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LINH VUC KY THUAT DUQC PE CAP

[0002]Sang ché d& cip dén hop phin léng c6 chia dixyandiamit va/hoic alkyl
thiophosphoric triamit, phwong phép 1am 6n dinh hop phan 1éng nay & nhiét d6 cao bing

cach két hop chét 1am 6n dinh amin, va sir dung céc hop phan nay.
TINH TRANG KY THUAT CUA SANG CHE

[0003] Trong nganh cong nghiép hda néng, néng dan sir dung cac phan bén khac nhau dé
cung cAp chit dinh dudng da lwong cho cy trong bang cach bon cho dat hoc bén cho 14
cay. Nito, phospho, kali, canxi, magie, va luu huynh 1a cac chét dinh dudng da lrong can
phai duoc cung cp cho cdy trong va dat bang tay boi ngudi ndng dan. O nhiéu cdy trong
mua vy, ham luong nito dugce cung cép c6 vai trod thiét yéu dbi véi chét lwong va su phat
trién chung ciia cdy trdng mua vu nay. Nito thudng duoc cung cip & dang hop chat phan
bon nito, tic 13, hop chit phan bén cé chira tién chit nito, chang han nhu hop chat phan
bén ure, amoni nitrat, hodc amoni phosphat. Tuy nhién, do kha ndng hoa tan trong nudc
cao cua cac mudi nay, lugng nito dugc bon céd thé bi mat di do su rtra troi va x6i mon cia
hop chat phan bén nito. Khi duoc bon, hop chit phan bén nito thuong bi thoai hoa, vi du,
bdi vi sinh vat c6 mat trong dat, thanh céc loai nito chéng han nhu NH4", NO,, NOs~, va
khi amoniac, ma cé thé bi mit d& dang hon nita thong qua su bay hoi, rira troi, va x61 mon
s0 v&i ban than hop chit phan bén. Néu sy thoai héa cta hop chét phan bén xay ra & toc
d6 nhanh hon so v6i viée san phim thoai héa nito c6 thé dugc sir dung béi ciy trong, thi

lwgng nito trong san phim thoai héa c6 nguy co bi mat di ting lén.

[0004] Cac chat e ché nitrat héa va/hodc ureaza c6 kha ning duge st dung trong viée
lam cham su thoai hoa cta hop chit phan bon va bang cach d6 lam giam sy mét di cua
san pham thoai héa nito ma mit khac s& xay ra khi khong c6 mit cac chét we ché nay. Sur
dung cac chét e ché nitrat hoa va/hodc ureaza két hgp véi hop chét phan bon nito c6

khuynh huéng 1am ting lrong thoi gian ma ngudn nito con & lai trong dat va sin sang dé
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hép thu boi cay trdng, ma c6 khuynh huéng lam ting do hitu higu cia phén bén va anh

huong co loi den ning suét va chat lwvong cly trong mua vu.

[0005]Dung dich phén bon sir dung cubi trong nude thudng dugce didu ché trén canh dong
bang cach pha loing hop phan phan bén cd dic b san trén thi trudng véi nude. Hop phan
phan boén ¢6 dic thudng duge sir dung bao gdm hop phan amoni nitrat ¢ dic, chang han

nhu, vi dy, UAN 18, UAN 28, UAN 30 va UAN 32.

[0006] Pixyandiamit c6 kha ndng hitu dung lam chit rc ché nitrat hoa trong hop phan
phan boén st dung cudi trong nude ndy, nhung cb kha ning hoa tan rat thip (khoang 41
gam trong mdi lit (“g/1”)) trong nudc va do d6 khé két hop vao hop phan phan bon st

dung cudi trong nuée, cu thé 13 trong diéu kién trén canh dong.
BAN CHAT KY THUAT CUA SANG CHE

[0007] Chét tic ché ureaza c6 thé duoc sit dung v6i phan bon (tic 13, duge két hop vao
phan bon ¢6 chira ure, vi du, ure va ure amoni nitrat (UAN)) d& lam cham sy chuyén héa
ctia amoni thanh khi amoniac va do d6 lam cham su maAt di cia amoniac do bay hot, do d6
tao ra amoni c6 san cho cay trdng trong dat trong khoang thoi gian 1au hon. O nhiéu cay
trdng mua vu, ham lugng nito dugce cung cap ¢6 vai trd thiét yéu doi véi chat luong va su
phat trién chung cua cly trong mua vu nay. Nito dugc cung cip ¢ dang ure hodc amoni
phosphat. Tuy nhién, do kha nang hoa tan trong nuéc cao cua cac mudi nay, phan 16n nito
duoc bon bi mat di do rira troi va x6i mon. Trong san phim gdc amoni, néu nito khong bi
méat di do x6i mon ho#c ria tréi, n6 duoc chuyén héa thanh khi amoniac bang enzym
duoc goi 12 ureaza trong d6 amoniac ¢6 thé lién két véi hat dat. Tuy nhién, sy chuyén hoa
x4y ra & gan bé mat ctia dat khong cho phép c6 su lién két nay va, amoniac nay bi mét di
vao khi quyén. Chét (tc ché ureaza duoc dung dé bao vé su dau tu cta ngudi ndng dan
vao phén bén bang cach ngin chan sy pha hiy ure bing ureaza, vi khudn dét chiu trach
nhiém chuyén héa ure thanh amoniac c6 thé st dung duge & trong d4t. Didu nay lam ting
luong thoi gian nito con ¢ lai trong dAt va sin sang dé cdy trong hép thu.

[0008] Twong tu, chit e ché nitrat héa cé thé duge st dung véi phan bon (tic 1a, duge
két hop vao phan bon ¢6 chira ure, vi dy, ure va ure amoni nitrat (UAN)) dé 1am cham qué

trinh chuyén héa amoni thanh nitrat, va tiep do la su mat di cua nitrat do x6i mon, do do



tao ra amoni c6 sin cho cdy trong trong dat trong khoang thoi gian 1au hon. Amoni la mot
trong cac dang chinh ciia nito ma cay trdng c6 thé str dung dugc. Viée lam tang luong
thdi gian nito cé san cho cay trong 1am ting d6 hitu hiéu cua phan bon ma anh hudng c6

loi dén ning suat va chat lugng cdy trong mua vu.

[0009] Phan bon, theo mt phwong 4n, 1a phan bon v6 co hoa tan trong nude thong thuong
ma cung cip chit dinh dudng chéng han nhu phan bon gbc phospho, phan bon gbc nito,
phan bon goc kali hodc phan bon gbc Ivu huynh. Vi du vé cc phan bén nay bao gom: d6i
v6i nito 1am chat dinh dudng: nitrat va hodc mudi amoni chéng han nhu amoni nitrat, bao
gdm ¢ dang két hop vé6i ure vi du du6i dang nguyén ligu kiéu Uram, canxi amoni nitrat,
amoni sulfat nitrat, amoni phosphat, cu thé 14 mono-amoni phosphat, di-amoni phosphat
va amoni polyphosphat, amoni sulphat, va it dugc st dung hon la canxi nitrat, natri nitrat,
kali nitrat vA amoni clorua. Can hiéu ring hop phan phan bén c6 thé gdm c6 mdt phan

boén hoac dang két hop ciia cac phan bon dugc mo ta trong ban mo ta nay.

[0010] Tuy nhién, chét trc ché ureaza thong thuong, alkyl thiophosphoric triamit (vi dy,
N-(n-butyl)-thiophosphoric triamit hay theo cich khac la "NBPT"), phai d6i mat véi cac
han ché trong viéc sit dung n6 vi NBPT cuc ky kho xu ly. NBPT la nguyén liéu dinh,
giéng sap, nhay cam v6i nhiét va nudce, ma khong thé str dung dugce & dang ran, vi khi st
dung n6 & nong do thip thi khé phan phdi déu Ién trén vién ure (ttc 13, hat 16n) va trong
d4t. D& phan phéi ddng ddu NBPT 1én trén ure, NBPT can phai duge phan tén vao chét
mang trudc khi duge phun lén trén ure. Do d6, st dung hé dung méi cé chira NBPT la
diéu mong mudn vi, & dang 1ong ciia n6, hé dung moi c6 kha néng phan phbi NBPT vao
ure dang hat (vi du, vién ure) va vao phan bén dang 1ong c6 chira ure. Bing cach cho
NBPT vao phan bén dang léng c6 chira ure (vi du, dung dich ure-amoni nitrat hodc UAN)

trong hé dung mdi, NBPT c6 kha nang dugc phén tan tdt hon trong phan bén dang long.

[0011]Dixyandiamit hitu dung dé 1am chét trc ché nitrat hoa trong ing dung ndng nghiép
trong nudc, vi du, hop phan phan bén st dung cudi, nhung twong tg véi chét trc ché
ureaza, cling c¢6 cac nhugc diém tuong ty. Chét tc ché nitrat hoa, chang han nhu
dixyandiamit, thuong c6 kha ning hoa tan rat thap (khoang 41 gam trong modi lit (“g/1”))

trong nudc va do do kho két hop vao hop phan phan bén su dung cubi trong nuéce, cu the
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1a trong diéu kién trén canh dong. D& 1am chat trc ché nitrat hoa, ching han nhu
dixyandiamit, c6 kha nang hoa tan nhin chung 13 thip, chiing dwoc ding & nong d¢ thép
trong nugc 1lam cho né kho phan phdi dong déu trén vién c6 chira ure (tic 13, hat 16m) va
trong dat. Pé phan phdi dong déu dixyandiamit 1én trénvién hodc hat c6 chira ure,
dixyandiamit cAn phai dwgc phén tan vao chit mang dung mdi trude khi duge phun 1én
trén ure. Do d6, st dung hé dung mdi c6 chira dixyandiamit (trong ban md ta nay, con goi
14 “DCD”) 12 didu mong mudn vi, & dang 16ng cua no, hé dung moi nay c6 kha ndng phén
phéi dixyandiamit 1én trén hat hodc vién ure, hat hodc vién ure amoni nitrat hodc, theo
cach khac, hat hodc vién c6 chira ure, va vao phéan bon dang long c6 chira ure hodc ure
amoni nitrat. Bing cach cho dixyandiamit vao phén bén dang long c6 chira ure (vi du,
dung dich ure-amoni nitrat hodc UAN) trong hé dung mdi, dixyandiamit c6 kha ning

dugc phén tan t6t hon trong phan bon dang long.

[0012] Theo m¢t phuong an, hop phan phan bén cb dic bao gdm hop phan amoni nitrat o
dic, chang han nhu, vi du, UAN 18, UAN 28, UAN 30 va UAN 32.

[0013]Do d6, ditu mong mubn 13 ¢6 hé dung mdi c6 chira alkyl thiophosphoric triamit, va
cu thé 13, (N-(n-butyl)-thiophosphoric triamit), ma c¢é bién dang doc hoc va/hoac sinh thai
hoc thich hop va cac dic diém mong mudn vé do bay hoi thip, kha ning thoai bién sinh
hoc holic kha ning thoai bién sinh hoc d& dang (tirc 13, c6 thé thoéi bién sinh hoc d&
dang), d¢ doc thép hodc murc d§ nguy hiém thép. Diéu mong mudn 13 c6 hé dung moi co
chtra dixyandiamit, ma c6 bién dang ddc hoc va/hodc sinh thai hoc thich hgp va cac ddc
diém mong mubn vé do bay hoi thip, kha ning thoi bién sinh hoc ho#c kha nang thoai
bién sinh hoc d& dang (tic 13, c6 thé thoai bién sinh hoc d& dang), do doc thip hodc mirc
d6 nguy hiém thip. Ciing mong mudn c6 hé dung mdi c6 chia dang két hop cua
dixyandiamit va alkyl thiophosphoric triamit, cu thé 13, (N-(n-butyl)-thiophosphoric
triamit), ma cé bién dang ddc hoc va/hodc sinh thai hoc thich hop va cac dac diém mong
muén v& d6 bay hoi thip, kha ning thoéi bién sinh hoc hogc kha nang thoéi bién sinh hoc
d& dang (tirc 13, ¢6 thé thodi bién sinh hoc d& dang), dd doc thép hodc mic do nguy hiém

thép.

[0014] Van @ khac 13 céc chét Grc ché chét Ge ché nitrat héa va/hodc chit e ché ureaza



47387 545

thoai hoa & nhiét do cao. Vi dy, NBPT — chét e ché ureaza -- thoai hoa nhanh & nhiét do
cao hon, thudng 13, trén 45°C. Thong thuong nhiét d6 trén canh dong ndng nghiép (vi duy,
canh ddng ngd, canh dong lia my, v.v.) dat dén trén 35°C va doi khi c6 thé dat dén 45°C
hodc cao hon. Vi dy, ¢ nhiét 4o 45°C NBPT dugc tao ché pham trong cac dung moi khac
nhau d8i mau trong vai ngay tir khdng mau thanh mau xanh 14 cdy/mau ndu ddm hon, sau
d6 13 tao thanh bun/chat két tia sau vai tudn tiép xuc vi nhiét cao. Do d6, cling mong
mudn 13 c6 hé dung mdi chira chét e ché nitrat héa va/hodc chét e ché ureaza ma duogc
lam &n dinh & nhiét do cao, ching han nhu céc chit duge théng nhat hoa trong khi hau
hoic thoi tiét nong. Sang ché d& cap dén viec b sung chét 1am 6n dinh d8 kéo dai do 6n
dinh héa hoc va vat ly cta dugc tao ché phim hop phéan néng nghiép 1ong chira (i) mot
hosic nhidu chét @rc ché nitrat héa, (ii) mot hogc nhiéu chét e ché ureaza hoic (iii) dang

két hop ctia ca (i) va (ii). Theo mdt phurong 4n, chét rc ché ureaza 1a NBPT.

[0015]S4ang ché dugc mo ta & diy s& tro nén rd rang tur phin mé ta chi tiét va céc vi du
dudi day, ma c6 chtra theo mot khia canh, hgp phﬁn long dé st dung trong cac tmg dung
nbéng nghiép co6 chua: it nhit 1a mot trong s6 chét tc ché nitrat héa hodic chat trc ché

ureaza; {t nhat 1a mot dung moi; va it nhat 1a mot chat lam on dinh amin.

[0016] Theo mot phuong an, chat lam 6n dinh amin 13 alkanolamin. Theo phuong an
khac, chat 1am 6n dinh amin 12 monoalkanolamin. Theo phuong an khac, chét 1am 6n dinh
amin 13 dialkanolamin. Theo phuong an khac, chat 1am 6n dinh amin 13 trialkanolamin.
Theo phuong an khac nita, chit 1am 6n dinh amin 12 monoetanolamin. Theo phwong an
khac, chat 1am dn dinh amin 13 dietanolamin. Theo phuwong an khac nira, chét lam 6n dinh
amin 13 trietanolamin. Theo phwong 4n khac, nhom alkanol dugc chon tur metanol, etanol,

propanol, butanol.

[0017] Theo khia canh khéac, dugc md ta trong ban md ta nay 1a phuong phap san xuét hop
phan phan bén ran hoic long duogc co dic bao gdm bude xir Iy (vi duy, cho tiép xtc hodc
bén bang cach phun) mot hodc nhiéu hop chét phan bén nito véi hop phan chat wc ché
l6ng. Hop phan chét e ché long co chua it nhét 12 mot trong s6 chét tc ché nitrat hoa
hoac chét trc ché ureaza, dugc hoa tan hodc dugce phan tan déng nhét trong dung mdi co

chira it nhét 13 mot chit 1am 6n dinh amin nhu mo ta & trén. Hop phén chét tc ché long,
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theo mo6t phuwong an, con chura it nhét 12 mot dong dung mdi hitu co duge chon tir dung
mdi khong proton phan cuc, dung méi amin, dung mdi ruou di vong, va hdn hop cta

chung.

[0018] Thuat ngft xir ly, theo mot phwrong an, bao gdm bén bang cach phun hop phan chat
e ché 1ong v6i mot hodc nhiéu hop chét phan bén nito. Thudt ngit xir ly, theo mot
phuong an, bao gdm nhung khéng gi6i han & cho hop phin chat trc ché tiép xtc véi mot
hodc nhiéu hop chét phan bon nito. Theo mét phuong an, chit (rc ché nitrat hoa 1a

dixyandiamit. Theo phuong an khac, chét trc ché ureaza 13 alkyl thiophosphoric triamit.

[0019] Theo khia canh khac nita, dugc mo ta trong ban moé ta nay 13 hop phan phan bén
long duge cd dic co chira, tinh trén khdi lugng cua hop phan: (a) 1én dén khoang 99%
theo khéi luong, theo khéi lwong cia hop phén, cua mot hoac nhiéu hop chét phan boén
nito, (b) it nhét 13 mot alkyl thiophosphoric triamit hodc alkyl thiophosphoric triamit két
hop véi dixyandiamit, (¢) dung mdi nhu duge mo ta trong ban mo ta nay va (d) chéat 1am

on dinh amin.

[0020] Theo khia canh khac, dugc mo ta trong ban md ta ndy 1a hop phan phan boén long
dugce ¢b dic co chira, tinh trén khdi lwgng cua hop phan: (a) 1én dén khoang 99% theo
khdi luong, theo khéi luwgng ctia hop phﬁn, cua mot hodc nhiéu hop chit phan bén nito,
(b) it nhét 13 mot trong s6 dixyandiamit ho#ic alkyl thiophosphoric triamit, (¢) tuy y, it
nhét 13 mot hop chét phosphat hitu co ¢6 cong thirc (La), (d) it nhat 1a mot dung méi duge
chon tir dung mdi khong proton phan cuc, dung moi rugu di vong, va hon hop ctia ching,
() chét lam én dinh amin va (f) tily ¥, nuée. Hop phin phén bon dang léng duge cb ddc

c6 thé con chira mot hodc nhicu chat 1am on dinh.

[0021] Theo khia canh khéc nira, duge md ta trong ban md ta nay la hop phan phan bon
rAn hodc vé co ban 13 ran c6 chira: (a) hat rén ctia mdt hodc nhidu hop chat phan bén nito,
va (b) hop phﬁn chét @c ché c¢6 chtra it nhat mot trong sd dixyandiamit hodc alkyl
thiophosphoric triamit dugc do trén it nhét 12 mdt phén cua hat ran.

[0022] Theo khia canh khéc, dwgc mé ta trong ban md ta nay la phuong phap san xuét hop
phﬁn phan bén 1ong hoac trong nude 4n dinh ¢ nhiét do cao bao gbém buéc cho mot hodc

nhiéu hop chét phan bén nito, tiép xtic v6i hop phan chét @c ché 1ong ma c6 chira it nhat
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mot trong s6 chét (rc ché nitrat hoa hoic chét tic ché ureaza, dugc hoa tan hodc phén tan
ddng nhét trong dung moi c¢6 chia chat 1am 6n dinh amin. Theo mdt phwong &n dién hinh,

chat 1am on dinh amin 12 monoetanolamin.

[0023]Dung moi co thé, tiy ¥, con chua ddng dung moi hitu co dugc chon tir dung mai

khoéng proton phén cuc, dung moi amin, dung mdi rugu di vong, va hon hop cua chung.
[0024] Theo khia canh khac, hop chét phosphat hitu co ¢6 cong thic (1.a)

R3

o |
\\P A

o\
| 0—R;
R4

(1.2),

[0025]trong do mdi Ry, Ry va Rs, doc 1ap duge chon tir H, nhém Ci-Cie alkyl, nhom Ci-
Cis alkenyl, nhém Ci-Cis alkoxyalkyl, nhom C7-Cso alkylarylalkyl, nhom C7-Csg
arylalkyl, hodc nhém aryl; voi diéu kién 1a it nhét 12 mdt trong s6 R1, R2 hoic Rs khong
phai 12 H. Theo phuong 4n khac, mdi Ry, Rz va Rs, doc 1ap duoc chon tir H, nhom Ci-Crz
alkyl, nhém C1-C1; alkenyl, nhém Ci-Ciz alkoxyalkyl, nhom C7-Cso alkylarylalkyl, nhom
C7-Cyo arylalkyl, hodc nhém aryl; v6i didu kién 13 it nhét 12 mot trong s6 Ry, Ry hoic Rs
khong phai 1a H. Theo mdt phuwong an, mdi Ry, Ry va Rs doc 18p duge chon tir H, nhom
C1-Cq alkyl, nhém C4-Cs alkyl, nhom Ci-Ci2 alkenyl, nhém Ci-Cy4 alkoxyalkyl, nhom Cr-
Cso alkylarylalkyl, nhém C7-Cso arylalkyl, hogc nhém aryl; vdi didu kién 1a it nhat 12 mot
trong s6 R1, Ro hodc R khong phai 1aH.

[0026] Theo phuong 4n khac nia, mdi Ry, Ry va Rs doc 1ap duge chon tir nhém Ci-Crz
alkyl, nhém C1-C12 alkenyl, nhom Ci-Ciz alkoxyalkyl, nhém C7-Csp alkylarylalkyl, nhom
C7-Cso arylalkyl, hodc nhém aryl. Theo mot phuong 4n, mdi Ry, Rz va Rs doc 14p dugce
chon tr nhém Ci-Ciz alkyl, thong thudng hon 14, nhém C,-Cg alkyl.

[0027] Theo khia canh khéc, dugc mo ta trong ban mo ta nay l1a phuong phép bén phan

cho cay trong dich, bao gdm budc bon hop phan phén bon sir dung cudi trong nudc ma co
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chira: (a) mot hoac nhiéu hop chét phan bén nito, (b) it nhét 13 mot trong s dixyandiamit
hoic alkyl thiophosphoric triamit, thuong 13, alkyl thiophosphoric triamit, (c) it nhét 12
mdt dung moi c¢6 chira dimetyl sulfoxit, dimetyl formamit, dimetyl este cua axit sucxinic,
dimetyl este cua axit etyl sucxinic, dimetyl este clia axit glutaric, dimetyl este cua axit
metyl glutaric, va dimetyl este cua axit adipic, dietylen triamin, hodc monoetanolamin,
metyl-5-(dimetylamino)-2-metyl-oxopentanoat, dimetylaminoetanol, trietanol amin, ruou

di vong c6 cong thie (IL.a):

CH,—OH
o 0]
CH
HsC : (ILa),

hodc hdn hgp cua ching, (d) chit 1am 6n dinh amin, va tuy vy, (¢) nuéc, cho cay
trong dich hodc cho moi trudng cua cay trdng dich. Can hiéu rang thuat ngt ruou di vong
bao gdm hop chat dioxolan. Hop phan phan bén st dung cubi cing ciing c6 thé c6 chira,
theo mot s& phuong an, it nhét 1a mot chét lam én dinh khong phai la chét lam 6n dinh

amin, ma theo mot phuong an 1a hop chét phosphat hiru co.

[0028] Theo mot phuong 4n, alkyl thiophosphoric triamit la N-(n-butyl)-thiophosphoric
triamit. Theo phuwong an khac, hop phan long c6 chua it nhét 1a mot dung moi duge chon

tir nhém gdm cé: (a) it nhat 1 mt hop chét dioxolan c¢6 cong thic (I1.b):

CH2<;—'OH
n

0 (0]

><R

Re ’ (ILb),
[0029]trong d6 Re va Ry ¢6 chira mot cach riéng 1€ hydro, nhom alkyl, nhém alkenyl,
hoic nhom phenyl, trong d6 n 1a s6 nguyén nam trong khoang tir 1 dén 10; b) it nhét 13
mot dibazo este; ¢) it nhét 13 mot hop chét c6 cong thirc (ILb):
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R300C-A-CONR4Rs
(IID),

[0030]trong d6 R3 c6 chita nhém Ci-Cse alkyl; trong d6 Ra va Rs ¢6 chira mot cach riéng
1é nhém C1-Cse alkyl, trong d6 R4 va Rs co thé tuy v ctng nhau tao thanh vong; va trong
do A 12 nhom Cy-Ce alkyl hoa tri hai mach théng hodc mach nhanh; d) it nhét 13 mot
alkyldimetylamit; e) it nhit 1a mot alkyl lactat; f) etyl levulinat; g) it nhit 13 mét ruou
alkyoxy, rugu ete, rugu amin, rugu amino hodc ruou; h) it nhét 1a mot glyxerin hodc din
xuit glyxerin; 1) it nhit 12 mot alkylen cacbonat; j) dimetylsulfoxit; va k) dang két hop bat

k¥ cia chiing. Theo mot phuong an, dung mdi hitu co 1a dimetylsulfoxit.

[0031] Theo khia canh khéc, sang ché d& cap dén hop phén chét tc ché nitrat hoa c6 chira
dixyandiamit dugc hoa tan trong mdi trudong long ma co chira dung méi hitu co dugce
chon tir dung mdi khong proton phén cuc, dibazo este, amin, rwgu amino, rugu di vong,

va hon hop cta ching.

[0032] Theo khia canh khéc nita, sang ché d& cap dén phuong phép san xuét hop phan
phén bén ran hogc léng duoc c6 dic bao gdm budce xt 1y (vi dy, cho tiép xtic, bén bang
cach phun, quét, v.v.) mot hodc nhiéu hop chét phan bén nito bang hop ph?m chét trc ché
nitrat héa ma c6 chira dixyandiamit dugce hoa tan trong moi trudng long ma ¢6 chtra dung
mbi hiru co duge chon tir dung moi khong proton phan cuc, dung moi amin, dung moi

ruou di vong, va hon hgp cua ching.

[0033] Theo khia canh khac, sang ché d& cap dén hop phan phan bén long dugc c6 dac co

chura, theo khéi lugng cia hop phﬁn:
()  1én dén khoang 99% theo khéi lugng clia mot hogc nhiéu hop chét phan bén nito,

(b)  alkyl thiophosphoric triamit hodc, it thong thuong hon 13, dixyandiamit (hodc dang
két hop clia chiing);

(c) it nhat 1 mot chét 1am 6n dinh amin nhu md ta & trén (ma, theo mdt phuong an, la

monoetanolamin);

(d) it nhat 1a mot dung moi duge chon tir dung mdi khong proton phén cuc, dung moi

amin, dung moi rugu di vong, hodc hon hop cua ching, va

-9



(d) tuyy,nudec.

[0034] Theo khia canh khéc, sang ché d& cap dén hop phan phan bén ran duge co dic co

chira:
(a) hat ran cia mot hodc nhiéu hop chat phéan bén nito, va

(b)  dixyandiamit hoic alkyl thiophosphoric triamit dugc d& trén it nhit 1a mot phin

cua hat ran.

[0035] Theo mot phuong an, chit mang ding d tiép xic dixyandiamit hodc alkyl
thiophosphoric triamit véi hat rén c¢6 chira it nhat 1 mot dung moi nhu duge mo ta trong

ban mo ta ndy va chit 1am on dinh amin nhu duge mo ta trong ban mo ta nay.

[0036] Theo khia canh khac nita, sang ché d& cap dén phuong phap san xuét hop phin
phén bon stir dung cudi trong nuéc, on dinh o nhiét dd cao bao gé)m budc cho mot hodc
nhiéu hop chat phan bén nito tiép xtic v6i hop phan chét trc ché ureaza ma c6 chira alkyl
thiophosphoric triamit dugc hoa tan trong mdi truong long ma c6 chira dung mdi hitu co
dugc chon tir dung moi khong proton phén cyc, dung moi amin, dung mdi rugu di vong,
hodc hdn hop clia ching, cung voi chit 1am 6n dinh amin. Theo mdt phuong an, chit lam
dn dinh amin 13 monoetanolamin. Theo phwong an khac, chat lam 6n dinh amin 1a

dietanolamin. Theo phuong 4n khéc nira, chat 1am 6n dinh amin la trietanolamin.

[0037] Theo khia canh khac, sang ché dé cap dén phuwong phap bon phén cho cay trong

dich, bao gdm budc bon hop phan phan bén st dung cudi trong nuréc ma c6 chira:
(a) mot hodc nhidu hop chit phan bén nito;

(b)  dixyandiamit, alkyl thiophosphoric triamit, hodc hdn hop cua chung;

(c)  chétlam 4n dinh amin (ma 13, theo mdt phwong 4n, monoetanolamin),

(d it nhét 12 mot dung méi hitu co duge chon tir dimetyl sulfoxit, dimetyl formamit,
dimetyl este cua axit sucxinic, dimetyl este cua axit etyl sucxinic, dimetyl este cua
axit glutaric, dimetyl este cia axit metyl glutaric, va dimetyl este cua axit adipic,
dietylen triamin, hodc monoetanolamin, metyl-5-(dimetylamino)-2-metyl-

oxopentanoat, dimetylaminoetanol, trietanol amin, ruou di vong c6 cong thirc
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(IL.a):

<
HaC CHs (IL.a),
hodc hdn hgp ctia ching; va
(e)  tuyy,nude,
cho céy trong dich hodc cho mdi trudng cua cdy trong dich.

MO TA VAN TAT CAC HINH VE
[0038]HINH 1 1a 4nh ctia mét vai amin hodc amit duge thir nghiém dé kiém tra lidu
ching co thé 1am 6n dinh su thoai héa NBPT & nhiét d§ cao (¢ nhiét do cao hon 45°C)
trong ché phim NBPT/DMSO. Mbi miu duge didu ché véi 2% chét 1am 6n dinh amin
duoc bo sung.
[0039]HINH 2 1 anh thé hién két qua tir viéc luu trx 10 tudn cta 2% monoetanolamin
trong NBPT:DMSO 1:1 & hai nhiét d khac nhau, 45°C va Nhiét Do Trong Phong (20°C).
[0040]HINH 3. 1a dd thi ctia san phim thodi hoa, tic 14, dimetyl sulfua (DMS) theo phéan
triéu (ppm), do dugc ¢ nhiét do cao thay d6i trong khoang thdi gian vai tudn. Két qua cho
thdy hop phan phan bon long co chit 1am 6n dinh amin thé hién do 6n dinh cao hon theo
thoi gian so véi hgp phan phan bon 16ng khong c6 chit 1am 6n dinh.
MO TA CHI TIET SANG CHE
[0041]Nhu dwgc dung trong ban md td nay, thuat ngi "alkyl" c6 nghia la gbc
hydrocacbon mach thang, mach nhanh, hodc mach vong no, bao gdm nhung khong giGi
han &, metyl, etyl, n-propyl, iso-propyl, n-butyl, sec-butyl, t-butyl, pentyl, n-hexyl, va
xyclohexyl.
[0042]Nhu duge dung trong ban md td ndy, thuat ngit "aryl" c6 nghia la gbc hydrocacbon
chura no héa tri mot ¢6 chira mot hodc nhiéu vong cacbon c¢6 sau canh trong d6 su chua no

¢6 thé duoc thé hién boi ba lién két déi lién hop, ma c6 thé duoc thé mot hoge nhieu
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cacbon cua vong bang hydroxy, alkyl, alkenyl, halo, haloalkyl, hoéc amino, bao gf“)m
nhung khong giéi han &, phenoxy, phenyl, metylphenyl, dimetylphenyl, trimetylphenyl,
clophenyl, triclometylphenyl, aminophenyl, va tristyrylphenyl.

[0043]Nhu duge ding trong ban md ta nay, thudt ngi "alkylen" c6 nghia la gbe
hydrocacbon mach thang hoic mach nhanh no hoa tri hai, chang han nhu vi dy, metylen,

dimetylen, trimetylen.

[0044]Nhu duge dung trong ban mo ta nay, thuat ngit "alkoxyl" dung d& chi gbc oxy ma
duoc thé bang nhém alkyl, chéng han nhu vi dy, metoxyl, etoxyl, propoxyl, isopropoxyl,
hodc butoxyl, ma co thé tuy v duogc thé thém trén mdt hodc nhidu nguyén t cacbon cia

goc nay.

[0045]Nhu dugce ding trong ban md ta nay, thuat ngi "alkoxyalkyl" c6 nghia la gbc alkyl
ma duge thé bang mot hodc nhiéu phan tir thé alkoxy, thong thuong hon 1a gbe (Ci-

C22)alkyloxy-(C1-Ce)alkyl, chang han nhu metoxymetyl, va etoxybutyl.

[0046]Nhu dugc dung trong bin mo ta nay, thudt ngi "alkenyl" dung dé chi gbc
hydrocacbon mach thing hoic mach nhanh chua no, thong thuong hon la gbc (ma, theo
mot phuong an cu thé, 1a Ci-Css) hydrocacbon mach thang, mach nhanh chua no, ma c6
chira mdt hodc nhidu lién két do6i cacbon-cacbon, chrfmg han nhu, vi du, etenyl, n-

propenyl, iso-propenyl.

[0047]Nhu dugc dung trong ban md td nay, thudt ngit "arylalkyl" c6 nghia 1a nhém alkyl
duoc thé bing mot hoic nhidu nhém aryl, thong thuong hon 1a (Ci-Cig)alkyl dugc thé
bang mot hoic nhidu phén ti thé (Cs-Cia)aryl, ching han nhu, vi du, phenylmetyl,
phenyletyl, va triphenylmetyl.

[0048]Nhu dugc dung trong ban md ta nay, thuat nglt "aryloxy" dung dé chi gbc oxy
dugc thé bang nhém aryl, ching han nhu vi du, phenyloxy, metylphenyl oxy,
isopropylmetylphenyloxy.

[0049]Nhu dugc dung trong ban md ta nay, hé théng thuat ngit "(Cr-Cs)" khi ding dé chi
nhém hitu co, trong d6 mdi r va s 1a s6 nguyén, chi ra rang nhom nay ¢ thé chira tir r

nguyén tir cacbon dén s nguyén tir cacbon trong moi nhém.
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[0050] Dixyandiamit 13 hop chat da biét c6 cong thirc (Lb):

NH

N
%C

Y NH,
H (Lb).

[0051]Pixyandiamit, con duoc goi la “2-xyanoguanidin”, thuong dugc tao ra bang cach

xut Iy xyanamit bang bazo va ¢ san trén thi trudong.

[0052] Theo mt phuong &n, cac hop phan theo sing ché gdm co chit tic ché ureaza,
ching han nhu alkyl thiophosphoric triamit hogc amoni thiosulfat, chét &c ché nitrat hoa,

hodc dang két hop ctia ca chat irc ché ureaza va chat rc ché nitrat hoa.

[0053] Theo mot phuong an, alkyl thiophosphoric triamit 1a N-(n-butyl)-thiophosphoric
triamit (“NBPT”). It nhat mot trong s6 alkyl thiophosphoric triamit hogc dixyandiamit
hoic dang két hop ctia ching c6 thé c6 mat trong hop phan nong nghiép 16ng & khoang
thip bang 2% theo khdi luong cua hop phan. Theo phwong an khac, it nh4t mét trong s
alkyl thiophosphoric triamit hodc dixyandiamit hodc dang két hop cua ching c6 thé co
mat trong hop phan nong nghiép long & khoang thip bang 3% theo khéi lwong cta hop
phdn. ft nhit mét trong sb alkyl thiophosphoric triamit hodc dixyandiamit hodc dang két
hgp cta ching co thé c6 mit trong hop phan ndng nghiép 1ong & khoang thip bang 5%

theo khdi lugng ctia hop phan.

[0054] Theo phuong 4n khac, it nhAt 12 mot trong sb alkyl thiophosphoric triamit va/hodc
dixyandiamit co thé ¢6 mit trong hop phan ndng nghiép 1ong & khoang thip hon bang
0,5%, hodc 1%, hodc 2%, hodc 3%, hodc 4%, hodc 5%, 6%, hodc 8%, hodc 10% hodc
12% hodc 14%, theo khdi lugng ctia hop phan. {t nhat mot trong s6 alkyl thiophosphoric
triamit hodc dixyandiamit hodc dang két hop cua ching cé thé c6 mat trong hop ph?m
ndéng nghiép long ¢ khoang cao bang 75%, ho#ic 65%, hodc 60% theo khéi lwong ctia hop
phan. Theo phuong 4n khéc, it nhat mot trong s6 alkyl thiophosphoric triamit hodc
dixyandiamit hoac dang két hop cua ching ¢ thé ¢6 mit trong hop phan nong nghiép
16ng & khoang cao bang 60% theo khdi lvong cua hop phan. Theo phuong 4n khéc, it nhat

mdt trong s alkyl thiophosphoric triamit hodc dixyandiamit hodc dang két hop ctia chiing
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c6 thé c6 mit trong hop phan nong nghiép long ¢ khoang cao bing 55% theo khdi lugng
ctia hop phan. Theo phuong 4n khac, it nhit mot trong s alkyl thiophosphoric triamit
va/hodc dixyandiamit co thé c6 mit trong hgp phan ndng nghiép long & khoang cao bing
59%, hodc 57%, hodc 55% hodc 53% hodc 50%, theo khdi Iwgng cia hop phﬁn. Theo
phuong an khac, it nhat mot trong s alkyl thiophosphoric triamit va/hodc dixyandiamit
¢6 thé c6 mit trong hop phan nong nghiép long & khoang cao bang 48%, hoic 46%, hoic

45% hoic 42 % hodc 40%, theo khdi lwong ciia hop phén.

[0055] Theo mot s6 phuong 4n, dibazo este hodc hon hop pha tron cia cac dibazo este co

chita san phim cong cla rugu va diaxit mach thing, san pham cdng c6 cong thirc (IV):
[0056]R-OOC-A-COO-R
Iv)

[0057] trong d6 R 12 nhom alkyl (vi du, metyl, etyl, v.v.) va A 12 hon hop ctia —(CH2)4-, -
(CH2)3, va —(CH2)2-. Theo phuong an khac, hdn hop pha tron c6 chira san phim cong
clia ruou, thuong 13 etanol, va diaxit mach théng, san phém cdng c6 cong thirc R1-O0C-
A-COO-R2, trong d6 it nhat 1a mot phan cia R1 va/hodc R2 1a cac goc cla it nhét 12 mot
ruou mach thing c6 4 nguyén tir cacbon, va/hodc it nhit 1a mot rrou mach thing hoic
mach nhénh c¢6 it nhét 13 5 nguyén tir cacbon, va trong d6 A la hydrocacbon mach thang
hoéa tri hai. Theo mét sé phuong 4n A 1a mét trong s6 hodc hdn hop ctia —~(CH2)4-, -
(CH2)3, va —(CH2)2-. Theo phuong an khéc, dibazo este co chira san pham cong cia
ruou va diaxit mach thang hodc mach nhanh, san phém cong c6 cong thue (IV): R-OO0C-
A-COO-R, trong d6 R 1a nhém alkyl (vi dy, metyl, etyl, v.v.) va A 12 mot trong sb céc
nhém sau:—(CH2)4-, -(CH2)3, -(CH2)2-, -CH2-, hodc hdn hop bt ky cua chung.

[0058] Cac dibazo este theo sang ché c6 thé c6 ngudn gbc tir mot hodc nhiéu san phim
phu trong san xut polyamit, vi du, polyamit 6,6. Theo mt phwong an, it nhét 13 mot
dibazo este c6 chira hdn hop pha tron cua C1-C20 alkyl, aryl, alkylaryl hodc arylalkyl este
mach théng hodc mach nhanh, mach vong hodc khong vong ctua diaxit adipic, diaxit
glutaric, va diaxit sucxinic. Theo phwong an khac, hop phin c6 chira hdn hop pha tron cia
C1-C20 alkyl, aryl, alkylaryl hodc arylalkyl este mach thang hozc mach nhanh, mach

vong hodc khong vong cua diaxit adipic, diaxit metylglutaric, va diaxit etylsucxinic.
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[0059]Nhin chung, polyamit 1a copolyme dugc didu ché bang phan ng ngung tu dugc
tao thanh bang cach cho phan Gmg diamin va axit dicarboxylic. Cu thé 13, polyamit 6,6 12
copolyme duogc didu ché bang phan ng ngung tu dugc tao thanh bang cach cho phan tmg

diamin, thuong 14 hexametylendiamin, v6i axit dicarboxylic, thuong la axit adipic.

[0060] Theo mdt phuwong an, hon hop pha trdn cia cac dibazo este co thé c6 ngudn gde tir
mdt hodc nhidu san pham phu trong phan g, tong hop va/hodc san xuét axit adipic ding
trong san xuat polyamit, hop phan c6 chira hdn hop pha tron cia dialkyl este cia diaxit
adipic, diaxit glutaric, va diaxit sucxinic (d6i khi trong ban mo ta nay dugc goi la “AGS”

hodc “h6n hop pha tron AGS”).

[0061] Theo mdt phuong an, hdn hop pha trdn cua este cd ngudn gdc tlr san phim phu
trong phan Ung, tbng hop va/hodc san xuit hexametylendiamin dung trong san Xuét
polyamit, thuong la polyamit 6,6. Hop phin c6 chira hdn hop pha tron cia dialkyl este
ciia diaxit adipic, diaxit metylglutaric, va diaxit etylsucxinic (doi khi trong ban moé ta nay

duogc goi 1a “MGA”, “MGN”, “hdn hop pha trdn MGN” hodc “hdn hgp pha tron MGA”).
[0062] Theo phuong an nhét dinh, hon hop pha tron dibazo este c6 chira:

[0063] dieste c6 cong thic (IV.a):

(IV.a);

[0064] dieste c6 cong thire (IV.b):

(IV.b); va

[0065] dieste ¢6 cong thuc (IV.c):
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R

(IV.c).

[0066]R1 va/hodc R2 mot cach riéng le co thé c6 chira hydrocacbon c6 tir khoang 1 dén
khoang 8 nguyén tir cacbon, thuong 1, metyl, etyl, propyl, isopropyl, butyl, isobutyl, n-
butyl, isoamyl, hexyl, heptyl hodc octyl. Theo cdc phwong an nay, hdn hop pha tron
thuong c6 chira (theo khéi lugng ciia hon hop pha tron) (i) tir khodng 15% dén khoang
35% dieste c6 cong thire (IV.a), (ii) tir khodng 55% dén khoang 70% dieste c6 cong thirc
(IV.b), va (iii) tr khodng 7% dén khoang 20% dieste c6 cong thuc (IV.c), va thong
thuong hon 13, (i) tir khoang 20% dén khoang 28% dieste c6 cong thirc (IV.a), (ii) tu
khoang 59% dén khoang 67% dieste c6 cong thirc (IV.b), va (iii) tir khoang 9% dén
khoang 17% dieste c6 cong thire (IV.c). Hon hop pha tron nhin chung dic trung boi diém
bbe chay 1a 98°C, 4p suét hoi & nhiét 49 20°C nho hon khoang 10 Pa, va khoang nhiét d6
chung cit bang khoang 200-300°C.

[0067] Theo phuong an nhét dinh khac, hdn hop pha trdn dibazo este c6 chira:

[0068] dieste clia cong thitc (IV.d):

O
) R4
R2/ o
O Iv.d);
[0069] dieste ctia cong thire (IV.e)
0 @)
R2 R1
\O O/
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(IV.e); va, tuy vy,

[0070] dieste cta cong thire (IV.c):

(IV.c).

[0071]R1 va/hodc R2 mdt cach riéng l¢ ¢o thé c6 chita hydrocacbon c6 tir khoang 1 dén
khoang 8 nguyén tir cacbon, thudng 13, metyl, etyl, propyl, isopropyl, butyl, isobutyl, n-
butyl, isoamyl, hexyl, heptyl, hodc octyl. Theo cic phuong 4n nay, hon hop pha tron
thuong c6 chira (theo khdi lugng ciia hon hop pha tron) (i) tir khodng 5% dén khoang
30% dieste c6 cong thire (IV.d), (ii) tir khoang 70% dén khoang 95% dieste c6 cong thic
(IV.e), va (iii) tr khoang 0% dén khoang 10% dieste c6 cong thic (IV.c). Thong thuong
hon 13, hdn hgp pha tron thuong c6 chira (theo khéi luong ctia hdn hop pha trdn): (i) tir
khoang 6% dén khoang 12% dieste c6 cong thuce (IV.d), (ii) tor khoang 86% dén khoang
92% dieste c6 cong thirc (IV.e), va (iii) tir khoang 0,5% dén khoang 4% dieste c6 cong
thie (IV.c).

[0072] Thong thuong nhét 13, hon hop pha trdn c6 chira (theo khéi luong ctia hon hop pha
tron): (i) tir khoang 9% dieste c6 cong thirc (IV.d), (i1) tur khoang 89% dieste c6 cong thirc
(IV.e), va (iii) tir khoang 1% dieste c6 cong thuc (IV.c). Hon hop pha tron nhin chung dic
trung bai didm bdc chay 1a 98°C, 4p suét hoi & nhiét do 20°C nhé hon khoang 10 Pa, va
khoang nhiét d§ chung cat bang khoang 200-275°C.

[0073] Theo phwong 4n khac, it nhit mot trong sb alkyl thiophosphoric triamit hogc
dixyandiamit hodc dang két hop cua chung c6 thé ¢6 mit trong hop phan ndng nghiép
long ¢ khoang cao bang 70% theo khdi lugng cua hop phan. Theo phuong an khac, it nhét
mdt trong sb alkyl thiophosphoric triamit hogc dixyandiamit hodc dang két hop cua ching
c6 thé c6 mit trong hop phan nong nghiép 1ong & khoang cao bing 65% theo khéi lugng

cua hop phan. Theo phuong 4n khéc, it nhit mdt trong s6 alkyl thiophosphoric triamit

-17 -



47387 18/45

hodc dixyandiamit hodc dang két hop cua ching c6 thé c6 mit trong hop phin néng
nghiép long & khoang cao bang 60% theo khéi lwong ciia hop phan. Theo phuong 4n
khéc, it nhat mét trong s6 alkyl thiophosphoric triamit hoéc dixyandiamit hodc dang két
hop cua chung co thé c6 mat trong hop phan nong nghiép long ¢ khoang cao bang 55%
theo khdi luong cua hop phan. Theo phuong 4an khéc, it nhit mot trong sb alkyl
thiophosphoric triamit hodc dixyandiamit hodc dang két hop cua chung c6 thé c6 mat
trong hop phan néng nghiép 1ong ¢ khoang cao bang 40% theo khdi lwong cta hop phan.
Theo phuong an khac, it nhit mét trong s6 alkyl thiophosphoric triamit hodc dixyandiamit
hoic dang két hop cua chiing c6 thd c6 mit trong hop phan ndng nghiép long & khoang
cao bang 35% theo khéi lwong ciia hop phan. Theo phuong an khéc, it nh4t mét trong sd
alkyl thiophosphoric triamit hodc dixyandiamit hodc dang két hop cua ching c6 thé ¢c6
mit trong hop phan nong nghiép long & khoang cao bang 30% theo khéi lugng ciia hop
phan. Theo phuong 4n khac, it nhit mot trong sb alkyl thiophosphoric triamit hodc
dixyandiamit hodc dang két hop cua chiing c6 thé c6 mit trong hop phin nong nghiép

long & khoang cao bang 25% theo khéi luong ctia hop phan.

[0074] Theo phuong an khac, it nhAt mot trong sb alkyl thiophosphoric triamit hodc
dixyandiamit c6 thé c6 mit trong hop phan nong nghiép long vai lugng nam trong khoang
tr khoang 7% theo khdi lwong ciia hop phan dén khoang 55% theo khéi luong cia hop
phan. Theo phuong an khéc, it nhit mét trong sd alkyl thiophosphoric triamit hodc
dixyandiamit co thé c6 mit trong hop phan véi lugng nam trong khoang tir khoang 8%
theo khéi luong ctia hop phin dén khoing 50% theo khéi luong cta hop phan. Theo
phuong an khac, it nhit mot trong s alkyl thiophosphoric triamit hodc dixyandiamit c6
thé c6 mit trong hop phan nong nghiép long v6i lwong nam trong khoang tir khoang 7%
theo khdi luong cta hop phan dén khoang 45% theo khéi lugng cua hop phan. Theo
phuong an khdc, it nhit mot trong sb alkyl thiophosphoric triamit hogdc dixyandiamit c6
thé c6 mat trong hop phan nong nghiép long v6i lugng nam trong khoang tir khoang 7%
theo khdi luong ctia hop phan dén khoang 40% theo khdi lwong cta hop phan. Theo
phuong an khac, it nhit mot trong sb alkyl thiophosphoric triamit hodc dixyandiamit ¢6
thé c6 mit trong hop phan nong nghiép long véi lugng nam trong khoang tr khoang 7%

theo khdi lwong ciia hop phan dén khoang 35% theo khéi luong ctia hop phan.
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[0075]1t nhat mot trong s6 alkyl thiophosphoric triamit hodc dixyandiamit c6 thé c6 mat
trong hop phan véi lugng nam trong khoang tir khoang 0,5% theo khéi lwong ciia hop
phﬁn dén khoang 60% theo khéi lwong ctia hop phﬁn hoic, theo phuong an khéc, cé thé
¢6 mit trong hop phan véi lugng nam trong khoang tir khoang 1% theo khéi Iwong cla
hop phan dén khoang 40% theo khéi lugng cua hop phan, va, theo phuong 4n khéc, ¢6 thé
¢6 mit trong hop phan véi lugng nam trong khoang tir khoang 0,5% theo khéi lwong cia
hop phan dén khoang 20% theo khéi luong ciia hop phan. Theo mdt phwong an cu thé, it
nhit mot trong sb alkyl thiophosphoric triamit hodc dixyandiamit c6 mat trong hop phan
vé6i lugng nam trong khoang tir khoang 1% theo khdi lvgng cia hop phan dén khoang
30% theo khdi lugng ctia hop phan. ft nhAt mot trong sb alkyl thiophosphoric triamit hoac
dixyandiamit c6 nghia la co thé chi c6 alkyl thiophosphoric triamit c6 mat, co thé chi co
dixyandiamit c6 mét, hodc dang két hop cua alkyl thiophosphoric triamit va dixyandiamit

c6 mat.

[0076]Hop chat thich hop lam thanh phan chat lam 6n dinh amin cta hop phan va
phuong phép theo sang ché 13 alkanolamin. Theo phuong an khac, chét lam 6n dinh amin
12 monoalkanolamin. Theo phuong an khéac, chat 1am 6n dinh amin 13 dialkanolamin.
Theo phuong an khac, chat 1am &n dinh amin 13 trialkanolamin. Theo phuong an khac
nita, chit 1am 6n dinh amin 12 monoetanolamin. Theo phuong an khac, chit 1am 6n dinh
amin 13 dietanolamin. Theo phuong 4n khac nita, chit 1am 6n dinh amin 13 trietanolamin.
Theo phuong an khac, nhom alkanol dugc chon tir metanol, etanol, propanol, butanol.
Thanh phﬁn chét 1am 6n dinh amin tao thanh hop phén 4n dinh & nhiét dd cao véi chét @e
ché nitrat hoa va/hodc chat trc ché ureaza, ma theo mot s6 phuong 4n nghia 1a on dinh &
nhiét 6 ndm trong khoang tir -16°C dén 54°C, theo phuong 4n khac, tir -10°C dén 40°C,
theo phuong an khac, tir -5°C dén 40°C, Theo phuong an khac, tir -2°C dén 40°C, hoic
theo phuong an khac, tir 0°C dén 40°C.

[0077] Theo phuong an khac, hop chét thich hop 1am dung méi hitu co 1a dung moi khong
proton phan cuc, dung moi rugu di vong, va/hodc hdn hop ctia chiing, ma tao thanhhop
phﬁn l6ng, hodc theo cach khac 6n dinh véi chat trc ché nitrat héa va/hodc chét ché
ureaza & nhiét @6 hodc 16n hon -16°C, theo cic phuong an thay thé, 16n hon -14°C, theo
phuong 4n khac, 16n hon -12°C, theo phuong an khac, 16n hon -10°C, theo phuong an
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khac, 16n hon -8°C, theo phwong an khac, 1én hon -5°C, theo phuong an khac, 16n hon -
3°C, theo phurong 4n khac, 16n hon -2°C, theo phuong an khac, lon hon 0°C, theo phuong
4n khac, 16n hon 2°C, theo phuwong an khac, 1én hon 4°C, theo phuong an khac, 16n hon
5°C.

[0078] Theo mot 56 phuong 4n, & khoang nhiét do cao hodc ¢ nhiét do 16n hon nhiét do da
dinh (nhu duwgc md ta trong ban mo ta nay), hop phan phan bén long 6n dinh, nghia 13
(c4c) chat e ché ureaza va/hodc chat e ché nitrat hoa khong phan tmg v6i dung moi
hoic thanh phan dung méi trong didu kién san xuét, luu trit, va stt dung da biét. Theo mot
phuong 4n, hop phin phan bén 1ong 6n dinh & nhiét 6 16n hon 25°C. Theo mdt phuong
4n, hop phan phan bén long 6n dinh & nhiét do 16n hon 27°C. Theo mot phuong an, hop
phan phan bon long én dinh & nhiét d§ 16n hon 29°C. Theo mdt phuong an, hop phan
phéan boén long dn dinh & nhiét d6 16n hon 30°C. Theo mot phwong an, hop phan phan bén
1ong 6n dinh & nhiét d§ 16n hon 32°C. Theo mot phuong an, hop phan phan bon 16ng 6n
dinh & nhiét d6 16n hon 34°C. Theo mdt phuong 4n, hop phan phan bén 16ng 6n dinh &
nhiét d6 16n hon 35°C. Theo mdt phuwong an, hop phén phan bon long dn dinh & nhiét d6
16n hon 37°C. Theo mot phuong &n, hop phan phan bén 16ng on dinh & nhiét d6 16n hon
40°C. Theo mdt phwong an, hop phan phan bon 1ng 6n dinh & nhiét do 16n hon 42°C.
Theo mot phuong an, hop phan phan bon 16ng on dinh & nhiét d§ 16n hon 44°C. Theo mot
phuong an, hop phan phan bén long 6n dinh & nhiét do 16n hon 45°C. Theo mot phuwong
4n, hop phan phan bén long 6n dinh & nhiét do 16n hon 47°C. Theo mot phuong an, hop
phﬁn phén boén long 4n dinh & nhiét do 16n hon 50°C.

[0079] Theo m{t phuong an, & khoang nhiét d6 da dinh hodc & nhiét d6 16n hon nhi€t do
d3 dinh (nhu dwge mo ta trong ban mo ta nay), hop phan phan bén 16ng 6n dinh, nghia 1a
hop phéan phan bén 1ong & trong mét pha hodc v& co ban 12 & trong mot pha, tirc 13, khong
¢6 tinh thé nhin thdy, khong c6 chit két tia nhin thdy, va/hodc khong c6 nhieu pha long
nhin thdy. Theo phuong an khac, hop phan phan bén 16ng 6n dinh, nghia 14 hgp phan
phan bon 1ong & trong mot pha hodc vé co ban 13 & trong mdt pha va thé hién sy mat mau

it hoac nhe.

[0080] Theo mdt phuong 4n, hop phan phan bén long chira hop chét phosphat hitu co ¢4
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cong thire (I.a) (trong d6 Ry, Rz va R3nhu mo ta ¢ trén).

[0081]Dung mdi hitu co khong proton phén cuc thich hop bao gom, vi du, dung méi
diclometan, dung mdi dimetyl axetamit, dung méi dimetyl formamit, dung moi dimetyl
sulfoxit, dung moi etyl axetat, dung mdi hexametylphosphoramit, dung mdi dimetyl
sulfon, dung méi sulfolan, dung méi 1,3-dimetyl-2-imidazoidinon, dung moi 1,3-dimetyl-
3,4,5,6-tetrahydro-2(1H)-pyrimidon, dung mdi metyl axetat, dung moi etyl lactat, dung
mbi metylpyrolidon, dung méi tetrahydrofuran, dung mdi propylen cacbonat, va dung moi

dibazo este.

[0082] Dung mdi dibazo este thich hgp bao gdm, vi du, dialkyl este cua axit dicarboxylic,
thong thuong hon 13, di(Ci-Ciz)alkyl este cua axit (C2-Cs) carboxylic béo mach thang
hodc mach nhanh no hodc hdn hop cua ching. Theo mot phuong én, thanh phén dibazo

este c6 chtta mdt hoic nhiéu  hop chdt c¢6 cong thoc (IID):

R!0OC-A-CONR’R? (II1)
trong do:
A 12 nhém (C2-Cg) béo héa tri hai mach thing hodc mach nhénh, va

mdi RY, R2, va R? doc 1ap 1a (Ci-Cro)alkyl, (Ci-Crz)aryl, (Ci-Crz)alkaryl hodc (Ci-
Cro)arylalkyl, va mi R? va R® ¢ thé tiy ¥ duge thé bang mot hode nhiéu nhém
hydroxyl.

[0083] Theo mdt phuong 4n, thanh phan dung mdi dibazo este cua hop phan va phuong
phap theo sang ché c6 chira mot hodc nhidu dimetyl este cua axit (C4-Cs)carboxylic béo
mach théng hodc mach nhanh no, dimetyl este cua axit sucxinic, dimetyl este cta axit étyl
sucxinic, dimetyl este ctia axit glutaric, dimetyl este cla axit metyl glutaric, va dimetyl
este cia axit adipic, va hdn hop cua ching. Theo mét phuong an, thanh phan dibazo este
¢6 chira dimetyl este cua axit sucxinic, dimetyl este cua axit glutaric, va tuy y, dimetyl
este cla axit adipic, theo phwong an khac, thanh phan dibazo este c6 chira dimetyl este

ciia axit etyl sucxinic, dimetyl este cua axit metyl glutaric, va tuy y, dimetyl este cla axit
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adipic.

[0084] Theo mot phuong 4n, thanh phan dung moi dibazo este cta hop phan va phuong
phap theo sang ché c6 chira mdt hodc nhidu dialkyl este cta axit (C4-Ce)carboxylic béo
mach théng hodc mach nhanh no, dialkyl este cua axit sucxinic, dialkyl este cua axit
etylsucxinic, dialkyl este cta axit glutaric, dialkyl este cua axit metylglutaric, va dialkyl
este cua axit adipic, va hdn hop cia chung. Theo mét phuong 4n, thanh phﬁn dibazo este
¢6 chira dialkyl este cia axit sucxinic, dialkyl este cia axit glutaric, va tuy y, dimetyl este
cla axit adipic, theo phuong an khac, thanh phin dibazo este c6 chira dialkyl dimetyl este
cia axit etylsucxinic, dialkyl este cla axit metylglutaric, va tuy y, dialkyl este cua axit
adipic. Mdi nhém alkyl trong nhom dialkyl, theo mot phuong an, c6 chira mdt cach riéng
16 C1-Cg alkyl. Theo phuong an khéac, mdi nhém alkyl trong nhém dialkyl, theo mot
phuong 4n, ¢6 chira mot cach riéng 1¢ C1-Cy alkyl. Theo phuong 4n khac, mdi nhém alkyl

trong nhém dialkyl, theo mot phuong an, ¢ chira mét cach riéng 1¢ C;-Cs alkyl.

[0085]Dung mdi amin thich hgp bao gé)m amin bac mot, bao gém monoalkylamin, ching
han nhu propylamin, amin bc hai, bao gdm dialkyl amin va diaryl amin, chang han nhu
dimetylamin va diphenylamin, va amin béc ba, ching han nhu dietylen triamin va metyl-

5-(dimetylamino)-2-metyl-oxopentanoat.

[0086] Theo mdt phuong 4n, thanh phan dung mdi amin cia hop phan va phuong phap
theo sang ché duge chon tir amin bac mot, bac hai, hodc béc ba béo hoac thom co thé tuy
y con chira mgt hodc nhidu nhém chtrc bd sung, ching han nhu nhém hydroxyalkyl, nhém
hydroxyl, nhém carbonyl, hodc nhém alkyl este, khong phai 1a mgt hodc nhiéu nhém

amino.

[0087] Theo mdt phuong 4n, thanh phan dung méi hitu co ctia hop phan va phuong phap
theo séang ché c6 chira rugu amino. Hop chét thich hop 1am thanh phan dung moi rugu
amino cta hop phan va phuong phéap theo sang ché 13 cac hop chét ma cé chua it nhét 1a
mot géc amin bac mot, bac hai, hodc bac ba trong mdi phan tir va it nhét 13 mot géc
hydroxyalkyl trong mdi phan tir, thong thuong hon 1a theo mdt phuong an, rugu amino la
hydrocarbon no hodc chua no, mach théng, mach nhanh, hodc mach vong, ma dugc thé

trén it nhat 13 mot nguyén t cacbon bang nhém amino va trén it nhét 13 mdt nguyén tir
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cacbon khic bing nhém hydroxyalkyl hodc nhém hydroxyl, ching han nhu rugu
monoetanolamin, rugu etylaminoetanol, roeou dimetylaminoetanol, rugu
isopropylaminoetanol, ruou dietanolamin, rugu trietanolamin, rwou metylaminoetanol,
rwou aminopropanol, rwgu metylaminopropanol, ruou dimetylaminopropanol, rugu
aminobutanol, reou dimetylaminobutanol, ruou aminobutandiol, ruou
trihydroxymetylaminoetan, ruqu dietylaminopropandiol, rwou 1-amino-xyclopentan
metanol, va rugu aminobenzyl, hodc vong di vong ma co chira it nhét 13 mot nguyén ti
nito 1am thanh phan vong va/hodc duge thé trén it nhit 13 mot nguyén tir cacbon bing
nhém amino va dugc thé trén it nhit 12 mot nguyén ti cacbon khac bang nhém

hydroxyalkyl hodc nhém hydroxyl, ching han nhu metylaminometyl-1,3-dioxolan.

[0088]Dung moi rugu di vong thich hgp bao gdm, vi du, vong di vong 5 hodc 6 canh ma
bao gdm 1 hodc 2 nguyén tir oxy lam thanh phén vong, ma dugc thé trén it nhat 13 mot
nguyén tir cacbon clia vong bang nhém (Ci-Ce)hydroxyalkyl, va co thd tiy v duoc thé
trén mot hodc nhiu nguyén ti cacbon clia vong bang mdt hodc nhiéu nhém (C1-Cs)alkyl.
CAn hiéu rang thuat ngt rugu di vong bao gdm hop chét dioxolan. Theo mot phuong an,
thanh phén rugu di vong theo sang ché c6 chtra mdt hodc nhiéu hop chit dwoc chon tir

rugu di vong ¢ cong thie (IL.c), (IL.d), (ILe), (LD, va (IL.g):

I
OH
0 (IL.c)

trong d6 n = 1 hodc 2,

o 0
& OH < OH
o) (IL.d) o) (ILe)
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OH

OH (ILf) HsC CHs (ILg).

[0089] Theo mdt phuong 4n, thanh phan dung mdi hitu co c6 chira mdt hodc nhiéu hop
chit dibazo este c6 cong thirc bat ky trong s6 cong thirc (III) hodc cong thie (IV), mot
hodc nhiéu rwou amino, mdt hodc nhiéu amin bac ba, mdt hodc nhiéu ruou di vong cb

cong thire (1L.a-I1.g), hodc hon hop cla ching.

[0090] Theo mdt phuong 4n, thanh phan dung mdi hitu co clia hop phén va phuong phap
theo sang ché c6 chira dimetyl sulfoxit, dimetyl formamit, dimetyl este cua axit sucxinic,
dimetyl este ciia axit etyl sucxinic, dimetyl este cia axit glutaric, dimetyl este clia axit
metyl glutaric, va dimetyl este clia axit adipic, dietylen triamin, hodc monoetanolamin,
metyl-5-(dimetylamino)-2-metyl-oxopentanoat, dimetylaminoetanol, trietanol amin, rugu

di vong c6 cong thire (IL.a-1I.g), hodc hdn hop ctia chung.
[0091] Theo m{t phuong 4n, thanh phan dung méi hitu co ctia hop phan va phuong phap
theo sang ché c6 chia dimetyl sulfoxit, dimetyl formamit, dietylen triamin,
monoetanolamin, hodc hdn hop ctia ching.
[0092] Theo mot phuong 4n, thanh phan dung méi hitu co cua hop phan va phuong phap
theo sang ché co chira hdn hop cua it nhét 1 mot phosphat hiru co dung mdi c6 cong thire
(La), trong d6 Ri, Rz va Rsnhu mo ta & trén, va dimetyl sulfoxit.
[0093] Theo mét phuong an, hop chét dung lam dung méi hodc lam thanh phan trong hon
hop pha tron dung mdi la hop chét c6 cong thirc chung (III):

R300C-A-CONR4Rs

(1II),

[0094] Theo mt phuong 4n, cach dién dat "hop chat" dung @8 chi hop chat bat ky twong
Ging v6i cong thire chung (III). Theo céc phuong an khéc, thuat ngtt "hop chét" con dung

@& chi hdn hop ctia mot vai phan tir twong tmg véi cong thie chung (IIT). Do d6 n6 co6 thé
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12 phan tir c6 cong thire (1) hodc hon hop ctia mot vai phén tir cé cong thire (III), trong
d6 ca hai ddu thudc vao dinh nghia cua thuit nglt “hop chat” khi dé cap dén cong thirc

(IID).

[0095]C4c nhém Rz, R4 va Rs ¢6 thé 13, theo mot sé phwong 4n, gidng nhau hotc, theo
phuong 4n khac, khac nhau. Theo mot phuong én, c6 thé 1a nhém duoc chon tir nhém Ci-
Cao alkyl, nhém aryl, nhém alkaryl hodc nhom arylalkyl hodc nhém phenyl. Theo phuong
4n khac, c¢6 thé 13 nhém duge chon tir nhém Ci-Ciz2 alkyl, nhom aryl, nhoém alkaryl hoac
nhém arylalkyl hodc nhém phenyl. C6 thé k& dén cuy thé 1a Rhodiasolv® PolarClean
(Puoc san xuét béi Solvay USA Inc., Cranbury, NJ). Nhém R4 va Rs ¢6 thé tiy y dugc
thé. Theo mot phuong 4n cu thé, cdc nhom ndy duogc thé bang nhém hydroxyl.

[0096] Theo mot phuong 4n, nhom Rs duge chon tir nhom metyl, nhom etyl, nhém propyl,
nhém isopropyl, nhém n-butyl, nhém isobutyl, nhém n-pentyl, nhom isopentyl, nhom
isoamyl, nhom n-hexyl, nhém xyclohexyl, nhém 2-etylbutyl, nhom n-octyl, nhém
isooctyl, nhom 2-etylhexyl, nhom tridexyl.

[0097] Cac nhoém R4 va Rs, ma gidng nhau ho#c khac nhau, theo mdt phuong an, c6 thé cu
thé 13 dwoc chon tir nhém metyl, nhém etyl, nhém propyl (n-propyl), nhém isopropyl,
nhém n-butyl, nhém isobutyl, nhém n-pentyl, nhom amyl, nhém isoamyl, nhém hexyl,
nhém xyclohexyl hodc nhém hydroxyetyl. Nhom R4 va Rs co thé 1a nhém ma ching tao
thanh, cing v6i nguyén tir nito, nhém morpholin, nhém piperazin hodc nhom piperidin.
Theo mdt sb phuong an, mdi R4 va Rs 13 metyl, hodc mdi R4 va Rs 12 etyl, hodc mdi Ry va
Rs 1a hydroxyetyl.

[0098] Theo mdt phuong an, néu A c6 chira nhém mach thang c6 cong thirc -- CHz-- CHa-
- vi/hoic ¢6 cong thirc -- CHz-- CHz-- CHa-- CHa-- va/hodc c6 cong thirc -~( CHz)s-- thi
n6 12 hdén hop ctia cdc nhom A. Theo mot phuong an cu thé, néu A 1a mach thang, thi né
12 hdn hop ctia cdc nhom A, vi du hdn hop cta hai hodc ba nhém -- CHz-- CHa-- (etylen);
-- CHp-- CHz-- CHa-- (n-propylen); va -- CHa-- CHz-- CHz-- CHz-- (n-butylen) (hodc cac
chét ddng phan cua chung).

[0099] Theo phuong &n cu thé thit nhét cta séng ché, nhom A 1a nhém alkyl mach thing
héa tri hai dwoc chon tir cac nhém c6 cong thire sau day: -- CHa-- CHa-- (etylen); -- CHa--
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CHa-- CHz-- (n-propylen); -- CHz-- CHz-- CHa-- CHaz-- (n-butylen), va hdn hop cuia

chung.

[00100] Theo mot phuong an, hop phan chét trc ché theo sang ché c¢6 chira, tinh trén
100 phan theo khéi lugng (“pbw”) ctia hop phan:

[00101] tir khoang 4 dn khoang 60 phan theo khdi lugng, thong thuong hon 1a tir
khoang 10 dén khoang 55 phin theo khoi lwgng, va thong thuong hon nita 1a tir khodng
20 dén khoang 40 phin theo khdi lwong dixyandiamit, va

[00102] tir khoang 55 dén khoang 96 phin theo khdi lugng, thong thudong hon 14 tir
khoang 58 dén khoang 90 phan theo khéi lugng, va thong thudong hon nita 1a tir khoang
60 dén khoang 80 phin theo khdi lugng dung mdi hitu co.

[00103] Theo mdt phwong an, hop phan chét c ché theo sang ché c6 chira mot hodc

nhiéu chit tc ché ureaza, chéng han nhu, vi du, NBPT hodc amoni thiosulfat.

[00104] Hop chat phan bén nito duge xt 1y bing hop phan chat e ché bang cach
cho hop phan phan bén nito tiép xuc v6i hop phan chét e ché dugc mo ta trong ban md
ta nay (vi duy, chit ttc ché nitrat hoa hodc chét trc ché ureaza hoic dang Kkét hgp cia ca

hai). Hop phan phan bén nito c6 thé & dang ran hodc dang long.

[00105] Phan bén nito thich hop 13 phan bon ¢6 chira hop chét nito chang han nhu
ure, mudi nitrat, mubi amoni, hodc hdn hop cua ching, chéng han nhu amoni nitrat,
amoni sulfat, amoni thiosulfat, amoni polysulfua, amoni phosphat, amoni clorua, amoni
bicacbonat, amoni khan, canxi nitrat, soda nitrat, canxi xyanamit. Theo mdt phuong an,
phén bén nito c6 chita amoni nitrat. Phan bon c6 chira amoni nitrat thich hop bao gdm, vi

dy, UAN 18, UAN 28, va UAN 30.

[00106] Theo mdt phuong an, hop phan phan bon nito ¢ dang hat ran, va viée cho
hop phan phan bén nito tiép xtc véi hop phan chat trc ché duogc thuc hién bang cach, vi
du, phun hop phan theo sang ché 1&n hat cia hop phan phan bén ran.

[00107] Theo mot phuong an, hop phan phan bén duge cd ddc theo sang ché 13 hop
phan phan bén e ché su nitrat hoa ran ma c6 chira, tinh trén 100 phan theo khéi lwgng

cua hop phén:
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tir khoang 60 phén theo khéi luong dén khoang 99,999, thong thuong hon 1a tir
khoang 70 phn theo khdi lugng dén khoang 99,999, va thong thudng hon nita 1 tir
khoang 80 phén theo khdi lugng dén khoang 99,999 hat ran ctia mét hodc nhidu hop chét

phén bén nito, va

tir khoang 0,001 dén khoang 40 phédn theo khdi lugng, thong thwong hon I tir
khoang 0,001 dén khoang 30 phan theo khdi luwong, va thong thudong hon nira la tir
khoang 0,001 dén khoang 20 phan theo khdi lwong, dixyandiamit.

[00108] Theo mdt phuong an, hop phan phan bén e ché su nitrat héa ran theo sang

ché con chira mot hodc nhiéu chit e ché ureaza, thong thuong hon 1a NBPT.

[00109] Theo mét phuong 4n, hgp phan phan bén st dung cudi theo sang ché duoc
tao ra bang cach két hop hop phin chét trc ché theo sang ché v6i phan bon nito ran dé tao
thanh hop phan phan bén tc ché su nitrat hoa rén va tiép d6 12 hoa tan hop phan phan bén
trc ché su nitrat héa rin trong mdi trudng trong nudc, thuong la nude, ¢ ti 1€ 1én dén
khoang 500 phdn theo khdi Iuong, thong thudng hon 1a tir 100 dén 500 phan theo khoi
lugng va thong thudng hon nita la tir khoang 100 dén khoang 300 phan theo khdi lwong,
cta moi truong trong nude trong mdi 1 phén theo khéi lugng cta hop phan phan bén tre

ché sy nitrat hoa ran.

[00110] Theo mot phuong an, hop chét phan bén & dang long va viéc cho hop phan
phan bén tiép xtc véi hop phin chat tc ché dugc thuc hién bang cach tron hop phan chét
tic ché v6i hop phan phan bon long.
[00111] Theo mot phuong an, hop phan phan bén dugce cd dac theo sang ché 13 hop
ph?m phan bén trc ché su nitrat hoa 1ong dugce cd ddc ma cé chira, tinh trén 100 phﬁn theo
khéi lwong ciia hop phan:

tir khoang 20 dén khoang 99,989 phan theo khdi lugng, thong thuong hon 1a tir
khoang 30 dén khoang 99,985 phan theo khodi lugng, va thong thuong hon nita la tr
khoang 40 dén khoang 99,98 phn theo khdi lugng ciia mot hodc nhiéu hop chat phan bon

nito,

tir khoang 0,001 dén 40 phan theo khdi lwgng, thong thuong hon 1a tir khoang
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0,005 dén 30 phan theo khéi lwong, va thong thudong hon nita 1 tir khoang 0,01 dén 20
phan theo khéi lrgng NBPT (hozc NBPT két hop véi DCD), va

tir khoang 0,01 dén 60 phan theo khdi lugng, thong thuong hon 1a tir khoang 0,01
dén khoang 40 phan theo khéi lwong, va thong thudng hon nita 1a tir khoang 0,01 dén
khoang 30 phan theo khdi lwgng dung méi hitu co hodc hdn hop dung mdi hitu co, nhu

dugc mo ta trong ban mo ta nay.

[00112] Theo mdt phuong an, hop phan phan bén trc ché su nitrat héa long duogc cd
dic theo sang ché con chira mot hodc nhidu chét Gc ché ureaza, thong thudng hon 1a

NBPT.

[00113] Theo mot phuwong &n, hop phan phan bén st dung cudi theo sang ché duoc
tao ra bing cach két hop hop phin chét tc ché theo sang ché véi phan bon nito dugce cd
dic dé tao thanh hop ph?m phén boén Gc ché sy nitrat héa léng dugc co dic va tiép do 1a
pha loang hop phan phan bén e ché su nitrat héa long dugc co dic bang moi trudng
trong nudce, thuong la nude & ti 1€ 1én dén khoang 500 phan theo khéi luong, thong
thuong hon la tir khoang 10 dén khoang 500 phan theo khéi luong va thong thudng hon
nita 13 tir khoang 100 dén khoang 300 phan theo khéi lwong, ctia mdi trudng trong nudc

trong 1 phan theo khdi luong duogc co dic liquid hop phan phan bén nito.

[00114] Theo mét phuong an, hop phan phan bon sir dung cubi theo sang ché duoc
tao ra bang cach két hop hop phin chét trc ché theo séng ché, phan bén nito ran hodc long
duogc cd dic, va moi truong trong nudce.

[00115] Theo mot phuong an, hop phan phan bén st dung cubi theo sang ché 13 hop
phﬁn long trong nudc ma cé chira nude, mot hodc nhiéu hop chét phan bén nito, va
dixyandiamit, thuong 1a voi lugng nim trong khoang tr 2 x 107 phan theo khéi lwong dén
khoang 4 phan theo khdi lwong dixyandiamit trong mdi 100 phan theo khéi luong ctia hop
phan phan bén st dung cubi.

[00116] Theo mdt phuong an, hop phan phan bén st dung cubi theo sang ché c6

chita nuéc va tinh trén 100 phan theo khdi lugng ctia hop phan:

tir khoang 0,04 dén khoang 10 phan theo khdi lwong, thong thuong hon 1a tir
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khoang 0,06 dén khoang 10 phén theo khéi lugng, va thong thudng hon nita 12 tir khoang
0,08 phan theo khéi lwgng dén khoang 10 phan theo khdi lwong ctia mot hodc nhiéu hop

chét phan boén nito,

tir khoang 2 x 10" dén khoang 4 phin theo khéi luwong, théng thudng hon la fir
khoang 1 x 107 dén khoang 3 phan theo khéi lwong, va thong thuong hon nita la tir
khoang 2 x 10 dén khoang 2 phan theo khdi luong dixyandiamit, va

tr khoang 2 x 10 dén khoang 6 phan theo khdi luong, thong thuong hon 14 tir
khoang 2 x 10 dén khoang 4 phén theo khéi lwgng, va thong thudng hon nira 1a tr
khoang 2 x 10* dén khoang 3 phan theo khéi luong dung méi hitu co.

[00117] Theo mét phuong an, hop phan phan bén st dung cudi theo sang ché co
chira mot hoac nhidu chit trc ché ureaza, thong thuong hon 1a NBPT, mdt minh hodc két

hop véi chat tc ché nitrat hoa.

[00118] Theo mot phuong an, hop phan phan bén sit dung cubi theo sang ché co
chira tir khoang 0,001 dén khoang 5 phin theo khdi lugng, thong thuong hon 1a tir khoang
0,01 dén khoang 2 phan theo khdi lugng dixyandiamit trong mdi 100 phén theo khdi

lugng cua mot hodc nhidu hop chit phan bén nito.

[00119] Theo mot phuong an, hop phan phan bon st dung cubi dugc bén cho cay
trong dich hodc cho méi truong cua ciy trdng dich, tic 13, cho dAt ma cy trong dich dang
trong hodc s& duge trong trén hodc trong do, & ti 1€ nam trong khoang tir khoang 4,536 g
(0,01 pao) dén khoang 2268 g (5 pao) cta hop phén phan bén, thong thuong hon 1a tr
khoang 22,68 g (0,05 pao) dén khoang 907,2 g (2 pao) cua hop phan phan bén, trong mdi
9,2930 mét vudng (100 feet vudng) dat.

[00120] Theo mot phuong an, hop phan phan bén st dung cudi duoc boén cho cay
trong dich hogc cho méi truong cua ciy trong dich & ti 1€ hitu hiéu d8 tao ra lidu lugng
ctia hop chét phan bén nito ndm trong khoang tir khoang 4,536 g (0,01 pao) dén khoang
2268 g (5 pao) cua hop chit phan bon, thong thuong hon la tir khoang 22,68 g (0,05 pao)
dén 9072 g (2 pao) ctia hop chét phan bén, trong mdi 9,2930 mét vudng (100 feet vuong)
dat.
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[00121] Theo mot phuong an, hop phén phan bén st dung cudi dugc bon cho cay
trong dich hodc cho mdi trudng cua cay trong dich & ti 1 hitu hiéu dé tao ra lidu luong
cta dixyandiamit ndm trong khoang tir khoang 4,536 g (0,01 pao) dén 2268 g (5 pao)
dixyandiamit, thong thuong hon 1a tir khoang 22,68 g (0,05 pao) dén 907,2 g (2 pao)
dixyandiamit, trong mdi 9,2930 mét vudng (100 feet vudng) dat.

[00122] Hop phdn theo séng ché mang lai d6 d& xur Iy dugc cai thién cua
dixyandiamit, tinh chat kha ning hoa tan dugc cai thién, do doc thip ciia dung mdi hiru
co; tinh cht luu trit tot, va kha ning tron 13n tt v6i hop phﬁn trong nudc, chéng han nhu

ché phdm phan bén nito trong nude.

[00123] Theo mét phuong 4n hop phin c6 chira, theo khéi luong ctia hop phén, 16n
hon 50% theo khéi Iwgng ciia DCD va/hodc NBPT, phﬁn con lai 1a dung moi hodc hon
hop ctia dung moi véi chit 1am 6n dinh amin. Vi du nhu, theo mdt phwong an, hop phan
phan bén cé chita, theo khéi lugng cita hop phan, 50% theo khoi lugng cia DCD va 50%
theo khdi lugng ctia dung mbi hon hop pha tron cia DMSO va it nhét 12 m6t chat 1am 6n

dinh amin nhu md ta & trén.

[00124] Theo mdt phuong an hop phan c6 chira, theo khéi lugng cta hop phéan, 16n
hon 50% theo khéi lugng cua NBPT, phan con lai 1a dung moi hodc hdn hop coa dung
moi v6i chét 1am 6n dinh amin. Theo mdt phwong an hop phén c6 chira, theo khéi luong
cua hop phén, 160 hon 51% theo khéi lugng, 52% theo khdi lugng, 53% theo khéi lwong,
54% theo khéi lugng ctia NBPT, phan con lai 1a dung méi hodc hdn hop ctia dung mdi
véi chat 1am 6n dinh amin. Theo mdt phuong an hop phan c6 chira, theo khéi luong ctia
hop phﬁn, 16n hon 55% theo khdi luong, 56% theo khdi lwgng, 57% theo khéi luong,
58% theo khdi luong, 59% theo khéi lvgng cua NBPT, phan con lai 12 dung mdi hodc hon
hop cua dung moi véi chat 1am 6n dinh amin. Theo mdt phuong an hop phan c6 chira,
theo khéi luong cua hop phén, 16n hon 60% theo khéi luong ctia NBPT, phén con lai la
dung mdi hodc hon hop cua dung moi véi chit 1am 6n dinh amin. Theo mdt phuong an
hop phan c6 chira, theo khdi lwgng cua hop phan, 16n hon 65% theo khéi luong cua
NBPT, phﬁn con lai 1a dung moi hodc hon hop cua dung moi véi chét 1am 4n dinh amin.

Theo mot phuong an hop phan c6 chira, theo khéi lugng cta hop phan, 16n hon 70% theo
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khdi lwong ctia NBPT, phﬁn con lai 1a dung moi1 hodc hén hop ctia dung méi voi chét lam
4n dinh amin.. Theo m{t phuong an hop phan c6 chira, theo khéi lugng clia hop phén, 16n
hon 75% theo khéi lugng cia NBPT, phﬁn con lai 1a dung méi hodc hdn hop cia dung
mdi v6i chét 1am 6n dinh amin.

[00125] Theo mdt phuong an hop phan c6 chira, theo khéi lugng cua hop phan, 16n
hon 50% theo khéi luong ciia NBPT két hop véi DCD, phan con lai 1a dung m6i hoge hon
hop cua dung moi véi chat 1am 6n dinh amin. Theo m{t phwong an hop ph@in ¢6 chira,
theo khéi lwong cua hop ph@ln, 16n hon 51% theo khdi luogng, 52% theo khéi lwong, 53%
theo khdi luong, 54% theo khéi luong ctia NBPT két hop véi DCD, phﬁn con lai la dung
moi hodc hdn hop cia dung mdi véi chit 1am On dinh amin. Theo mdt phuong an hop
phﬁn cO chtra, theo khdi lugng cua hop phén, 16n hon 55% theo khdi luong, 56% theo
khéi luong, 57% theo khéi lugng, 58% theo khéi luong, 59% theo khoi lugng ciia NBPT
két hop vé6i DCD, phﬁn con lai 1a dung moi hodc hdn hop cia dung moi véi chét lam 6n
dinh amin. Theo m{t phuong an hop phén c6 chia, theo khéi lwong cia hop phan, 16n
hon 60% theo khéi lwrong cia NBPT két hop v6i DCD, phan con lai 1a dung méi hodc hon
hop ctia dung moi véi chit 1am 6n dinh amin. Theo mt phuong 4n hop phan cé chira,
theo khdi lwvgng cia hop phén, 16n hon 65% theo khéi lwgng cia NBPT Kkét hop v61 DCD,
phﬁn con lai 13 dung moi hodc hon hop cta dung mdi véi chat 1am 6n dinh amin. Theo
mot phuong an hop phén c6 chira, theo khdi lwong ctia hop phan, 16n hon 70% theo khéi
lwrong cia NBPT két hop véi DCD, ph?ln con lai 12 dung moi hoac hon hop cua dung méi
v6i chét 1am 6n dinh amin.. Theo mdt phuong an hop phan c6 chira, theo khéi luong cla
hop phan, 16n hon 75% theo khéi luong NBPT két hop véi DCD, phan con lai 12 dung

méi hodc hdn hop ciia dung mdi véi chat lam on dinh amin.

[00126] Theo mot phuong an hop phan c6 chira, theo khdi lwong ciia hop phan, 16n
hon 30% theo khéi lwong ciia DCD va/hodc NBPT, phin con lai 1a dung méi hogc hén
hop cua dung moi véi chat 1am 6n dinh amin.. Vi du nhu, theo mdt phwong an, hop phan
phan bon c6 chira, theo khéi lugng ctia hop phﬁn, 30% theo khéi luong ctia DCD va 70%
theo khéi lwong ctia hon hop pha trén dung moi cta: (i) it nhit 12 mot hop chit dioxolan

c6 cong thirc (I1.b):
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(ILb),

[00127] trong d6 Rs va Ry c6 chira mét cach riéng lé hydro, nhom alkyl, nhom

alkenyl, hoic nhém phenyl, trong d6 n la s6 nguyén nam trong khoang tir 1 dén 10.

[00128] Theo mdt phuong én hop phan c6 chira, theo khéi lugng cia hop phan, 16n
hon 40 phan theo khéi lrgng cia NBPT (hoge NBPT két hop véi DCD), phan con lai 13

dung mdi hozc hdn hgp cta dung moi.

[00129] Theo mot phuong an hop phén c6 chira, theo khéi lugng cia hop phan, 16n
hon 35 phan theo khéi lrgng cia NBPT (hodc NBPT két hop véi DCD), phan con lai 13

dung moi hodc hon hop clia dung moi.

[00130] Theo mét phuong an hop phan co chua, theo khdi lugng cua hop phan, 16n
hon 45 phén theo khdi luong cia DCD va/hodc NBPT, phﬁn con lai 1a dung moi hoac hdn
hop ctia cac dung mdi.. Vi du nhu, theo mot phuong an, hop phan phéan bén c6 chira, theo
khdi lugng cua hop phan, 45% theo khdi lwong caa DCD va 55% theo khéi luong cia
hdn hop pha tron dung mdi cua: (i) it nhét 12 mot hop chat dioxolan c6 cong thirc (ILb)
hodc cong thirc (I1.a), trong d6 Rs va Ry nhu mo ta ¢ trén; va

(ii) it nhat 1a mot chat 1am 6n dinh amin nhu dugc mé ta trong ban mo ta nay.

[00131] Theo mot phuong an hop phan co chua, theo khdi lwong ciia hop phan, 16n
hon 55 phan theo khéi luong cua DCD va/hodc NBPT, phan con lai 12 dung méi hoac hén
hop cia cac dung moi.. Vi du nhu, theo mét phwong an, hop phéan phan bén ¢ chira, theo
khéi luong cua hop phﬁn, 55% theo khéi luong cia DCD va 45% theo khdi lwong cua
hdn hop pha tron dung moi cua: (i) it nhit 12 mot hop chat dioxolan c6 cong thirc (ILb)
hodc cong thire (ILa), trong d6 Rs va Ry nhu md ta ¢ trén; va

(1) it nhét 13 mot chit 1am 4n dinh amin nhu dugc mo ta trong ban mo ta nay.

THI NGHIEM:
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[00132] Tham chiéu dén HINH 1, mdt vai amin hodc amit dugc thir nghiém dé kiém
tra liéu ching c6 thé 1am dn dinh su thoai héa NBPT ¢ nhiét d6 cao (& nhiét do cao hon
45°C) trong ché phim NBPT/DMSO. Mbi miu dugc didu ché v&i 2% theo khdi lugng
cta chit 1am 4n dinh amin dugc bd sung. Pé quan sat bang mét, cac mAu duoc didu ché
v6i monoetanolamin thé hién do 6n dinh vat Iy t6t hon (bé ngoai t6i hon), ma dugc tin 13

két qua ctia su tao thanh it hon cua dimetyl sulfua (san phim thodi héa tir dung mai).

[00133] Tham chiéu dén HINH 2, anh thé hién két qua tir viéc luu trit 10 tudn cua
2% monoetanolamin trong NBPT:DMSO 1:1 ¢ hai nhiét d§ khac nhau, 45°C va Nhiét Do
Trong Phong, “RT” (20°C).

[00134] Tham chiéu dén HINH 3, thé hién dd thi ctia sin pham thoai héa, tirc 13,
dimetyl sulfua (DMS) theo phan triéu (ppm), do dugc & nhiét do cao thay dbi trong
khoang thdi gian tuan. Két qua cho thiy hop phén phan bén 1éng cb chit 1am 6n dinh
amin thé hién d6 én dinh cao hon theo thoi gian so v&i hop phan phan bon long khong c6

chit 1am 6n dinh.
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YEU CAU BAO HO
1. Hop phﬁn nbéng nghiép long 6n dinh & nhiét dd cao c6 chira
- it nhAt 12 mot chét e ché ureaza;
- it nhét 13 mot dung moi dwgc chon tir:

(a) it nhét 12 mot hop chét dioxolan c6 cong thire (IL.b):

CHZ}—-OH
n

(ILb),

trong d6 Re vd Ry c6 chira mdt cach riéng 1¢ hydro, nhém alkyl, nhém alkenyl,

ho#c nhém phenyl, trong d6 n 1a s6 nguyén nam trong khoang tir 1 dén 10;
b) it nhét 12 mot dibazo este;
¢) it nhat 1a mot hop chét c6 cong thire (IIT):
R300C-A-CONR4Rs
(1),

trong dé R3 c6 chira nhom Ci-Cse alkyl; trong do R4 va Rs ¢6 chira mot cach riéng
1é nhom C1-Csg alkyl, trong d6 R4 va Rs ¢0 thé tiy v cting nhau tao thanh vong; va trong
d6 A 12 nhom Ca-Cg alkyl héa tri hai mach théng ho#dc mach nhanh;

d) it nhat 1 mot alkyldimetylamit;

e) it nhét 12 mot alkyl lactat;

f) etyl levulinat;

g) it nhat 1a mét ruou alkyoxy, rugu ete, ruou amin, rugu amino hodc ruou;
h) it nhat 12 mdt glyxerin hodc dan xuét glyxerin;

i)t nhét 1a mét alkylen cacbonat; hodc
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j) dimetylsulfoxit; va
- it nhéAt 13 mdt chat lam dn dinh amin, trong dé chit 1am 6n dinh amin 13
monoalkanolamin
2. Hop phan nong nghiép long theo diém 1 trong do6 chét e ché ureaza 1a N-(n-
butyl)-thiophosphoric triamit (NBPT).
3. Hop phan nong nghiép long theo didm 1 con chira it nhét 13 mot chat & ché nitrat
hoa.

4. Hop phan nong nghiép long theo diém 1 trong d6 chat lam 6n dinh amin 13
monoetanolamin, va tiy y trong do it nhét 13 mot dung mdi co chura it nhat 13 mot hop

chit dioxolan c6 cong thirc (IIb):

CHJ*OH
n

o) @]

><R

Re ! (ILb),

trong d6 Re va Ry c6 chira mot cach riéng 1¢ hydro, nhom alkyl, nhém alkenyl,
hoic nhém phenyl, trong d6 n la s6 nguyén nim trong khoang tir 1 dén 10.
5. Hgp phan ndng nghiép long theo diém 1, trong d6 hop phan ndy c6 chira:
- it nhAt 12 mot chét trc ché ureaza;
- dimetylsulfoxit; va
- it nhét 1a mot chat 1am o6n dinh amin, trong do chit lam 6n dinh amin 12
monoalkanolamin

6. Hop phan nong nghiép 1ong theo diém 1 trong do6 it nhat 13 mot chét Gc ché ureaza
c6 mat v6i luong nho hon khoang 75% theo khdi luong, theo téng khdi luong ctia hop
phén, t6t hon 1a v6i lugng nhd hon khoang 65% theo khéi lugng, theo tong khdi luong
ctia hop phén, t6t hon nita 12 v6i luong nhé hon khoang 60% theo khéi lugng, theo tong

khéi lugng ciia hop phdn, tham chi tot hon nita 1a v6i lugng nho hon khoang 55% theo
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khéi luwong, theo tdng khdi lugng cua hop phan, t&t nhat 13 véi luong nho hon khoang
50% theo khéi lwong, theo tong khdi lwong ctia hop phén.

7. Hop phan néng nghiép long theo diém 1 trong d6 chat lam 6n dinh amin c6 mit
v6i lugng nho hon 3% theo khéi lugng theo khéi lwgng ctia hop phan phén bon 1ong.

8. Hop phén ndng nghiép long theo diém 1 con chtra chat 1am 6n dinh tht hai c6
cong thire (I.a):

R3

o |
N\ _©

o P\
I O“_""Rz
R1

(I.a)

trong d6 mdi Ri, Rz va Rs, doc 1ap duge chon tir nhém Ci-Cis alkyl, nhom Ci-Cie alkenyl,
nhém Ci-Cig alkoxyalkyl, nhém C7-Csp alkylarylalkyl, nhém C7-Cso arylalkyl, hodc nhém
aryl.

9. Phuong phéap san xuit hop phan phan bon rén hodc 16ng dugc cd dac bao gdm
budc cho mdt hodc nhidu hop chét phan bén nito tiép xuc voi hop phan chat (e ché long
c6 chira it nhat 1a mot trong s6 alkyl thiophosphoric triamit hode dixyandiamit, ma dugc

hoa tan trong moi truong 1ong c6 chira
- it nhét 13 mdt dung mdi duge chon tir:

(a) it nhat 1a m¢t hop chét dioxolan c6 cong thirc (IL.b):

CHQ}'OH
n

o) 0]

><R

Re ! (ILb),

trong d6 Re va Ry c6 chira mot cach riéng 1é hydro, nhom alkyl, nhom alkenyl,
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hodc nhém phenyl, trong d6é n la s6 nguyén nam trong khoang tir 1 dén 10;
b) it nhét 13 mét dibazo este;
¢) it nhat 1a mét hop chét c6 cong thire (ITD):
R300C-A-CONR4Rs
(III),

trong d6 Rs ¢6 chira nhém Ci-Cse alkyl; trong d6 Reva Rs c6 chira mot cach riéng
1&¢ nhém C1-Css alkyl, trong d6 R4 va Rs cd thé tiy y cung nhau tao thanh vong; va trong
d6 A 1a nhom Cp-Cg alkyl héa tri hai mach thang hodc mach nhanh;

d) it nhét 1a mot alkyldimetylamit;

e) it nhit 1a mot alkyl lactat;

f) etyl levulinat;

g) it nhét 1a mot reou alkyoxy, rugu ete, rurou amin, rugu amino hoac ruou;
h) it nhat 1a mot glyxerin hodc dan xuét glyxerin;

i)t nhét 14 mét alkylen cacbonat; hodc

j) dimetylsulfoxit; va

- it nhAt 1a mot chat lam 6n dinh amin, trong do chit 1am 6n dinh amin la

monoalkanolamin.
10.  Phuong phap theo didm 9 trong @6 dung mdi c6 chira dimetylsulfoxit.
11.  Phuong phap theo diém 9 trong d6 dung mdi c6 chira:

it nhAt 12 mot hop chit dioxolan c6 cong thire (IL.b):

CHz}—OH
n

0 O

><R

Re ! (ILb),
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trong d6 Re va Ry c6 chira mot cach riéng 1é hydro, nhém alkyl, nhém alkenyl, hodc nhom

phenyl, trong d6 n la s& nguyén nim trong khoang tir 1 dén 10; va

- dimetylsulfoxit.

12. Phuong phap 1am 6n dinh hop phan phan bén léng & nhiét do cao bao gdm buéde cho
tiép xtic

- chét 1am 6n dinh amin, trong d6 chét 1am 6n dinh amin 12 monoalkanolamin, véi

- hop phan chét tc ché 1ong ma c6 chira mot hodc nhiéu hop chét phan bén nito va it nhéat
13 mot trong sé dixyandiamit hogc alkyl thiophosphoric triamit dugce hoa tan trong mo1

truong 1ong cé chira it nhét 12 mot dung mdi dugce chon tir:

(a) it nhét 13 mot hop chét dioxolan c6 cdng thirc (I1.b):

CHZ}——OH
n

0 0]

><R

Re ! (ILb),

trong d6 Re va Ry c6 chira mot cach riéng 1& hydro, nhom alkyl, nhom alkenyl,

hoic nhom phenyl, trong d6 n la s6 nguyén nam trong khoang tir 1 dén 10;
b) it nhét 12 mot dibazo este;
¢) it nhat 13 mdt hop chat ¢6 cong thuc (III):
R300C-A-CONR4Rs
(I1D),

trong d6 Rs ¢6 chira nhém Ci-Css alkyl; trong do Rs va Rs c6 chira mdt cach riéng
Jé nhom C1-Css alkyl, trong d6 R4 va Rs ¢0 thé tiy v cuing nhau tao thanh vong; va trong
d6 A 12 nhom Co-Cs alkyl hoa tri hai mach thang hozc mach nhanh;

d) it nhét 1a mot alkyldimetylamit;

e) it nhat 1a mot alkyl lactat;
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f) etyl levulinat;

g) it nhét 12 mot ruou alkyoxy, rugu ete, rugu amin, rugu amino hodc ruou;
h) it nhat 12 mdt glyxerin hodc dan xuét glyxerin;

i) it nhét 13 mot alkylen cacbonat; hodc

j) dimetylsulfoxit.

13. Phuong phép theo diém 12 trong d6 chit 1am On dinh amin c¢6 mit véi lugng nho hon
5% theo khéi lugng cua hop phan phan bon 1ong, tot hon 13 véi lwong nho hon 4% theo
khéi lwong cta hop phan phan bén 1ong, tdt hon nita 1a véi lwgng nho hon 3% theo khéi
lwgng cia hop phan phan bon 16ng, tham chi tot hon nita 12 v&i lwong nho hon 2% theo
khéi Tuong clia hop phdn phan bén 1éng, tot nhat 12 v6i lugng nhé hon 1% theo khéi

lugng cua hgp phan phan bon 1ong.

14. Hogp phﬁn phan bon 1ong duge c6 dic c6 chira, tinh trén 100 phﬁn theo khéi luong

ctia hop phan:

(a)  lén dén khoang 99 phan theo khéi lugng ctia mot hodc nhidu hop chat phan bén

nito,
(b) it nhét 1a mot trong s6 alkyl thiophosphoric triamit hogc dixyandiamit,
(c) it nhat 1a mot dung mdi duwoc chon tir

(a) it nhat 1a mdt hop chit dioxolan c6 cdng thirc (ILb):

CHZ‘}*OH
n

0 0]

><R

Re ! (ILb),

trong d6 Re va Ry c6 chita mot cach riéng l¢ hydro, nhém alkyl, nhom alkenyl,

ho#c nhém phenyl, trong d6 n la s6 nguyén nim trong khoang tir 1 dén 10;
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b) it nhat 12 mot dibazo este;
¢) it nhét 12 médt hop chét c6 cong thirc (I11):
R300C-A-CONR4Rs
(11D),

trong d6 R c6 chira nhom Ci-Css alkyl; trong d6 Rava Rs c6 chira mot cach riéng
1é nhém C1-Cse alkyl, trong d6 R4 va Rs ¢ thé tuy ¥ cing nhau tao thanh vong; va
trong 6 A 1a nhém Cp-Cs alkyl hoa tri hai mach th:?mg hodc mach nhénh;

d) it nhat 1 mot alkyldimetylamit;

e) it nhét 12 mot alkyl lactat;

f) etyl levulinat;

g) it nhét 1a mot rugu alkyoxy, rugu ete, rrgu amin, ruou amino hoic ruou;
h) it nhét 1a mot glyxerin hodc dan xuét glyxerin;

1) it nhat 1a mot alkylen cacbonat; hodc

j) dimetylsulfoxit.; va

(d) it nhat 13 mot chit 1am 6n dinh amin, trong do6 chat lam 6n dinh amin la

monoalkanolamin.

15.  Hop phan phan bén 1ong dugc c6 dac theo diém 14 trong d6 (c) it nhit 13 mot dung
moi c6 chira:

(a) it nhét 12 mot hop chét dioxolan c6 cong thire (ILb):

CHZ‘]—‘OH
n

e} (0]

><R

Re ! (ILb),

trong d6 Re va Ry c6 chira mot cach riéng 1é hydro, nhom alkyl, nhém alkenyl, hodc nhom
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phenyl, trong d6 n Ia s6 nguyén nam trong khoang tir 1 dén 10;
b) it nhit 1a mét dibazo este;

¢) it nhat 1 mot hop chét c6 cong thirc (III):
R300C-A-CONR4Rs

(I1D),

trong d6 R3 c6 chira nhém Ci-Cse alkyl; trong d6 Ra va Rs c6 chira mot cach riéng 1é
nhém C1-Cse alkyl, trong do R4 va Rs ¢o thé tiy y cting nhau tao thanh vong; va trong d6
A 132 nhém C-Cg alkyl héa tri hai mach thang hodc mach nhanh;

d) it nhét 13 mét alkyldimetylamit;

e) it nhét 1a mdt alkyl lactat;

f) etyl levulinat;

g) it nhét 1a mot rugu alkyoxy, rugu ete, rugu amin, rugu amino hoac rugu;
h) it nhat 1 mt glyxerin hodc dan xuét glyxerin;

1) it nhét 1a mot alkylen cacbonat;

j) dimetylsulfoxit; hodc

k) dang két hop bét ky ctia ching;

tot hon 12

- it nhAt 1a mot hop chit dioxolan c6 cong thic (ILb):

CHQ%OH
n

(ILb),

trong d6 R va R7 c6 chita mot cach ri€ng 1¢ hydro, nhém alkyl, nhém alkenyl, hodc nhém
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phenyl, trong d6 n la s6 nguyén ndm trong khoang tir 1 dén 10; va
j) dimetylsulfoxit;

hodc dimetylsulfoxit.
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(1) NBPT/DMSO; (2) Dietanol amin; (3) ADMA 10; (4
aminoetoxy); (6) tripropylamin; (7) Monoetanolamin

HINH 1

)

PolarClean; (5) 2-(2-
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DMS (phén triéu)

DMS (phan triéu)

DMS (phan triéu)

800

600 —

400

200

‘Agrho N50 Protect'

~2~'50% NBPT trong MEA/DMSO’

Nhiét a6
trong phong

5008 2t

4000

4000 -

2000 ~
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