dung mdi nong nghiép, ché pham diét co tan trong nuéc hodc ché pham khang vi
sinh vat.
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Linh vue ky thuit dwgc dé cap

Séang ché d& cap dén ché phdm este béo dugc alkoxyl hoa hodc dan xuét cua ché
phim este béo dugc alkoxyl hoa, este béo dugc alkoxyl hoa nay co ngudn gdc tir
ngudn c6 thé téi tao, ddc biét 1a cac dAu tu nhién va cac san phim chuyén vi ciia ching,
d2 st dung 1am chét nhii héa dang anion hodc chét nhil héa khong ion trong (mg dung
ndng nghiép, dung mdi nong nghiép, ché pham diét c6 tan trong nudc va ché phim

khéang vi sinh vat.
Tinh trang k¥ thuit ciia sang ché

Este béo duogc alkoxyl hdéa thuong dugc san Xuét béng cach chén mdt hodc
nhiéu don vi alkylen oxit, thudng 1a etylen oxit (EO), gilta oxy va phan CH3 ctia nhém
metoxy cuia metyl este bang cach st dung chit xuc tac oxit hdn hop, thuong 1a oxit
chira magie (xem, vi du patent My s6 US 5.817.844, 6.184.400, va 6.504.061). Chung
ciing ¢6 thé thu dugc bing céch este hoa céac axit béo (hodc chuyén este hoa céc este
béo ciia cac rugu bac thip) véi cac ruou dugce alkoxyl hoa. Trong cac phuong phap
khac, este béo dugc alkoxyl hoa cé thé thu dugc biang cach alkoxyl hoa cac axit béo

véi cac alkylen oxit, sau d6 ete hoa nhom hydroxyl dau cling.

Céc dic tinh cta este béo duge alkoxyl hoa s& phu thudc vao ban chét ctia metyl
este béo ban diu hodc axit béo va ty 1¢, loai, va sy phan bd cia cac nhém oxyalkylen.
Este béo dugc alkoxyl hoa cé gia tri lam cac chét hoat dong bé mit khong ion va cac
chét phu gia cho nhiéu tng dung st dung cudi, bao gdm, vi dy cc ing dung nong
nghiép (xem patent My sé US 6.068.849 va cong bd patent don MF s6 US
2007/0032382 va 2008/0175930), cac chit 1am sach bé mit cing (patent My s6 US
7.270.131 va 5.386.045), céc chit ting cudng gigt tdy (patent My s6 US 7.098.175), va
chc g dung tAy rira khac (patent M§ s6 US 6.303.564, 6.395.694, va 5.753.606).

C4c axit hodc cac este béo dugce st dung dé didu ché este béo dugc alkoxyl hoa
va din xuét thuong thu duge bang cach thiy phan hodc chuyén este hoa cac triglyxerit,
ma thudng la céac chét béo c6 ngudn gbc tir dong vat hodc thuc vat. Do do, phan béo

clia axit hogic este s& thuong c6 tir 6 dén 22 nguyén tir cacbon véi hdn hop céc mach
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no hoic chua no ndi mach. Tuy thudc vao nguén nguyén liéu, axit hodc este béo
thudng cé thanh phﬁn Ci6 dén Ca uu thé hon. Vi du, metanol hoa cla diu dau nanh
tao ra cac metyl este no cua axit palmitic (Cie) va axit stearic (Cig) va céac metyl este
chua no cua cac axit oleic (Cis chua no chira mot ndi ddi), linoleic (C1s chua no chira
hai nbi d61), va axit a-linolenic (Cis chua no chira ba ndi d6i). Mitc chua no trong cic

axit ndy c6 hozc chi ¢6 hodc chi yéu c6 cau hinh cis.

V6i su phat trién gin day v& céc chat xuc tac chuyén vi (xem J.C. Mol, Green
Chem. 4 (2002) 5) ¢o thé lam giam chiéu dai mach, cac nguyén liéu chua no mot lan,
c6 gia tri dung lam chét tiy rira va cac chét hoat dong bé mat, tir cc déu ty nhién giau
C16 dén Ca2 nhu diu dau nanh hodc déu co. Dau dau nanh va diu co c6 thé kinh té hon,
vi du, dau dira, 12 nguyén liéu ban dau truyén thdng dé tao ra cac chét tiy rira. Nhu
giso su Mol giai thich, qué trinh chuyén vi trén co s& chuyén hoa olefin thanh cac san
phim méi bang cach pha v& va bién ddi lién két doi cacbon-cacbon bang phirc chét
carben kim loai chuyén tiép. Qua trinh ty chuyén vi cta este béo chua no ¢ thé tao ra
hén hop can bang cua nguyén liéu ban dAu, hydrocacbon chua no ngi phan tir, va
dieste chua no. Vi du, metyl oleat (metyl cis-9-octadexenoat) dugc chuyén héa mot
phan thanh 9-octadexen va dimetyl 9-octadexen-1,18-dioat, v6i ca hai san pham gbm
cha yéu l1a chit ddng phan trans. Qué trinh chuyén vi ddng phan hoa mot cach higu
qua lién két ddi cis cia metyl oleat dé tao ra hon hop cén bang clia cac chét dong phan
cis va trans trong ca hai nguyén li¢u ban diu “chua dugc chuyén hoa” va cac san

pham chuyén vi, v6i chu yeu la céc chat dong phén trans.

Qua trinh chuyén vi chéo cac este béo chua no véi cac olefin tao ra cac olefin
méi va céc este chua no méi ma c6 thé c6 chiéu dai mach gidm va c6 thé kho didu ché
theo cach khac. Vi du, chuyén vi chéo metyl oleat va 3-hexen tao ra 3-dodexen va
metyl 9-dodexenoat (cling xem patent My sb US 4,545,941). Olefin cudi cung 1a dich
tdng hop mong muén dic biét, va gin ddy Elevance Renewable Sciences, Inc. da md
ta phuong phéap cai tién dé didu ché chung bang chuyén vi chéo olefin ndi phén t& va
a-olefin véi sy c6 mit cia chét xtc tac ruteni alkyliden (xem cong bb don patent M¥
s6 US 2010/0145086). Nhiéu phan tng chuyén vi chéo lién quan dén a-olefin va este
béo chua no (1 ngudn nguyén liéu olefin ndi phén ttr) duge mo ta. Do vay, vi dy, phan
ung cua dau dau nanh véi propylen duogc tiép tuc bang cach thiy phan, cing vdi cac

chit khéc, tao ra 1-dexen, 2-undexen, axit 9-dexenoic, va axit 9-undexenoic. Mdc du
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kha ning sin c6 (tr qua trinh chuyén vi chéo céc dau va céc olefin tu nhién) cla céc
este béo chua no ¢6 chidu dai mach giam va/hodc chi yéu 14 cu hinh trans cua lién
két chua no, este béo duoc alkoxyl héa va dan xuét ctia chung thu dugc tir nhiing
nguyén liéu nay chua dugc biét dén. Hon nita, este béo dugc alkoxyl héa va dan Xuat
ctiia ching khong thu dugce tir dieste Cis chua no thi ¢6 thé thu duoc mot cach dé dang

bang cach tu chuyén vi ddu ty nhién.

Tém lai, cac ngudn axit va este béo truyén théng duge st dung dé tao ra este
béo duge alkoxyl hoa va dan xuét cta chung thudng chi yéu 14 (hodc chi co) chét
ddng phan cis va khong co céac phén béo chua no c6 mach tuong d6i ngén (vi du, Cio
hoic Ci12). Qué trinh chuyén vi héa hoc cho kha nang tao ra cic tién chét c6 mach ngén
hon va chu yéu la céc chét déng phéan trans, ma co thé tao ra dic tinh dugc céi thién
khi cé4c tién chat dugc chuyén hoa thanh cac chét cudi (vi du, trong céc chét hoat dong
bé mit). Este béo dugc alkoxyl hoa hai chic Cig va din xuét 12 ciing kha ning c6 sin
tor tu chuyén vi dau hoic axit chua no Cio hodc este. Ngoai cac tién chét khéc nhau,
cac lién két chua no c6 mit trong cac tién chét c6 thé tiép tuc dugc tao chuc, vi du,

bang cach sulfonat hoa hodc sulfit hod.
Ban chit k§ thuit clia sang ché

Séang ché dé cap dén cac este béo duoc alkoxyl hda. Theo mot khia canh, este
béo dugc alkoxyl hoa ndy chura san phim phan mg cua axit chwa no mot lan C10-C17
co nguén géc tir qua trinh chuyén vi, axit octadexen-1,18-dioic, hodc dAn xuét este cua
ching véi mot hodc nhiéu alkylen oxit v6i sy c6 mit cua chét xtc tac chén dé tao ra
este béo duogc alkoxyl héa. Theo khia canh khéc, axit chua no mot lan C10-C17 ¢6
ngudn gbc tir qua trinh chuyén vi, axit octadexen-1,18-dioic, hodc dan xuét este cia n6
dugc cho phan tng véi glycol ete hodc alkoxylat cua glycol ete, tuy y voi sy ¢6 mat
clia chét xic tac este hoa hodc chuyén este hoa, dé tao ra este béo dugc alkoxyl héa.
Theo khia canh khéc, axit chuwa no mot 1an C10-C17 ¢6 ngudn gbc tlr qud trinh chuyén
vi hodc axit octadexen-1,18-dioic dugc cho phan Gng vGi mot hodc nhiéu alkylen oxit

dé tao ra alkoxylat cta axit béo, tiép d6 1a ete hoa alkoxylat clia axit béo.

Séng ché con @& cap dén din xuét thu duoc bing cach sulfonat hoa hodc sulfit
hoéa este béo dugc alkoxyl hoa. Este béo duoc alkoxyl hoa va dan xuét ctia ching c6

gi4 tri diing lam céc san pham khic nhau trong cac Ung dung cudi, bao gom céc chat
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lam sach, xt ly vai, chat dudng toc, cham séc co the (cac san pham lam sach dang
16ng, san phim dudng dang thanh, san pham chim séc miéng), cac ché phim khing

khuén, cac tng dung ndng nghiép, va cac ung dung trong linh vuc dau.
M ta chi tiét sang ché

Sang ché dé cap dén céc este béo dugc alkoxyl hoa thu duge tir axit chua no
mdt 1an Cio-C17 ¢6 ngudn gdc tir qua trinh chuyén vi, axit octadexen-1,18-dioic, hodc

dan xuat este ctia chung.

Axit chua no mdt 1an C1o-Ci7, axit octadexen-1,18-dioic, hodc dan xuét este clia
né dugc dung lam chét phan tmg dugc tao ra tir qua trinh chuyén vi cia dau ty nhién.
Thong thudng, cdc nguyén liéu nay, déc biét la cac axit mach ngin va din xudt (vi du,
axit 9-dexylenic hogc axit 9-dodexylenic) khé thu duge trir khi thuc hién viéc didu ché
trong phong thi nghiém véi gid thanh khé cao. Tuy nhién, do céc cai tién gan day trong
cac chét xtc tac chuyén vi, cac axit nay va dAn xuét este cta chung c6 thé didu ché
dwoc & luong 16n véi gia thanh vira phai. Do vay, céc axit chua no mdt 1an C10-C17 va
céc este dugc tao ra mot cach thuén loi bang cach chuyén vi chéo cac du tu nhién v6i
cac olefin, tot hon 13 c4c a-olefin, va dic biét 1a etylen, propylen, 1-buten, 1-hexen, 1-
octen, va twong ty. Qua trinh ty chuyén vi ciia ddu tw nhién hodc axit Cio hodc tién chat
este (vi du, metyl 9-dexenoat) tao ra diaxit hodc dieste C1g v6i hiéu suét tdi vu khi nd

14 san pham mong mudn.

Tét hon 13, it nhat mot phén cua axit chua no mét 1an Cio-C17 ¢6 mic chua no
A?, tirc 14 lién két ddi cacbon-cacbon trong axit C10-C17 ¢ vi tri 9 ddi vé&i cacbonyl axit.
N6i cach khac, tét hon 1a ¢6 bay nguyén ti cacbon giita nhém cacbonyl axit va nhom
olefin & C9 va C10. Déi véi axit C11-C17, mach alkyl co tir 1 dén 7 nguyén tir cacbon,
lan luogt duge lép vao C10. Tét hon 13, mirc chua no it nhit 12 1 mol % trans-A?, t6t
hon nita néu it nhat 12 25 mol % trans-A°, t8t hon nita néu it nhat 1a 50 mol % trans-A’,
va tham chi t8t hon nita néu it nhét 1a 80% trans-A’. Mirc chua no ¢6 thé 14 16n hon 90
mol %, 1én hon 95 mol %, hodc tham chi 100% trans-A’. Nguoc lai, cac axit béo
nguén géc tu nhién ¢6 mtc chua no A9, vi du, axit oleic, thudng c6 khoang 100% chét

ddng phan cis.

Mic du ty 1€ hinh hoc trans cao (dac biét 1a hinh hoc trans-A°) ¢6 thé 12 mong

mudn trong cac este béo c6 nguon goc tir qua trinh chuyén vi va dan xuat theo sang
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ché, tuy nhién ngudi c6 hiéu biét trung binh trong linh vuc k¥ thut nay s& hiéu ring
cAu hinh va vi tri chinh x4c cua lién két doi cacbon-cacbon sé& phu thudc vao cic diéu
kién phan tUng, chit xtc tac dugc chon, va céc yéu t6 khéac. Cac phan ing chuyén vi
thuong kém theo su ddng phan hoa, ma c6 th8 mong mudn hogc khong mong mudn.
Xem, vi du, G. Djigoué and M. Meier, Appl. Catal.. A: General 346 (2009) 158, dac
biét 1a Fig. 3. Do vay, nguoi ¢ hiéu biét trung binh trong linh vuc k¥ thuét nay c6 thé
thay dbi cac didu kién phan ung d8 kiém so4t muc ddng phan hoa hodc thay d6i ty 18
clia céc chét ddng phén cis va frans dugce tao ra. Vi dy, gia nhiét san phém chuyén Vi
v6i su c6 mat cla chat xic tac chuyén vi khong hoat hoa ¢ thé cho phép ngudi co
hiéu biét trung binh trong linh vuc k¥ thuat nay thic dAy sy chuyén vi cta lién két doi
dé tao ra ty 1€ cua san phdm c6 dang hinh hoc trans-A® thép.

Ty 1& cao ctia chit ddng phan frans (461 voi tat ca cac cAu hinh cis thong thuong
cua axit hodc este chua no mot l4n ty nhién) anh hudng dén cac tinh chét vat ly khac
nhau dén este béo dugc alkoxyl hoa va din xuit thu dugc tir ching, bao gom, vi du,
trang thai vat ly bién dbi, khoang néng chay, kha nang nén, va cac tinh chét quan trong
khac. Cac khac nhau nay cho phép cac nha nghién ctru str dung este béo duoc alkoxyl
héa va din xuét & pham vi rong hon hodc lua chon rong khi ching dugc sir dung trong
chét 1am sach, xt 1y vai, trong cham s6c c& nhén, st dung trong ndng nghiép va cac

ung dung khéc.

Axit chua no mot 1an C1o-C17 ¢6 ngudn gbc tlr qué trinh chuyén vi thich hop
bao gdm, vi dy, axit 9-dexylenic (axit 9-dexenoic), axit 9-undexenoic, axit 9-
dodexylenic (axit 9-dodexenoic), axit 9-tridexenoic, axit 9-tetradexenoic, axit 9-
pentadexenoic, axit 9-hexadexenoic, axit 9-heptadexenoic, va axit tuong tu, va dan

xuat este cuia ching.

Qua trinh chuyén vi chéo hodc tu chuyén vi ctia diu tu nhién thudng dugc tiép
tuc bang cich tach dong olefin tir dong diu dugc bién ddi, thuong 1a bang cach chung
cAt olefin d& bay hoi hon. Dong diu duoc bién ddi sau d6 duge cho phan tmg véi rugu
béc thép, thuong 12 metanol, 8 tao ra glyxerin va hdn hop ciia alkyl este. Hon hop nay
thudong bao gbm Cg-Ca2 alkyl este no, chu yéu 1a C16-Cis alkyl este, ma chu yéu la chat
quan sat trong phéan ung chuyén vi. Phan con lai cia hdn hop san phém s& tuy thudc
vao viéc lua chon su dung chuyén vi chéo hoac tu chuyén vi. Khi dau tu nhién duoc tu

chuyén vi va sau do duoc chuyén este hoa, hdn hop alkyl este s&€ bao gdm dieste Cig
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chua no. Khi diu tu nhién dugc chuyén vi chéo véi a-olefin va hon hop san phém
dugc chuyén este hoa, tao ra hdn hop alkyl este bao gdm Cio alkyl este chua no va mot
hodc nhidu dong san pham alkyl este chua no Ci dén C17 ngoai san phidm phu
glyxerin. San pham Cio chua no cubi cing dugc di kém vai ddng san pham khac nhau
tiy thudc vao viéc (cac) a-olefin ndo dugc ding lam chét phan tng chuyén vi chéo.
Do vy, 1-buten tao ra Ci2 alkyl este chua no, 1-hexen tao ra Ci4 alkyl este chua no, va
twong ty. Nhu da dugc thé hién trong céc vi du dudi ddy, Cio alkyl este chua no duoc
tach mot cach dé dang tir Ci1 -Cy7 alkyl este chwa no va mdi hop chét dugc tinh ché
mot cach dé dang bang cach chung cach cit phan doan. Cac alkyl este nay la céc

nguyén liu ban dau rat tét dé tao ra este béo dugc alkoxyl hoa theo sang ché.

Céac dau tu nhién thich hop dé str dung 1am nguyén liéu dé tao ra axit C10-C17
chura no mdt 14n, axit octadexen-1,18-dioic, hodc dAn xuit este cta chiing tir qua trinh
tu chuyén vi hodc chuyén vi chéo vai olefin 1a da biét. Cac dau tu nhién thich hgp bao
g(‘Sm dAu thuc vat, cac dau alga, m& dong vat, dau nhua thong, dan xuit ca dau, va tb
hop ctia ching. Do vay, dau tu nhién thich hgp bao gém, vi du, diu d4u nanh, dau co,
diu hat cai diu, dau dura, dau hat co, ddu huéng duong, diu cay rum, dau vimg, dau
ngo, diu 6 liu, dau lac, dau bong, dau hat cai, diu thiu diu, m& dong vat, md lon, m&
gia cAm, dau c4, va dau tuong tu. DAau dau nanh, dau co, dau hat cai dAu, va td hop cua

chiing 1a dau ty nhién duoc vu tién.

Céc dau bién ddi gen, vi du dau dau nanh chtra nhidu oleat hodc ddu algal bién
db6i gen, cling c6 thé duoc sir dung. DAu ty nhién dugc wu tién vé co ban 1a chua no, do
dAu nay tao ra chd phén tmg cho quy trinh chuyén vi dé tao ra céc olefin. Pugc uu tién
dic biét 1a dau tu nhién c6 luong nhém béo chua no cao dugc tao ra tir axit oleic. Do
vay, dau tu nhién dic biét uu tién bao gém diu dau nanh, dau co, dau tao, va dau hat
cai dau.

Déau tu nhién bién dbi gen, nhu dau thuc vat duge hydro hda mot ph?m, 6 thé
dugc stir dung thay thé hoac két hop véi dau tu nhién. Khi diu tu nhién dugc hydro hoa
mot phﬁn, vi tri chua no cé thé chuyén vi dén cac vi tri khac nhau trén mach chinh
hydrocacbon cta gbc este béo. Do xu huéng nay, khi dau tu nhién dugc bién d6i duoc
tu chuyén vi hodc dugc chuyén vi chéo v6i olefin, san phim phan tmg s& c6 su phéan

bd, n6i chung 12 rong hon va khic nhau so vdi hdn hop san pham dugc tao ra tir dau tu
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nhién chua dugc bién ddi. Tuy nhién, san pham dugc tao ra tir dau ty nhién dugc bién

dbi duoc chuyén hoa tuong tu thanh céc este béo duge alkoxyl hoa theo sang ché.

Cach khac dé str dung dau tu nhién 1am nguyén liéu dé tao ra axit C19-C17 chua
no mdt 1an, axit octadexen-1,18-dioic, hodc dAn xuét este cua ching tr qua trinh tu
chuyén vi hodic chuyén vi chéo véi olefin 1a axit béo chuwa no mot 1in thu dugc bang
cach thiy phan dau thuc vat hoic m& dong vat, hodc este hodc mubi cta axit ndy thu
dugc bang cach este hoa axit béo hodc mudi carboxylat, hodc bang cach chuyén este
héa diu ty nhién véi rugu. Ngoai ra, thanh phén hiru dung bt dAu khéc 1a este béo da
bét biio hoa, axit, va cac mudi carboxylat. Cac mudi ¢ thé bao gdbm kim loai kiém (vi
du, Li, Na, hodc K); kim loai kiém thé (vi du, Mg hodc Ca); kim loai nhém 13 dén 15
(vi du, B, Al, Sn, Pb, hodc Sb), hodc kim loai chuyén tiép, lantamit, hoac kim loai
actinit. Cac ché pham ban déu thich hgp khac dugec md ta & céac trang 7 dén 17 trong
cong bd don qubc té s W02008/048522, ma ndi dung lién quan cua néd duge két hop
vao ban md ta ndy bang vién din & day. |

Chét phan tmg khac trong phan img chuyén vi chéo 1a olefin. Olefin thich hop
12 olefin ndi phan tir hodc a-olefin c6 mot hodc nhidu lién két ddi cacbon-cacbon. Hon
hop cuia olefin cé thé dugc st dung. THt hon 13, olefin 1a a-olefin C2-Cio chua no mot
14n, t6t hon nita 13 a-olefin C2-Cg chwa no mot 14an. Olefin dugc uu tién cling bao gdm
C4-Cy olefin ndi phén tit. Do vy, olefin thich hop dé str dung bao gém, vi du, etylen,
propylen, 1-buten, cis- va frans-2-buten, 1-penten, isohexylen, 1-hexen, 3-hexen, 1-

hepten, 1-octen, 1-nonen, 1-dexen, va olefin turong tu, va cac hdn hop cua ching.

Qua trinh chuyén vi chéo duoc tién hanh bang cich cho phéan ung dau tu nhién
véi olefin véi su ¢6 mét cua chét xuc tac chuyén vi dong thé hodc di thé. Olefin khong
can phai st dung khi dau tu nhién dugc tu chuyén vi, nhung chét xuc tac dong thé
thuong dugc str dung. Cac chit xtc tac chuyén vi ddng thé thich hgp bao gbm tb hop
clia halogenua cua kim loai chuyén tiép hodc oxo-halogenua (vi dy, WOCI4 hoac
WClg) v6i chat d6ng xuc tac alkyl hoa (vi du, MesSn). Cac chit xtc tac ddng thé dugce
uu tién 1a cac phtc chét alkyliden (ho#c carben) da biét cia kim loai chuyén tiép, dic
biét 1a Ru, Mo, hodc W. Cac chét nay bao gém cac chét xuc tac Grubbs, céc chit xtc
tac Grubbs-Hoveyda thé hé tha nhit va th hai, va chat twong tw. Cac chit xuc tac

alkyliden thich hgp c6 cong thirc c4u tao chung:
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M[X'X2LLA(L?)n]=Crn=C(R")R?
trong d6 M 1a kim loai chuyén tiép nhom 8, L', L?, va L’ 1a céc phdi tir cho dién
tir trung tinh, n bﬁng 0 (sao cho L’ ¢6 thé khong c¢6 mat) hodc 1, m bﬁng 0, 1, hoac 2,
X! va X2 1a céc phéi tir anion, va R va R? doc ldp dugc chon tir H, hydrocarbyl,
hydrocarbyl dugc thé, hydrocarbyl chira nguyén tir khéac loai, hydrocarbyl chira
nguyén tr khac loai dugc thé, va cac nhém chirc. Bat ky hai goe X!, X? L', L%, L’ hodc
nhiéu hon, R! va R? ¢6 thé tao thanh nhém vong va bét ky mot trong s6 cac nhom nay

c6 thé dugce 1ip vao dé trg giup.

Cac chat xtc tac Grubbs thé hé thir nhit thudc nhém nay trong d6 m=n=0 va
cac lya chon cu thé dbi véi n, X!, X2, L1, L%, L3, R! va R? nhu dugc md ta trong cong
b patent don My 6 US 2010/0145086 (“cong bd ‘086”), ndi dung bdc 16 cua don nay
lién quan té1 tht ca cac chét xtc tac chuyén vi duge két hop vao ban mo ta nay bang
cach vién dan.

Céc chét xtic tac Grubbs thé hé thi hai ciing c6 cong thirc chung duge mo ta
trén day, nhung L! 1a phéi tir carben, trong d6 cacbon carben dugc lién két v6i nhau
boi nguyén t N, O, S, hodc P, tét hon 13 bdi hai nguyén tr N. Phéi ti carben thudng
12 mot phan ctia nhoém vong. Vi du v& céc chat xtc tdc Grubbs thé hé thi hai thich hop

cling dugc md ta trong cong bb “086.

Trong mdt nhom cac chit xuc tac alkyliden thich hop khac, L! 1a phdi tir cho
dién ti trung tinh phéi hop manh nhu trong cic chét xtc tic Grubbs thé hé thir nhét va
ther hai, va L2 va L 1a céc phdi tir cho dién tir trung tinh phéi hop yéu cho dién tir
trung tinh dudi dang nhém di vong duge thé tiy y. Do vay, L? va L3 1a pyridin,

pyrimidin, pyrol, quinolin, thiophen, hodc dang tuong tu.

Trong mdt nhém cac chét xuc tac alkyliden thich hgp khac, cgp nhom thé duoc
st dung dé tao thanh phéi ttr hai hodc ba cang, nhu biphosphin, dialkoxit, hoac
alkyldiketonat. Cac chét xtic tac Grubbs-Hoveyda la tap hop con cua chét xuc tac dang
ndy, trong d6 L? va R? dugc lién két v4i nhau. Oxy hodc nito trung tinh thuong phdi
hop véi kim loai trong khi cling lién két v4i cacbon ma la a-, -, hodc y- d6i vei
cacbon carben d& tao thanh phdi tir hai cang. Vi du vé cac chét xuac tdc Grubbs-

Hoveyda thich hgp dugc mo ta trong cong b “086.

Céac cAu trac dudi day chi nham muc dich minh hoa mdt so chét xuc tac thich
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hop c6 thé duge st dung theo sang ché:

PCy3 N
Mes™ N\Mes TCY?’
Clim. 2, Clum _/=<
- Climn, "RuU=—
\ " Ru—
CI/‘ Ph / ‘U \ C|/ ‘
PCy3 Cl Ph PCy3
PCy3
Ph
N N
Mes™ Y “Mes Ph/NYN\Ph Mes/NYN\Mes
CI/II
"Ru=— Clu,,, Clin,
S Ru=— Ru—
S S
o ‘ ® o | 3 o l 3
PCYs PCys PCys

Céc chét xuc tac di thé thich hop dé st dung trong phan ung tu chuyén vi hodc
chuyén vi chéo bao gém, vi du, mot sb hop chét reni va molypden nhu dugc mo ta, vi
duy, trong tai liéu J.C. Mol trong Green Chem. 4 (2002) 5 & cac trang 11 dén 12. Céc vi
du cu thé 1a cac hé xuc tac bao gém Re,O7 trén nhdm oxit duge ting cudng hoat tinh
xic tac bdi chat ddng xuc tac alkyl hoa nhu tetraalkyl thiéc chi, germani, hodc hop
chét silic. Cac chat khac bao gdm MoCls hodc MoCls trén silic dioxit dugc hoat hoa

boi tetraalkyltin.

Céc vi du khéc v& cac chét xtc tac thich hgp cho qué trinh tu chuyén vi hoac
chuyén vi chéo, xem, patent My s6 US 4.545.941, ma toan bd ndi dung cua nd duge
dua vao ban mo ta ndy bing cach vién din, va cac tai liéu duoc din trong ban md ta
nay.

Theo mdt khia canh cua sang ché, este béo dugc alkoxyl hoa chira san phim thu
dugc bang cach cho phan mg axit chua no mot 1An C10-C17 ¢6 ngudn gdc tir qué trinh
chuyén vi, axit octadexen-1,18-dioic, hodc dan xuét este ciia chung véi mot hodc nhiéu

alkylen oxit v6i sy c6 mét clia chat xdc tac chen.

Dén xudt este tot hon 1a alkyl este thdp, dic biét 1a metyl este. Alkyl este thap
t6t hon duoc tao ra bing cach chuyén este hoa triglyxerit c6 ngudn gdc tlr qué trinh
chuyén vi. Vi duy, chuyén vi chéo dau tu nhién véi olefin, sau d6 tach céc san phérn
chuyén vi hydrocacbon chua no bang cach cét phan nhe, va sau do chuyén este hoa
thanh phan dau duoc bién ddi véi alkanol thip theo céc didu kién co ban tao ra hdn

hop alkyl este thip chua no. Hon hop alkyl este thip chua no ¢6 thé dugc sur dung “&
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dang nguyén trang” dé diéu ché alkoxylat clia este béo theo sang ché hodc né c6 thé

duoc tinh ché dé tach alkyl este cu thé trude khi tao ra alkoxylat ctia este béo.

Ngudi ¢6 hiéu biét trung binh trong linh vyc k§ thuat nay s& hiéu rang “dan
xuét este” trong ban md ta nay bao gbm dang twong duong axyl khac, nhu clorua axit,

anhydrit axit, hogc dang twong tu, ngoai alkyl este thip duoc néu trén day.

Alkylen oxit thich hop 12 C2-Cq alkylen oxit, ddc biét la etylen oxit, propylen
oxit, va butylen oxit. Etylen oxit va propylen oxit dugc uu tién. Etylen oxit 1a duge yu
tién dic biét. Cac hdn hop hodc t6 hop clia alkylen oxit khac nhau c6 thé duoc st dung

néu mudn tao ra sy phan bd ngau nhién hodc khdi cua don vi alkylen oxit.

Viéc lua chon (cac) alkylen oxit va ty 1¢ dugc st dung d6i voi luong axit hodc
este c6 ngudn goc tir qua trinh chuyén vi phu thudc vao dic tinh mong mudn cla san
phim va nim trong hiéu biét ctia ngudi ¢6 hiéu biét trung binh trong linh vyc k§ thuét
nay. Tét hon néu, n, 12 sb lugng don vi oxyalkylen trung binh trong este béo dugc

alkoxyl hoa, ndm trong khoang tir 1 dén 100.

Tbt hon néu don vi etylen oxit dugc két hop dé ting cuong dic tinh ua nudce
clia este béo dugc alkoxyl héa khi duge so sanh véi axit hodc este bat dau c6 ngudn
gc tir qué trinh chuyén vi. Khi tinh wa nu6c kha thap 1a mong mudn, n thudong nim
trong khoang tur 1 dén 5 don vi EO. Pé san pham trung gian c6 tinh wa nude, n thudng
nam trong khoang tir 5 dén 15 don vi EO, va ddi véi tinh ua nude cao hon, n thuong

nam trong khoang tir 15 dén 50 don vi EO.

Céc chét xtc tac chén thich hop 1a da biét. Céc chét xtc tac nay bao gdm, vi
du, oxit kim loai hdn hop hodc duge bién dbi hoidc, nhu magie oxit dugc bién dbi véi
nhém, gali, zirconi, lantan, hodc kim loai chuyén tiép khéc, hydrotalxit dugc nung,
nhém magie hydroxit dugc nung, va dang tuong tu. Chét xuc tac oxit hdn hgp chua
magie va nhom dugc vu tién. Axit hodc este béo ¢6 ngudn gdc tir qud trinh chuyén vi
béo thudong dugc phan tng véi su c6 mit cua (cac) alkylen oxit va chét xuc tac chén
va trong diéu kién nhiét do va ap sut dinh trude, thuong 13 trong méi trudng nito hodc
khi tro khéc, va san pham alkoxyl hoa sau d6 dugc phan lép va duoc tinh ché bang cac
phuong phép da biét. D6i v6i céc vi du cu thé vé cac chit xtc tac chén thich hop va
phan mo ta chi tiét vé quy trinh tao ra este béo dugc alkoxyl hoa bang cach chén

alkylen oxit, xem patent My s6 US 5.817.844, 6.184.400, va 6.504.061, ma toan bd noi
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dung cta n6 dugc dua vao ban mo ta nay bing cach vién dan. Phan Gmg dugc xem la
két thic khi san phém ¢6 thda man céc gia tri phan tich. Vi du, trong phé 'H NMR, su
dich chuyén hoa hoc clia nhém metylen & vi tri alpha so v6i cacbonyl ¢6 thé dugc su
dung dé phan biét v6i nguyén liéu ban dau chua duogc phan Gng tlr san phdm alkoxyl

hoéa.

Este béo duoc alkoxyl hda dugc tao ra bang cach st dung qué trinh cheén
alkylen oxit da biét 14 dic biét do hdn hgp ban dAu cua axit hodc dan xuit este khong

thong thuong dugce san xuét bing qué trinh chuyén vi ciia déu ty nhién.
Mot sb este béo duge alkoxyl hoa theo séng ché c6 cong thirc:
R2-CO-0-(AO)-R!
trong do:

R! 1a C1-Cs alkyl; AO 1a Co-Cs oxyalkylen; R? 1a R*-CoHie- hode R'(AO)no-
CO-C1Hzo-; R? 13 hydro hogc C1-C7 alkyl; va n, ma la s6 luong don vi oxyalkylen
trung binh, c6 gia tri ndm trong khoang tur 1 dén 100. Tt hon 13, R! 12 metyl. Tét hon
1a, AO 1a oxyetylen, oxypropylen, hodc td hop ctia ching, tdt hon nita 1a oxyetylen.
Tét hon 13, R? 1a R3-CH=CH-(CHz)7- hodc R*O-CO-(CH2)7-CH=CH-(CH2)7-.

Trong mot sb este béo dugc alkoxyl héa duge uu tién, n ¢ gié tri nim trong
khoang tr 0,5 dén 5 (goi 1a cic este béo dugc alkoxyl hoa “EO thap™). Trong cac este
béo duge alkoxyl hoa dugc wu tién khac, n c6 gia tri nam trong khoang tr 5 dén 15
(goi 1a cac este béo dugc alkoxyl hoa “EO trung binh™). Trong céac este béo dugc
alkoxyl héa dugc uu tién khic, n c6 gia tri nm trong khoang tir 15 dén 50 (goi 1a cac

este béo dugc alkoxyl hoa “EO cao”).
Luu y chung lién quan dén céc cAu tric héa hoc

Vi nguoi ¢ hidu biét trung binh trong linh vyc k¥ thudt nay s€ nhan thy, san
pham thu dugc theo sing ché thuong 13 hdn hop cla chit ddng phan cis va chét dong
phan trans. Tru khi duge chi dinh theo cach khac, tat ca bidu thi cu trac duge dé xuét
trong ban mo ta nay chi thé hién chét dong phan frans. Ngudi c6 hiéu biét trung binh
trong linh vuc k¥ thuét nay s€ hiéu ring quy wéc ndy duge st dung chi dé thuén tién,
va rang hdn hgp cla chét ddng phan cis va chét ddng phan trans duge hiéu trir khi ngir

canh nay dién giai theo cach khic. (Cac san pham “C18” trong cac vi du dudi day, vi
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dy, 1a thuong 100% chét déng phén trans trong khi cac “hdn hop” (hodc “Mix”)
thuong 13 hdn hop chét ddng phan trans/chit dong phan cis v6i ty 1¢ 80:20). Céc céu
tric nay thuong dugc bidu hién chi ddi véi san phim nguyén téc o6 thé co ty 1 céc
thanh phan hoic chét ddng phan khac it hon. Vi du, san pham phan Gng tir triglyxerit
duoc bién dbi 1a cac hdn hop phire chat. B6i vé6i vi du khac, céc quy trinh sulfonat hoa
hodc sulfit hoa thuong tao ra hdn hop cua sulton, cac alkansulfonat, va cac
alkensulfonat, ngoai san pham chit ddng phan. Do vay, cac cAu tric ndy tao ra san
phém thé hién wu thé hodc dudong nhu co uu thé. Dién tich co6 thé hodc c6 thé khong
duoc biéu hién nhung dugc hiéu nhu trong truong hop cia cAu triic amin oxit. Cac ion
trai ddu, nhu trong este béo dugc alkoxyl hoa béc bon, 13 thudng khong c6, nhung
chung dugc hiéu bdi nguoi co hiéu biét trung binh trong linh vuc k§ thudt nay tu ngit
canh nay.

Mot s6 vi du cu thé vé este béo Cio, C12, C14, va Cis duoc alkoxyl hoa duge thé
hién dudi day (trong d6 n thuong c6 gia tri nam trong khoang tir 1 dén 100):

O

/\/\/\/\/U\o/\/O\CH

3

/\/\/\/\/?Lo/k\/o\kws

o)

/\/\/\/\/\/U\O/\/O\CHS
O
0
/\/\/\/\/\/U\O/(/\/ \)?CH:B

o

/\/\/\/\/\/\)\O,{\/O}n\ oh,

0

/\WW\/\)I\O/\/O\CH

3

Mot sb vi du cu thé v& este béo C1s duoc alkoxyl héa (trong d6 n thudong c6 gia

tri ndm trong khoang tir 1 dén 100):
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Theo khia canh khic cua sang ché, cac este béo dugc alkoxyl hoa bao gbm san
phadm phan (mg cla axit chwa no mot 14n C10-C17 c6 ngudn gbc tir qué trinh chuyén vi,
axit octadexen-1,18-dioic, hodc din xuét este cia chung véi glycol ete hodc alkoxylat
cta glycol ete, ty ¥ v6i su ¢6 mét cua chit xtc tac este héa hodc chuyén este hoa, dé

tao ra este béo dugc alkoxyl hoa.

Céc ete glycol thich hgp ¢c6 mdt nhém hydroxyl dau cung bac nhét hodc bac hai
va mot hodc nhiéu nhém chuc ete. cac ete glycol 1a da biét va co trén thi truong tlr
LyondellBasell Industries, Dow Chemical va cac nha cung cép khac. Céc ete glycol
ndy bao gdm, vi duy, etylen glycol monometyl ete, etylen glycol monobutyl ete,
dietylen glycol monometyl ete, dietylen glycol monoetyl ete, propylen glycol
monometyl ete, propylen glycol monopropyl ete, dipropylen glycol monoetyl ete, va
tuong tu, va t6 hop cta ching. Dac biét cic ete glycol dugc uu tién 1a etylen glycol

monometyl ete va dietylen glycol monometyl ete.

Alkoxylat cua glycol ete 1a san pham phén (mg cua cac ete glycol va 1 dén 100
duong lugng cho mdi nhém hydroxyl cta alkylen oxit, tdt hon 13 etylen oxit, propylen
oxit, hodc td hop cua ching. Etylen oxit (va dugc glycol ete etoxylat tao ra) dugc vu
tién dic biét. Khi tinh va nuéc kha thép la mong muén, sb luong don vi oxyetylen
trung binh, n, thudng nam trong khoang tir 1 dén 5 don vi EO. Dé san pham trung gian
¢6 tinh wa nuéc, n thudong nam trong khoang tir 5 dén 15 don vi EO, va dbi véi tinh va
nuéc cao hon, n thuong nim trong Khoang tir 15 dén 50 don vi EO. D9 va dang
alcoxyl hoé dugc kidm soat mot cach dé dang dé tao thanh mutrc do wa nu6c trong doan
oxyalkylen mong mudn. Cac chit phan ung c6 thé duoc gia nhiét, c6 hodc khong ¢
chét xtc tac trong cac diéu kién hitu hiéu dé este hoa hodc chuyén este hoa axit ban
dau hoic este v6i glycol ete hodc alkoxylat cia glycol ete. Nhiét d0 phan Gng thuong
nam trbng khoang tir 80°C dén 300°C, tdt hon 1a tir 100°C dén 150°C, va t6t hon nita
Ja tir 110°C dén 135°C.
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Céc luong twong ddi cia glycol ete hodc alkoxylat cua glycol ete va cac chét
phan tmg este hodc axit dugc st dung phu thudc vao hoéa hoc lugng phép mong mubn
va ngudi ¢6 hiéu biét trung binh trong linh vyc k§ thudt nay co thé tu quyét dinh.
Thudng 13, lugng du cua glycol ete hodc alkoxylat cia glycol ete dugc str dung dé tao
phan Gng véi hau hét hodc tit ca nhom este hodc axit co s&n trong chét phan ing khéc.
Pham vi dugc uu tién 1a tr 0,8 dén 2.0, t8t hon nita 13 tr 0,8 dén 1,2, duong luong
glycol ete hogc alkoxylat clia glycol ete cho mdi axit hodc este duong lugng trong axit
C10-C17 chua no mot lan, axit octadexen-1,18-dioic, hodc din xuét este cia ching.
Phan tng dé tao thanh este béo dugc alkoxyl hoa co thé duoc tao thanh trong mdi
trudong phun nito hodc & diéu kién chan khong dé loai bd rugu dugc giai phong hodc
nude. Phan ing duge xem la két thic khi san pham cho phan tich thoa man bing k¥

thuat phd 'H NMR hoic k¥ thuat thich hop khéc.

Theo khia canh khac, cac este béo dugc alkoxyl hoa bao gdm san pham phan
g cla axit chuwa no mot 1an C10-C17 ¢6 ngudn gde tir qué trinh chuyén vi hodc axit
octadexen-1,18-dioic v&i mdt hodc nhiéu alkylen oxit dé tao ra alkoxylat cua axit béo,
tiép d6 1a ete hoa cia alkoxylat cla axit béo. Khi axit béo dugc dung lam chét phan
g, phan ung alcoxyl hoa co6 thé 1a chua dugc xuc tac hodc duge xuc tac la da dugce
biét trong linh vuc k¥ thuét nay. Ete héa alkoxylat clia axit béo cling dugc thuc hién st
dung céc chat xic tAc va cac quy trinh da biét. PAu cudi nhom hydroxyl ctia alkoxylat
clia axit béo thudng duge cho phan ung véi alkyl halogenua (vi du, metyl clorua,
metyl iodua) hodc dialkyl sulfat (vi du, dimetyl sulfat) vdi su c6 mat cia bazo manh

(vi du, natri, natri hydrit, kali hydroxit).

Este béo duoc alkoxyl héa va dan xuit cua chung ¢6 muc chua no ¢ thé 1a da
duoc sulfonat hoa hodc dugc sulfit hoa néu mudn. Sulfonat héa dugc tao thanh su
dung cac phuong phap da biét, bao gdbm cho phan tng olefin véi luu huynh trioxit.
Sulfonat héa c6 thé tiy ¥ dugce tién hanh bang cach st dung dung mdi tro. Cac vi du
khoéng han ché vé cac dung moi thich hop bao gdbm SO 16ng, hydrocacbon, va
hydrocacbon dugc halogen hoéa. Theo mot khia canh thwong mai, thiét bi phan tng
mang roi dugce sit dung @b sulfonat héa lién tuc olefin bang cach st dung luu huynh
trioxit. Cac chét sulfonat hoa khéc c6 thé duge sit dung hodc khong su dung dung moi
(vi du, axit closulfonic, axit sulfuric béc khéi), nhung luu huynh trioxit thuong kinh té

nhit. Cac sulton 12 san pham trung gian ciia phan Gng olefin véi SO3, axit closulfonic,
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va dang tuong tu cd thé dugc tiép tuc dua vao phan Gng thuy phan bang dung dich
kidm d8 tao ra hdn hop cta alken sulfonat va hydroxyalkan sulfonat. Cac phuong phép
thich hop dé sulfonat héa olefin dugc mo td trong patent Mg s6 US 3.169.142;
4.148.821; va cong bd patent don My sb US 2010/0282467, ma toan bd ndi dung ctia

n6 dugce dua vao ban mo ta nay bang cach vién dan.

Sulfit hoa dugc tién hanh bing cach két hop olefin trong nudc (va thuong la
d6ng dung moi nhu isopropanol) véi it nhét duong lugng mol cia chét sulfit hoa bang
cach st dung phuong phéap da biét. Chét sulfit héa thich hgp bao gbm, vi du, natri
sulfit, natri bisulfit, natri metabisulfit, hodc chit twong tu. Tuy v, chit xtc tac hodc
chit khoi mao bao gém, nhu peroxit, sit, hodc cac chit khoi mao géc tu do khéc.
Thuong 13, hén hop phan tmg duge tién hanh & nhiét o ndm trong khodng tir 15°C
dén 100°C cho dén khi phan tGng hoan thanh mét cach thich hop. Cac phuong phép
thich hop dé sulfit héa olefin dugc dé cap trong patent My sé6 US 2.653.970;
4.087.457; 4.275.013, ma toan bd ndi dung ctia n6 duge dua vao ban md ta nay bﬁng

cach vién dan.

Vi du vé c4c san phim dugce sulfonat héa hogc san pham dugc sulfit hoa (trong
do6 n thuong c6 gia tri nam trong khoang tir 1 dén 100) 1a:

0]

Naoas\/\/\/\/\)'l\O/\/O‘CH3
0]
Naoss\/\/\/\/\/“\o/k\/O\)n\CH3

0]

/\(\/\/\/\/lLo/\/o‘CH3

SO,Na

SO,Na o

/\/'\/\/\/\/lko/k\/oﬁ:cH3

0
0
0/{/\/ \ECH,,

SO,Na
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Este béo dugc alkoxyl hoa va dan xuét ciia chung da duoc sulfonat hoa hodc da
dugc sulfit hoa co thé duogc két hop vao nhiéu ché phém dé st dung lam, vi du, chét
hoat dong bé mit, chit nhii hoa, chét cam nhan da, chét tao mang mong, chét cai bién
luu bién, thudc diét sinh vat, chét c6 kha ning diét sinh vat, dung mdi, chét giai phong,
va chét didu hoa. Cac ché phim c6 gia tri cao trong céc thanh phim da dang, nhu chdm
soc co thé (san phdm lam sach dang long, san phim dudng dang thanh, san pham
chim séc miéng), san phim dung trong gia dinh (cac chét tiy rira dang 1ong va dang
bot, cac chit 1am mém vai dang 16ng va dang tAm, chét 1am sach bé mit mém va cing,

céc chat vé sinh va cac chét diét khuan), va cac chat lam sach cong nghiép va cong so.

Este béo dugc alkoxyl héa va dan xut c6 thé dugc sir dung trong quy trinh
polyme hoéa nhii tuong, bao gbm céc quy trinh d8 bao ché latex. Chung c6 thé dugc st
dung lam chit hoat dong bé mat, chét thAm u6t, chét phan tan, hodc dung moi trong
cac ung dung ndng nghiép, lam thanh phan tro trong thudc trir sdu, hodc 1am ta duge
dé phan phdi thudc trir sdu dé bao vé mua mang, nha clra va vuon tugc, va cac ang
dung chuyén dung. Este béo dugc alkoxyl hoa va dan xuét cling ¢6 thé dugc st dung
trong c4c ng dung trong mo diu, bao gdm van chuyén, san xuét, kich thich dau va khi
va hoa chit khoan, cac st dung ting cudng va phu hop bé chira, va chét tao bot dic
biét. Cac ché phdm ciing c6 gié tri 1am tic nhén diéu tiét bot hodc chit phan tan dé san
xuit thach cao, bang tudng bang xi-ming, cac chét phu gia bé tong va bot dap lura. Cac
ché pham dugc st dung lam chét két tu dung cho son va son phu, va lam chét két dinh

gdc polyuretan.

Trong ché bién thuc phim va d6 udng, este béo dugc alkoxyl hoa va dan xuét
c6 thé duoc str dung dé boi tron hé thdng bing tai van chuyén cong-ten-no. Khi két
hop v6i hydro peroxit, este béo dugc alkoxyl hoa va dan xuét co thé c6 tac dung nhu
chét téy ué va chit diét vat hai dang bot mirc do thép, chét khir mui, va lam chit khang
khuén dé 1am sach va bao vé thiét bi ché bién thuc pham hoic d6 ubng. Trong céc ung
dung cong nghiép, cong s va gidt 13, este béo duoc alkoxyl hoa va dan xuét, hoic td
hop cuia chiing v6i hydro peroxit, ¢o thé dugc st dung d8 loai bo dét ban va vé sinh va

tdy ué vai va lam céc ch¢ pham tao mang khang khuan trén bé mat cing.
Vi du thye hién sang ché

Céc vi du dudi day chi nhim muc dich minh hoa séng ché. Ngudi c6 hi€u biét
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trung binh trong linh vuc k¥ thuat nay s€ hiéu cac phwong 4n nay ndm trong muc dich

va pham vi bao h cla sang ché duoc x4c dinh trong yéu cau bao ho.
Tbng hop nguyén liéu san xudt:
Diéu ché metyl 9-dexenoat (“C10-0”) va metyl 9-dodexenoat (“C12-0”)

0] o)

/\/\/\/\)J\OMe /\/\/\/\/\/U\OMe

Céac phuong phap trong cong bd don patent My s6 US 2011/0113679, ma toan
bd ndi dung ctia né duge dua vao ban mo ta nay bang cach vién dan, dugc st dung dé

tao ra nguyén liéu C10-0 va C12-0 la nhu sau:
Vidu 1A: Chuyén vi chéo diu dau nanh va 1-buten.

Thiét bi phan Gng thép 6ng khong gi, khd va sach Parr loai 5 galong dwoc lip
dat 6ng dong, mdy khudy treo, bng xofn rudt ga gia nhiét/lam ngudi bén trong, dung
cu thir nhiét do, van 14y mAu, va van xa dugc suc argon dén 15 psig (1 psig = 0,006895
Mpa). Déau dau nanh (SBO, 2,5 kg, 2,9 mol, Costco, Mn = 864,4 g/mol, 85% trong
lwgng murc chua no, duge suc khi véi argon trong binh chira 5 galong trong thoi gian 1
gi0) duoc bd sung vao thiét bi phan tng Parr. Thiét bi phan tng dugc bit kin, va SBO
duogc suc argon trong thoi gian 2 gio trong Khi dugce lam lanh dén nhiét d6 10°C. Sau 2
gidy, thiét bi phan img dugc thdi khi dén 10 psig. Van éng dong dugc ndi véi xy lanh
chtra 1-buten (Airgas, cap d¢ CP, ap sut khoang trong trong binh 33 psig, >99% trong
luong) va dugce nén lai dén 15 psig vai 1-buten. Thiét bi phan Gmg lai dugc thdi khi
dén 10 psig dé loai bo argon du thira. SBO duge khudy & 350 vong/phit va nhi€t do
nam trong khoang tir 9°C dén 15°C trong 18 dén 28 psig 1-buten cho dén khi 3 mol 1-
buten cho mdi lién két olefin SBO duoc chuyén vao thiét bi phan tng (~ 2,2 kg 1-
buten trong thoi gian tir 4 dén 5 gio).

Dung dich toluen chua [1,3-bis-(2,4,6-trimetylphenyl)-2-imidazolidinyliden]-
dicloruteni (3-metyl-2-butenyliden) (trixyclohexylphosphin) (C827, Materia) duoc
chuén bi trong binh cao ap Fischer-Porter bang cach hoa tan 130 mg chét xtc tac trong
30g toluen (10 mol ppm cho mdi mol lién két olefin ciia SBO). Hon hop chét xtic tac
dugc bd sung vao thiét bi phan (mg thong qua éng dong thiét bi phan Gng bang cach
tao ap suit khoang trdng phia trén & bén trong binh Fischer-Porter v6i argon dén

khoang tur 50 dén 60 psig. Binh Fischer-Porter va 6ng dong duoc ria bing toluen bd
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sung (30g). Hon hop phan umg dugc khudy trong thoi gian 2,0 gio ¢ nhi¢t do 60°C va
sau d6 dé ngudi dén nhiét do mdi truong trong khi cac chit khi trong khoang trong

phia trén dugc thoi vao.

Sau khi 4p suét dugc giai phong, hdn hop phan tng dugc chuyén t6i binh thot
cd day tron chua dAt sét tAy tring (d4t sét B80 CG nhén hiéu Pure-Flo®, san pham cla
Oil-Dri Corporation of America, 2% trong lugng/trong lugng SBO, 58g) va thanh
khudy tir tinh. Hon hgp phéan Gmg dugc khudy & nhiét do 85°C trong mdi trudng argon.
Sau 2 gid, bat ky Iic ndo trong thoi gian nay, 1-buten con s6t lai duge thdi di, hdn hop
phan tng dugc 1am lanh dén nhiét d6 40°C va duge loc qua vat ligu loc thuy tinh. Phan
phén udc cua hdn hop san phim dugc chuyén este héa véi 1% trong lugng/trong
lugng NaOMe trong metanol & nhiét do 60°C. Bang ky thuat sic ky khi (GC), no
chira: metyl 9-dexenoat (22% trong lugng), metyl 9-dodexenoat (16% trong luong),
dimetyl 9-octadexendioat (3% trong lugng), va metyl 9-octadexenoat (3% trong
lugng).

Céac két qua so sanh phu hop véi két qua tinh todn d6i v6i hdn hop can bing gia
thuyét: metyl 9-dexenoat (23,4% trong lugng), metyl 9-dodexenoat (17,9% trong
luong), dimetyl 9-octadexendioat (3,7% trong lugng), va metyl 9-octadexenoat (1,8%

trong lugng).
Vidu 1B

Quy trinh cta vi du 1A thuong duoc tiép tuc thyc hién véi 1,73 kg SBO va 3
mol 1-buten/lién két doi SBO. Phin phén udc cla hdn hgp san phim dugc chuyén este
héa v&i natri metoxit trong metanol nhu duge mo ta trén day. San pham (bdi GC)
gém: metyl 9-dexenoat (24% trong lugng), metyl 9-dodexenoat (18% trong lugng),
dimetyl 9-octadexendioat (2% trong luong), va metyl 9-octadexenoat (2% trong

luong).
Vidu 1C

Quy trinh cta vi du 1A thuong duge tiép tuc thuc hién véi 1,75 kg SBO va 3
mol 1-buten/lién két 61 SBO. Phan phén udc cla hdn hgp sén pham duoc chuyén este
hoa v6i natri metoxit trong metanol nhu duoc mo ta trén day. San phdm (b6i GC)

gbdm: metyl 9-dexenoat (24% trong lwong), metyl 9-dodexenoat (17% trong lugng),
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dimetyl 9-octadexendioat (3% trong lwong), va metyl 9-octadexenoat (2% trong

luong).
Vidu 1D

Quy trinh cta vi du 1A thuong dugc tiép tuc thuc hién véi 2,2 kg SBO va 3 mol
1-buten/lién két d6i SBO. Ngoai ra, toluen dugc st dung d8 truyén chit xuc tac (60g)
dugc thay thé bing SBO. Phén phan wéc ciia hdn hop sén pham dugc chuyén este hoa
véi natri metoxit trong metanol nhu dugc mo ta trén ddy. San pham (bdi GC) gdm:
metyl 9-dexenoat (25% trong luong), metyl 9-dodexenoat (18% trong lugng), dimetyl

9-octadexendioat (3% trong lugng), va metyl 9-octadexenoat (1% trong lugng).
Vi du 1E. T4ch olefin tir triglyxerit dugc bién doi.

Binh thét ¢b day tron 121 duge lap dat thanh khudy tir tinh, v6 boc gia nhiét, va
bo diéu khién nhiét d6 dugc ndp cac san phém phan tmg dugc két hop tir c4c vi du 1A
dén 1D (8,42 kg). Thiét bi ngung tu ngudi c6 cira vao chan khong dugc lap vao cd
gitta clia binh thot ¢d va binh thét cb tiép nhan dugce ndi véi thiét bi ngung tu.
Hydrocacbon bay hoi (olefin) duge loai bo khoi san pham phan ng bang cach chung
cAt chan khong. Nhiét do binh: 22°C-130°C; nhiét do dau chung cAt: 19°C-70°C; 4ap
sut: 2000-160 ptorr. Sau khi loai bé hydrocacbon bay hoi, con lai 5,34 kg chét dong
khong bay hoi. Phin phéan uéc cla hdn hop san pham khong bay hoi dugc chuyén este
héa v&i natri metoxit trong metanol nhu dwgc md ta trén déy. San pham (bdi GC)
gdm: metyl 9-dexenoat (32% trong luong), metyl 9-dodexenoat (23% trong luong),
dimetyl 9-octadexendioat (4% trong luong), va metyl 9-octadexenoat (5% trong
lugng). Hén hop nay con dugce goi la “UTG-0.” (San pham tuong tyu lam tir dau co c6

tén 1a “PUTG-0").
Vi du 1F. Metanol phén cua triglyxerit dugc bién dbi.

Binh thét ¢d day tron 12-L duge 14p khit v6i thanh khudy tir tinh, thiét bi ngung
tu, vo boc gia nhiét, dung cu thit nhiét do, va thiét bi didu chinh khi duoc nap natri
metoxit trong metanol (1% trong luong/trong lugng, 4,0L) va hdn hop san phém
khong bay hoi dugce tao ra trong vi du 1E (5,34 kg). Hon hop khong ddng nhit mau
vang nhat thu dugc nay dugc khua‘iy & nhiét do 60°C. Sau 1 gio, hdn hop trd nén dong
nhét va c6 mau da cam (40 pH = 11). Sau 2 gi0 phan tUng, hdn hop duge 1am ngudi téi

nhiét d6 moi trudng va hinh thanh hai 16p. Pha hitu co duge rira bing nudc metanol

-20-



32476

(50% thé tich/thé tich, 2 x 3 L), tach riéng, va trung hoa bang cach ria béng bang axit
axetic trong metanol (1 mol HOAc/mol NaOMe) dén @6 pH = 6,5 thu dugc 5,03 kg.

Vi du 1G. Phén 14p nguyén liéu metyl este.

Binh thét cb day tron 12L duoc lp khit v6i thanh khudy tir tinh, cot nhdi, va bd
didu khién nhiét do duoc 1ip c6 hdn hgp metyl este duoc tao ra trong vi du 1F (5,03
kg), va binh thot ¢b duoc dat trong vo boc gia nhiét. Cot thily tinh 12 27 x 36” va chura
vat hinh yén bang thép khong gi 0,16 nhan hiéu Pro-Pak (Cannon Instrument Co.).
Cot nay duoc lap vao dau chung cit phan doan c6 binh thot ¢b 1-L duge do trude duge
1ap khit vao dé thu phan doan. Chung cat dugc thuc hién & diéu kién chan khong (100-
120 ptorr). Ty 1€ hdi luu 1:3 duoc st dung dé phan 18p metyl 9-dexenoat (“C10-0”) va
metyl 9-dodexenoat (“C12-07). Céc mau duoc thu trong qué trinh chung cét, cac diéu
kién chung cét, va thanh phan cua phén doan (bdi GC) dugc thé hién trong bang 1. Ty
18 hoi luu 1:3 dé chi co mot giot duoc thu hoi thi dua 3 giot nguoc trd lai cdt chung
cit. K&t hop phén doan thich hop thu dugc metyl 9-dexenoat (1,46 kg, 99,7% tinh
khiét) va metyl 9-dodexenoat (0,55 kg, >98% tinh khiét).

Bang 1. Phéan 1ap C10-0 va C12-0 bang cach chung cat

S8 thtt tu |Nhiét do | Nhigt do | Chén Trong C10-0 C12-0
phan doan dau (°C) ndi (°C) khong luong (% trong | (% trong
chung cét (utorr) (2) lugng) lugng)
1 40-47 104-106 110 6,8 80 0

2 45-46 106 110 32,4 99 0

3 47-48 105-110 120 223,6 99 0

4 49-50 110-112 120 283 99 0

5 50 106 110 555 99 0

6 50 108 110 264 99 0

7 50 112 110 171 99 0

8 51 114 110 76 97 1

9 65-70 126-128 110 87 47 23

10 74 130-131 110 64 0 75

11 75 133 110 52,3 0 74

12 76 135-136 110 38 0 79

13 76 136-138 100 52,4 0 90

14 76 138-139 100 25,5 0 85

15 76-77 140 110 123 0 98

16 78 140 100 426 0 100

Didu ché nguyén liéu metyl 9-hexadexenoat (“C16-07)
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Céc phuong phép theo vi du 1A duoc tiép tuc chi khéc 1a 1-octen dugc chuyén
vi chéo v6i ddu d4u nanh thay vi 1-buten. San phim phan (mg két hop sau d6 dugce cht
phén nhe nhu dugc md ta trong vi du 1E dé loai bo thém phan doan hydrocacbon dé
bay hoi chua no tir phan doan diu duoc bién d6i. Quy trinh cua vi du 1F dugc st dung
dé chuyén hoa phan doan diu duoc bién dbi thanh hon hgp metyl este bao gbdm metyl
9-hexadexenoat. Viéc chung cit phan doan & 4p suit giam dugc st dung dé phan lap

san phdm mong mubn, metyl 9-hexadexenoat tir cdc metyl este khac.
Chuyén héa metyl este thanh axit béo

Metyl este C10-0, C12-0, C16-0, va Mix-0 dugc chuyén hoa thanh axit béo
C10-36, C12-39, C16-3, va Mix-67 twong ung cia chung. Hon hop cua kali hydroxit
trong glyxerin (16 dén 17% trong luong) dugc nap vao binh thot ¢b duoc lap dat méay
khudy treo, cp nhiét dién, va d4u phun nito, va dung dich dugc gia nhiét dén nhiét do
100°C. Metyl este sau do dugc bd sung. Lugng du KOH (2-4 mol cho mdi mol cia
metyl este) duge st dung. V6i monoeste, ty 18 mol gén bang 2, va d6i véi dieste, ty 18
nay la khoang 4. Nhiét do dugc gia tang dén nhiét do 140°C va tiép tuc gia nhiét cho
dén khi phan tich séc ky khi cho thdy chuyén dbi hoan toan. Nudc duge khir ion dugc
bd sung dé thu dugc ty 1& trong lugng cua hdn hop san phim vao nudc bing khoang
1,5. Dung dich nay dugc gia nhiét dén 90°C d& 1am néng chay bang san pham ma c6
thé c6 dong rén. Dung dich axit sulforic (30%) duoc bd sung va dugce tron, va cac 16p
duoc tach. Lép nude duge rat ra. Lop axit béo dugc ria bang nudc dd duge khir ion

cho dén khi nuée rira 13 trung tinh. Him lugng nudc va gid tri axit thuong duoc do.
Poly(etylen glycol) monometyl ete

Dietylen glycol monometyl ete (2522g) va kali hydroxit (21,0g) dwoc nap vao
thiét bi phan tng cao ap lam bang thép khong gi 316. Thiét bi phan tmg dugc bit kin
va dugc gia nhiét dén nhiét @6 90°C. Hon hop dugc rut chan khong ¢ nhiét do nam
trong khoang tr 90°C dén 95°C dén nhd hon 500ppm nudc (bang chudn do Karl
Fischer). Thiét bi phén tng dugc syc nito' trude khi bd sung etylen oxit (EO). Lugng
di EO dé tao ra pham vi trong lugng phén tir mong mudn dugc bd sung & nhiét do

nam trong khoang tir 145°C dén 160°C trong khi duy tri thiét bi phan tmg ¢ ap suft
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nho hon 80 psi. Sau khi két thac viéc bd sung EO, hdn hop phan tng duoc gitt & nhiét
d6 khoang 150°C trong thoi gian 1 gio hodc cho dén khi 4p sudt ngang bang. San
pham dugc 1am ngudi va gia tri hydroxyl cliia né dugc Xéc dinh. San phim duoc didu
ché st dung quy trinh chung nay cé trung binh tir 6, 8, 11, 15, 24, hodc 27 mol cua

etylen oxit cho mdi mol cua glycol ete ban dau.
Este hoa axit béo dé didu ché san pham eFAME
C10-8: Metyl este cua axit béo dugc etoxylat hoa C10 (“eFAME”)

o)

/\/\/\/\)J\O/\/O\CH3

Axit béo C10-36 (196,7g, 1,117 mol) dugc nap vao binh thot cb day tron duge
lip dat may khudy treo, dng chit u Dean-Stark, hdi luu thiét bi ngung tu, cip nhiét
dién, v4 boc gia nhiét, va bd didu khién nhiét d6. 2-metoxyetanol (170,0g) va toluen
(500mL) dugc bd sung. Hon hop dugc gia nhiét dén nhiét d6 124°C trong khi axit p-
toluensulfonic (1,7g) dugc bd sung. Nudc cia phan ung bat dau duge thu gom khi
nhiét d6 dich dat dugc. Tiép tuc gia nhiét trong thoi gian 4,5 gio, va qua trinh chuyén
héa thanh eFAME (bing 'H NMR) 1a 96%. (tin hiéu ddi véi hydro alpha a6i véi
cacbonyl dugc st dung dé xac dinh muc do chuyén héa.) Mau duge cat phén nhe dé
loai bo toluen va 2-metoxyetanol con du. Toluen du duoc loai bd béng cach khuéy 4]

nhiét do 150°C & didu kién chan khong (1-5 mmHg) v6i toc do phun nito nho.

C10-9: C10 6EO eFAME

)

/\/\/\/\)\o/(/\/O\ECHs )

Quy trinh dugc st dung dé diéu ché C10-8 thuong dugc tiép tuc thuc hién voi
axit béo C10-36 (111,2g, 0,631 mol), polyetylen glycol monometyl ete (188,5g, 0,631
mol, c¢6 trung binh khoang 6 don vi EO), toluen (500mL), va axit p-toluensulfonic
(3,0g). Tiép tuc gia nhiét trong thoi gian 10 gio, va chuyén héa thanh eFAME 1a 96%
(bing séc ky thiAm thu gel, “GPC”). Sy tiéu thy axit béo C10-36 dugc stt dung dé do
do chuyén hoa. MAu dugc cit phén nhe, va lugng nho toluen duoc loai bo bang cach
khudy & nhiét do 150°C trong thoi gian tir 3 dén 6 gid & didu kién chan khong (1-5

mmHg) v6i tdc do phun nito nho.
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C10-11: C10 24EO eFAME

0
/\/\/\/\)J\O/k\/oﬂn\CHa
n ~

24

Quy trinh dugc st dung dé didu ché C10-9 thuong duoc tiép tuc thuc hién véi
axit béo C10-36 (45,0g, 0,256 mol), polyetylen glycol monometyl ete (267,0 g, 0,256
mol, ¢ trung binh khoang 24 don vi EO), toluen (500mL), va axit p-toluensulfonic
(3,0g). Sau gia nhiét 24 gio, do chuyén hoa (bing GPC) 1a 97%. San pham dugc cét
phin nhe va tinh ché nhu duge md ta trude do.
C12-8: C10 eFAME

0]

/\/\/\/\/\/U\O/\/O‘CH3
Quy trinh dugc sir dung d2 didu ché C10-8 duoc tiép tuc stt dung axit béo C12-
39 (208,0g, 1,022 mol), 2-metoxyetanol (162,0g), toluen (500mL), va axit p-toluen-

sulfonic (1,7g). Sau 3 gio, do chuyén hoéa 1a 98% bang 'H NMR. San pham dugc ct

ph?m nhe va tinh ché nhu dugce mo ta & trén.

C12-9: C12 6EO eFAME

/\/\/\/\/\/?j\o/f\/oﬁ:cm

n~6

Quy trinh dugc st dung dé didu ché C10-9 thuong dugc tiép tuc thuc hién vé6i
axit béo C12-39 (128,5g, 0,631 mol), polyetylen glycol monometyl ete (191,0 g, ¢6
trung binh khoang 6 don vi EO), toluen (500mL), va axit p-toluensulfonic (1,5g). Tiép
tuc gia nhiét trong thoi gian 12 gio, va chuyén héa thanh eFAME 1a 94% (bing GPC).

Miu duoc cit phin nhe va tinh ché nhw duge md ta trude do.
C12-11: C12 27EO eFAME
PSP
(0]
V4 O/{/\/ \)FCH3 .
n ~

Quy trinh dugc sir dung dé diéu ché C10-11 thudng duoc tip tuc thuc hién véi
axit béo C12-39 (51,9 g, 0,255 mol), polyetylen glycol monometyl ete (297,0g, 0,254
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mol, ¢6 trung binh khoang 27 don vi EO), toluen (500mL), va axit p-toluensulfonic
(3,0g, dugc bd sung trong hai phan). Sau khi gia nhiét 72 gio, do chuyén hoéa (bang
GPC) 12 95%. San phdm dugc cAt phin nhe va tinh ché nhu duge md ta trude do.

C12-49: C12 15EO eFAME

0
N N N S e T
n~15
Quy trinh dugc su dung dé didu ché C10-11 thuong dugc tiép tuc thuc hién voi
axit béo C12-39 (34,5g, 0,179 mol), polyetylen glycol monometyl ete (127,8 g, 0,182
mol, ¢6 trung binh khoang 15 don vi EO), cac xylen (500mL), va axit p-toluensulfonic
(2,67 g, dugc bd sung thanh hai phan). Sau khi gia nhiét 16 gid, chét xtc tac dugc
trung hoa bing natri metoxit, va hdn hgp phan tng duoc loc qua d4t tao silic. Phan loc

dugc cét ph?m nhe, va san phém duoc tinh ché nhu duge mo ta trude do.

C16-8: C16 11EO eFAME

O
PN N NN N ¢ 0
n n~11

Quy trinh dugc st dung dé didu ché C10-11 thuong dugc tiép tuc thuc hién v6i
axit béo C16.3 (50,0g. 0,196 mol), polyetylen glycol monometyl ete (106,0g, 0,199 mol,
¢6 trung binh khoang 11 don vi EO), toluen (500mL), va axit p-toluensulfonic (3,0g).
Sau khi gia nhiét 7 gio, phan tng duge cho la két thic trén co s§ quang phd 'H NMR.
Chét xtic tac duoc trung hoa bing natri metoxit, va hon hop phan tmg duoc loc qua dat
tao silic. Phan loc dugc cht phén nhe, va san phém duoc tinh ché nhu dugc mo ta trude
do.
Sulfit hoa olefin:

C10-29: Sulfonat cia C10 eFAME
O
Naossv\/\/\/\/u\O/\/O~CH3
Binh thét ¢d day tron dugc lip dit thanh khudy, cdp nhiét dién, vo boc gia
nhiét, bo didu khién nhiét do, va que thtr pH dugc nap natri bisulfit (¢ dang NaxS20s,
27,5g) va nudc di duge khir ion (120,0g). Do pH duge didu chinh thanh 6,6 bang cach
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bd sung natri hydroxit (11,6g). Hon hop dugce gia nhiét dén nhiét d6 75°C. Ruou
isopropylic (20,0g) dugc bd sung, tiép d6 1a t-butylperoxybenzoat (“IBB,” 50 uL,
duoc bd sung bing éng tiém). Sau 0,5 gio, olefin C10-8 (64,3g) dugc bd sung tir tr,
tiép d6 12 TBB con lai (225uL). Do pH duoc git & 7,0 + 0,1 v6i toe do phun SOz nho.
Sau 16 gio, 'H NMR trong D20 thé hién dinh olefin. Sy bién dbi do pH dén 8,8 va
duoc didu chinh xudng 6,8 bang cach phun SO & tdc do thdp, va thém ruou
isopropylic (40mL) duoc bd sung dé tro tan. Sau 5 gid nira, dd pH mot 1an nita duoc
ning 1én va dugc didu chinh dén 6,8 bang cich phun SOz & tbc do thap. Sau 1,5 gid

nita, '"H NMR cho thdy phén tmg da hoan tt.

C10-10: Sulfonat cia C10 6EO eFAME

O
NaSOsv\/\/\/\/U\O/k\/Oﬁn\CHS
n~
Quy trinh duogc st dung dé didu ché C10-29 thudng duoc tiép tuc thye hién voi
natri bisulfit (26,9g, 1a Na2$:0s), nuéc dd dugc khir ion (240,0g), natri hydroxit
(11,3g), rwou isopropylic (40,0g), C10-9 (121,8g, co trung binh khoang 6 don vi EO),
va t-butylperoxybenzoat (téng 269uL). Do pH duoc gitt ¢ 7,0 £ 0,1 bang cach phun
SO, & tbe do thip. Sau 16 giv, 'H NMR trong D20 thé hién phan ung da hoan tét.

C10-30: Sulfonat cua C10 24EO eFAME

o]
Nao:ss\/\/\/\/\)J\O/</\/O\)n\CH:3
n

~20

Quy trinh dugc sir dung dé didu ché C10-29 thuong duge tiép tuc thuc hién vadi
natri bisulfit (11,5 g, 1a Na»$20s5), nuéc da duge khir ion (290,0g), natri hydroxit
(4,4g), C10-11 (145,0 g, co trung binh khoang 24 don vi EO), va t-butylperoxybenzoat
(tbng 215uL). Do pH dugc giit & 7,0 + 0,1 bing cach phun SO, & tbc do thap. Sau 18
gid ¢ nhiét do 75°C, "H NMR trong D20 thé hién do chuyén hoa 1a 93%.

C12-33: Sulfonat cia C12 eFAME

0]

/\/\/\/\/\/U\O/\/O‘CH3

SO,Na
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Binh thét ¢b day tron duoc lép dat thanh khuéy, cdp nhiét dién, v boc gia
nhiét, b didu khién nhiét do, va que the pH duoc nap C12-8 (109,7g) va ruou
isopropylic (110,0g). D6 pH ban du 14 6. Thanh phin bén trong dugc gia nhi¢t dén
nhiét do 45°C, va t-butylperoxybenzoat (2,0mL) dugc bd sung. Mot céach riéng biét,
natri bisulfit (12 Na2S20s, 41,5g) va natri sulfit (8,0g) dugc hoa tan trong nudc da dugce
khir ion (137,5g). Dung dich nay dugc bd sung timg giot vao hdn hop olefin. Chét két
tua duoc tao thanh vao lac dau, nhung sau d6 dugc hoa tan. Do pH duoc diéu chinh
dén 7 bang cach bd sung natri hydroxit va hdn hop dugc khudy qua dém & nhiét do
trong phong. 'H NMR cho thiy khong c6 phan tng xay ra sau ba dém. Hon hop duge
chuyén t&i binh khéc véi nude da duge khir ion (362,5 g, natri sulfit (2,7g), va TBB
(2,0mL), va hdn hgp duoc gia nhiét dén nhiét do 75°C trong thoi gian 3 gio, sau do
duoc 1am ngudi téi nhiét do trong phong va dugc khudy trong 2 ngdy. '"H NMR thé
hién do chuyén hoa 1a 80%. Hdn hop dugc gia nhiét lai téi nhiét do 7 5°C trong thoi
gian 5 gio, sau do duogc lam ngudi t6i nhiét do trong phong va duoc khuéy qua dém.
Khéng dién ra su chuyén héa khac. Rugu isopropylic dugc cét loai va clorofom dugc
bb sung dé phan 1ap phan 1ap C12-8 chua phan img (pha nudc) tir san phim da dugc
sulfonat hoa, C12-33 (pha clorofom).

C12-10: Sulfonat cia C12 6EO eFAME

SO,Na 0]

/\/K/\/\/\/MO/E\/O%CW
n~
Quy trinh dugc sur dung d8 didu ché C12-33 dugc tiép tuc, bat dau véi C12-9
(126,0g, c6 trung binh khoang 6 don vi EO) va rugu isopropylic (125,0g). Sau khi gia
nhiét dén 45°C, TBB (1,2mL) duoc bd sung. Dung dich thu duge bang cach hoa tan
natri bisulfit (25,2g, 1a Nay$20s) va natri sulfit (3,3g) trong nude da dwgc khu ion
(150,0g) dugc bé sung timg giot vao C12-09. Do pH dugc giit & khoang 7 v6i NaOH,
va hdn hop dugc khudy qua dém trong 3 dém v6i mdt it thay dbi bang "H NMR. Hon
hop dugc gia nhiét dén nhiét do 75°C trong thoi gian 3 giod, sau d6 ¢ 45°C cung véi
khudy trong 2 ngay. '"H NMR cho thdy do chuyén hoa 13 60%. TBB (1,0mL) dugc bd
sung, va hdn hgp duge gia nhiét dén nhiét 6 75°C trong thoi gian 5 gio, sau do khudy
& nhiét do trong phong qua dém. 'H NMR thé hién do chuyén héa 13 70%. Rugu
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isopropylic dugc loai bo va clorofom dugc bd sung dé phuc hodi C12-9 chua dugce phan

ung (16p nudce) va san phdm da duoc sulfonat hoa, C12-10 (clorofom).

C12-32: Sulfonat cia C12 27EO eFAME

0
0
o/%\/ %CH?,
n

SO;Na 27

Thiét bi thong thudng dugc nap bang C12-11 (142,8 g, ¢ trung binh khoang 27
don vi EO), ruou isopropylic (89,3g), va nudc da dugc khir ion (89,3g). Bo pH duoc
didu chinh dén khoang 7 bang xut an da, va TBB (1,0g) dugc bd sung. Hon hop dugc
gia nhiét dén nhiét do 45°C. Dung dich chira natri metabisulfit (10,2g), natri sulfit
(2,1g), va nuéc da dugc khir ion (142,8g) duoc bd sung vao theo timg giot. DO pH
dwoc didu chinh véi kidm néu cAn. Nhiét 4o dugc gitt & 45°C qua dém. 'H NMR thé
hién khong c6 phan ung. TBB bd sung thém (1,0g) dugc bd sung, va hdn hop duoc gia
nhiét dén nhiét do 75°C trong thoi gian 2 giv. DO pH roi xubng 6,8, va 'H NMR thé
hién su tao thanh sulfonat. Nhiét do duoc giam dén nhiét do 45°C va gilt qua dém. 'H
NMR thé hién do chuyén hoa khoang 20%. TBB (1,0g) dugc bo sung. Do pH duoc
didu chinh dén 6,2 be‘“mg khi SO2. Hon hop dugce gia nhiét dén nhiét dd 75°C va dugc
kidm tra. Sau 3 giv, do pH 1a 5,7 va "H NMR thé hién do chuyén hoa 1a 75%. Sau 5
gidy, 4 pH 1 5,0 va 'H NMR thé hién do chuyén hoa 1a 91%. Do pH dugce diéu chinh
béng NaOH dén 6,2 mbi 1an. Hon hop duge gia nhiét thém mot gio, sau do duoc lam
lanh qua tudn. Rugu isopropylic dugc loai bé thong qua viée lam bay hoi kiéu quay.
IH NMR thé hién do chuyén hoa 1a 98%. Hdn hop dugc hoa tan béng nuéc DI dé tao

ra khoang 50% cac thanh phan rén.
Téng hop nguyén liéu san Xuat:

Piéu ché dimetyl 9-octadexen-1,18-dioat (“Mix-0" hoic “C18-07)

0

MeOMMOMe

o)

Tam mau metyl 9-dodexenoat (10,6g mdi miu, xem bang 2) dugc gia nhiét dén
nhiét dd 50°C va duoc loai khi bing argon trong thoi gian 30 phut. Chét xtc tac
chuyén vi ([1 ,3-bis—(2,4,6-trimetylphenyl)-2-imidazolidinyliden] dicloruteni(3-metyl-2-
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butenyliden)-(trixyclohexylphosphin), san phim ctia Materia) duoc bb sung vao metyl
9-dodexenoat (lwong dugc chi dinh trong bang 2) va chan khong dugc tao ra dé tao
thanh 4p suét <ImmHg. Hén hop phan tmg duge cho tu chuyén vi trong thoi gian béo
c4o. Phén tich bang k§ thuat sdc ky khi chi ra rang dimetyl 9-octadexen-1,18-dioat
duoc tao ra dugc thong bao trong bang 2. “Mix-0” la hdn hop chat ddng phan trans/cis
80:20 thu dugc tir hdn hop phéan ung. Su két tinh tao ra tit ca nguyén liu la chét dong
phén trans, “C18-0.”

Bang 2. Qua trinh tu chuyén vi metyl 9-dodecanoat
Mau Lugng nap chit xtc | Thoi gian phén tng | C18-0
tac (ppm mol/mol)* | (gi0) (ving GC %)
A 100 3 83,5
B 50 3 82,5
C 25 3 83,0
D 10 3 66,2
E 15 4 90,0
F 13 4 89,9
G 10 4 81,1
H 5 4 50,9
*ppm mol chat xtic tac/mol metyl 9-dodexenoat

San phidm eFAME tir este diaxit C18

MIX-17: C18 eFAME (80:20 transicis)

O
\O/\/O\H/\/\/\/\/\/\/\/\)]\o/\/ ~

o)

2-metoxyetanol (109,7g) va toluen (250mL) dugc nap vao binh thot ¢b day tron
duoc lép dat may khqu co hoc, 6ng chit u Dean-Stark, thiét bi ngung ty, cura vao nito,
cip nhiét dién, vo boc gia nhiét, va bd diéu khién nhiét do. Mix-67 (195,8g) va axit p-
toluensulfonic (1,2g) dugc bd sung. Hon hgp dugc gia nhiét dén nhiét do 115°C véi
viéc phun nito nho va tién hanh chung cét. Sau 1 gid, nhiét do phan Gng dat 115°C, va
chung cét tir tir. Ong chit u dugc rit ra, va hdn hop dugc lam ngudi téi nhiét dd trong

phong. Sau khi dé yén qua dém, hén hop dugc gia nhiét lai t6i nhiét 4o 120°C va gilt
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trong thoi gian 6 gio. Séc ky khi thé hién khong c6 sy xut hién cua diaxit. Hon hop
dugc 1am ngudi téi nhiét do trong phong va dé qua dém dudi diéu kién phun nito nho.
Toluen va 2-metoxyetanol dugc cét phan nhe bang cach lam bay hoi kiéu quay va sau
d6 & didu kién chan khong (1-SmmHg) & nhiét d§ 150°C cung voi khudy va toc do
phun N, nhé. 'H NMR cho thay chuyén hoa hoan toan thanh Mix-17.

MIX-18: C18 6EO eFAME (80:20 trans-/cis-)

: o)
H,C 0
3 \Fo/\%n/om/\/\/\/\/\/\/\/\/u\o/(/\/ \)n\CHS
0 n

Thiét bi thong thudng duge nap Mix-67 (101,0g), poly(etylen glycol)

~6

monometyl ete (192,2g, 0,644 mol, ¢6 trung binh khoang 6 don vi EO & mdi diém
cudi), va toluen (500mL). Axit p-toluensulfonic (1,5 g) dugc bd sung, va hdn hop dugce
gia nhiét dén hdi luu. Sau 12,5 gio, 'H NMR chi ra rang phan (mg két thac. Dung dich
nay dugc lam ngudi va trung hoa bang natri metoxit (30% trong MeOH, khoang 1mL).
Toluen duge loai bd bing cich lam bay hoi kiéu quay va sau do c4t phan nhe trong

chan khong (80°C, chan khong toan phén, 3 gi®).

MIX-20: C18 24EO eFAME (80:20 trans/cis)

O
o)
HSC\FO/\%TOW]/W\/\/\/\/\/\)LO/@ \)n\CH:;
0 n

Thiét bi thong thudng duge nap axit béo Mix-67 (39,0 g, 0,124 mol),

~24

poly(etylen glycol) monometyl ete (259,0 g, 0,248 mol, co6 trung binh khoang 24 don
vi EO & mdi didm cudi), va toluen (500mL). Axit p-toluensulfonic (2,0g) dugc bd
sung, va hdn hop dugc gia nhiét dén hdi luu. Sau 10 gio, 'H NMR cho thiy do chuyén
héa 12 >95%. Toluen dugc loai bd bing cach 1am bay hoi kiéu quay va sau do cat phan

nhe trong chan khong (150°C, 1-5 mmHg) v&i toe dd phun nito nho.
MIX-61: Sulfonat cia C18 eFAME (80:20 trans/cis)

S0O,Na O
- WO\HA/\/\/\/[\/\/\/\/LL O
0 O
0
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Binh thot ¢d 1-L duoc lép dat may khqu co hoc bén trén, cgp nhiét dién, vo
boc gia nhiét, va bd diéu khién nhiét do duge lip Mix-17 (106g) va rugu isopropylic
(300g). t-butylperoxybenzoat (2,0mL) dugc bd sung. Mot céach riéng r&, natri bisulfit
(6 dang Na»S20s, 17,39g) va natri sulfit (0,58g) duoc hoa tan trong nudc da dugc khu
ion (300g). Dung dich nay dugc bd sung timg giot vao hdn hop olefin. B pH duge
diéu chinh dén 6,8 bing cach bd sung natri hydroxit va hdn hop duge khudy trong 2
ngay & nhiét do 75°C, diéu chinh do pH qua dém dau tién cho tir khoang 3,8 dén 6,5.
Hon hop phan Gng dugc cét phan nhe cta rugu isopropylic bang cich nang nhiét do
hdn hop dén 80°C va phun bing khong khi. Hon hop tach thanh hai l6p. Lép trén la
olefin chua dugc phan tng. Lép nay duoc thu gom va duge cho tham gia phan ung
sulfit hoa th(r hai twong tu nhu phan Gng sulfit hoa thi nhét. Olefin chua dugc phan
tng duoc thu tir phan tmg sulfit hod thi hai dugc cho tham gia phéan tng sulfit hoa thi
ba. San phim nudc tir tAt ca ba phan g sulfit hod duoc két hop va duoc co dé tao ra
Mix-61 & dang san phdm chtta nude (199g). PO Am: 56,5%; NaxSOq: 5,0%. Phan tich
IH NMR th& hién san pham nay khong co olefin.

Thir nghiém ché phdm diét c6 hoa tan trong nuéce

Céc chit hoat dong bé mit tiém ning dung cho cac tmg dung lam chét diét co
hoa tan trong nuéc duge danh gid thay cho phan hdn hgp anion, khong ion, hodc
anion/khong ion va dugc so sanh voéi ti€u chuén cong nghiép da biét dé st dung trong
thudc diét cd manh, ché phém dac diét co tan trong nude. Thir nghiém do tan cua nhil
tuong dugc tién hanh bing cich hoa tan san phém dic trong nudc dé xac dinh liéu da

tan hoan toan hay chua.

Déi ching: Thubdc diét c6 manh (9,1g cta hoat chat 43,8%) duoc bd sung vao
lo thuy tinh nho 20mL. Cac chét phu trg thubc diét c6 manh da biét trong cong nghiép
(2,8g) dugc bd sung va duge khudy trén manh trong thoi gian 30 gidy. Nudc dugc khu
ion (8,07g) duogc bd sung, va tiép tuc tron lai trong thoi gian 30 gidy. Nuée tiéu chuin
342ppm (47,5mL) dugc bd sung vao binh hinh tru Nessler 50mL, binh dugc nit chit
va 1am can bang trong bé nuéc 30°C. Ngay khi nude thir nghiém can bang, thude diét
c6 manh dugc tao ra (2,5mL) dugc bd sung bang pipet vao binh hinh try nay. Binh
hinh tru duogc nat chét va dbc nguoc mudi 1in. Do tan duge ghi nhén 1a hoan toan hay

khong hoan toan. Cac binh hinh tru duoc dé yén va lugng (theo mL) va dang tach
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duoc ghi nhin sau 30 phut, 1 gio, 2 gio, va 24 gio. Cac két qua thr nghiém vé db tan

dugc mo ta trong bang 3 dudi day.

M3u thtt anion: Thubc diét c6 manh (4,57g cua hoat chit 43,8%) duoc bd sung
vao lo thuy tinh nhé 20mL. Tl 8-10 mol chit hoat dong bé mit alkyl phenol etoxylat
(0,7g) duoc bd sung va duge khudy tron manh trong thoi gian 30 gidy. Mau thir (0,7g)
duoc bd sung va tiép tuc trdn lai trong thoi gian 30 gidy. Nude duoc khtr ion (4,03g)
dugc bd sung, va tiép tuc tron lai trong thoi gian 30 gidy. MAu 2,5mL cta thude diét co
manh tao ra duoc bd sung vao 47,5ml nuéc c6 do cung 342ppm, va tht nghi€ém tiép

tuc nhu dugc mo ta trén day doi vai mau ddi ching.

Mau thir khong ion: Thubc diét c6 manh (4,57g cua hoat chét 43,8%) duoc bd
sung vao lo thay tinh nhé 20mL. Mau thir (0,7g) dugc bd sung va khudy tron manh
trong thoi gian 30 gidy. Natri alkylbenzen sulfonat mach thing (“NaLAS”, 0,7g) duoc
bd sung va tiép tuc tron lai trong thoi gian 30 gidy. Nudc dugc khir ion (4,03g) dugc
bd sung, va tiép tuc tron lai trong thoi gian 30 gidy. Mau 2,5mL cia thubc diét co
manh duoc tao ra dugc bd sung vao 47,5ml nudce c6 do cling 342 ppm, va thtr nghiém

tiép tuc nhu dugc mo ta trén ddy dbi voi mau doi ching.

Mau thir chét phu trg (anion/khdng ion): Thubc diét c6 manh (4,57g cua hoat
chét 43,8%) duoc bd sung vao lo thity tinh nh 20mL. Mau thi (1,4g) dugc bd sung va
dwgc khudy tron manh trong thoi gian 30 gidly. Nude duoc khtr ion (4,03g) duoc b6
sung, va tiép tuc tron lai trong thoi gian 30 gidy. Mau 2,5mL cta thudc diét ¢ manh
dugce tao ra duoc bd sung vao 47,5ml nuéc cb do ciung 342 ppm, va thtr nghiém tiép

tuc nhu duge md ta trén day doi voi mau do6i chirng.

Tiéu chi dbi véi do tan nhil twong: cac mau thir nghiém can phai tot nhu hodc
t6t hon mau ddi chimg ma khong bi phén tch sau mét gio. Bbn mAu thir nghiém duoc
thue hién ¢6 két qua tt bing hodc tét hon mau d6i ching trong thir nghiém do n dinh

nhil twong. Két qua dugce thé hién trong bang 3.

Bang 3: Ché pham thudc diét cé tan trong nudc:
Do 6n dinh nhii twong, phan tach theo mL

Anion Khong ion Chét phu trg Dénh

gia
Mau thir | sol | 1 gio |24 sol | 1gio |24 sol |1 24
nghiém gio gio gio | gio
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C10-30 S |0 0 D 025 025 |S 0 0 tbt
C12-10 S |0 0 D Tr 0,25 |S 0 0 tt
C12-32 S |0 0 I 0,5 1|0, S 0 0 tbt
C12-33 S |0 0 I 025 025 |S 0 0 tdt

Dfphén tér}; S=hoa tan; I=khong hoa tan; Tr=luong nho.
Két qua kiém tra: do tan: D; 1 gid: OmL; 24 gio: Tr.

San phdm ndng nghiép: Chét nhii hoa dang anion

Cac mAiu chit hoat dong bé mit dang anion c6 chtra lugng nude tuong d6i cao
(>20%) va dugc didu ché ¢ dang san pham dic dau trong nuéc (EW). Céc mau nay
duoc thir nghiém dbi véi cac chit déi ching chira chét hoat dong bé mit tiéu chuin
hodc tréng. Lugng du duge bao ché @ thir nghiém hai d cimg ctia nuée (34ppm va

1000ppm) cho timg mAu clia ba mAu nay.

Pidu ché mAu: Pyraflufen (0,30g hoat héa 97,8%) dugc két hop v6i Stepan® C-
25 (metyl caprylat/caprat, 7,20g), va N-metyl-2-pyrolidon (1,20g), va hdn hop duge
khudy tir tinh cho dén khi dugc hoa tan. Trong mét binh riéng khac, Toximul® 8242
(ctoxylat ddu thdu ddu, POE 40, sin pham cla Stepan) 0,96g), Ninex® MT-630F
(etoxylat axit béo, POE 30, Stepan, 0,19g), Ninex® MT-615 (etoxylat axit béo, POE
15, Stepan, 0,17g), dung moi Aromatic 150 (ExxonMobil, 0,37g), va mAu anion dugc
thr nghiém (0,71g) dugc tron. Néu cin, miu anion dugc lam tan trong 16 & nhiét do
nam trong khoang tir 50°C dén 60°C trudce khi két hop véi chét hoat dong bé mit khéc.
Khi pyraflufen d& duoc hoa tan, toan bd hén hop chit hoat dong bé mit dugc bd sung
va duoc khudy bang tir tinh cho dén khi ddng nhit. Nudc duge khir ion (0,902) duogc
bd sung tlr tr cing v6i viée trdn dé ngin ngura tao gel. Cac thay dbi vé& do duc duge

luu y va dugc ghi nhén.

Mau ddi chung 1: Quy trinh twong ty dugc thuc hién chi khéc 1a mAau anion
duoc thay bang Ninate® 60L (canxi alkylbenzensulfonat, Stepan, 0,71g).

Miu déi chimg 2: Khong c6 Ninate 60L (hodc mAu anion), va lugng dung mdi
Aromatic 150 dugc tang 1én dén 1,08 g.
Thtt nghiém d6 6n dinh nhil trong

ASTM E1116-98 (2008) duoc bién dbi nhu sau. Binh hinh tru day phing c6

chia d0 100mL dugc nap nuéc 34ppm hodc 1000ppm (95mL). Pipet Mohr dugc su
dung dé nap chit ¢ EW vao mdi binh hinh try ndy. Céc binh hinh tru dugc nit chat va
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déc nguge mudi 1an, sau d6 dé yén trong thoi gian 0,5, 1, va 24 gio trong khi ghi nhan

5 4n dinh tai mdi 1an cling nhu dang va % tach.

Su tu hinh thanh dugc ghi nhén theo céc tiéu chi dudi ddy: (1) kém: nhii tuong
vAn duc rAt méng c6 nhidu sw phan tach cia cac giot dau nho; (2) trung binh: nhil
tuong van duc méng c6 it sy phan tach cla cac giot diu nho; (3) tt: nhil tuong vén
duc méng nam & day cta binh hinh tru ma khong c6 bét ky dang phan tach nao; (4) rat
tbt: nhil trong van duc day nam & ddy ctia binh hinh try ma khong ¢6 bét ky dang phan

tach nao.

Két qua dugc md ta trong bang 4. M&i mdt trong sd cac mau dugc thong bao

trong bang dugc phan loai la “t5t” khi 1am chét hoat dong bé mit dang anion.

Bang 4. Pic tinh lam chét nhii hoa dang anion: % tach

nudc 34ppm nudce 1000ppm

Spont. | 1 gid l 24 gid | Spont. | 1 gio ‘ 24 gid
Pdi chimg 1 G <02C [13C G <02C |13C
Doi chung 2 F 4 C 4,4C F 4C 4,4 C
C10-30 F 38C  |4C F 28C  |3C
C12-10 F+ 4 C 4,1C F+ 3,8 C 4 C
C12-32 F+ 3C 3,2C F+ 2,9C 32C
C12-33 F+ 32C 4C F+ 3,9C 4,1C
Mix-61 F 3,8C 4 C F 3,7C 39C

“C” céc bidu thi phan tach duéi dang kem, khong phai dang kem dau hodc dang dau.

“Spon.” = sy tu hinh thanh hogc truong, dugc phén loai 1a E (rét tbt), G (tbt), F (trung
binh), P (kém). ) )
Déi chirng 1= anion tw nhién; d6i chitng 2= khong ¢6 chat nhii hoa dang anion.

San phdm ndng nghiép: Chét nhii ho4 khong ion

Céc mau khong ion c6 chtra lugng nude thip (<1%) va dugc diéu ché lam chét
¢d ¢6 thé nhii héa (EC) véi ba thudc trir sdu st dung hai hé dung mdi khac nhau. Trong
chudi dung méi thom, méu khoéng ion thay thé Toximul® 8240 (etoxylat dau thiu dau,
36 POE, Stepan), va trong chudi dung méi Hallcomid™ (N ,N-dimetylcaprylamit/N,N-
dimetylcapramit, Stepan), mAu khong ion thay thé Ninex® MT-630F. Luong dugc diéu
ché 13 du dé thtr nghiém hai d cing nudce (34ppm va 1000ppm) cho tirng mau cua ba

mau nay.

Chudi dung mdi thom.
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Didu ché m3u: Ninate® 60E (canxi alkylbenzensulfonat, Stepan) va mau thir
duoc khudy cho dén khi ddng nhit. Néu cin, chit hoat dong bé mit khong ion dugc
lam tan chay trong 10 ¢ nhiét do nam trong khoang tir 50°C dén 60°C trude khi két hop
v6i Ninate 60E. Cac d6i chung tir 1 dén 3 thu dugc bang cach st dung Toximul 8240
vé6i lugng dugce chi dinh thay vi mau khong ion.

Ché phim:

1. Bifenthrin, 240 g/L (2,99g), Aromatic 100 (ExxonMobil, 8,05g), Ninate 60E
(0,38g), va mau khong ion hodc Toximul 8240 (0,58g).

2. 2.4-D este, 480 g/L (8,90g), Exxsol® D-110 (ExxonMobil, 2,50g), Ninate
60E (0,36g), va mau khong ion hogc Toximul 8240 (0,24g).

3. Tebuconazol, 360 g/L (4,45g), N-metyl-2-pyrolidon (6,35g), Ninate 60E
(0,48g), mau khong ion hodc Toximul 8240 (0,72g).

Chudi dung mdi Hallcomid.

Piéu ché mAu: Chét hoat dong bé mit dugc két hop va duge khudy cho dén khi
ddng nhét, véi méu khong ion dugc lam tan néu cin trude khi két hop. Cac dbi ching
tir 1 dén 3 thu duoc bang cach st dung Ninex MT-630F véi luong dugc chi dinh thay
vi mau khong ion.

Ché phim:

1. Bifenthrin, 240 g/L (2,99¢g), hallcomid M-8-10 (8,29g), Ninate 60E (0,09g),
Toximul 8320 (0,22g), Toximul 8242 (0,29g), va mau khong ion hodc Ninex MT-630F
(0,13g).

2.2,4-D dieste, 480 g/L (8,90g), hallcomid M-8-10 (2,38g), Ninate 60E (0,09g),
Toximul 8320 (0,22g), Toximul 8242 (0,29g), va mau khong ion hodc Ninex MT-630F
(0,13g).

3. Tebuconazol, 360 g/L (4,45g), hallcomid M-8-10 (6,83g), Ninate 60E

(0,09g), Toximul 8320 (0,22g), Toximul 8242 (0,29g), va mau khong ion hogc Ninex
MT-630F (0,13g).

Tht nghiém d6 6n dinh nhii trong
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ASTM E1116-98 (2008) duoc bién ddi nhu sau. Binh hinh tru ddy phang c6

chia @ 100mL duoc nap nuéc 34ppm hodc 1000ppm (95mL). Pipet Mohr dugc st

dung dé nap chat ¢6 EW vao mdi binh hinh tru ndy. C4c binh hinh try dugc nat chat va

dbc nguge muoi 13n, sau d6 dé yén trong thoi gian 0,5, 1, va 24 gid trong khi ghi nhén

do 4n dinh tai mdi l4n ciing nhu dang va % tach. Sy tu hinh thanh dugc danh gid nhu

duoc mo ta dé thir nghiém chit nhii hoa dang anion.

Cac két qua voi ca hai hé¢ dung moi duge md ta trong cac bang 5A, 5B, va 6.

M>bi miu dugc thong bao trong cac bang dugc phan loai 1a “t5t” khi lam chét hoat

dong bé mit khong ion.

Bang 5A. Pic tinh lam chét hoat dong bé mit khong ion: Dung moéi thom

nudc 34ppm nudc 1000ppm
Thubc  trir | Spon | 1 gid 24 gid Spon | 1 gio | 24 gio
sau . .
Bifenthrin G 2,5C 3C,1CO,|G 2C 2 C,1CO,
10 10
Péi 2,4-D F 250 |50 F 480 |50
ching 1 | Tebucon. F 1,6 C 3C,20C G 1.8C |1,5 C, 25
0OC
Bifenthrin P 6,5CO [3C,30 P 6,5 2C, 40
C10-8 CO
2,4-D P 3,5CO |4CO P 4CO |5CO
Tebucon. P 2C 2C P 2C 2C
Bifenthrin P 20 50 P 60 60O
C10-9 2,4-D P 40 50 P 40 50
Tebucon. P 2C 2C P 2C 3C
Bifenthrin F- 52C 5C,10 F- 6C 4,5 C, 0,5
C10-11 0)
2,4-D F- 4C 6 C F- 3C 4,8 C
Tebucon. P 2S 3,55,05C |P 2 S 3S
Bifenthrin P 45C0O |4CO,10 P 4CO |4C0O,10
C12-8 2,4-D P 350 4 CO P 50 5CO
Tebucon. P 3FS 4 FS P 2,8 FS | 3 FS
Bifenthrin F 30, 2|50 F 50,150
C12-9 C C
2,4-D P 20 40 P 480 |50
Tebucon. P 2 OS 3,5 OS P 30S 3,808
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Bifenthrin F- 51C 6,2 C F- 6,5C |6C
C12-11 |2,4-D F- 4,9 C 6,5C F- 45C |5C
Tebucon. P+ 1,208 [20S,1C P+ 2,1 3CO
0OS

Su ty hinh thanh: G=tét; F=trung binh; P=kém. V& bé ngoai: C= =dang kem; CO= =dang
diu kem; O=diu; OC=kem dau; S=cin; FS=can vay; OS=cin diu. Céac sb 1a luong
theo mL.

Ddi chimg 1 thay thé mau thir nghiém bang Toximul 8240 (Etoxylat dau thau dau).

Bang 5B. Dic tinh [am chét hoat dong bé mit khong ion: Dung moi thom (tiép)

nudc 34ppm nudc 1000ppm

thubc  trir | Spon. | 1 gid 24 gio Spon. | 1 gio | 24 gio
sau

Bifenthrin | G 2,5C 3C,1C0O,|G 2C 2 C,1CO,

Péi 10 10
ching 1 | 2,4-D F 2,50 50 F 480 |50
Tebucon. F 1,6 C 3C,20C G ,8C |1,5 C, 2,5
oC
Bifenthrin | G Khong 2,5C G 5,6 6,5 CO
C16-8 tach CO
2,4-D G 1C 4C F 3,7 50
CO
Tebucon. P 2 CO 2,5 O, 25|P 2C 3CO
CO
Bifenthrin | VP 5,5CO 10,5CO |VP 4,5 40,1CO
Mix-17 CcO
2,4-D VP 6C 6C VP 4,2 4 CO
CO
Tebucon. P 2 GC 3GC P 2,1 3 GC
GC
Bifenthrin | P 3,4 CO 6,5C P 5CO |50
Mix-18 | 2,4-D P 6,5 C 8C P 4CO [4CO
Tebucon. P 2C 2C0O,3C P 22C [3,5C0
Bifenthrin | P 6,8 C 6,9 C P 7C 52C
Mix-20 |2,4-D P 4,5C 3CO,4C |P 5C 1CO,4C
Tebucon. P 20 3C0O,4C P 20 20,1FC

Su tu hinh thanh: G=tbt; F=trung binh; P=kém, VP=rét kém. V¢é bé ngoai: C=dang
kem; CO=dang diu kem; O= dau; OC=kem dau; FC= kem bdng; GC= kem san; S=can;
FS=cgn vay; OS=can dau. Cac s 1a lugng theo mL. Dbi ching 1 thay thé mau thir
nghiém bang Toximul 8240 (Etoxylat dAu thiu dau).
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Bang 6. Pic tinh lam chét hoat dong bé mit khong ion: Dung mdi Hallcomid

] nudc 34ppm nudc 1000ppm
thuoc trir | Spon. | 1 gio 24 gid Spon. | 1 gio | 24 gio
sdu
) Bifenthrin | G 6 OC 60 G 60C |60
boi 2.4-D F 5C 9,8 C F 55C [95C
ching 2 | Tebucon. |G 1C 4 C G 1C 4C,4CO
Bifenthrin | P 15C 20C,40 |P 15C 20C, 50
C10-8 2,4-D G 7C 10 C G 8 C 10 C
Tebucon. | F 3C 7C F 3C 7C
Bifenthrin | F 10C 20C,50 |F 9C 70
C10-9 2,4-D G 7C 9C G 7C 9C
Tebucon. | F 2C 6 C F 2C 9C
Bifenthrin | F 11C 60 F 9CO |60
C12-8 2,4-D F+ 6C 82C F+ 6C 7,5 C
Tebucon. | G- 2C 3,5C,20 G- 2C 4C,20
: Bifenthrin | F 8 C 60 F 75C |60
C12-9 2,4-D F+ 7C 8,8C F+ 6 C 8 C
Tebucon. | F+ 3C 5,5CO F+ 2C 6 CO
Bifenthrin | E khong | khongtach |F 11,8C |30,3 HO
Mix-17 tach
2,4-D F 6 C 9,5C G 6,5C |7,5C
Tebucon. | G 25C 6C G 2,5C 6C
Bifenthrin | G khong khong tach | P 10C 30,3CO
Mix-18 tach ,
2,4-D F 6 C 9C F 6,5C |8C
Tebucon. | F 3,2C 20,35C |F 39C 20,4C
Bifenthrin | G khong |khongtach |G 5CO |10,5CO
Mix-20 tach
2,4-D F 5C 10,5C F 52C |9C
Tebucon. | F 3C 25C F 2C 1,2 CO

Su tu hinh t‘hanh: E=rat ‘Eét; G=Tét;‘ F=trung binh; P=1§ém. Vé bé ngoai: C=dang kem;
CO=dang dau kem; O=dau; HO=’déu md; OC=kem dau; S=cén; FS=cén vay; OS=can

diu. Céc sb 1a luong theo mL. D6i ching 2 thay thé mau thr nghiém bang Ninex MT-
630F (etoxylat clia axit béo).

Phan tich dung moi hoa nong: DY tan hoat hoa
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D6 manh dung moi ctia dung moi héa ndng trién vong dugc danh gia bang muc
do tan cta bdn thudc trir sau tiéu chuén trong dung mdi theo phan trim khéi lwong:
axit 2,4-D, imidacloprit, trifluralin va tebuconazol. Thtr nghiém dugc tao thanh su
dung 19 nho 4-mL bang may khudy tir tinh va mau dung moi dugc cdn mdt cach chinh
xéc tir 2 dén 2,2g. Hoat chét ciing duge can mt cach chinh xé4c trude khi bd sung. Cac
lugng ban dau cua hoat chit 1a xép xi: 2,4-D: 0,3g; imidacloprit: 0,02g; trifluralin:
0,5g; tebuconazol: 0,3g. Dung mdi va thubc trir sau hoat hoa duge két hop, duge cho
tron trong thoi gian 1 gid & nhiét do trong phong, va sau do theo ddi sy c6 mdt cua
hoat chit chua dugc hoa tan. Hoat chét dugc bd sung trong gia lugng nho thich hop
cho dén khi n6 hoan toan khong hoa tan thém nira. Hon hop nay sau d6 duogc khudy
trong 24 gid ¢ nhiét do trong phong, va néu chét hoat hoa dugc hoa tan hoan toan,
thanh phan hoat héa lai dugc bd sung va hdn hgp dugce khudy thém 24 gio nita & nhiét
do trong phong. Phan trim d6 tan duoc ghi nhan, va dic tinh dwgc so sanh voi dung
moi ndng nghiép ti€u chuén.

Khi phuong phép néu trén dugc tuén theo, mot mau, C12-8, dugc thuc hién tbt

nhu miu ddi chimg trong tht nghiém nay. Két qua chi tiét duoc thé hién trong bang 7,

dudi day:

Bang 7. Dung méi thir nghiém nong nghiép

Dung moi Axit 2,4-D | Imidacloprid | Trifluralin | Tebuconazol
C12-8 9,2 0,2 56,7 <04

Metyl laurat 11,2 0,6 58,8 5,9
Dimetylamit C12-C14 38,2 1,9 64,0 32,2
Hydrocacbon thom 0,6 1,0 78,9 4,2
N-metyl-2-pyrolidon 39,5 29,3 78 62,2

San phdm khéng khudn: Cac hoat tinh diét sinh vat

Hiéu qua diét sinh vét dugc dénh gia bang cich st dung phén tich sang loc
nhanh, phuong phap dua trén ATP dé do % diét vi khuén tuong d6i trong thoi gian 5
phut. Mau d6i chimg dugc st dung 1a ADBAC BTC 835 (benzyldimetylamoni clorua)
thé hé thu nhét. Cac sinh vat thir nghiém:

Pseudomonas aeruginosa va Staphylococcus aureas.

Cac moi truong nudi cdy sinh vat thtt nghiém c6 tudi hai muoi bon gio duge

chuén bi trong nudc thit Mueller Hinton va dugc u. Cac mau dugc can mot cach chinh

xéc trong nuéc da duge khir ion hodc nude 400ppm dé didu ché dung dich 1000ppm
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dé x4c dinh muc d hoat héa ctia miu. Mai trudng nudi chy 24 gio dugc pha loang dén
10% trong luong dé thu duoc ndng dd té bao khoang 107 cfu/mL (cac don vi tao thanh
cum cho mdi mL). Chét phan tmg dugc chuén bi bang cach st dung theo chi dan cla
nha cung cép trong kit thir nghiém kha nang séng dugc cua té Ba‘to vi sinh vat BacTiter-
Glo™ (BacTiter-Glo™ Microbial Cell Viability Assay) (san pham ctia Promega) va
dugc dat ché d6 & nhiét d trong phong trong thoi gian 15 phit. M>bi dang ché phim
duogc phan tan (90 pL & 1000ppm) thanh mdi hang cia dia 96 15. Modi truong trbng,
tire 12 nudce thit Mueller Hinton (10pL) dugc phan tan trong ba giéng gidng nhau (1
dén 3) dé xac dinh dudng co sd, trong khi sinh vat dugce thir nghiém (10uL) dugc phén
tan trong chin 16 thr nghiém gibng nhau (4 dén 12). Dat dong hd dém, va dia thir
(dudng co s& va thr nghiém) duge lic trong thoi gian 30 gidy. Vao cubi thoi gian
thich hop (vi du 5 phut hodc 10 phut), lvgng twong dwong cua hén hop chét phan tng
BacTiter-Glo dugc bd sung vao mdi hdn hgp phan tng, b&t ddu voi cdc mau thir
nghiém va két thuc véi cdc mau duong co sd. Sau khi l4c dé dam bao tron déu; cac
don vi phat quang twong déi (RLU) ctia mdi 16 dugc do va duge ghi nhan. % diét
khuén ctia 107 cfu/mL sau thoi gian 5 phut tiép xuc ddi v6i mdi sinh vt trong DI hodc
nuéce cing duge tinh toan tir cong thirc:
% Diét khudn = [1-(RLU trung binh ctia giéngini nghiem - RLU trung binh cta giéngasi
chimg dudng co's6) /80000

Nhu dugc thé hién trong bang 8, bén trong s cac san pham dugc thir nghiém

nay dugc thuc hién ¢o két qua tbt bang hoic t5t hon miu ddi chung khi dugc thir

nghiém lam céc thanh phén hoat tinh khang khudn.

Bang 8. Baic tinh 1am hoat tinh khang }(huén
% diét khuan trong thoi gian 5 phut tiép xtc, 107 cfu/mL, 1000ppm

Pseudomonas aeruginosa | Staphylococcus aureas banh  gia
Nuéc DI [ 400ppm Nuéc DI | 400ppm chung

DPdi ching | 29,0 20,1 48,2 41,7 ,

C10-9 37,2 29,1 38,4 23,4 tot

C10-11 28,9 21,3 42,5 30,9 tt

DP&i chimg | 25,5 1183 50,2 46,6 ,

C12-9 32,6 23,2 36,2 3,2 tot

C12-11 34,9 30,1 42,7 36,2 6t
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(Déi ching= dimetylbenzylamoni clorua J

Ché phim lam sach bé mit cing: Dung dich thy dau mo

Thtr nghiém nay dé do kha ning cla san phdm 1am sach d8 loai bé du m& bam
bén khoi gach vinyl tring. Thir nghiém ndy duoc ty dong va sir dung thiét bi kiém tra
kh& ning rira mit thang Gardner (Gardner Straight Line Washability) chudn. Camera
va deén kiém tra duoc sir dung dé thu hinh anh séng dong cta quy trinh 1am sach. Mdy
nay st dung bot bién dugc tAim mdt luong da biét san phim thir nghiém. Khi may lau
tAm bot bién trén tAm gach ban, video ghi nhan két qua, tlr d6 c6 thé x4c dinh duoc ty
1é phén trim 1am sach. Tong s6 10 1an thir nghiém duge thuc hién c6 st dung ché
phém thtr nghiém dugc hoa tan 1:32 véi nude, va hiéu qua lam sach dugc tinh toan
cho mdi 1an thir nghiém 1-10 dé bao cao hiéu qua lam sach cta san pham. Mau thir nay
dugc dung lam thanh phan cta cac ché pham d6i chtimg khac nhau tuy thudc vao ligu

no6 12 anion, ludng tinh, hay la khong ion.
Céc mAu thir anion:

Chét 1am sach da ning trung tinh c6 thé hoa tan dugce chuin bi tir propylen
glycol n-propyl ete (4,0g), butyl carbitol (4,0g), natri xitrat (4,0g), rugu duoc etoxylat
héa Bio-Soft® EC-690 (1,0g, Stepan), mau thir (0,29¢ néu vat liéu c6 100% hoat tinh),
va nudc di duoc khir ion (dén 100,0g dung dich). M3u dbi ching ddi véi th nghiém
anion thay thé miu thu bing Stepanol® WA-Extra PCK (natri lauryl sulfat, Stepan, 1,0
g, hoat chét 30% theo danh dinh).

Céc mAu thir khong ion va ludng tinh:

Chét 1am sach da nang trung tinh c6 thé hoa tan dugc chudn bi tir propylen
glycol n-propyl ete (4,0g), butyl carbitol (4,0 g), natri xitrat (4,0g), Stepanol WA-Extra
PCK (natri lauryl sulfat, 1,0g), mau thr (0,90g néu vat lidu c¢6 100% hoat tinh), va
nuée da duoc khir fon (dén 100,0g dung dich). Mau déi ching dbi véi thir nghiém
khong ion/ludng tinh thay thé m3u thir véi Bio-Soft EC-690 (rugu dugc etoxylat hoa,
1,0g, hoat chét 90% theo danh dinh).

Ché pham lam sach vét ban:

Ngéi dugce lam bAn bang moi truong hat (50 mg) va méi truong dau (5 giot).

Moi truong hat ndy dugc cAu thanh tir (theo phan khdi lugng) hyperhumus (39), dau
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parafin (1), dau dong co da st dung (1,5), xi méang Portland (17,7), silic dioxit 1 (8),

molacca black (1,5), sit oxit (0,3), dét sét den bandy (18), axit stearic (2), va axit oleic

(2). Moi truong diu bao gdm kerosen (12), dung mdi Stoddard (12), dau parafin (1),
dau doéng co SAE-10 (1), m& Crisco®, san phidm J.M. Smucker Co. (1), dau oliu (3),

axit linoleic (3), va squalen (3).

Bay mau khong ion (eFAME) va nam mAu anion (sulfonat cia eFAME) c6 két

qué tdt bang hoic t6t hon mau ddi chung trong thir nghiém nay (xem cac bang 9 va 10)

Bang 9. Céac chu trinh kidm tra d6i voi thir ngiém kha
ning rira mach thang Gardner

Do §ach % trung binh sau 2, 4, 6, 8, hoac
10 lan rira
2 4 6 8 10

Déichimg1 [524 59,0 [625 628 |63,9

Ddiching4 [52,5 (582 [59,5 |609 |633

Péi ching 5 50,8 59,2 639 [653 |67l

Pdiching6 |512 [57,6 [62,7 [626 |660

Ddichung 8 [49,6 [559 |56.8 |62,8 |64,1

Piching9 [555 |61,5 [66,0 |659 |684

DPbichung 16 |509 [61,5 |63,1 640 |67.7

Pdichimg 18 | 622 67,6 [704 71,7 |71,7

Pbichimg 21 | 64,6 |688 70,5 |71,2 |720

Bang 10. Kha ning rira mach thang Gardner

Céc mau thtt khong ion

Do sach % trung binh
Mau | S8 | Nhom hop chit 2 |4 |6 |8 10 |Tyle
1T

C10-11 | 1 Etoxylat EO cao 577 | 64,8 (702 70,5 | 71,9 | rét tt
C10-9 |5 Etoxylat EO trung binh 52,2 155,1 1609 | 64,7 | 64,3 | ngang bang
C12-9 |8 Etoxylat EO trung binh | 48,8 | 54,8 | 59,4 | 59,8 | 61,4 | ngang bang
C12-11 |9 Etoxylat EO cao 62,5]67,2170,7170,1 |69,6 | ngang béng
C12-49 | 4 Etoxylat EO cao 53,1 57,3159,3 594 | 61,2 | ngang bang
Mix-18 | 18 Etoxylat EO trung binh 57,8 161,8 62,3 | 63,4 | 66,2 | ngang b?ing
Mix-20 | 18 | Etoxylat EO cao 59,4 1 63,2 167,3|67,4 69,2 | ngang bang

Cac mau thi anion

C10-10 | 16 | Etox sulfonat EO trung | 49,9 | 57,5 | 59,7 | 61,0 | 62,6 | ngang bing
binh

C10-29 | 16 Etox sulfonat EO thép 544 161,6 | 63,1656 |67,9 | ngang b%ng

C10-30 | 6 Etox sulfonat EO cao 58,8 | 63,6 | 68,3 | 68,8 | 70,6 | ngang ba:mg

C12-10 | 6 Etox sulfonat EO trung | 57,1 | 61,2 | 66,6 | 66,0 | 66,8 | ngang bang

binh
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Mix-61 |21 | Etox sulfonat EO thdp | 58,8 [ 62,5 | 64,8 | 65,0 | 65,5 |ngang bang

Lam sach vai: Chét ting cuong cho ché phim giit thuong mai

Phuong phap nay danh gia kha nang ting cuong lam sach cua mau thtr nghiém
khi dugc st dung lam chit phu gia trong ché phdm giit thuong mai chira axit
dodexylbenzen sulfonic dugc trung hoa, chét hoat dong bé mit khong ion nhu rugu
C12-C15 tbng hop dugc etoxylat héa (7 EO), axit xitric, monoetanolamin,
trietanolamin, va chit bao quan. Miu tht nghiém dugc thit nghiém dé danh gia kha
ning cai thién dic tinh lam sach chung & mic 1% cac thanh phé‘m ran dbi voi
Ammonyx® LO (lauramin oxit, Stepan, chét ting cudng theo tiéu chudn). Ché pham
giit (46g) dugc nap vao may gidt, tiép d6 1 cdc miu vai dinh dAt/co vét ban dugce lap
vao vo géi. Nhiét do git: 90°F. Nude xa: 70°F. Cac miéng vai dugc thdo ra tr vo géi,

duogc lam kho, va dugce la.

Céac miéng vai dugce 1a dé do cac gia tri L* a* b*, ma dugc s dung dé tinh todn
chi s loai bo dit bdn (SRI) cho ting loai vai. Cudi cung, ASRI dugc tinh todn, ma
bang miu thtt nghiém SRI trir di SRI cua ché phadm giit tiéu chuin dinh trude (hodc
mau dbi chimg). Khi JASRI| > 1, céc khac biét co thé nhan biét dugc bing mit thuong.
Néu gi4 trj cia ASRI 12 16n hon hoc bang 1, mau la rét t6t. Néu ASRI 1a nh6 hon hogc
béng -1, thi mau dugc xép bac thép. Néu ASRI 1a 16n hon -1 va nhé hon 1, mau duoc

xem 14 ngang bang vdi tiéu chuan.

Ché pham giit thuong mai v6i chét tang cuong duge chuén bi tir natri hydroxit-
axit dodexylbenzen sulfonic dugc trung hoa (NaLAS, Bio-Soft® S-101, Stepan, 33,9%
thanh phan hoat tinh, 41,3% trong lugng), Bio-Soft® N25-7 (etoxylat cta rugu béo,
Stepan, 5,00% trong luong), chét tding cudng (mAu thr nghiém hodc Ammonyx LO,
ma 1a 30% thanh phén hoat tinh, 3,33% trong lugng, axit xitric (dung dich nudc 50%,
1,00% trong lugng), monoetanolamin (1,00% trong luong), trietanolamin (1,00%
trong luong), va nude da dugc khir ion voi chét bao quan (téng luong 12 100% trong

lugng).

Ché phérn thu duogc béng cach nap 90% téng luong nude & nhiét do 50°C, sau
do bd sung theo trinh ty, kém tron, dung dich axit xitric, monoetanolamin,

trietanolamin, axit sulfonic dugc trung hoa, Bio-Soft N25-7, va chét tang cuong. Do
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pH duogc didu chinh dén 9,5 v&i dung dich nudec NaOH 25%, va sau d6 chét bao quan

va phan con lai 12 nuéc dugce bo sung.

Céc mAu vai dinh d4t/cé vét ban theo tiéu chuin duéi ddy duge sir dung: chat
tiét nhon ban trén vai bong (DSC); chét tiét nhon ban trén vai bong/polyeste (DSCP);
m& bd (BT); dt sét trén vai bong (CC); dét sét trén vai bong/polyeste (CCP); ¢d trén
vai bdng (GC); rugu vang do trén vai bong (RWC); vét qua viét quét trén vai bong
(BC); ca phé trén vai bong (COFC); cacao trén vai bong (EMPA 112); méu/muc/sita
trén vai bong (EMPA 116); va m§ pham trang diém trén vai bong (EMPA 143). ft nhét
ba miéng vai ciia mdi loai vai nay dugc st dung cho mdi 14n gigt. Cac miéng vai dugc

kep vao vo goi de gidt, va cho thém céc vo gdi khac cho du tai trong sau pao.

Quy trinh trén ddy dugc st dung d8 giat tAt ca vo gbi/miéng vai, voi luu y can
than dé dam bao réng nhiét d6 nudc, thoi gian giat, cach thirc bd sung, v.v., dugc gilt
khong dbi dbi véi quy trinh gidt bang nuéc lanh. Khi chu trinh két thic, miéng vai
dugc thao ra khdi vo gbi, dugc 1am kho & nhiét do thap trén gid phoi, va duoc la k¥
bang ban 14 kho.

Phd quang ké Hunter LabScan® XE dugc sir dung dé xac dinh céc gia tri L* a*
b* dé tinh toan SRI cho mdi loai vai miéng nay, va chi s6 loai bo vét ban (SRI) dugc

tinh toan la nhu sau:

SRI =100~ (L ¥ yuon — L*ae V' +(@* e = @¥aze ¥ +(b* s =0 Yawe )

lam sach lam sach lam sach

ASRI = SR‘[mt;u - SRL‘iéu chudn

Nhu duge thé hién trong bang 11, mot mau dugc tho nghiém (C12-33) dugc

thuc hién cling nhu mau dbi chimg khi dugce danh gia lam chét ting cuong vai.

Bang 11. Béc tinh lam chét ting cudng cho ché phim tiy rira thwong mai:
Céc gia tri |ASRI]| so v6i Ammonyx® LO (Lauramin Oxit) '

Céc gia tri ASRI

Mau thir | C12-33
Chét tiét nhon ban trén vai bong (DSC) 0,7
Chét tiét nhon ban trén vai bong/polyeste (DSCP) 0,9
M35 bo (BT) -0,7
Pat sét trén vai bong (CC) 0,8
Pat sét trén vai bong/polyeste -0,3
Cé trén vai bong (GC) -1,6
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Ruou vang do trén vai bong (RWC) -0,3
Vét qua viét quit trén vai bong (BC) -0,9
Ca phé trén vai bong (COFC) -0,5
Cacao trén vai bong (EMPA 112) 0,5
Mau/muc/sita trén vai bong (EMPA 116) 0,3
My phim trang diém trén vai bong (EMPA 143) 0,2
Danh gia chung t6t

Xa phong chdm soc co thé/rira tay khang khuén:
Phuong phép dé xac dinh loi ich tang luong bot

Luong bot, ma tao tin hiéu “sach” dbi véi ngudi tiéu dung, la thudc tinh mong
mudn trong Xa phong rira tay khéng khuén. Boi vi cac thanh phan hoat tinh khang
khuén cation khong tuwong hop véi chat hoat dong bé mit dang anion (céc chét tao bot
t5t nhat), ma viéc tao ra lugng bot di véi chung la rat khé khan. Phuong phap dudi
day thé hién chét hoat dong bé mit tao ra lugng bot nhiéu hon cocamidopropylbetain
(cac thanh phin hoat tinh/céc thanh phén hoat tinh co s¢) trong xa phong rira tay
khang khuén bazo. Ché pham: nuéc di dugc khtr ion (v6i lugng dén 100% trong
lwong), cocoglucosit (3,0% trong lugng), lauramin oxit (3,0% trong luong),
benzalkoni clorua (0,1% trong lwgng), va phan tir thir nghiém hodc cocamidopropyl-

betain (3,0% trong luong).

Céac dung dich dugc didu ché bang cich két hop céc thanh phan theo trinh ty
dugc néu trén day, khudy bang thanh khudy hoic khudy tron nhe nhang bang cach st
dung may khudy treo hoic stt dung dao bay bang tay. C6 thé st dung nhiét néu phan tr
thtr nghiém & dang rén & nhiét do trong phong. Viéc tron dugc duy tri dé dam bao

dung dich dong nhét. Do pH dugc didu chinh dén 6,5 +/- 0,5.

Dung dich thtt nghiém va dung dich d6i chimg dugc so sanh, c6 va khong c6
2% dau thiu diu, & 0,2% tdng ndng dd hoat hoa chét hoat dong bé mit (2,22g dung
dich dén 100mL v6i nuéce voi tir Lake Michigan, do cing khoang 150ppm Ca/Mg) dbi
vGi lugng bot bang cach st dung thir nghiém nghich déo binh hinh tru. Qué trinh do

dugc thuc hién ¢ thoi diém ban dau va sau d6 (5 phut).

Hé théng danh gia: RA4t tbt: két qua > 25mL dbi v&i dbi ching cocamidopropyl-

betain trong ca h¢ diu va hé khong dau. Tét: két qua trong 25mL d6i v6i ddi chimg
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cocamidopropylbetain trong ca hé diu va hé khong dau. Thip: két qua > 25mL thip
hon két qua ciia d6i chimg cocamidopropylbetain trong ca hé dAu va hé khong dau.

So v6i mAu dbi chimg, hai chét thit nghiém, C12-9 va C12-11, thé hién dac tinh
tdng quan tdt trong cac thir nghiém xa phong rira tay khang khuén.

Céc vi du trén ddy chi v6i myuc dich minh hoa cho sang ché. Yéu ciu bao ho

dudi day xac dinh sang ché dugc yéu cau bao ho.
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YEU CAU BAO HQ
1. Chét nhii héa anion dung trong ndng nghiép bao gom:

(a) ché phim este béo dugc alkoxyl hoa bao gdm san pham phan tng cla axit
chua no mdt 1an C1o-C17 6 ngudn gde tir qué trinh chuyén vi, axit octadexen-1,18-
dioic, hodc dan xuit este cua ching véi: (a) mot hodc nhiéu alkylen oxit v&i sy c6 mit
chét xuc tac chén dé thu duoc este béo duoc alkoxyl hda; (b) glycol ete hodc glycol ete
alkoxylat, tiy y v41 s ¢ mat cua chit xtc tac este hoa hoic chuyén este hoa, dé thu
duoc este béo duoc alkoxyl hoa; hodc (c) mot hodc nhiéu alkylen oxit dé thu duoc axit
béo alkoxylat, tiép d6 1a ete hoa axit béo alkoxylat;

trong d6 ché pham este béo duoc alkoxyl hoa c6 cong thirc:

R2—CO—O-(AO)—R!

trong d6: R! 1a Ci-Cs alkyl; AO 1a C»-C4 oxyalkylen; R* 1a R*—CH=CH—
(CHz)7— hodc RY(A0),0—CO—(CH,)—CH=CH—(CH2)7—; R3 13 hydro hodc Ci-
C7alkyl; va n, ma 1a s6 lugng trung binh cta don vi oxyalkylen, c6 gia tri nam trong
khoang tir 1 dén 100; va

trong d6 khi R31a C1-C7 alkyl, chét phan tng axit hogc dan xuét este c6 it nhat 1
mol % cua frans-A° chua no; hoac

(b) dan xuét thu duoc bang cch sulfonat hoa hodc sulfit hoa ché phdm este béo
duoc alkoxyl hoa.

2. Chét nhil hoa khong ion dung trong néng nghiép bao gbm:

(a) ché pham este béo duoc alkoxyl hoa bao gdm san pham phan g cla axit
chua no mdt 1dn C10-C17 6 ngudn gbe tir qua trinh chuyén vi, axit octadexen-1,18-
dioic, hodc dan xut este clia chung véi: (a) mt hodc nhiéu alkylen oxit véi su c6 mit
ctia chat xtc tac chén dé thu duoc este béo duoc alkoxyl hoa; (b) glycol ete hodc
glycol ete alkoxylat, tuy y voi su ¢ mit cua chit xuc tac este hda hodc chuyén este
héa, dé thu dugc este béo duoc alkoxyl hda; hodc (c) mot hodc nhiéu alkylen oxit dé

thu duge axit béo alkoxylat, tiép d6 14 ete hoa axit béo alkoxylat;
trong d6 ché pham este béo dugc alkoxyl hoa c6 cong thirc:

R2—CO—O—(AO)—R!

-47-



32476

trong d6: R'1a Ci-Csalkyl; AO 1a Cp-Cqoxyalkylen; R*1a R*>—CH=CH—
(CH2)7— hoic R!(A0),0—CO—(CHz);—CH=CH—(CH2)7—; R*1a hydro hodc Ci-
Cralkyl; va n, ma la s6 lugng trung binh cua don vi oxyalkylen, c6 gié tri nam trong

khoang tir 1 dén 100; va

trong d6 khi R®1a C1-Cr alkyl, chét phan (g axit hodc dAn xuét este c6 it nhit 1

mol % ciia trans-A° chua no; hoac

(b) dan xuét thu dugc bang cach sulfonat hoa hodc sulfit hoa ché pham este béo

duoc alkoxyl hoa.
3. Dung mdi dung trong ndng nghi¢p bao gom:

(a) ché phdm este béo dugc alkoxyl hoa bao gbm san pham phan mg cla axit
chua no mdt 1an Cio-C17¢6 ngudn gbc tir qué trinh chuyén vi, axit octadexen-1,18-
dioic, hodc dan xuit este clia chiing véi: (a) mot hodc nhiéu alkylen oxit v6i su c6 mat
clia chat xtc tac chen dé thu duogc este béo duge alkoxyl hoa; (b) glycol ete hodc
glycol ete alkoxylat, tiy ¥ v6i sy c6 mét cla chét xtic tac este hoa hodc chuyén este
héa, d& thu dugc este béo duge alkoxyl héa; hodc (c) mot hodc nhidu alkylen oxit dé

thu dugc axit béo alkoxylat, tiép d6 1a ete hoa axit béo alkoxylat;
trong d6 ché pham este béo dugc alkoxyl hoa c6 cdng thic:
R2—CO—O0—(AO)—R!

trong d6: R'1a Ci-Csalkyl; AO la Ca-Cqoxyalkylen; R?1a R>—CH=CH—
(CH2)7— hodc R}(A0),0—CO—(CH,)7—CH=CH—(CH2)7—; R?1a hydro hodc Ci-
Cralkyl; va n, ma la s6 luong trung binh ctia don vi oxyalkylen, ¢6 gia tri ndm trong
khoéng tir 1 dén 100; va

trong d6 khi R*1a C1-C7alkyl, chit phan ng axit hodc dAn xudt este c6 it nhit 1

mol % cua trans-A° chua no; hoac

(b) dan xuét thu dugc bing cach sulfonat hoa hodc sulfit hoa ché phédm este béo

dugc alkoxyl hoa.
4. Ché pham thudc diét cé tan trong nudce bao gbm:

(a) ché phdm este béo dugc alkoxyl hoa bao gbm sin phim phan (mg cla axit

chuwa no mot 1an Ci0-C17¢6 ngudn gbc tr qua trinh chuyén vi, axit octadexen-1,18-

-48-



32476

dioic, hodc dan xuit este ctia chiing véi: (a) mot hodc nhiéu alkylen oxit v6i sy c6 mat
clia chit xuc tac chén d& thu duge este béo dugc alkoxyl hoa; (b) glycol ete hodc
glycol ete alkoxylat, ty y v6i sy c6 mét cia chét xtc tac este hoa hodc chuyén este
héa, dé thu dugc este béo duge alkoxyl hoa; hodc (c) mot hoac nhiéu alkylen oxit aé

thu duoc axit béo alkoxylat, tiép do 1a ete hoa axit béo alkoxylat;

trong do ché phdm este béo dugc alkoxyl hoa c6 cong thirc:

R2—CO—O0—(AO)—R!

trong do: R'1a Ci-Csalkyl; AO 1a Ca-Cqoxyalkylen; R?1a R*—CH=CH—
(CH2)7— hoac R!(A0),0—CO—(CH,)—CH=CH—(CH2)7—; R31a hydro hodc Ci-
Cralkyl; va n, ma la s6 luong trung binh ctia don vi oxyalkylen, c6 gid tri nim trong
khodng tu 1 dén 100; va

trong d6 khi R*1a C;1-C7 alkyl, chét phan ting axit hodc dAn xudt este ¢6 it nhat 1
mol % cua trans-A° chua no; hoac

(b) dn xuét thu dugc bang cach sulfonat hoa hodc sulfit hoa ché pham este béo

dugc alkoxyl hoa.
5. Ché phdm khéng vi sinh vt bao gdm:

(a) ché pham este béo dugc alkoxyl hoa bao gdm san pham phan Ung cla axit
chua no mot 1an Cio-C17¢6 ngudn gbe tir qua trinh chuyén vi, axit octadexen-1,18-
dioic, hodc dan xuit este cua chung voi: (a) mdt hodc nhiéu alkylen oxit v6i sy c6 mat
clia chét xuc téac chén dé thu dugc este béo duge alkoxyl hoa; (b) glycol ete hodc
glycol ete alkoxylat, tlly y v6i sy ¢6 mat cia chét xic tic este hoa hodc chuyén este
héa, dé thu dugc este béo dugc alkoxyl hoa; hodc (¢) mot hodc nhiéu alkylen oxit dé

thu duogc axit béo alkoxylat, tiép do 12 ete hoa axit béo alkoxylat;
trong do ché phdm este béo dugc alkoxyl hoa cb cong thire:
R2-CO—0O—(AO)—R!

trong d6: R'la Ci-Csalkyl; AO 13 C»-Csoxyalkylen; R?1a R>—CH=CH—
(CH,)7— hoic R!(AO)n0—CO—(CH)—CH=CH—(CH2)1—; R31a hydro hodc Ci-
C7alkyl; va n, ma 1a s6 lugng trung binh cta don vi oxyalkylen, c6 gi4 tri ndm trong

khoang tir 1 dén 100; va
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trong d6 khi R*1a Ci-C7 alkyl, chit phan tng axit hodc dan xudt este co it nhét 1
mol % cua trans-A° chua no; hodc,

(b) dAn xuét thu duoc bang cach sulfonat hoa hodc sulfit hoa ché pham este béo

dugc alkoxyl hoa.
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