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Linh vire ki thuit dwoc dé cap

Sang ché dé cap t6i mudi than da dugc cai bién, c4c hdn hop cia mudi than
da duoc cai bién nay, nhu cic hdn hop chit dan hdi hoic cao su, cac phuong phap
san xuit mudi than da duogc cai bién, ciing nhu cic phuong phap str dung cac mudi

than da dugc cai bién nay.

Tinh trang k§ thuit ciia sang ché

Mudi than duoc san xuét»céng nghi€p dugc tao ra bdi qua trinh nhiét phan
cac hydrocacbon & nhiét d6 cao trong cac diéu kién xir Iy c6 kiém soét. Trong cac
diéu kién nay, cac luong vét cia cac polyhydrocacbon thom, con duge goi tt 1a cac
PAH (polyaromatic hydrocarbon), dugc tao ra trén bé mit mudi than. |

Mot s6 PAH c6 kha ning gy anh hudng bét 1oi t6i sirc khée. Mic du cac
PAH d3 bam dinh vao mudi than khong truc tiép tic dong t6i con ngudi, song cac
quy dinh da dugc dua ra boi ca didu lust EU 13n cac khach hang hudng t6i viéc 1am
giam ndéng dd ciia cac PAH trong mudi than (xem bai bao: Borm PJ, et. al.,
Formation of PAH-DNA adducts after in vivo and vitro exposure of rats and lung
cells to different commercial carbon blacks, Toxicology and Applied Pharmacology,
2005 June 1; 205(2): 157-167). Céc vi du bao gbm:

- EU ban hanh chi thi 2007/19/EC dua ra cac quy dinh vé cac vat lidu déo va
cac san phdm duoc du dinh dé tiép xtic v6i thuc phdm. Chi thi nay thiét 14p ham
lugng Benzo(a)pyren 1a 0,25mg/kg trong mudi than. Trudc khi cé chi thi nay, khong
¢6 mot gioi han nao d6i voi PAH da dugc dua ra d6i véi mudi than.

- EU ban hanh chi thi 2005/69/EC ma quy dinh ham lugng cua cic PAH
trong cac dau don ding dé san xuét 16p xe. Chi thi nay khong truc tiép quy dinh ham
lugng cta cac PAH trong mudi than; tuy nhién, EU d& dugc chon dé han ché ham
luong cia cac PAH trong cac dau don va cac hdn hop tron duoc ding dé san xuét

16p xe, nham lam giam tong Iwong phat thai hang nam cua cac PAH, nhu dugc quy
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dinh trong 4n phim: 1998 Protocol to the 1979 Convention on Long Range
Transboundary Air Pollution on Persistent Organic Pollutants.

Cac vi du di liét ké trén day ching té xu huéng gidm cac ham luong PAH
cua mudi than.

C6 nhidu quy trinh d4 biét dé tao ra mudi than c6 ham lugng PAH thap. Vi
du, Patent My sb 8034316 d xuét cac ham lugng PAH thip trong cic mudi than.
Nhu duge md ta trong patent ndy, mudi than cé thé duoc tach ra khoi pha khi trong
quy trinh san xut mudi than & nhiét 6 nim trong khoang tir 260°C dén 950°C, sao
cho PAH & dang khi c6 thé dugc loai bo, va nhiét do nay 1a da thép dé khong toi
hoc 1am thoai bién b& mit cia mudi than va 1am thodi bién tinh ning gia cuong clia
mudi than ¢6 ham lugng PAH thip. Theo mdt phuong 4n khéc néu trong patent ndy,
mudi than ¢6 thé duge ra trong qua trinh san xudt mudi than, trong d6 phuong phap
nay bao gdm budc loai bé khi thai néng chira PAH thudng 1a & nhiét do nim trong
khoang tir 260°C dén 950°C. Cac phuong phap khic ciing dugc md ta trong patent
nay, trong d6 muc dich cla patent nay 1a khong t6i bé mit ciia mudi than hoic néi
cach khac 1a khong 1am anh huéng t6i hoat tinh bé mit va kha ning gia cudng clia
cac hop chét dan hdi. Mic dil cac quy trinh durge mo ta trong patent nay c6 hi€u qué
dé tao ra cac mudi than c6 ham luong PAH thip, song cac quy trinh ndy doi héi cac
thay dbi vé cac budc san xuit co ban va, trong mot s6 trueomg hop, vé thiét bi va két
cAu thiét bj duoc ding dé tao ra cac hat mudi than. Do vdy, cdc phuong phap dugc
mo ta trong patent nay khong thé thuc hién dugc trong thiét bi san xuit hién c6
va/hodc cac diéu kién van hanh dé tao ra cac hat mudi than & quy mo cong nghiép.
Khéng thé thay ddi giita cac phuong phép ndy va céc phuong phép truyén thdng
trong ciing mot thiét bi san xuét mudi than va diu nay s& 1 can thiét d6i véi mot
day chuyén ding cho c4c quy trinh san xuit muoi than c6 ham lugng PAH thdp. Do
d6, tinh phurc tap xtr Iy va van hanh va cac chi phi c6 thé 1 qua mitc.

Mic du lién tuc mong muén ha thép ham lugng PAH cho cdc mudi than,
song viéc 1am giam bat ky ham lugng PAH khong dugc anh hudéng téi cac dic tinh
tinh nang dwoc mong muébn ctia mudi than trong cao su va cac tmg dung khac. Do

vay, viéc lam giam nong d PAH trong cdc mugi than dd dugc cai bién ma khong
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1am mat di cac dic tinh gia cudng c6 thé dat dugc boi cac mudi than hién ¢ va bang

cach stir dung cac nha may san xuat hién c6 1a dugc mong muon.

Ban chét k§ thuit ciia sang ché

Mot muc dich cta sang ché 1a @& xuit mudi than da duoc cai bién ¢6 ham
luong PAH thép.

Mot muc dich tiép theo ciia sang ché 1a dé xuat mugi than da duoc céi bién c6
ham luwong PAH thdp c6 cac dic tinh vét Iy co thé chip nhan dugc trong cao su
va/hodc cac tmg dung khic.

Mot muc dich tiép theo ctia sang ché 1a dé xuét phuong phap san xuét mudi
than da dugc cai bién ¢6 ham lugng PAH thép.

Mot muc dich tiép theo clia sang ché 1a dé xuit mudi cao su da duoc cai bién
¢6 céc déc tinh cao su dugc mong mudn, va con ¢6 ham luong PAH thép.

Mot muc dich tiép theo ciia sang ché 1a d& xuét quy trinh san xut cac mudi
than c¢6 ham luong PAH thép c6 thé thuc hién dugc véi cac quy md san xuét 16n
va/hoic mét it thoi gian hon va/hoidc chi phi it hon so véi cdc phuong phép trude
day, va co thé dugc tién hanh béng thiét bi san xuét hién c6 va/hodc cac diéu kién
van hanh & quy mo6 cong nghiép.

Céc d4u hiéu bd sung va cac uu diém cta sang ché s& duge mo ta chi tiét
trong phin mé ta dudi ddy, va duge 1am sang té phin nao trong phin mé t4, hodc co
thé nhén biét dugc béng cach thuc hién sang ché. Cac muc dich va cac vu diém khac
ctia sang ché s& nhén biét dugc va dat duge bing cac thanh phin va cac t& hop duge
xéc dinh mét cach cu thé trong phin mé ta va yéu cau bao hd kém theo.

DPé dat dugc cac vu diém nay va cac uu diém khac, va theo cac muc dich ctia
sang ché, nhu dugc dura ra va mé ta cu thé trong ban mo ta nay, sang ché dé cap t6i
mudi than da dugc cai bién c6 ham lwong PAH thép, nhu tdng ndng do thip cho mot
nhom di dinh ciia 22 loai PAH (xem Fig.1). Cho cac muc dich cua sang ché,
PAH?22 1a chir viét tit chi nhém PAH dugc nhan dién trong Fig.1 trir
benzo(j)floranthren. Ngoai ra, PAH8 cho cédc muc dich cta sang ché 1a chir viét tat
chi nhém PAH gbm benzo(a)antraxen, benzo(a)pyren, benzo(e)pyren,

benzo(b)floranthren, benzo(j)floranthren, benzo(k)floranthren, chrysene, va
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dibenzo(a,h)antraxen. BaP 1a benzo(a)pyren. Vi du, mudi than da dugc cai bién c6
thé c6 tdng ndng d6 thip dbi voi PAH22 nay 1a nhéd hon hoic bang 75ppm, nhé hon
hoc biang 50ppm, nhu nhé hon hodic bing 45ppm, nhé hon hosc bang 40ppm, hoic
nho hon hoic bang 35ppm, hodc nhé hon hodic bing 30ppm, nhé hon hodic bing
25ppm, nhé hon hodic bang 20ppm, nhéd hon hogic bang 15ppm, nhé hon hoic bing
10ppm, nhé hon hodc bang 8ppm, nhé hon hoic bang 5ppm, nhé hon hozc bang
1ppm, nhu ndm trong khoang tir 1 dén 50ppm, nim trong khoang tir 1 dén 40ppm,
nam trong khoang tir 1 dn 30ppm, nim trong khoang tir 1 dén 20ppm, nim trong
khoéng tir 1 &n 10ppm, ndm trong khoang tir 2ppm dén 10ppm, nim trong khoang
tir 0,001 dén 75ppm, hodic nim trong khoang tir 0,01 dén 75ppm.

Sang ché con dé cap t6i cac hdn hop chit dan hdi hodc cao su chira it nht
mot mudi than da duoc cai bién theo sang ché trong hdn hop chit dan hédi hodc cao
su ciing vé6i it nhat mot chét dan hdi hodc polyme hoic cao su.

Sang ché ciing dé cap t6i phuwong phép san xuit mudi than da duoc cai bién
c6 téng ham hrong PAH thép.

Cén phai hiéu ring ca phin m6 ta néu trén 14n phin mo ta chi tiét & dudi chi
nhim muc dich minh hoa va dua ra 1am vi du va duoc du liéu dé giai thich thém
sang ché, nhu duoc yéu cau bao hd.

Céc hinh v& kém theo, dugc két hop vao diy va cdu thanh mét phan cia
don nay, minh hga mot vai du hiéu cua sang ché va cung voi pha“m mo ta, cb tac

dung mo ta chi ti€t cac nguyén tdc cua sang ché.

MG ta vin tit cac hinh vé
Fig.1 li¢t k€ 22 PAH (trr benzo(j)floranthren) duge xem 1a “PAH22” cho
cac muc dich ctia sang ché.

Fig.2 1a mit cét thiét bi phan tng mudi than duogc 14y lam vi du.

M0 ta chi tiét sang ché
Séng ché dé cap t6i cac mudi than da duge cai bién c6 ham lugng PAH thip,
nhu ham lugng PAH22 thp. Sang ché ciing dé c4p t6i hdn hop cao su hodc cac hdn

hop chét dan hdi chira it nhit m6t mudi than da duogc cai bién theo sang ché,_cfmg
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v6i it nh4t mot chit dan hdi. Sang ché con dé cap t6i cac phuong phap san xudt mudi
than da duoc cai bién theo sang ché.

Pé c6 duge mot quy trinh nhanh, c6 hiéu qua vé gia thanh va c6 quy md
16n dé san xuét cac mudi than ¢6 ham lugng PAH thép, cac quy trinh da dugc phat
trién nhu dugc md ta & dudi. Tuy nhién, khi giai quyét vin @& phat trién mét quy
trinh c6 thé san xuit mot lugng 16n mudi than c6 ham lugng PAH thép mot cach
hiéu quéa va kip thoi, didu da thiy 13 bé mat cia mudi than bi anh huéng, va nhu
duoc mo ta tiép & dudi, bé mit dugce toi. Cu thé 13, trong mot hodc nhiéu quy trinh
theo sang ché, bé mit ctia mudi than bj giam hoat tinh it nhit mot phﬁn. Su mét
hoat tinh bé mit c6 thé théy dugce béi su gidm vé ham luong ph?ln tram "cao su da
lién két" va/hodic vé tinh ning gia cudng cia hop chit dan hdi chira mudi than nhur
duoc thé hién vé cac dic tinh vat Iy (vi du, Gng suit/bién dang) ctia hon hop cao
su. Ngoai ra hodc theo cich khac, su mét hoat tinh bé mit c6 thé dugc thé hién
bang cac sd do ning luong bé mit hodic cac tri sé dic tinh dién thé bé mat nhu
dugc md td trong ciac Patent M§ s6 7,776,604; 7.,776,603; 7,776,602; va
7,000,457. Cho céc muc dich ctia sang ché, sy mét hoat tinh bé mit ndi chung c6
tac dong bét 1oi it nhat 12 10% t6i mot hodc nhiu trong sb cac dic tinh cta chung
phan &nh sy hoat tinh bé mat, nhu lam gidm hodc tac dong bét loi t6i mot hodc
nhiéu trong s céc dic tinh ciia chung, hodic hai hodc nhiéu trong sd cac dic tinh
cua chuing, hodc tAt ca cac dic tinh cua chung phan anh su hoat hoa trén bé mit
cita mudi than it nhét 1a 20%, it nhét 12 30%, it nhét 12 40%, it nhét 14 50%, it nhét
12 60%, it nhét 1a 70%, it nhit 13 80%, it nhét 1a 90%. Tac dong bét lgi do sy mét
hoat tinh bé mit c6 thé 12 nim trong khoang tir 10% dén 95%, nam trong khoang
tir 20% dén 90% hodc hon, nim trong khoang tir 30% dén 90% hodc hon, va
turong tur. Cac thir nghiém phén tich dé dinh luong tinh ning gia cudng bao gdm,
vi du, x4c dinh ham luong phan tram cao su da lién két (S. Wolff, M-J] Wang, E-H
Tan, Rubber Chem Techn, v 66, 163, 1993), cac dic tinh cao su dong (thtr nghiém
goc tdn hao 16n nhét @ 0°C biang quang phé ké ARES/Rheometrics Dynamic
Spectrometer I (RDS II, Rheometrics, Inc., N.J) vén hanh & ché d6 bién dang
xofn (cit) va duge tién hanh & 0°C cho cac 1an quét bién dang c6 bién do bién

dang kép (DSA) nidm trong khoang tir 0,2 dén 120%, véi tan sb khong ddi 10Hz),
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céc dic tinh tng sudt/bién dang, cc thir nghiém mai mon (d6 bén mai mon (dd
trugt 21%) dugc thir nghiém theo Patent My s6 4995 197), va tuong tu.

Thuét ngir "tdc dong bt 1oi" 14 trén co s& viée so sanh cung loai mudi than,
nhung c6 ham lugng PAH thong thudng c6 mét trong trong loai mudi than nay.
No6i cach khéc, viéc so sanh nay 13 dya trén mudi than thong thudng c6 cing
STSA hodc c6 STSA tuong tu hodc rit twong tu (£ 10% hoidc £ 5%) véi mudi
than theo sang ché, chi khac 12 muoi than thong thuong khong c6 su mét hoat tinh
bé mit va ty y ¢6 ham lugng PAH 16n hon so v6i ham luong PAH ctia mudi than
theo sang ché, trén co s& ham luong PAH22 néi chung 13 trén 75ppm, hodc trén
100ppm va/hodic ndi chung c6 ham lugng PAH it nhét 1a 50%, hodc it nhit 1a
75%, hodc it nhét 1a 100%.

Do vy, cc quy trinh hiéu qua dé tao ra mudi than c6 ham lugng PAH thap
dan dén van dé lién quan t&i sy mét hoat tinh bé mit anh huéng téi cac dic tinh
ctia mudi than trong hdn hop chét dan hdi va/hoidc cac dic tinh tinh ning cla chat
dan hdi chra mudi than. Sy mét hoat tinh b& miat co thé khién cho san phém
khong thé chip nhan duoc cho ngudi st dung hodc nha san xuét khi két hop mudi
than vao mot chit nén hodc chit dan hdi. Do vy, vin dé nay can phai dugc giai
quyét hodc quy trinh tao ra cac ham luong PAH thip mot cach hidu qua va kip
thoi ¢6 thé 1a khong hiru dung. Nhu duoc mo ta & dudi, van @ nay duoc chi
trong va giai quyét boi viée tao ra mudi than c6 ham lugng PAH thip va sau d6
xu Iy mudi than dé gén va/hodc hép phu mot hodc nhiéu nhém héa hoc 1én trén bé
mgt ciia mudi than, nd c6 kha nang phuc hdi mot phén mot hodc nhiéu dic tinh bi
mat do sy mit hoat tinh bé mat, nhu kha ning phuc hdi it nhit mot phén ham
lwong phén tram cao su d lién két va/hodc mdt hoic nhiéuz cac dic tinh tinh néng
gia cudng trong hdn hop chit dan hdi, nhu phuc hdi it nhit mot phan tng
sult/bién dang ctua hdn hop cao su va/hodc dédc tinh dién thé bé mat hodc dic tinh
ning luong bé mat. Viée xir 15’1 b& mit ciia mudi than dé phuc hdi it nhat mot phin
mot hodc nhiéu trong sb cac dac tinh bi méat do sy mét hoat tinh bé mit c6 kha
ning phuc hdi it nhit 12 10%, it nhit 1a 20%, it nhét 1 30%, it nhat 12 40%, it nhét
12 50%, it nhat 12 60%, it nhat 1 70%, it nhét 1a 80%, it nhat 1a 90%, it nhét 1a
95% (nhu nim trong khoang tir 10% dén 50%, hodc niam trong khoang tir 20%
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dén 50%) téng lugng déc tinh bi mét do su mét hoat tinh bé& mit. Néi cach khac,
sang ché c6 kha nang phuc hdi it nhit mot phan, néu nhu khong gin nhu toan bd
hodc toan bd, mot hodc nhidu hodc toan bd cac dic tinh bi mét do su mét hoat tinh
bé mit. N6i theo cach khac, sang ché c6 kha ning phuc hdi, it nhat mdt phan hodc
gén nhu hoan toan, hodc hoan toan, ham lugng phén tram cao su da lién két bi mat
do sy mét hoat tinh bé mat vi/hodc mot hodc nhiéu cac dic tinh tinh nang gia
cudng, nhu Ung suét/bién dang, va/hodc it nhit mot dic tinh ndng lugng bé mit
(hoic dic tinh dién thé b mat). M6 ta chi tiét hon dugc dua ra ¢ dudi.

Theo céc quy trinh dugc wu tién dé san xudt cdc mudi than, nhu cac loai
mudi than gia cudng c6 ham lugng PAH thép hodc tham chi 1a cac loai mudi than
ban gia cudng, cac diéu kién xir Iy thudng thudng tao ra cac hat mudi than c6 bé
mit di duge toi. Do viée tao ra bé miat di dugc t6i trén cac hat, tinh ning chic
ndng cuia cac loai gia cudng nay bi thoai bién mdt cach dang ké v& mot hoic
nhiéu, hodc toan bd cac dic tinh dudi day khi lam vat li¢u gia cudng trong céac
hdn hop chit dan hdi:

a) Giam hoat tinh bé mait

b) Giam ham lugng hydro bé mit

¢) Tang kich ¢& ciia cac vi tinh thé trén bé mit

d) Giam ) luong ndt nhdm bé mit (vi duy, tdc dong lam bﬁng), va/hoac
¢) Giam s luong vi tri ning luong cao trén bé mit.

Cho cac muc dich cua sang ché, thuét ngit “t6i” lién quan t6i “bé mit dugc
t61” chi & trén. Trong céc quy trinh san xudt dé tao ra cac mudi than 10, cac diéu
kién dugc vu tién dé lam giam ham luong PAH, cling 1am t6i céc bé mit cia cac
hat mudi than, c6 thé bao gdm viéc dira mudi than trong thiét bj phan tng (sau khi
dién tich bé mit mong mubn dugc phat trién) t6i nhiét d6 cao (trong khoang thoi
gian thong thuong hodc 14 ngén hon hodc l4u hon). Viéc nay c¢6 thé duogc thuc
hién béi viéc dua dong phan tmg chira mudi than c6 dién tich bé mit da phét trién
duge mong mudn vao phan tmg t6i chdm ma tiép d6 cho tiép xuc dong phan tng
v6i nhiét dd cao trong mdt khoang thoi gian dai va/hodc cho tiép xtic dong phan

ung v6i nhiét d§ cao sau khi dién tich bé mat da duge phat trién béng cach phun



2717172

hodc dwa cic chit oxy héa vao dong phan tmg dé 1am ting nhiét d6 hodc duy tri
nhiét d6 du cao dé phan huy cic PAH trong dong phan tng.

Trong cic quy trinh dé san xudt mudi than nhu cac loai mudi than gia
cuong, ham lugng PAH cia mudi than dd dugc t6i c6 thé dugc gidm it nhét 1a
50%, it nhat la 60%, it nhat 1a 75%, it nhat 1a 80%, it nhat 1a 85%, it nhét 1a 90%,
it nhat 12 95%, it nhit 1a 98% so v&i cung loai mugi than khong dugc t6i. N6i cach
khac, sur so sanh vé mtrc d6 giam nay c6 thé 14 cho cing loai mudi than khong
dugc t6i c¢6 cling dién tich bé mit hoic twong duong (nim trong khoang 10% hoiic
nim trong khoang 5%) khi do duoc bang STSA. Haim luong luong phén trim mirc
d6 giam 12 mot s6 do cho cho murc d6 giam tinh theo ham luong phan triéu ppm
cua lugng PAH22.

Trong mudi than d& duoc t6i, ham luong PAH d3 duoc giam xudng nhd
hon hoic bang 75ppm, nhé hon hodc bing 50ppm, nhur nhé hon hozic bing 45ppm,
nho hon hodic bing 40ppm, hoiic nhd hon hodc bing 35ppm, hodc nhé hon hoic
bang 30ppm, nhé hon hodc bang 25ppm, nhé hon hoidc bing 20ppm, nhé hon hoic
bing 15ppm, nhé hon hodic bing 10ppm, nhé hon hodc bing 8ppm, nhé hon hodic
bang Sppm, nhé hon hodc bang 1ppm, nhu ndm trong khoang tir 1 dén 50ppm, nim
trong khoang tir 1 dn 40ppm, nim trong khoang tir 1 dén 30ppm, ndm trong khoang
tir 1 dén 20ppm, nim trong khoang tir 1 dén 10ppm, nim trong khoang tir 2ppm dén
10ppm, nim trong khoang tir 0,001 dén 75ppm, ndm trong khoang tir 0,01 dén
75ppm, hoic nam trong khoang tir 0,0001 dén Sppm.

Sang ché dé xuit phuong phap dé phuc hdi tinh ning gia cudng cho cac hat
mugi than da dugc t6i, c6 ham luong PAH thép béi viée tién hanh bude tiép theo
dé gén va/hodic hip phu it nhat mot nhém hoéa hoc vao bé mat da duge t6i. Khong
gidng nhu cac quy trinh trudc ddy lam thay dbi qua trinh san xuit co ban hat mudi
than dé ha thip ham lwong PAH d6ng thoi cb ging duy tri cac dic tinh gia cudng,
phuong phép theo sang ché tao ra ham lwgng PAH thip ciia c4c hat mudi than va
sau d6 phuc hoi it nhat mot ph?m tinh nang gia cudng bi mét béi viée t6i bé mait
clia cac hat ndy boi cong doan sau san xudt nho d6 bé mit hat mudi than duoc cai

bién héa hoc nhu duge mé ta trong phin mb ta.
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Ham luong PAH trén mudi than c6 thé dugc gidm it nhét 1a 50%, it nhét 1a
60%, it nhét 13 75%, it nhét 1a 80%, it nhat 1a 85%, it nhat 1a 90%, it nhét 1a 95%, it
nhét 1a 98% so v6i mudi than c6 cling hodc STSA xip xi (trong khoang 10% hogc
trong khoang 5%) nhung khong c6 bé mat duoc toi, va néi chung c6 ham lugng
PAH cao hon so véi mudi than d3 dugc t6i. Ham lugng phén tram muc 4o gidm la
mot s6 do cho cho murc d6 giam tinh theo ham lugng ppm cta lugng PAH22.

Do vay, mudi than da dugc cai bién theo sang ché c6 thé dugc xem 13 mot
mudi than c¢6 ham luong PAH thép c6 bé mit d3 duge tdi va co it nhit mot nhom
héa hoc da duge gin vao va/hodc hép phu.

Sang ché dé cap t6i mudi than da duoc cai bién c6 ham lugng PAH thép c6
(cac) nhom hoéa hoc da duge gz“'m vao va’hodc hép phu. Mudi than da dugc cai bién
c6 thé dugc tao ra sao cho mudi than di dugce cai bién nay c6 ham luong PAH thép.
Mudi than da dugc cai bién theo sang ché ¢ thé c6 ham luong PAH thip va c6 cac
ddc diém muoi than theo tiéu chudn ASTM it nhét la d6i véi STSA. Nhu duge thé
hién trong c4c vi du, chi s6 iot n6i chung ting khi dugc t6i va co thé tang it nhét 1a
5%, it nhat 12 10%, it nhét 1a 15%, it nhit 1a 25%, it nhit 13 50%, nhu nim trong
khoang tir 5% dén 75%, so véi mudi than c6 cing hodc STSA x4p xi (trong khoang
10% hoac trong khoang 5%) nhung khong c6 bé mit dugc toi.

Hiéu qua cua sang ché dic biét thiy dugc va hitu ich véi cac mudi than gia
cudng va cac mudi than ban gia cudng. Do vdy, cac mudi than da dugc céi bién co
thé 1a cac loai mudi than gia cudng via/hoic cic loai mudi than ban gia cudng. Cac vi
du vé& céc loai gia cuong gém cac loai mudi than loai N110, N121, N220, N231,
N234, N299, N326, N330, N339, N347, N351, N358, va N375. Cac vi du vé céc
loai ban gia cudng gém cac loai mudi than loai N539, N550, N650, N660, N683,
N762, N765, N774, N787, va/hodc N990.

Mu6i than d3 dugc cai bién c6 thé c6 STSA bt ky nhur ndm trong khoang tir
20m%g dén 250m*/g hodc cao hon. Tuy nhién, hiéu qua cla séng ché duqé thiy 1a
t6t nhét v6i STSA it nhét 1a 70m*/g, nhu ndm trong khoang tir 70m’/g dén 250m®/g,
hodc nim trong khoang tir 80m*g dén 200m*/g hodc nam trong khoang tir 90m*/g
dén 200m?/g, hoic nim trong khoang tir 100m%g dén 180m?/g, nim trong khoang tir
110m%g dén 150m%g, ndm trong khoang tir 120m%g dén 150m*/g va tuong ty.
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Muoi than c6 thé 13 mudi than 16 hoidc cac loai chira silic chira san phim cacbon,
va/hodc céc loai chira kim loai va tuong tu. Cho cdc muc dich cia sang ché, mudi
than c6 thé 1a két tap nhiéu pha chtra it nhit mot pha cacbon va it nhét mot pha céc
loai chira kim loai ho#c pha cac loai chira silic (con dugce goi 1a mudi than 43 dugce
xu ly b?mg silic). Nhu dd néu, mudi than c6 thé 1a mudi cao su, va dic biét 13 loai
mudi than gia cudng hojic loai mudi than ban gia cudng. Chi s iot (I, No.) duge xac
dinh theo phuong phap thir nghiém ASTM D1510. STSA (dién tich bé mit theo do
day théng ké) dugc xéc dinh trén co s& phuong phap thir nghiém ASTM D-5816 (do
dugc bang phuong phap hép phu nito). OAN dugc xac dinh trén co s ASTM
D1765-10.

Mudi than co thé 13 muoi than da dugc oxy hoéa, nhu dugc oxy hoa trudc
bing céch sir dung chit oxy héa. Cac chét oxy hoa bao gbm, nhung khong chi giéi
han &, khong khi, khi oxy, ozon, NO, (bao gém cac hon hop ctia NO, va khong khi),
cac peroxit nhu hydro peroxit, cic persulfat, bao gdm natri, kali, hoic amoni
persulfat, cac hypohalit nhu natri hypoclorit, cac halit, cac halat, hodc cic perhalat
(nhu natri clorit, natri clorat, hodc natri perclorat), cac axit oxy hod nhu axit nitric,
va cac chit oxy hoa chua skim loai chuyén tiép, nhu mubi permanganat, osmi
tetroxit, cac crom oxit, hodc xeric amoni nitrat. Cac hén hop ciia céc chét oxy héa co
thé duoc st dung, dic biét 1a cac hdn hop ciia cac chit oxy hoa dang khi nhu oxy va
ozon. Ngoai ra, cac mudi than dugc didu ché bing cach st dung cac phuong phap
c&i bién bé mit khac @& dua cdc nhom ion hodc c6 thé ion héa duge 1én bé mit chét
tao mau, nhu quastrinhf clo hda va sulfon hda, cling cé thé dugc 4p dung. Cac quy
trinh c6 thé st dung duoc dé tao ra cac mudi than d3 duogc oxy hoa trudce 1a da biét
trong linh vuc k¥ thudt nady va mot vai loai mudi than da dugc oxy héa la c6 ban san.

Cho cac muc dich cua sang ché, ham luong PAH dugc do/duoc thir nghiém
bang phuwong phap dugc md ta trong 4n phadm: 21 CFR part 17B, FDA Federal
Register, v62, #90. Friday May 9, 1997.

Mubi than da dugc cai bién tily y ¢6 kha ning truyén it nhat mét dic tinh co
hoc ¢6 lgi trong chit nén cao su hodc hén hop chét dan hoi. It nhit mét dic tinh co
hoc ¢6 1¢i c6 thé 13 mot hodc nhiéu trong s6 cac dic tinh dudi day:

- Do bén mai mon (dd trugt 21%) - duge thir nghiém theo Patent My s6 4995197.
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- D6 gian dai (%) - ASTM D 3191-02, Cac phuong phép thir nghiém tiéu chuin
cho mui than trong 4n phim: SBR - Recipe and Evaluation Procedures.

- D6 bén kéo (Mpa); ASTM D 3191-02, Cac phwong phap thir nghiém tiéu chuin |
cho mudi than trong 4n phdm: SBR - Recipe and Evaluation Procedures.

- M6 dun 6 100% (Mpa); ASTM D 3191-02, Cac phuong phép thr nghiém ti€u
chudn cho muoi than trong 4n phdm: SBR - Recipe and Evaluation Procedures.

- M6 dun ¢ 300% (Mpa); ASTM D 3191-02, Cac phuong phép thir nghiém tiéu
chudn cho muoi than trong 4n phdm: SBR - Recipe and Evaluation Procedures.

- Ty s6 M6 dun & 300%/Mo dun & 100% (M300%/M100%); ASTM D 3191-02,
Céc phuong phép thir nghiém tiéu chuin cho mudi than trong 4n phdm: SBR -
Recipe and Evaluation Procedures.

- Cao su da lién két (%); S. Wolff, M-J] Wang, E-H Tan, Rubber Chem Techn, v
66, 163 (1993).

- Géc tén hao 16n nhat @ 0°C dugc thir nghiém bing quang phd ké
ARES/Rheometrics Dynamic Spectrometer IT (RDS II, Rheometrics, Inc., N.J) van
hanh & ché d6 bién dang xoén (cit). Cac phép do dugc tién hanh & 0°C cho cic

14n quét bién dang c6 bién do bién dang kép (DSA) nam trong khoang tir 0,2 dén
120%, véi tan sb khong dbi 10 Hz.

Mudi than da duge cai bién theo sang ché c6 thé c6 ham luong PAH thép va
it nhit mét trong s cdc dic tinh co hoe ¢ loi, it nhét hai, it nhét ba, it nhat bén, it
nhét ndm, it nhét sau, it nhat bay, va/hodc ca tdm déc tinh co hoc c6 1gi nay. Cac déc
tinh co hoc nay dugce do theo céc ti€u chudn ASTM d4 biét hodc da dugc cong bd,
chiing dugc duara tiép sau mdi dic tinh co hoc néu trén.

Sang ché con d& cap t6i mudi than da duoc cai bién c6 ham hwong PAH thép,
nhu ham lugng PAH22 thép, trong d6 mudi than da dugc cai bién c6 kha nang
truyén it nhit mot dic tinh co hoc ¢ loi, nhur dugc mé ta & trén, trong d6 it nhat 14
mdt trong sb cac dic tinh co hoc nay co thé ¢6 tri s6 nam trong khoadng 50% (vi duy,
nim trong khoang 40%, nim trong khoang 30%, nim trong khoang 20%) déi voéi
cung dac tinh co hoc cho cung loai hodc hang mudi than, c6 ham luong PAH cao
(hoic théng thudng), nhu ham leong PAH22 cao, va ciing chua dugc cai bién (vi

du, khong duoc gén vao hodc hép phu cic nhém héa hoc nhu duge md ta trong phan
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mb ta). Ham lwong PAH22 cao c6 thé 13, vi du, trén 75ppm, bing hoic cao hon
100ppm béng hodic hodc cao hon 600ppm, nhu nim trong khoang tir 600ppm dén
1000ppm ctia PAH22. Mudi than da dugc cai bién theo séng ché, c6 ham luong
PAH thip va kha ning truyén it nhit mét dic tinh co hoc c6 lgi trong nén polyme
v6i tri s6 ndm trong khoang 50% ciia cling dic tinh co hoc cho ciing loai mudi than
da dugc cai bién c6 ham lwong PAH cao, c6 thé 1a dbi vai it nhit mét dic tinh co
hoc ¢6 loi, it nht hai, it nhét ba, it nhit bdn, it nhit ndm, it nhit sau, it nhit bay,
va/hodc ca tam dic tinh co hoc ¢6 lgi ndy. Noi cach khac, séng ché c6 kha nang tao
ra mudi than d4 duoc cii bién c6 ham luong PAH thip, nhu ham lwong PAH22
thip, va ciing truyén it nhit 14 cc dic tinh co hoic hodc cac dic tinh cao su twrong
duwong cho nén polyme, nhu hdn hop chit dan héi, trong d6 thuat ngit "tvong
duong" dugc hidu 14 tri sb khoang 50% (vi du, ndm trong khoang 40% hodc nam
trong khoang 30%) ctia dic tinh co hoc cu thé.

Cho céc muc dich cta séang ché, ham luong PAH thép bao gém hoac duogc
x4c dinh béi ham lugng PAH22 thip. Nhu néu trén, ham lugng PAH22 13 56 do ctia
cac PAH nhu néu trong Fig.1 ctia sang ché. Cho cac muc dich cia sang ché, ham
luong PAH thép c6 thé dugc x4c dinh béi ham lwong PAH22 thép. Vi du, mudi than
da dugc cai bién c6 thé ¢6 tdng ndng do thdp ddi voi PAH22 12 nho hon hodc bing
7 Sppin, nhé hon hoic bang 50ppm, nhu nhé hon hodc bing 45ppm, nhé hon hozic
béng40panhoacnhéhonhoacbﬁng35ppnghoacnhéhonhoacbéng30ppnynhé
hon hoc bang 25ppm, nhé hon hoic bang 20ppm, nhé hon hodc bang 15ppm, nhd
hon hoic bang 10ppm, nhé hon hoic bing 8ppm, nhé hon hodc bang Sppm, nhu
nim trong khoang tir 1 dén 50ppm, nim trong khoang tir 1 dén 40ppm, ndm trong
khoang tir 1 dén 30ppm, nim trong khoang tir 1 dén 20ppm, nim trong khoang tir 1
dén 10ppm, ndm trong khoang tir 2ppm dén 10ppm. Céc khoang thich hop bao gdm
tir khoang 1 t6i khoang 45ppm, tir khoang 1 t&i khodng 40ppm, tir khodng 1 toi
khoang 35ppm, tir khodng 1 téi khoang 30ppm, tir khoang 1 t&i khoang 20ppm, tir
khoang 1 t&i khoang 10ppm, hogc tir khoang 1 t6i khoang 8ppm, ddi véi tng hrgng
PAH22 c6 mit trong mudi than. Déi véi khoang bat ky trong s6 cac khoang hoic
ham luong dugc néu & trén, gidi han dudi co thé 1a 0,01ppm, 0,001, 0,1ppm, 1ppm,
2ppm, Sppm, 10ppm, hodc 15ppm. Céc khoéng nay c6 thé chinh x4c hogic xap xi (vi
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du, “khoang 1ppm” va twong tr). Cac khoang ndng dd ppm niy c6 thé p dung cho
moi hodc sb bat ky ctia cac PAH (vi du, moi PAH hoic mdt hogic nhiéu trong s cac
PAH). Cho cac muc dich ciia sang ché, ham lugng PAH22 chi ham lugng cia
nhom céc PAH dugc nhén dién trong Fig.1 trir Benzo(j)floranthren. Ngoai ra, ham
luong PAHS cho cac muc dich ctia sang ché chi hAm ham luong ctia nhém gdm
Benzo(a)antraxen, Benzo(a)pyren, Benzo(e)pyren, Benzo(b)floranthren,
Benzo(j)floranthren, Benzo(k)floranthren, Chrysene, va dibenzo(a,h)antraxen.
BaP chi Benzo(a)pyren.

Tuy y, ngoai ham lugng PAH22 hodc tach biét, ham lugng PAH8 cho mudi
than dd duogc cai bién a) c6 thé 1a nhé hon hoic bang Sppm (vi du, nhé hon hoic
bing 4ppm, nim trong khoang tir 0,0001 dén 5ppm, nam trong khoang tir 0,1 dén
5ppm, ndm trong khoang tir 0,5ppm dén 5ppm, 3ppm hogc it hon). Ngoai ra hodc
theo phuong 4n khéac, ham lugng BaP ¢6 thé 13 nhé hon hoic bing 4ppm (nim trong
khoang tir 0,001 dén 4ppm, ndm trong khoang tir 0,1 dén 4ppm, ndm trong khoang
tir 0,5ppm dén 3ppm). Cac mudi than da dugc cai bién theo sang ché c6 thé co
ham lugng PAH 8 thdp nhu nhau va néi chung c6 thé c6 ham luong PAH 8 thip
hon céc tri s6 PAH22 duoc md ta trong phin mé ta it nhét 12 50% (vi du, thip hon
v6i mirc ndm trong khoang tir 50% dén 80%). Hon thé, ham lugng BaP cho céac
muoi than da dugc cai bién c6 thé phd bién thip hon cac tri sd PAH22 duge mo ta
trong phin md ta it nhat 14 75% (vi du, thip hon v6i mirc ndm trong khoang tir
75% dén 95%).

Mudi than da duoc cai bién, nhu muéi than loai ding cho lép xe hodc loai
dung cho cao su da cai bién, c6 thé c6 mot hodc nhiéu dic tinh trong sb cac dac tinh
co hoc hodc cac dic tinh cao su dudi day két hgp véi STSA ndm trong khoang tir
20m?*/g dén 250m?/g hodc nim trong khoang tir 80 dén 150m?/g, trong d6 cac dic
tinh co hoc va/hodc cac dic tinh cao su duge xac dinh khi mudi than da dugc cai
bién c6 mit trong ché phim cao su theo tiéu chudn ASTM D 3191-02, cic phuong
phap thir nghiém tiéu chuin cho mudi than trong 4n phidm: SBR - Recipe and
Evaluation Procedures:

- D6 bén mai mon (d9 truot 21%) nam trong khoang tir 80 dén 170;
- D6 gidn dai (%) nim trong khoang tir 300 dén 600;
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- Do bén kéo (Mpa) nim trong khoang tir 20 dén 35;

- Mb dun & 100% (Mpa) nim trong khoang tir 2,4 dén 4,5;

- M6 dun & 300% (Mpa) nim trong khoang tir 12 dén 23;

- Ty s6 M6 dun & 300%/M6 dun & 100% (M300%/M100%) nam trong khoang tir
3,5 dén 6;

- Cao su da lién két (%) nim trong khoang tir 15 dén 30; va/hoic

- Géc tbn hao 16n nhat @ 0°C nam trong khoang tir 0,25 dén 0,4.

Céc dic tinh c6 thé dat duoc cho mot hodc nhidu hdn hop cao su, va c6 thé
dat duoc khi cao su la cao su tu nhién va/hodc SBR.

Sang ché ciing d cap t&i mudi than da duoc cai bién c6 ham lugng PAH thip
nhu duge md ta & trén, cling nhu STSA nidm trong khoang tir 20m?/g dén 250m%/g
hodc nam trong khoang tir 80 dén 140m*/g va c¢6 mot hodc nhiéu dic tinh trong sb
cac dac tinh co hoc dudi day trén co s& cong thirc duge dua ra cho mdi dic tinh,
trong d6 x 1a STSA (m%g) ctia mudi than va y 13 dic tinh co hoc.

- D6 bén mai mon (d6 trugt 21%): y = 5/6(x) + (43 +/- 10).

Céc dic tinh co hoc khac da nhén dién & trén c6 thé c6 cing mdi quan hé
hoiic méi quan hé twong duong véi STSA. |

Pbi v6i cac nhém hoa hoc ma ¢6 thé duge gin vao va/hoic hip phu 1én
trén mudi than, nhu phuc hdi it nhit mot phan cac tic dung cla su mét hoat tinh
bé& mit, cac nhém héa hoc dudi day co thé duoc gén vao va’hodc ha"lp phu lIén trén
mudi than.

Mudi than da duge cai bién c6 thé 1a mudi than da duoc hép phu 1én né it
nhéat mot triazol. Cac cong thirc cu thé hon va céac vi du dugc duara.

Ngoai ra hodc theo cach khac, mudi than dd dugce cai bién c6 thé dugc gén it
nhit mdt nhém héa hoc, nhu nhém hiru co, vi du, nhém hitu co chira it nhét mot
nhém alkyl va/hodc nhém thom. Nhém alkyl va/hodc nhém thom nay c6 thé dugc
gén thing vao mudi than. Nhém héa hoc nay c6 thé 13 giéng nhu hoic tuong tir hoic
khac v&i nhém dugce hép phu 1én trén mudi than. Nhém hod hoc duge gin vao ¢ thé
13 hodc c6 it nhit mdt triazol, hodc it nhit mdt pyrazol, hoidc it nhét mot imidazol,

hoic cac két hop bét ky ciia chung.
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Mot cach chi tiét hon, theo mot khia canh, sang ché @ cap t6i mudi than da
duoc cai bién 13 hodc bao gém mudi than da dugc h'?ip phu Ién no it nhét mot triazol,
nhu 1,2,4-triazol. Tét hon, néu mugi than da dugc cai bién cai thién do bén mai
mon khi ¢6 mat trong hdn hop chit dan héi khl so véi cung loai mudi than khong
duoc cai bién (tic 1a, so véi cung loai mudi than c6 cung ham luong PAH hodc
- ham luong PAH thép rit twong tw nhung khong c6 cac nhém héa hoc da duge gin
vao va/hoic hép phu).

Mudi than da duogc cai bién c6 thé 12 mudi than da dugc hép phu lén no6:

a) it nhéit mot triazol, nhur it nhét mot 1,2,4-triazol, c¢6 c6 phén ttr thé chira
luu huynh hodc chitra da luu huynh, véi sy c6 mit cia hodc khdong c6 mit cia
nhom thom khéc bat ky; hodc

b) it nhit mot pyrazol c6 phan tir thé chira luu huynh véi su c¢6 mit cla
hodc khong c6 mit ciia nhom thom khac bit ky, hodc cac két hop bat ky cuia
ching. Ngoai ra, t5t hon 13, mudi than da duoc cai bién cai thién d6 bén mai mon
khi c¢6 mit trong hdn hop chét dan hoi khi so véi mudi than khong duge cai bién.

Cho c4c muc dich ciia sang ché, thuat ngit "hép phu" c6 nghia 13 nhém héa
hoc da dugc hap phu khong duoc gfm héa hoc 18n trén bé mit cia mudi than va ¢6
thé loai bo dugc ra khoi bé mat bang cach chiét bing dung méi, nhu qua trinh chiét
Soxhlet. Vi dy, nhém héa hoc da duge hip phu 1én trén mudi than cé thé duoc loai
b6 boi qua trinh chiét Soxhlet ¢6 thé xay ra trong khoang thdi gian 16-18 gid trong
metanol hodic etanol, trong d6 qua trinh chiét nay loai bé toan b, hozic gan nhu hodc
v& co ban 1a tAt ca cac nhém hoa hoc. Viée chiét nay c¢6 thé dugc lap lai mot hoidc
nhidu 14n. C6 kha nang 12 phan tdn dur ctia nhom da hap phu c6 thé ndm lai trén bé
mat ciia mudi than. Cho cadc muyc dich ctia sang ché, viéc chiét béng dung méi, nhu
dugc mo ta trong ph'?ln md t&, c6 thé loai bo it nhat 80% khéi lugng ciia nhom hoéa
hoc da dwoc hip phu va, ndi chung, it nhét 12 90% hoic it nhat 1a 95% khdi luong
cua nhéom hoéa hoc da dugce hép phu. Viéc xé4c dinh nay c6 thé duoc thuc hién béng
phép phan tich nguyén t6 cac mau di dugc chiét va chua duoc chiét.

Cho cac muc dich cua sang ché, triazol nay bao gém nhom héa hoc ¢6 nhom
chira triazol. Triazol nay cé thé 1a 1,2,4-triazol hodc 1,2,3-triazol. Triazol nay co thé

1a thiol hodc polytriazol chtra polysulfua. 1,2,4-triazol hodc cidc nhém chira 1,2,4-
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triazol 1a dugc uu tién lam cac nhom duge hap phu. Cac vi du vé triazol bao gom
triazol ¢6 cong thirc (hodc cac chat hd bién ciia né):

A
]

¥ hodc

N-—-N A

g

hodc triazol (hodc céc chat hd bién ciia né) c6 cong thirc:

T
hodc

A3

trong d6 Zy 1a nhom alkylen (vi dy, C;-C, alkylen), trong d6 b béng 0 hoidc

X, nhu nhau hodc khac nhau, 13 H, NH,, SH, NHNH,, CHO, COOR,
COOH, CONR;, CN, CH3, OH, NDD', hodc CF3;

Y 1a H, hodc NH,;

A 12 nhém chire va c6 thé 12 hodc bao gém SR, SSO;H, SO,NRR', SO,SR,
SNRR', SNQ, SO,NQ, CO,NQ, S-(1,4-piperazindiyl)-SR, 2-(1,3-dithianyl), hodc
2-(1,3-dithiolanyl); hodc géc hydrocacbon mach théng, mach nhanh, thom, hodc

vong dugc thé bang mt hodc nhi€éu nhém chire;
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trong d6 R va R', chung c6 thé 1a gidng nhau hoic khic nhau, 1a hydro;
alkyl, alkenyl, alkynyl d& dugc thé hodc chua dugc thé co tir 1 t6i 12 nguyén ti
cacbon mach théng hoac mach nhanh; aryl da dugc thé hodc chua dugc thé;
heteoaryl da dugc thé hodc chua duge thé; alkylaryl da dugc thé hoic chua dugc
thé; arylalkyl, arylen, heteoarylen, hodc alkylarylen da dugc thé hodc chua dugc
thé;

k 12 mot s6 nguyén nim trong khoang tir 1 dén 8; va

Q 1a (CHy)w, (CH2)x O(CHa),, (CHy)x NR(CH,),, hodc (CHy)x S(CH,),,
trong d6 x nim trong khoéang tir 1 t6i 6, z nam trong khoang tir 1 t6i 6, va w nim
trong khoang tir 2 t6i 6. SR c6 thé 1a SH. Déi véi SR, khi R khong phai 1a H,
thi k ndm trong khoang tir 2 téi 8, va khi R 1a H, thi k nﬁm trong khoang tir 1 téi
8; '

E 1a nhom chira da lwu huynh, nhu S,, (trong d6 w nim trong khoang tir 2
t61 8), SSO, SSO,, SOSO,, SO,S0;,; va

triazol nay c6 thé tiry y dugc thé tai vi tri N bang phén tir thé NDD’, trong
do

D va D', chiing nhur nhau hoac khac nhau, 1a H hoic C;-C, alkyl.

Céc vi du cu thé hon vé triazol bao gbm, nhung khéng chi gi6i han &, 3-
amino-1,2,4-triazol-5-thiol, 3-amino-1,2,4-triazol-5-yl-disulfua; 1,2,4-triazol-3-thiol;
1,2,4-triazol-3-yl-disulfua; 3-amino-1,2,4-triazol-5-yl-trisulfua; 4-amino-3-
hydrazino-1,2,4-triazol-5-thiol, va tuong tu.

Cho cac muyc dich cua sang ché, pyrazol bao gébm chit héa hoc c6 nhém
chira pyrazol. Pyrazol nay c6 thé 1a thiol hodc polypyrazol chira polysulfua. Céc vi

du v& pyrazol c6 thé bao gbm pyrazol c6 cong thirc (hoic cac chét hé bién cia no):
N ——NH
A
P
y e / b

Y

hoic pyrazol c¢6 cong thire (hodc cac chat hd bién ctia né):
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N-—-NH HN——N

-——-E \j\’)\

Y

trong d6 Zy, 1a nhém alkylen (vi du, nhém C;-Cy alkylen), trong d6 b bang 0
hodc 1;

X va'yY doc lap 1a H, NH,, SH, NHNH,, CHO, COOR, COOH, CONR,,
CN, CHs, OH, NDD', hoic CF3, hodc Y ¢6 thé 1a R, trong d6 mbi X va Y 1a giéng
nhau hoac khéc nhau;

A 12 nhém chire va c6 thé 13 hodc bao gém SR, SSOs;H, SO,NRR', SO,SR,
SNRR', SNQ, SO,NQ, CO,NQ, S-(1,4-piperazindiyl)-SR, 2-(1,3-dithianyl), hodc
2-(1,3-dithiolanyl); hodc géc hydrocacbon mach théng, mach nhanh, thom, hodc
vong dugc thé béng mdt hodic nhiéu nhém churc;

trong d6 R va R', chung c6 thé 13 giéng nhau hodc khac nhau, 13 hydro;
alkyl, alkenyl, alkynyl da dwoc thé hodc chua dugc thé co6 tir 1 t6i 12 nguyén tir
cacbon mach thrfmg hodc mach nhanh; aryl da dugc thé hodc chua dugc thé;
heteoaryl da dugc thé hoic chua dugc thé; alkylaryl da dugc thé hoic chua dugc
thé; arylalkyl, arylen, heteoarylen, hodc alkylarylen da dugc thé hodc chua duoc
thé; k 1a mot sb nguyén nam trong khoang tir 1 d&n 8; va Q 1a (CH,),, (CH2),
O(CH,),, (CH,), NR(CH,),, hodc (CH,)x S(CH,),, trong d6 x nim trong khoang tir
1 t6i 6, z ndm trong khoang tir 1 t6i 6, vA w ndm trong khoang tir 2 t&i 6. SR ¢6
thé 1 S,H. Déi véi SR, khi R khong phai 1a H, thi k ndm trong khoang tir 2 t6i 8,
va khi R 12 H, thi k ndm trong khoang tir 1 t6i 8. E 1a nhém chira da lwu huynh,
nhu S, (trong d6 w nim trong khoang tir 2 t6i 8), SSO, SSO,, SOSO,, hodc
SO,S0,, va

D va D', chung nhu nhau hodc khéc nhau, 1a H hodc C;-C, alkyl.

Céc vi du cu thé hon vé pyrazol bao gbm, nhung khong chi gi6i han &,
pyrazol-3-thiol, pyrazol-3-yl disulfué, va/hodc 3-metyl-pyrazol-5-thiol.

Déi véi cong thire bt ky trong sé cac cong thie duge dua ra & day, lién

quan t6i phan tir thé A, céc vi du cu thé hon bao gbm, nhung khéong chi gi6i han
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&, SH; SSAr, trong d6 Ar 1a triazol hodc pyrazol, hodc SSAr trong dé Ar 1a mét di
vong khéc.

Nhu d3 néu, cac nhém héa hoc hdp phu 18n trén mudi than hoic bé mat cia
mudi than dé tao ra loai mudi than da duge cai bién nay co thé 1a nhém hod hoc don,
hodc hai hodic nhidu nhém hoa hoc khac nhau. M6t hodc nhiéu loai khac nhau cia
triazol c6 thé c6 mat vi/hoic mdt hodc nhiéu loai khic nhau cia pyrazol cé thé ¢
mit, hodc cac két hop bét ky, nhu mot hodc nhiéu triazol, véi mot hodc nhiéu
pyrazol, va tuong tu. Ngoai ra, nhu mdt tiy chon, cadc nhdm hod hoc khéac, khéc véi
' triazol vi/hoic pyrazol, ciing c6 thé ciing c6 mit bd sung trén mudi than dudi dang
mot nhom duoc hép phu.

Nhém héa hoc dd duge hip phu c6 thé hoan toan hodc gan nhu hoan toan
trén bé mit 19 ra cia mudi than dé tao ra mudi than d3 duoc cai bién hodc co thé 1a
mot luong it hon. Vi du, nhom hoéa hoc da duoc hép phu ¢c6 thé bao trum it nhét 1a
5% dién tich bé mit ciia bé mat mudi than, it nhét 1a 10%, it nhit 1a 20%, it nhat la
30%, it nhit 1a 40%, it nhit 1a 50%, it nht 14 60%, it nhét 1a 70%, it nht 12 80%, it
nhét 13 90%, it nhat 1a 95%, it nhit 1a 97%, it nhat 12 99%, hoic khoang 100%, hodc
100% dién tich bé mit trén bé m3t ciia mudi than.

Luong (cac) nhom hoéa hoc dd duoc hip phu c6 thé 1a luong bt ky trén
mudi than. Vi dy, tdng luong nhém héa hoc da duoc hip phu c¢6 thé 1a ndm trong
khoang tir 0,01 dén 10micromol nhém di V(‘)ng/m2 dién tich bé mit ciia mudi than,
khi do dugc bing phuong phap hip phu nito (phwong phap BET), bao gdm nim
trong khoang tir 1 dén 8micromol/m?, ndm trong khoang tir 2 dén 6micromol/m?,
hodc nim trong khoang tir 3 &én Smicromol/m>.

Lién quan t6i quy trinh dé tao ra mudi than da duogc cai bién c6 (cac) nhém
hoéa hoc duge hip phy, k¥ thuat hip phu thong thuong bat ky c6 thé dugc st dung.
Vi dy, nhém hod hoc duge du dinh dé dua vao mudi than hodc trén bé mit ciia mudi
than dé tao ra mudi than theo phuong 4n nay cho mu@i' than da dugc cai bién c6 thé
dugc hoa tan trong dung mdi thich hgp va dugce phi 1én bé mit cia mudi than, trong
d6 dung mdi c6 thé duoc loai bé sau d6, nhu bang ky thuit bdc hoi. Theo mdt
phuong an khac, hoa chit dé hip phu 1én trén bé mit ciia mudi than dé tao ra mudi

than da dugc cai bién c6 the dugce lam néng chdy. Cach thitc bat ky de ti€p xiuc mudi
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than v6i hoa chat dé ha‘ip phu Ién trén bé mit ciia mudi than ¢ thé duoc sir dung,
nhu k§ thuét phi quay, va trong tu. Dung dich héa chét dé hép phu trén mudi than
c¢6 thé duoc trén cing véi nhau trong may tao vién quay va dung mdi c6 thé duge
1am bdc hoi sau dé.

Nhu mdt phuong an tity chon, mudi than da dugc cai bién c6 nhém héa hoc
duoc hép phu, nhu da néu, ty ¥ ciing c6 thé bao gdm su gin cia mdt hoic nhidu
nhom hoa hoc.

Cho cac muc dich cta sang ché, su gén clia ciia mdt hodc nhidu nhém hoa
hoc dugc hiéu 13 nhém hoa hoc khéng duoc hép phu 1én trén bé mit cia mudi than
va khong thé loai bé duogc hodc v& co ban chi loai bd dugc béi quy trinh chiét da
duge mo ta trude diy cho viée loai bé mot héa chét da hip phu. Su gin cia it nhét
mot nhém hoé hoc néi chung 13 béi sy gin hoa hoc, nhu bdi mét lién két cong hoa
tri.

Nhoém hoa hoc ¢6 thé ¢6 it nhat mot nhém hiru co. Nhém hiru co nay c6 thé
bao gdm hoic 12 nhém alkyl va/hodc nhém thom. Céc vi du tiéu biéu hon bao gdm
nhom Cy_ypalkyl hodc nhéom thom c6 tir 6 t61 18 nguyén tir cacbon, nhu nhém C;-Cy,
alkyl hodc nhém thom c6 tir 6 t6i 12 nguyén tir cacbon. Céc vi du vé cac nhém dugce
gén c6 thé bao gém alkyl hodc nhém thom cé mdt hodc nhiéu nhém chtrc ma ching
c6 thé 1a giéng nhu phan tir thé A dugce mo ta trong phin mé ti. Nhém alkyl va/hoic
nhém thom c6 thé dugc gin thing vio mudi than.

Céc sulfua thom bao ham nhém khac nhém nhém hoéa hoc c6 thé duge gén
vao va’hoac hép phu Ién trén mudi than dé tao ra mudi than da duoc cai bién theo
sang ché. Cac sulfua thom nay c6 thé dugc thé hién bdi cic cong thirc
Ar(CH,),Si(CH,),Ar' hodc A-(CH,)oSx(CH,)Ar" trong d6 Ar va Ar' dgc 1ap la céc
nhém arylen hodc heteoarylen da dugc thé hodc chua dugc thé, Ar" 1a nhém aryl
hodic heteoaryl, k nim trong khoang tir 1 t6i 8 va q va r ndm trong khoang 0-4.
Céc nhom aryl dd dugc thé c6 thé bao gdm cac nhém alkylaryl da dugce thé. Cac
nhém arylen bao gdm cic nhém phenylen, dic biét 13 cac nhém p-phenylen, hoidc
cac nhém benzothiazolylen. Cac nhém aryl bao gdm phenyl, naphtyl va
benzothiazolyl. $6 lugng luu huynh c6 mit, duge xac dinh boi k tét hon 13 nim

trong khoang tir 2 dén 4. Cac nhém sulfua thom gém bis-para-(CgH,)-S,-(CgHy)-
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va para-(CgHy)-S,-(C¢Hs). Cac mudi diazo cia cdc nhém sulfua thom c6 thé dugc
didu ché theo cach thong thudng tir cic amin bac mdt twong tmg cia chiing, HoN-
Ar-S;-Ar'-NH, hoiic H,N-Ar-S,-Ar". Nhém héa hoc ndy c6 thé 1a cdc nhém hiru
co c¢6 aminophenyl, nhu (C¢Hy)-NH,, (C¢Hy)-CH,y-(CsHy)-NH,, (CeHy)-SO,-
(CeHyg)-NH,.

Mudi than d3 duge cai bién c6 thé 1a mudi than c6 nhém ho6a hoc da dugce
gén vao va/hodc hdp phu 1a Ar(CH,)4Si(CH,)Ar', trong d6 Ar va Ar' 1a gidng
nhau hodc khac nhau va 12 arylen hodc heteoarylen; k 1a mot s6 nguyén nim trong
khoang tir 1 dén 8; q 12 mot sé nguyén ndm trong khoang tir 0 dén 4; va r 1a mot
s6 nguyén nam trong khoang tir 0 dén 4. Ar va Ar' ¢6 thé 1a arylen; k c6 thé 1a mot
sb nguyén niam trong khoang tir 1 dén 8; viq var c6 thé bang 0. Ar va Ar' c6 thé
1a phenylen; k c6 thé 1a mot sb nguyén nim trong khoang tir 2 dén 4; vaqvarco
thé bang 0. Trong cong thirc nay, k c6 thé bang 2. Trong cong thirc nay, Ar va Ar’
c6 thé 1a heteoarylen; k c6 thé 1a mot sé nguyén nim trong khoang tir 1 dén 8; va
q va r ¢6 thé bang 0. Trong cong thirc nay, Ar va Ar' ¢6 thé 13 benzothiazolylen; k
c6 thé 1a mot sb nguyén ndm trong khoéng tir 2 dén 4; vi q var ¢6 thé bang 0.
Trong cong thirc nay, k ¢6 thé bang 2.

Mudi than d3 duge cai bién c6 thé 1a mudi than c6 nhém hoéa hoc di duge
gén vao va/hodc hép phu 1a Ar(CH,) Sx(CH,),Ar', trong d6 Ar va Ar' 1a arylen
hodc heteoarylen; Ar' 1 aryl hodc heteoaryl; k 1a mot s nguyén nim trong
khoéang tir 1 dn 8; q 12 m6t sé nguyén ndm trong khoang tir 0 dén 4; va r 1a mot
s6 nguyén nam trong khoang tir 0 dén 4. Trong céng thirc ndy, Ar cd thé 13 arylen;
Ar' ¢6 thé 1 aryl; k c6 thé 1a mot sb nguyén nim trong khoang tir 1 dén 8; va q va
r ¢6 thé bang 0. Trong cong thirc ndy, Ar c6 thé 1a phenylen; Ar' c6 thé 1a phenyl;
k c6 thé 1a mot sb nguyén nam trong khoang tir 2 dén 4; va q var c6 thé bang 0.
Trong cdng thirc ndy, Ar c6 thé 1a phenylen; Ar' ¢6 thé 13 heteoaryl; k c6 thé 1a
mdt sb nguyén nim trong khoang tir 1 dén 8; va q var c6 thé bang 0. Trong cong |
thirc nay, Ar c6 thé 1a phenylen; Ar' cé thé 12 benzothiazolyl; k ¢6 thé 1a mot 6
nguyén ndm trong khoang tir 2 dn 4; va q va r c6 thé bing 0.

Mugi than da dugc cai bién c6 thé 1a mugi than c6 nhém héa hoc da dugce

gin vao va/hodc hip phu 1a -(C¢Hy)-Si-(CeHy)-NH, trong d6 k 1a mot sd nguyén
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nam trong khodng tir 2 t6i 8, va/hodc nhom hda hoc 1a -(CgHy)-Sk-(CeHy)-NH, va
k bang 2.

Phuong phép @& gén mot hoic nhiéu nhém hoéa hoc 1én trén mudi than @ tao
ra loai mudi than da duoc ci bién nay c6 thé bao gdm co ché gin da biét bit ky dé
gin cac nhém hoa hoc vao cic hat mudi than, bao gdm céc phan tmg diazo.

Mudi than d& dugc cai bién c6 cic nhém héa hoc da duge gén c6 thé duge
diéu ché nho bang cach st dung va lam thich ing cac phuong phép da duoc mo ta
trong cac patent My sb 5,554,739; 5,707,432; 5,837,045; 5,851,280; 5,885,335;
5,895,522; 5,900,029; 5,922,118; 6,042,643; 6,398,858; 7,175,946; 6,471,763;
6,780,389; 7,217,405; 5,859,120; va 6,290,767; cac Cong bd don yéu cu cép
patent My s6 2003-0129529 A1; 2002-0020318; 2002-0011185 A1; va 2006-
0084751 A1, va Cong bb don PCT No. WO 99/23174. Céc tai lidu trich din nay
mo ta, mot phﬁn, viéc str dung k¥ thuat hdéa hoc diazo dé gén cac nhom chirc vao
chét tao mau. Pugc dua ra 1am vi du, céc quy trinh nay da dugc lam thich ing va
dugc str dung dé tao ra cac mudi than da duoc cai bién theo sang ché (co cac
nhom hoa hoc da dugc gén vao).

Mot bién thé amino cia triazol, pyrazol, va/hoac imidazol c6 thé dugc sir
dung (cac vi du duogc tao ra trong phﬁn vi du thuc hién sang ché), va sau do su
dung phéan tmg diazo, vi du, d& dugc mé ta trong cac patent néu trén, c6 thé dugc
gin 1én mudi than dé tao ra bién thé nay ctia mudi than di duoc cai bién c6 mot
nhom hoéa hoc da duoc gén vao, nhu nhom hiru co, va nhu dugc gén it nhit mot
nhom triazol, nhom pyrazol va/hodc nhoém imidazol. Nhom triazol, pyrazol,
va/hodc imidazol dugc gén nay dugc minh hoa tiép & dudi cho mot bién thé khac
cia mudi than da dugc cai bién, va cling c6 thé ap dung dugc.

Muoi than da duge cai bién (c6 cac nhém hod hoc da duoc gin vao) c6 thé
duoc didu ché bing cach sir dung phuong phap bit ky da biét dbi véi cac chuyén
gia trong linh vyc k§ thuit nay cho viéc gin cac nhom hoa hoc. Vi dy, cac mudi
than da duoc cai bién c6 thé dugc didu ché bang cach sir dung cac phuong phép
da dugc mod ta trong cac patent/tai lidu cong bb dd néu trén. Cac phuong phap
khac dé didu ché cac mudi than da duoc cai bién bao gdm phan tng ciia mudi

than c6 cac nhém chirc c6 thé c6 v6i chat phan ing chira nhém hitu co, nhu duge
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mo ta trong, vi du, patent My sb 6,723,783. Cac mudi than c¢6 nhom chirc nhu vay
c6 thé duge diéu ché biang cach st dung cac phuong phap di dugc mo ta trong cac
4n pham trich d4n da néu trén. Ngoai ra, cic mudi than da dugc cai bién chura cac
nhém chuc d3 dugc gin ciing c¢6 thé dugc diéu ché bang cic phuong phép da
duoc md ta trong cac patent My sb 6,831,194 va 6,660,075, cac Cong bd patent
My s6 2003-0101901 va 2001-0036994, patent Canada No. 2,351,162, patent
chau Au No. 1394221, va Cong bé don PCT No. W0O04/63289, ciing nhu trong 4n
phim: N. Tsubokawa, Polym. Sci., 17, 417, 1992 va Céng b don PCT No.
W02011/028337.

Luong cic nhém duge gin vao cb thé thay doi, tuy thude vao viée st dung
dugc mong mudn ctia mudi than da duoc cai bién va loai nhém dugc gén vao. Vi
du, téng lugng nhém hitu ¢ duge gén vao ¢ thé ndm trong khoang tir 0,01 dén
6,Omicromol/m2 dién tich bé mit ciia mudi than, khi do dugc béng phuong phap
hép phu nito (phwong phap BET), bao gdm nim trong khoang tir 0,1 dén
5,0micromol/m?, nim trong khoang tir 0,2 dén 3,0micromol/m?, hodc ndm trong
khoéng tir 0,3 dén 2,0micromol/m’.

Céc vi du vé cac nhém triazol, pyrazol, va/hodc imidazol 13 giéng nhu d6i
véi cac cac nhéom hoéda hoc d3 dugc hép phu dugc mo td & trén, chi khac 1a céc
nhom nay dugc g'fm vao, vi du, béng cach lién két hoa hoc v6i mudi than. Cac vi
du vé& cac nhém héa hoc duge gin vao duoc dua ra & dudi va trong va Cong bb
don PCT No. WO2011/028337.

Cho cac muc dich cia sang ché, triazol ndy bao gdm nhém héa hoc c6
nhém chira triazol. Triazol ndy c6 thé 1a 1,2,4-triazol hodc 1,2,3-triazol. Triazol
nay c6 thé 1a thiol hoic polytriazol chira polysulfua. 1,2,4-triazol hodc cic nhém
chtra 1,2,4-triazol dugc uu tién lam cac nhém hoéa hoc da duogc hép phu va/hoic
duoc gz‘in vao xét trén quan diém cac dic tinh dat dugc, dic biét 1a trong cac hop
chét dan hdi. Lién quan t6i triazol duoc gin vao, cac vi du bao gbm, nhung khong

chi gigi han & cac nhom dudi day:
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N—N

% ///\T >\ — b/ /Zﬁ?\}ﬁz ];/A
_X J/\N>\___E SJ/\:)\}(

hodc cac chét hd bién cua no,
trong d6 cac phan tir thé 1a gidng nhu da néu & trén, chi khéc 1a X (hodic mot trong
s6 cac X) 1a hoic bao gém mot lién két véi mudi than dé trd nén duoce gin vao.

Trong céc cong thirc triazol cong thirc,

7y, 1a nhém alkylen (vi du, C;-C4 alkylen), trong d6 b béng 0 hodc 1;

it nhat mot X bao gém mot lién két vai muéi than, va X con lai bt ky bao
gém mot lién két véi mudi than hodic mot nhém chire, nhu cac i)h?ln ttr thé khac
nhau A va/hoac R dugc md ta trong phifln mo ta;

A 1a nhom chuc 1a SgR, SSO;H, SO,NRR', SO,SR, SNRR', SNQ, SO,NQ,
CO,NQ, S-(1,4-piperazindiyl)-SR, 2-(1,3-dithianyl), hodc 2-(1,3-dithiolanyl);
hoic gdc hydrocacbon mach thing, mach nhanh, thom, hodc vong dugc thé bing
mdt hodc nhiéu nhém chuc;

trong d6 R va R', ma giéng nhau hodc khéac nhau, 12 hydro; alkyl, alkenyl,
alkynyl da dugc thé hoic chua duoc thé c6 tir 1 t6i 12 nguyén tir cacbon mach
théng hodc mach nhénh; aryl da duogc thé hodc chua dugc thé; heteoaryl da dugc
thé hodic chua dugc thé; alkylaryl da duogc thé hodc chua dugc thé; arylalkyl,
arylen, heteoarylen, hoic alkylarylen da duoc thé hodc chua dugc thé;

k 12 mét s6 nguyén nim trong khoang tir 1 dén 8 khi R 1a H va néu khéng
thi k nam trong khoang tir 2 t61i 8;
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Q la (CHy)w, (CH2)x O(CHa),, (CHz)x NR(CH,),, hodc (CH)x S(CH,),,
trong d6 x nam trong khoang tir 1 t&i 6, z nim trong khoéang tir 1 t6i 6, vA w nim
trong khoang tir 2 t6i 6; |

E 1a gbc chira da lvu huynh; va

triazol ndy c6 thé tiy y dugc thé tai N bang phan tir thé NDD’, trong d6

D va D', ching nhu nhau hodc khac nhau, 1a H hodc C;-C, alkyl; va

Y 1a H, alkyl, aryl, hodc NH,.

Trong céc vi du cu thé, nhém duge gén vao mudi than c6 thé 13 hoic bao
gém nhém mercapto-triazolyl, vi du, nhdm 5-mercapto-1,2,4-triazol-3-yl, va/hodc
nhdém triazol disulfua, va/hodc nhém 1,2,4-triazol-3-yl nhém. Nhém duogce gén vao
mudi than c6 thé 13 hoic bao gém nhom 2-mercapto-1,3,4-thiadiazol-5-yl va/hodc
nhém thiadiazol disulfua. C4ac nhém oxadiazol da dugc thé hodc chua dugc thé
cling nhu céc azol da dugc thé hodc chua duge thé khac, vi du, cac nhém diazol,
c¢6 thé dugc gin vao, vi du, truc tiép vao muodi than.

Cho cic muc dich cia sang ché, pyrazol duwoc gin vao 13 hodc bao gém
chit hoa hoc c6 nhém chira pyrazol. Pyrazol nay c6 thé 14 thiol hodc polypyrazol
chira polysulfua. Lién quan téi pyrazol, cic vi du bao gdm, nhung khéng chi giéi

han & cadc nhém duéi day:

N ——NH

// /\""ZQ/

X
Y hodc
B
.
NN
Y Y

hoic cac chat hd bién cia nd,
trong d6 cac phan tir thé 13 gidng nhu da néu & trén, chi khac 1a X (hoic mot trong

s0 cac X) 1a hodc bao gom mét lién két véi mudi than de€ tréd nén dugc gan vao.
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Trong céc cong thirc pyrazol,

7y 1a nhém alkylen (vi du, C;-C4 alkylen), trong d6 b béng 0 hodc 1;

it nhat mot X hodc Y bao gém mdt lién két véi mudi than va X v Y con lai
bét ky, nhu nhau hoic khac nhau, bao gdm moét lién két hoic mét nhém chirc, nhu
céc phan tir thé khac nhau A va/hodc R dugc mo ta trong phan mb ta;

A 1a nhém chire 1a S R, SSOsH, SO,NRR', SO,SR, SNRR', SNQ, SO,NQ,
CO,NQ, S-(1,4-piperazindiyl)-SR, 2-(1,3-dithianyl), hodc 2-(1,3-dithiolanyl);
hoic gbc hydrocacbon mach thﬁng, mach nhénh, thom, hodc vong dugc thé béng
mét hodc nhidu nhém churc;

trong d6 R va R', ma giéng nhau hodc khac nhau, 13 hydro; alkyl, alkenyl,
alkynyl da dugc thé hodc chua dugc thé c6 tir 1 t6i 12 nguyén tir cacbon mach
théng hoac mach nhénh; aryl da dugc thé hodc chua duoc thé; heteoéryl da duoc
thé hodc chua dugc thé; alkylaryl da dugc thé hodc chua duoc thé; arylalkyl,
arylen, heteoarylen, hoic alkylarylen da dugc thé hogic chua dugc thé;

k 12 mot s& nguyén nim trong khoang tir 1 dén 8 khi R 1a H va néu khong
thi k nim trong khoang tir 2 t6i 8;

Q 1a (CHy)w, (CH2)x O(CH,),, (CHy)x NR(CH,),, hodc (CH,)x S(CH,),,
trong d6 x nim trong khoang tir 1 t6i 6, z ndm trong khoang tir 1 t&i 6, va w nim
trong khoang tir 2 t4i 6; va

E 12 nhém chtra da luu huynh.

Cho cac muc dich ctia sang ché, imidazol dugc gin vao 14 hodc bao gdm hoa
chit chra nhém imidazol. Imidazol c6 thé 1a thiol hoiic polyimidazol chira
polysulfua. Lién quan t6i imidazol, cic vi du bao gdm, nhung khong chi gi6i han

¢ cac nhom dudi day:
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hodc céc chét hd bién cia no,

trong d6 cac phan tir thé 13 gidng nhu d4 néu & trén, chi khac 1a X (hodc
mot trong sb cac X) 1a hoac bao g6m mot lién két véi mudi than dé tré nén duge
gén vao.

Trong céc cong thirc imidazol,

7y 1a nhém alkylen (vi duy, C;-C, alkylen), trong d6 b bﬁng 0 hoac 1;

mdi X bao gf‘)m mot lién két véi mudi than, H, alkyl (céc vi du dugc duara
trong phan mo ta c¢6 thé dugc ap dung), aryl (cac vi du duge dua ra trong phdn mo
ta c6 thé dugc 4p dung), hodc NH,, vdi diéu kién 14 it nhit mot X bao gdm mét
lién két;

Y 1a H hoiac NHj;

A 1a nhém chuce 14 SgR, SSO;H, SO,NRR', SO,SR, SNRR', SNQ, SO,NQ,
CO,NQ, S-(l,4-pipefazindiyl)-SR, 2-(1,3-dithianyl), hodc 2-(1,3-dithiolanyl);
hoic gbc hydrocacbon mach thing, mach nhanh, thom, hodc vong dugc thé bang
mot hodc nhiéu nhém chtc néu trén;

trong d6 R va R!, chiing c6 thé 1a giéng nhau hodc khac nhau, 13 hydro;
alkyl, alkenyl, alkynyl dd duoc thé hodc chua duoc thé c6 tir 1 t6i 12 nguyén tir
‘cacbon mach théng hodc mach nhanh; aryl da duoc thé hodc chua duogc thé;
heteoaryl da dugc thé hodc chua dugc thé; alkylaryl da dugc thé hodc chua dugc
thé; arylalkyl, arylen, heteoarylen, hodc alkylarylen da dugc thé hodc chua dugc
the;
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k 12 mot s6 nguyén nam trong khoang tir 1 dén 8;

Q la (CHy)w, (CH2)y O(CHa),, (CH,)x NR(CHy),, hodc (CHyp)x S(CH,),,
trong d6 x nim trong khoang tir 1 t&i 6, z nim trong khoang tir 1 t6i 6, va w nam
trong khoang tir 2 t6i 6; va

E 1a nhom chira da luu huynh.

Nhoém hitu co duge gin vao c6 thé 13 hodc bao gdm nhém alkyl hoic nhom
thom c6 it nhat mot nhém chire 1a R, OR, COR, COOR, OCOR, mudi carboxylat,
halogen, CN, NR,, SO;H, mubi sulfonat, NR(COR), CONR;,, NO,, PO;H,, mubi
phosphonat, mudi phosphat N=NR, NR;"X", PR;'X", SR, SSO;H, mubi SSO5’,
SO,NRR', SO,SR, SNRR!, SNQ, SO,NQ, CO,NQ, S-(1,4-piperazindiyl)-SR, 2-
(1,3-dithianyl) 2-(1,3-dithiolanyl), SOR, hodc SO,R, trong d6 R va R', ma giéng
nhau hodc khac nhau, doc 14p 1a hydro, hydrocacbon no hoac khong no, da dugc
thé hodc chua dugc thé, c6 1 t6i 100 nguyén tir cacbon, mach thing hoic mach
nhanh, va k 1 mét s§ nguyén ndm trong khoang tir 1 dén 8, va X 1a halogenua
hodc anion c6 nguén géc tir axit hitu co hoac vo co, Q 1a (CH,)y, (CH,),O(CH,),,
(CH,)\NR(CH,),, hoiac (CH,),S(CH,),, trong d6 w la mot sb nguyén nam trong
khoang tir 2 t41 6 va x va z doc 14p 1a cac s6 nguyén nam trong khoang tir 2 t6i 6.

Nhom hitu co duge gin vao c6 thé 1a hodc bao gdm nhém thom cé cong
thirc AyAr-, trong d6 Ar la géc thom va A 1a R, OR, COR, COOR, OCOR, mubi
carboxylat, halogen, CN, NR,, SO;H, mubi sulfonat, NR(COR), CONR;, NO,,
POsH,, mudi phosphonat, mubi phosphat N=NR, NR;'X, PR;'X", SR, SSOsH,
mudi SSO5, SO,NRR', SO,SR, SNRR', SNQ, SO,NQ, CO,NQ, S-(1,4-
piperazindiyl)-SR, 2-(1,3-dithianyl) 2-(1,3-dithiolanyl), SOR, hodc SO,R, trong
d6 R va R', ma gidng nhau hodc khac nhau, ddc 1ap 1a hydro, hydrocacbon no
ho#ic khong no, da dugc thé hoic chua dugc thé, co 1 téi 100 nguyén tir cacbon,
mach thing hodc mach nhénh, va k 12 mét s nguyén nam trong khoang tir 1 dén
g, vaX la halogénua hozic anion c6 ngudn gbc tir axit hiru co hodc v6 co, Q 1a
(CHy)w» (CH),O(CHy),, (CH,),NR(CH,),, hodac (CH,),S(CH,),, trong d6 w la mot
s& nguyén nim trong khoang tir 2 t6i 6 va x va z doc 1ap 1a cac sd nguyén nim
trong khoéang tir 2 téi 6, va y 1a mét sd nguyén nam trong khoang tir 1 dén tong sb

cac gbe -CH c6 trong gbc thom.
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Ar ¢6 thé 13 hodc bao gém nhém triazol, Ar c6 thé 13 hodc bao gf‘)m nhom
pyrazol, hoic Ar c6 thé 13 hoic bao gdm nhém imidazol.

Nhoém hiru co duoc gén vao c¢6 thé 1a hoic bao gém it nhdt mot nhém
aminometylphenyl va/hoéc carboxyphenyl.

Nhom hiru co dugc ge"m vao c6 thé 13 hodc bao gém X-CeH4-S-S-C¢Hy-X,
trong d6 it nhat mot X 13 mot lién két voi mudi than va X con lai 12 mét lién két véi
mudi than hodc mét nhém chirc, nhu phin tir thé A dugc mé ta trong phé‘m mo ta.

Nhoém hitu co duge gén vao c6 thé 13 hodc bao gém it nhat mot sulfua hoic
polysulfua thom.

Nhu mot phuong 4n tuy chon, m(f);c hodc nhiéu nhém hoéa hoc bd sung
nhung 14 nhoém héa hoc khac cé thé dugc gén 1én trén mudi than, nhu mot hodc
nhiéu nhém héa hoc bd sung khac véi triazol dugce gén, pyrazol dugc gén, va/hodc
imidazol duoc gin. Nhom hoa hoc duge gin nay c6 thé 1a nhém bét ky trong sd
cac nhom hoda hoc dugc gén dugc mo ta & trén va/hodc trong cac patent néu trén,
nhu nhém alkyl duge gén va/hodc nhém thom duge gin, vi du, amino metyl
phenyl, carboxy phenyl, hodc phenyl disulfua phenyl (C¢Hs-S-S-CsHy).

Cho cac muc dich cua sang ché, mot bién thé khac cua cac mudi than da
duoc cai bién theo sang ché 1a mudi than da duoc cai bién ma trong d6 n6 gdbm
mudi than c6 it nhit mot triazol dugc gén, nhu it nhit mot 1,2,4-triazol, nhu it
nhét mot 1,2,4-triazol co ph?m tr thé chaa luu huynh, vi du, vdi su c6 mat hodc
khong cé mét clia nhém thom khac bét ky. Mudi than da dugc cai bién c6 nhém
hoa hoc dugc ga"m, nhu it nh4t mot triazol, c¢6 thé cai thién d6 tré khi c6 mit trong
hén hop chét dan hdi khi so sanh v6i mudi than tuonng trr khong duoc cai bién.
Ngoai ra, cac ché phim dan hdi néu trong cac vi du c6 thé duge st dung dé khing
dinh dic tinh thtr nghiém nay. M6t mudi than da duoc cai bién khéc theo sang ché

1a hodc bao gom mudi than ma da dugc gan vao trén né triazol bao gom:
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A=
X /KN > -———-—E hﬁ//\_;k X

hoic cc chat hd bién ctia n6, trong d6

trong d6 Z; 1a nhom alkylen (vi du, C;-C, alkylen), trong d6 b bang 0 hoic
1;‘

it nhat mot X bao gdm mot lién két voi mudi than va X con lai bét ky bao
gém mot lién két véi mudi than hodc nhém chire, nhu cac phén tr thé A hodc R
khéac nhau duge mo ta & day;

A 1a m6t nhom chire 1a SR, SSOsH, SO,NRR', SO,SR, SNRR', SNQ,
SO,NQ, CO,NQ, S-(1,4-piperazindiyl)-SR, 2-(1,3-dithianyl), hodc 2-(1,3-
dithiolanyl); hodc gbc hydrocacbon mach thing, mach nhanh, thom hodc vong
duoc thé béng mot hodc nhidu nhém chie;

trong d6 R va R', chiing c6 thé 13 gidng nhau hozc khac nhau, 13 hydro;
alkyl, alkenyl, alkynyl d& dugc thé hodc chua dugc thé ¢ tir 1 t6i 12 nguyén tir
cacbon mach théng hodc mach nhéanh; aryl d3 duogc thé hodc chua dugc thé;
heteoaryl da dugc thé hodic chua dugc thé; alkylaryl da dugc thé hodc chua dugc
thé; arylalkyl, arylen, heteoarylen hoic alkylarylen da dugc thé hodc chua dugc
thé;

k 12 mot sb nguyén nam trong khoang tir 1 t6i 8;

Q 1a (CHy)w, (CH2)x O(CH,),, (CH,)x NR(CH,),, hodc (CHp)x S(CH,),,
trong d6 x nim trong khoang tir 1 t6i 6, z nim trong khoang tir 1 t6i 6, va w nim
trong khoang tir 2 t61 6;

E 1a gbc chira da luu huynh; va

triazol nay c6 thé tiy y dugc thé tai N bang phén tir thé NDD', trong d6

D va D', ching nhu nhau hodc khéac nhau, 1a H hodc C;-C, alkyl.
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Bién thé mudi than da dugc cai bién nay cé thé c6 hoic khong c6 nhém
héa hoc duge hip phu bét ky.

Trong toan bd phin md ta ndy, lién quan t6i cdc nhém hoéa hoc duoc gin
1én trén mudi than, nhom hod hoc nay dugc gén qua it nhét mot lién két tir nhém
hoa hoc v6i mudi than. Trong phin mo ta nay, phéan tir thé X c6 thé 13 hodc bao
gdm mot lién két. Didu cin hidu 12 phén tir thé X c6 thé bao gdm mot lién két,
cling nhu cac phan tir thé hodc cic nguyén té khac, vi du, nhdm muc dich tao ra
lién két v6i mudi than. Vi du, X c6 thé 1a hodc gﬁ”)m mot lién két. Theo mot
phuong 4n khac, X c¢6 thé bao gdm mot lién két. Vi du, X c6 thé 1a mot lién két
chita mot nhém phén tir lién két. Nhém phén tir lién két nay c6 thé 1a nhém phin
tir lién két silan hodc dugce din xuit tir chat két hop silan. Nhém phdn tir lién két
nay co thé 13 hodc bao gém nhom chira Si, nhom cha Ti, nhém chtra Cr, va/hoéc
nhém chira Zr, hodc cac nhém phan tir lién két thich hop khéc xuc tién su gin ctia
nhém hod hoc 1én trén mot mudi than, nhu mudi than dang oxit kim loai, vi du,
oxit silic. Cac vi du vé cac phén tir lién két nhu vay da dugc lam thich ung nhim
cac muc dich cia sang ché, bao gdm cac phan tir lién két da néu trong céc patent
My sb 3,947,436; 5,159,009; va 5,116,886.

" Theo sang ché, d6i vé6i cac bién thé khac (cac nhém duoc hép phu va/hodc
duoc gén vao) cia mudi than da dugce cai bién theo séng ché, viéc diéu ché mudi
than da dugc cai bién c6 thé thuc hién va s& dugc thuc hién trude khi mudi than
dugc dua vao ciing voi cac thanh phan khéc, nhu céc thanh phin dé tao ra hdn
hop chét dan hdi, nhu it nhit mot chit dan hdi. N6i mot cach khac, (cac) nhém
hod hoc dugc st dung theo sang ché dugc hép phu trude va/hodc duge gén trude
vao (cac) mudi than trude khi tron hodc héa hop hoac 1a tiép xtc it nhit mot chét
dan hoi hodc it nhit mot polyme va/hodc céc thanh pha‘in ctia ché phém. Cac tac
gia sang ché da phat hién ra ring cic dic tinh khac nhau dat dugc boi sang ché,
tirc 1a do tré va/hodc do bén mai mon c6 thé bi suy gidm hoic khong dat duge mot
cach diy da khi su cai bién mudi than duge thye hién véi sir ¢6 mit cla cac thanh
phén khac (vi du, & tai chd), nhu viéc thir héa hop cing véi it nhat mot chat dan

héi va/hoc it nhit mot polyme.
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Cho cac muc dich cia sang ché, su két hop bit ky ctia cac mudi than da
duge cai bién theo sang ché c6 thé dugc sir dung. Vi du, nhu duge mé ta & day,
c4c bién thé khac nhau cua mudi than da dugc cai bién d3 dugc mé ta. Vi du, mot
bién thé cua mudi than da duge cai bién theo sang ché 13 mudi than c6 cac nhém
dwoc hip phu va, tiy ¥, cing v&i cac nhém hod hoc duge gfn. Mot bién thé khac
theo sang ché bao gdm mudi than cé cic nhém héa hoc dugc gin ma khéng c6
nhém duogc hip phu bit ky. Do vy, nhu mot phuong 4n tity chon, ché phdm, nhu
ché phém dan hdi, c6 thé bao gém td hop ctia cac mudi than da dugc cai bién khac
nhau theo séng ché, vi du, mot phﬁn mudi than da du>qc cai bién c6 mot hoic
nhidu nhém héa hoc dugce hép phu co thé duoc sir dung két hop v&i mot hodc
nhiéu mudi than d3 dugc cai bién khéc c6 cac nhém hod hoc duge gén. Do vay, su
két hop bat ky ciia cac mudi than da dugc cai bién trong cac ché phadm, nhu céc
ché phdm dan hdi hoic polyme, c6 thé dugce sir dung.

Cho cac muc dich cta sang ché, khi mudi than da duoc cai bién c6 nhém
hoéa hoc duogc hép phu vz‘i nhom héa hoc duge gin, thi viéc dua vao nhém hoéa hoc
dugc hép phu 1€n trén mudi than c6 thé thuc hién trude khi, trong khi, va/hodc sau
khi gin nhém hoa hoc, hoic theo trinh tur bat ky khi nhiéu hon mot nhém duoc
hép phu va/hodc nhiéu ho*n. mot nhom dugc gén c6 mét trong mudi than.

Sang ché con @& cap t6i hdn hop chét dan hdi hodc cac hop chét dan hoi,
ngoai ra ciing c6 thé ké dén cac hdn hop hoic compozit cao su. Hén hgp chét dan
hdi nay chira it nhét mot chit dan hdi d3 tao chitc va it nhat moét mudi than da
duoc cai bién theo sang ché va, tuy y, mdt hodc nhiéu thanh ph:‘?m thuong duge su
dung trong céc ché phém dan hdi. Nhiéu hon mot loai mudi than di dugc cai bién
c6 thé dugc sir dung. |

Céc chét dan hdi duogc 14y 1am vi du bao gdm, nhung khong chi giéi han &,
cac cao su, cac polyme (vi du, cic homopolyme, cdc copolyme va/hodc céac
terpolyme) cua 1,3-butadien, styren, izopren, isobutylen, 2,3-dia1kyl-l,3-butadien,
trong d6 alkyl c6 thé 13 metyl, etyl, propyl, v.v, acrylonitril, etylen, propylen va
twong tu. Chit dan hdi nay co6 thé c6 nhiét d6 chuyén thity tinh (Tg), khi do dugc
bing phuong phap do nhiét lugng quét vi sai (DSC), 1a nim trong khoang tir -
120°C dén 0°C. Céc vi du bao gdm, nhung khéng chi gi6i han &, dung dich SBR,
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cao su styren-butadien (SBR), cao su ty nhién va cac dan xuét ctia né nhu cao su
duoc clo hoa, polybutadien, polyizopren, poly(styren-co-butadien) vacac din xuét
duoc don dau cia bét ky trong s6 chiing. Cac hdn hop tron ctia bat ky trong sb cac
chét dan hdi néu trén ciing c6 thé dugc ap dung. Céc cao su téng hop thich hop cu
thé bao gdm: céc copolyme gdm khoang tir 10 t&i 70 phan tram khéi lugng styren
va khoang tir 90 t6i 30 phan trim khdi lugng butadien nhu copolyme gdm 19
phén styren va 81 phan butadien, copolyme gdm 30 phin styren va 70 phan
butadien, copolyme gdm 43 phén styren va 57 phén butadien va copolyme gém 50
phén styren va 50 phin butadien; cac polyme va céc copolyme clia cic dien lién
hop nhu polybutadien, polyizopren, polyclopren, va tuong tu, va cic copolyme
ctia cac dien lién hop nhu vy v6i monome chira nhém etylen c6 thé tring hop
dugc vdi nd nhu styren, metyl styren, clostyren, acrylonitril, 2-vinyl-pyridin, 5-
metyl-2-vinylpyridin, 5-etyl-2-vinylpyridin, 2-metyl-5-vinylpyridin, alyl-dugc
thé acrylat, vinyl keton, metyl isopropenyl keton, metyl vinyl hodc 1a, cac axit
anphametylen carboxylic va céc este va cac amit cia chung nhu axit acrylic va
axit amit dialkylacrylic. Ciing thich hop @& sir dung theo sang ché 13 cac copolyme
cda etylen va cac anpha olefin cao khac nhu propylen, 1-buten va 1-penten. Nhu
duoc néu & dudi, hdn hop cao su ngoai chit dan hdi va mudi than va chat két hop,
con c6 thé chira cac chit bd trg gia cong khac, cac mudi than dau, cac chét chéng
thoai bién, va/hoic cac chat phu gia khac.

Mot hodc nhiéu chit dan hdi c6 thé 1a chit dan hdi da duoc tao chirc. Vi
du, chit dan hoi c6 thé 1a SBR da duoc tao chirc béng nhoém héda hoc. Vi du, nhém
tao chirc c6 thé 1a axit carboxylic, hydroxyl, triazol, aminosilan, epoxy, da dugc
lién hop thiéc, va twong ty. Cac mudi than da dwoc cai bién theo sang ché c6 kha
nang cai thién mot hodc nhiéu dic tinh tré.

Nhu mot phuong an tuy chon, latec dugc cép lién tuc va mudi than, nhu
bdt nhdo mudi than, c¢6 thé dugc dua vao va duge khqu trong thung dong tu. Qua
trinh nay con dugc goi 1a k¥ thuat “tron udt". Latec va bt nhdo mudi than cé thé
dugc tron va dong tu trong thung dong tu thanh cac hat nhd, duoc goi 1a "vun
udt". Cac quy trinh va k¥ thuét khic nhau da dugc mo ta trong cac patent My s6
4,029,633; 3,048,559; 6,048,923; 6,929,783; 6,908,961; 4,271,213; 5,753,742; va
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6,521,691 c6 thé sir dung dugc cho viéc két hgp nay cua mudi than vi chit dan
hdi va 1am dong tu latec. Loai ndy cta ché phdm dan hdi c6 thé duoc sir dung
cling v&i cac mudi than da duge cai bién theo sang ché bang cach sir dung céc k¥
thuat, ché phdm khac nhau, va cac diu thong sb khac da dugc mé ta trong cac
patent va cAc quy trinh ndy, chi khic 13 cac mudi than d4 duoc cai bién theo sang
ché duge st dung.

Céc latec cao su tur nhién dugc 14y lam vi du bao gém, nhung khéng chi
gi6i han &, mu latec, phﬁn ¢0 latec (dugc san xuét, vi du, bﬁng cach bbc hoi, ly
tdm hodc 1am lang), vang bot latec (vi du, dich ndi trén bé mit con lai sau khi san
xuét phén c6 latec biang cach ly tdm) va cac hdn hop tron ctia hai hoic nhiéu latec
bét ky theo ty 16 bat ky. Latec nay c6 thé s& thich hop cho quy trinh tron hdn hop
gbc w6t duge chon va muc dich du dinh hoic tmg dung cta san phém cao su cudi.
Latec nay dugc tao ra mQt cach thong thuong trong dung dich mang trong nuéec.
Viéc lra chon latec thich hop hodc hdn hop tron cia cac latec s& ndm trong kha
nang cua cic chuyén gia trong linh vuc trén co s& xem xét cac loi ich dugce dua ra
theo sang ché va céac tiéu chi chon lwa néi chung d3 biét r5 trong nganh cong
nghiép nay.

Cac hop chét dan hdi c6 thé dugc diu ché véi mirc nap mudi than it nhit
khoang 40phr (phan khdi lwong cho 100 phan khéi luong hé cao su), it nhat
khoang 50phr, it nhat khoang 55phr, it nhat khoang 60phr, it nhit khoang 65phr,
hoic it nhat khoang 70phr, vi du, nim trong khoang tir 40 dén 70phr, ndm trong
khoang tir 50 dén 75phr, ndm trong khoéng tir 55 dén 80phr, nim trong khoang tir
60 dén 85phr, nim trong khoang tir 65 dén 90phr, nim trong khoang tir 70 dén
90phr, nim trong khoang tir 40 dén 60phr, nam trong khoang tir 50 dén 65phr,
nam trong khoang tir 55 dén 80phr, ndm trong khoang tir 60 dén 90phr, ndm trong
khoang tir 65 dén 80phr, hodc nim trong khoang tir 70 dén 80phr.

Mot hozc nhiéu chit két hop co thé dugc sir dung theo sang ché. Chét két
hop co thé 13 hoic bao gém mét hodc nhiéu chit két hop silan, mgt hodc nhiéu
chét két hgp zirconat, mdt hodc nhiéu chét két hop titanat, mot hodc nhiéu chét két
hop nitro, hodc su két hop bét ky ctia chung. Chét két hop c6 thé 13 hodc bao gdm
bis(3-trietoxysilylpropyl)tetrasulfan (vi du, Si 69 cta hing Evonik Industries,
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Struktol SCA98 cuia hdng Struktol Company), bis(3-trietoxysilylpropyl)disulfan
(vidy, Si 75 va Si 266 cﬁa hang Evonik Industries, Struktol SCA985 ctia hdang
Struktol Company), 3-thioxyanatopropyl-trietoxy silan (vi du, Si 264 ctia hing
Evonik Industries), gama-mercaptopropyl-trimetoxy silan (vi du, VP Si 163 cta
hing Evonik Industries, Struktol SCA989 cua hing Struktol Company), gama-
mercaptopropyl-trietoxy silan (vi du, VP Si 263 ctia hang Evonik Industries),
zirconi dineoalkanolatodi(3-mercapto) propionato-O, N,N'-bis(2-metyl-2-
nitropropyl)-1,6-diaminohexan, chét két hop silan NXT (silan c6 chirc
thiocarboxylat: 3-octanoylthio-1-propyltrietoxysilan) ctia hAing Momentive
Performance Materials, Wilton, CT, va/hodc cac chét két hop tuong tu v& mat hoa
hoa hoc hodc ¢c6 mot hoic nhiéu nhém hoa hoc twong tir. Vi du cu thé bd sung vé
chit két hop, theo tén thurong mai, bao gdm, nhung khong chi giéi han &, VP Si
363 ciia hang Evonik Industries. Chét két hop c6 thé c6 mit véi ham lugng bat ky
trong hop chét dan hdi. Vi du, chit két hop c6 thé c6 mat trong hop chét dan hdi
v6i luong it nhit 12 0,2 phan cho 100 phin mudi than, nhu oxit silic (phin khéi
lwong), nim trong khoang tir 0,2 dén 60 phan trén 100 phdn mudi than, nhur oxit
silic, ndm trong khoang tir 1 d&n 30 phan trén 100 phin mudi than, nhur oxit silic,
nam trong khoang tir 2 dén 15 phén trén 100 phén mudi than, nhu oxit silic, hoac
nﬁm'trong khoang tir 5 dén 10 phan trén 100 phan mudi than, nhu oxit silic.

Mot hodc nhidu chit chéng oxy hoa c6 thé duge st dung trong quy trinh
bat ky trong sb cac quy trinh theo sang ché. Chét chéng oxy héa (mot vi du chét
trc ché su thoai bién) c6 thé 1a chit chéng oxy hoa loai amin, chit chdng oxy hoa
loai phenol, chat chdng oxy héa loai imidazol, mudi kim loai ciia carbamat, (c4c)
para-phenylen diamin va/hoic (cac) dihydrotrimetylquinolin, chit chéng oxy héa
quinin d3 polyme hoa, va/hodc sap va/hoic cac chat chéng oxy hoa khac thuong
duoc str dung trong cac ché phdm dan hdi. Cac vi du cu thé bao gdm, nhung
khong chi gidi han &, N-(1,3-dimetylbutyl)-N'-phenyl-p-phenylendiamin (6-PPD,
vi du, ANTIGENE 6C, c6 ban sin cia hang Sumitomo Chemical Co., Ltd. va
NOCLAC 6C, c6 ban sin ctia hang Ouchi Shinko Chemical Industrial Co., Ltd.),
"Ozonon" 6C cua hing Seiko Chemical Co., Ltd., 1,2-dihydro-2,2,4-trimetyl

quinolin d4 duge polyme hoa, Agerite Resin D, ¢6 ban sin ctia hang R. T.
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Vanderbilt, butylhydroxytoluen (BHT), va butylhydroxyanisol (BHA), va tuong
tu. Céc chit chdng oxy hoa tiéu biéu khac c6 thé 13, vi du, diphenyl-p-
phenylendiamin va céc chit khéc nhu, vi du, d3 duge mo ta trong 4n phém: The
Vanderbilt Rubber Handbook (1978), céc trang 344-346. Chéit chng oxy héa va
chit chéng 130 hoa ozon 14 cac chit trc ché qua trinh thoai bién chung. Cac chat trc
ché thoai bién dugc dua ra lam vi du bao gém cic nhém tao chirc hoa hoc, nhu
amin, phenol, imidazol, séap, mubi kim loai ctia imidazol, va céc Két hop cua
chung. Tap hop céc chét e ché thoai bién cu thé duge minh hoa bao gdbm N-
isopropyl-N'-phenyl-p-phenylendiamin, N-(1-metylheptyl)-N'-phenyl-p-

| phenylendiamin, 6-etoxy-2.2,4-trimetyl-1,2-dihydroquinolin, N,N'-diphenyl-p-
phenylendiamin, diphenylamin d& octylat hoa, 4,4'-bis(a,a'-
dimetylbenzyl)diphenylamin, 4,4'-dichmyl-diphenylamin, 2,5-di;tert—butyl-
hydroquinon, 2,2'-metylen-bis(4-metyl-6-tert-butylphenol), 2,2'-metylenbis(4-
metyl-6-metylxyclohexlphenol), 4,4'-thio-bis(3-metyl-6-tert-butylphenol), 4,4'-
butyliden-bis(3-metyl-6-tert-butylphenol), tris(nonylated phenyl)phosphit, tris-
(2,4-di-t-butylphenyl)phosphit, 2-mercaptobenzimidazol, va kém 2-
mercaptobenzimidazol. Mot vi du gdm it nhat mét amin va mot imidazol. Tuy ¥,
quinolin d3 polyme hoéa c6 thé dugc st dung. Cac ham lugng twong dbi ciia cac
chit chdng oxy hoa c6 thé bao gdm tir 0,5 dén 3 phan amin, tir 0,5 dén 2,5 phén
imidazol, va tir 0,5 dn 1,5 phan quinolin d4 polyme hoéa tiry y. Mot amin trc ché
qué trinh thoai bién c6 thé 1a 4,4'-bis(alpha-dimetylbenzyl)diphenylamin, imidazol
¢6 thé 12 k&m 2-mercaptotoluimidazol va quinolin d4 polyme héa c6 thé 1a 1,2-
dihydro-2,2,4-trimetylquinolin d& polyme héa. N6i chung, cac chét trc ché thodi
bién (vi du, (cac) chit chéng oxy héa thudng c6 mit véi lugng nim trong khoang
tir 0,1 dén 20 phan khéi lugng trén 100 phan khéi lugng hé polyme hoc cao su
(phr). C4c ham luong théng thudng ciia cic chit chdng oxy hoa c6 thé chira, vi
du, tir 1 dén khoéang Sphr.

Hdn hop cao su c¢6 thé 1a dé dung cho 16p xe hoic cac bd phén 16p xe va cb
thé st dung mudi than wa nude. Mudi than wa nude nay c6 thé c6 nhém hiru co
duoc gfm_ vao mudi than va nhom hiru co 1a hoac bao gﬁ‘)m nhém azol d3 duge thé

hodc chua dugc the. Nhom nay cé the 1a triazol, vi du, mercapto-triazol va/hodc
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triazol disulfua. Nhém nay c6 thé 1a thiadiazol, vi du, thiadiazol d& dugc thé bang
thiol.

Mudi than dd duoc cai bién c6 thé dugc két hop véi cac thanh phén hoa
hop 16p xe thong thudng va cac chit phu gia, nhu cc cao su, cac chit bd tro gia
cdng, cac chét ting tdc, cac chit tao lién két ngang va luu hoa, cac chit chéng oxy
héa, cac chét chéng ozon hoa, cac mudi than, nhua, v.v. dé tao ra hdn hop lam lép
xe. Céc chit bd trg gia cong bao gdm, nhung khéng chi gi6i han &, cac chat déo
héa, chit 1am ting d6 dinh, cic chit don mach, cac chit didu hoa hoa hoc, tac
nhan 1am ddng nhét, va cac tic nhan giai keo nhu cac mercaptan, dau tong hop,
dau mo va dau thuc vat, nhua, nhua thong, va tuong tu. Céc chét tdng tdc bao
gém cadc amin, guanidin, thioure, thiuram, sulfenamit, thiocarbamat, xantat,
benzothiazol va tuong tw. Cac chit tao lién két ngang va luu hoa bao gdbm cac
peroxit, luu huynh, chét cho luu huynh, chét tdng tdc, oxit kém, va axit béo. Cac
mudi than bao gém d4t sét, bentonit, titan dioxit, bot d4, canxi sulfat, oxit silic,
silicat va cac hon hop ciia chiing.

Quy trinh tron thong thudng bit ky c6 thé duge sir dung dé tron hop mudi
than da dugc cai bién theo sang ché véi cac hop phan khac ciia hop chit dan hdi.
Céc quy trinh thong thuong thuong dugc st dung cho viéc hoéa hop cao su da
dugc md ta trong 4n phdm: Maurice Morton, RUBBER TECHNOLOGY 3™
Edition, Van Norstrand Reinhold Company, New York 1987, va 2™ Edition, Van
Nordstrand Reinhold Company, New York 1973. Hon hop ciia cac hop phan gdm
san pham mudi than da dugc cai bién theo sang ché va chit dan hdi duoc wu tién
tron co nhi€t vi nhau ¢ nhi€t do nim trong khoang tir 120°C dén 180°C.

Vi du, cac hop chét dan hdi theo sang ché ¢ thé duoc tao ra bing cac k¥
thuét thich hop 4p dung, vi du, viéc tron trong mot budc duy nhét hoic trong
nhidu budc trong mdt may trdn trong, nhu cic may tron Banbury, Intermesh, may
ép dun, trong may nghién hodc bang cach sir dung thiét bj thich hop khac, dé tao
ra hdn hop tron di 1am ddng nhét. Cac phuong phap sir dung thiét bi dic biét 1a
nhu d3 dugc md ta trong Patent My s6 5,559,169, cong bd ngay 24/9/1996.

Viéc Iru héa c6 thé dugce tién hanh bang k§ thuat da biét trong linh vuc k¥

thuét nay. Vi du, cac mudi than dd duoc cai bien theo sang ché c6 thé dugc su
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dung trong cic hdn hop cao su duge Iwu héa bing luu huynh, luu héa bing
peroxit, v.v..

Céc hén hop (vi du, chit dan hdi hoic cac cong thirc hodc hdn hop khéc) theo
sang ché c6 thé chira, nhu mét tity chon, cdc mudi than ¢6 ham lugng PAH cao hogc
¢ thé chtra cac mudi than thong thufmg bét ky (hodc céac chit don khac hoic céac
chit gia cudng bit ky), ciing véi cac mudi than theo sang ché. Tét hon 13, ham
lugng ctia cac mudi than c¢6 ham lugng PAH cao hodc cac mudi than thong thuong
13 bing khong téi cac lwong nhé, nhu ¢b mit dudi hodc bang 30% khéi Iugng toan
bd mudi than c¢6 mat (vi du, nam trong khoang tir 0% khéi lugng dén 30% khéi
luong, hodc nam trong khoéang tir 0,01% khéi luong dén 10% khdi luong, hodc nam
trong khoéang tir 0,01% khéi luong dén 1% khdi hugng).

Céc ky thuat thong thuong da biét ddi voi cac chuyén gia trong linh vuc k§
thuat nay c6 thé duoc sir dung dé didu ché cac hdn hop chit dan hoi va dé két hop
mudi than da duoc cai bién. Viéc tron hdn hop cao su hodc chét dan hdi c6 thé duoc
thue hién bang cic phuong phap da biét ddi véi chuyén gia trong linh vuc tron cao
su. Vi du, cac thanh phf?m thudng dugc trdn trong it nhét hai cong doan, tic la it nhét
mdt cong doan khong sinh loi tiép d6 14 cong doan tron sinh lgi. Cac chit lwu héa
sau cing thuong dugce tron trong cong doan cubi thuong duge goi 1a cong doan trdn
"sinh 1gi" trong do6 viéc tron thuong xay ra & nhiét dJ, hodc nhiét do téi han, thip
hon (cac) nhiét do trén cia (cac) cong doan tron khong sinh 191 trude d6. Cac thuét
ngit cac cong doan tron "khoéng sinh loi" va "sinh loi" 14 da biét 1a da biét dbi véi cac
chuyén gia trong linh vire tron cao su. Cac phuong phép tron mé lidu uét dé san
xuit cac hdn hop chit dan hoi da duge don, nhu cac phuong phap da boc 19 trong
cac Patent My s& 5763388, 6048923, 6841606, 6646028, 6929783, 7101922, va
7105595 ciing ¢6 thé dugce sir dung d& tao ra cac hon hop chét dan hdi chira cac
mudi than theo c4c phuong an khac nhau ctia sang ché.

Déi véi cac hdn hop chit dan héi hoic cac chit nén cao su theo sang ché, hon
hop chét dan hdi nay chira it nhit mot mudi than da duoc cai bién theo sang ché va it
nhit mot chét dan hdi. Hdn hop chit dan hdi c6 thé c6 mot hodc nhidu dic tinh co
hoc da timg duoc nhan dién trong bét ky trong sd cac phuong an da néu trén. Céc

san pham khac nhau, bao gom cac sdn pham 10p xe va céc sdn pham cdng nghiép, co
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thé chira it nhit mot thanh phin bao gdm hdn hop chit dan hdi theo sang ché. Vi du,
hdn hop chét dan hdi theo sang ché c6 thé duge sir dung dé tao ra vat lidu compozit
cling véi vt liéu gia cuong nhu trong qua trinh san xuét cac 18p xe, bang hoic dng.
T4t hon 13, hén hop theo sang ché & dudi dang 16p xe va dic biét hon 13 mot b phén
cta 18p xe, bao gbm, vi du, mdt hodc nhidu trong sb cic bd phan mit gai ciia 18p,
phin boc tanh, phin boc mép 18p, thanh bén, phin dinh, phin vé 18p va 16p dan
ngoai.

Céc mudi than d3 dugc cai bién theo sang ché c6 thé dugc tao ra theo nhiu
cach khac nhau. Theo sang ché, cac mudi than d3 dugce cai bién c6 ham luong PAH
thép c6 thé dugc tao ra bang cach sir dung ciing loai thiét bi phan tmg mudi than nhu
duogc sir dung véi cac mudi than thong thuong. Hon thé nita, cic mudi than néi
chung dugc tao ra theo cing cach giéng nhu cic mudi than loai ding cho cao su
hodc cac mudi than loai ding cho 16p xe c¢6 ban sin, bao gdm cac mudi than N234,
Tuy nhién, theo phuong phép ciia sang ché, thoi gian luu tri va/hodc nhiét do duge
diéu chinh dé dan t6i su phan hiy dang ké cac PAH trong dong phan Gng con chtra
cd mudi than (va n6i chung lam mét hoat tinh bé mat it nhét mot phén cia mudi
than) va sau d6 lam ngudi dong phan Ung chira mudi than. Do vay, quy trinh nay
dugce st dung dé tao ra cdc mudi than sau: cac loai mudi than N100, N200, N300,
N400, N500, N600, va/hoic N700, cac mudi than theo tiéu chuin ASTM thudc loai
tr N110 t6i N990 (vi du, N110, N121, N220, N231, N234, N299, N326, N330,
N339, N347, N351, N358, N375, N539, N550, N650, N660, N683, N762, N765,
N774, va/hodc N990), cac loai mudi than theo tiéu chuidn ASTM tir N220 t6i N375
c6 thé thich hop, nhung cling véi viée kéo dai thoi gian luu tra truée khi 1am ngudi
va/hodc 1am ting nhiét do trong thiét bi phan Gng. Sang ché dic biét hitu ich véi cac
loai mudi than gia cuong.

Dong phén tmg c6 thé duoc tién hanh xir Iy nhiét do cao trong thiét bi phan
ung sau khi fap dién tich bé mat cia mudi than hodc sau khi tao hinh (vi dy, sau thiét
bi phan tng). Qua trinh xr 1y nhiét, mic du it duoc vu tién, c6 thé duge thuc hién
v6i mudi than da tao hinh truéc vira ra khoi thiét bi phan tmg. Qua trinh xir Iy nhiét
c6 thé 1a & nhiét do nim trong khoang tir 1200°C dén 1800°C, nhu nim trong
khoang tir 1300°C dén 1700°C, ndm trong khoang tir 1300°C dén 1600°C, va c¢6 kha

-40-



2717172

ning phan hily mot cach théa dang va/hoic ngin khong cho PAH ra khoi bé mit caa
muoi than. Viéc xi Iy nhiét c6 thé 1a trong méot khoang thoi gian dé sao cho cac mirc
PAH nhd hon hoic bing 75ppm, nhé hon hodc bing 50ppm, nhd hon hodc bing
40ppm, nhé hon hozc bang 30ppm, nhé hon hoic bing 20ppm, nhé hon hodc bing
10ppm, nhd hon hoic bang 5ppm, va trong d6 bé mit bi mat hoat tinh nhw dugc giai
thich & trén. Khoang thdi gian cho viéc xir Iy nhiét niy c6 thé ndm trong khoang tir
30 phiit &én 4 gid hodc hon. Tuy ¥, va t6t hon 13, bé mit cia mudi than sau day
khong bi graphit hoa. Qua trinh nhiét d6 cao c6 thé xay ra trong thiét bi phan tng
sau khi dién tich bé mat da duoc phat trién trong mudi than.

Céc quy trinh thuong dugc st dung dé tao ra, vi du, mudi than Vulcan® 7H
va mudi than Vulcan® J caa hang Cabot Corporation, hodc cac loai mudi than
thuong phém khéc c6 thé duoc cai bién trén co sé nhiét d0 da néu trén va/hoic
bdi viéc kéo dai thoi gian luu tré trude khi phan Gng lam ngudi va/hodc ning
nhiét do trong thiét bi phan tmg trudc phan Gng 1am ngudi dé phan huy hoic vé co
ban 1a phan hity cac PAH. Trong quy trinh cai bién nay, thoi gian luu trG ciia dong
phan tng chira mudi than trude phan tng 1am ngudi ¢6 thé 1a nim trong khoang tir
10 dén 400miligidy (ms), nhu nim trong khoang tir 20ms dén 300ms, nidm trong
khoang tir 30ms dén 300ms, ndm trong khoang tir 50ms dén 300ms, ndm trong
khoang tir 70ms dén 300ms, nim trong khoang tir 80ms dén 300ms, nim trong
khoang tir 100ms dén 400ms va twong tw. Thoi gian luu tra ¢6 thé 13 ndm trong
khoang tir 10 dén 400miligidy & nhiét d6 nim trong khoang tir 1200°C dén
1800°C (vi du, nim trong khoang tir 1200°C dén 1700°C).

Do vay, sang ché dé cap t6i phuong phap san xudt mudi than da dugc cai
bién, trong d6 phuong phép nay bao gdm céc budc dua vao thiét bi phéan ng it
nhét mot nguyén liéu tao mudi than tai mot hodc nhidu diém dua vao va tron hop
nguyén liéu nay véi dong khi néng dé tao ra mudi than va ciac PAH trong dong
phéan ung. Dong phéan l’mg.dich chuyén v& phia sau tir mét hodc nhiéu diém dua
vao trong mot khoang thoi gian luu trit va & nhiét d6 du dé vé co ban 1a phan huy
PAH va sau d6 1am ngudi dong phan tng (vi dy, dp tit phan tmg) chira mudi
than. Trong c4c quy trinh san xuit mudi than phd bién hién nay, dic biét 1a cac

quy trinh sén xuét mudi than loai dung cho cao su, thoi gian luu tri va/hodc nhiét
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d6 1a khong du dé vé co ban 1a phan hiy toan b cac PAH trong dong phéan tng.
Tuy nhién, nhu néu trén, néu thdi gian luu tri dugc kéo dai va/hodc nhiét do duoc
ning 1én dé phan hiay PAH, viéc ndy néi chung s& din dén 1am mét it nhit mot |
phﬁn hoat tinh bé mat cia mudi than, s& c6 anh hudéng bét 1o t6i mot hodc nhiéu
dic tinh cia mudi than va chit dan hdi chira muoi than, nhu ham lugng phan trim
cao su da lién két, va/hodc céc déc tinh tinh ndng khéac, nhu Gng suét/bién dang
va/hodc mot hodc nhiu dic tinh ning lurong bé mit (hodc dién thé bé mit). Trong
quy trinh theo sang ché, quy trinh phan hiy PAH ra khéi dong phan tmg mudi
than s& dan dén 1am mét it nhit mot phén hoat tinh bé mit cia mudi than nhu da
néu trén.

No6i chung, Trong quy trinh thong thuong dé tao ra cdc mudi than thong
thuong (vi dy, cdc mudi than loai dung cho cao su), cac ham luong PAH c6 thé ¢co
mit trén mudi than va 1a dang ké. Theo sang ché, mét vi du ting thoi gian luu tra
dé vé co ban 1a phan hity PAH trong dong phan tmg c6 thé 13, vi du, sy gia ting vé
thoi gian Iuu trd it nhét 13 25% so véi thoi gian théng thuong thudng duge sir
dung dé tao ra loai mudi than cu thé (+ 10% hodc +5% cta STSA). Vi du, thoi
gian luu tra (so v6i mét quy trinh théng thuong) c6 thé duge gia ting véi muc
nim trong khoang tir 25% dén 400% hoic hon, vi dy, nim trong khoang tir 45%
dén 400% hozc hon, ndm trong khoang tir 50% dén 400% hoic hon, nim trong
khoang tir 75% dén 400% hoic hon, ndm trong khoang tir 100% dén 400% hoic
hon, ndm trong khoang tir 125% dén 400% hozc hon, va tuong tu. Su gia ting vé
thoi gian Iuu tri néi chung c6 thé din dén sy gia ting thoi gian luu tra tir
10miligidy t&i 300miligidy bd sung so vdi ciing quy trinh san xudt mudi than cho
mot loai mudi than cu thé hodc so v6i mudi than c6 cung STSA (trong khoang
10% hoic trong khoang 5%). Vi du, thoi gian luu tra do vdy c6 thé nim trong
khoéng tir 30miligidy dén 400miligidy, n6i chung s& d4n dén lam ngudi chm (vi
du, dap tit phan tmg chim) va, do viy, déng phén tng chira mudi than tén nhiéu
thoi gian hon (thoi gian luu tra) trong thiét bj phan tng dudi nhiét do cao, ngin
ngira sy ngung tu ctia PAH trén mudi than va/hodc din dén viéc PAH bi thoat ra

hodc bi phan huy.
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Nguyén liéu tao mudi than c6 thé 13 nguyén liéu tao mudi than thong
thuong bét ky din dén sy tao thanh ctia muéi than. Vi duy, vat liéu hydrocacbon
bat ky co6 thé dugc sitr dung. Nguyén liéu thich hop c6 thé 13 nguyén lidu
hydrocacbon tao mudi than bat ky d& bay hoi trong cac diéu kién phan tng. Vi du,
cac hydrocacbon khong no nhu axetylen; cac olefin nhu etylen, propylen,
nhungylen; cc chit thom nhu benzen, toluen va xylen; cic hydrocacbon no nhét
dinh; va cac hydrocacbon khic nhu cac kerosen, naphtalen, terpen, nhua etylen,
cac nguyén lidu vong thom va tuong tur c6 thé dugc sir dung.

Déi v6i dong cac khi néng duoc trén hop véi nguyén liéu tao mudi than,
dong céc khi néng ciing c6 thé dugc xem 1a cac khi chdy nong ¢6 thé duoc tao ra
boi viée cho nhién lidu rén, 16ng, va/hodc khi tiép xtc v6i dong chit oxy hoa thich
hop nhu, nhung khong chi giéi han &, khong khi, oxy, cdc hdn hop ciia khong khi
va oxy, hoidc twong tu. Theo céch khac, dong chét oxy héa di gia nhiét trude c6
thé dugc cho di qua ma khong can bd sung nhién li¢u 1dng hodc khi. Cac vi du vé
nhién liéu thich hop dé sir dung cho viéc tiép xuc v6i dong chit oxy héa dé tao ra
cac chat khi néng bao gdm bat ky trong s6 cac khi, hoi, hodc dong 1ong dé chay,
nhu khi tu nhién, hydro, cacbon monoxit, metan, axetylen, rugu, hodc kerosen.
No6i chung, dugc uu tién néu str dung céc nhién li€¢u c6 ham lugng cla céc thanh
phan chira cacbon va cu thé 13, cac hydrocacbon. Ty 1é gitra khong khi va nhién
liéu dugc st dung dé tao ra cac mudi than theo sang ché c6 thé 1a ndm trong
khoang tir 1:1 (ty 1¢ theo hé sb ty lugng) t6i vo cuc. Nhu da néu, dé tao thuan loi
cho viéc tao ra céc chét khi néng, dong chit oxy héa c6 thé dugc gia nhiét so bd.

Sang ché c6 thé duogc thyc hién bang cach sir dung thiét bj phan tmg san xuét
mudi than thich hgp bét ky. Fig.2, vi dy, minh hoa mit cit cia mot vi du vé mét
thiét bi phan g nhu vay. Céc thiét bi phan tmg loai nay néi chung sir dung khi
chay duoc tron ciing v6i mot chét oxy hoa nhu khong khi. Hon hop khi nay néi
chung dugc dua vao budng dbt va duge ddt chay béi phudng phép thich hop bat ky.
Dong khi di tir trai sang phai (huéng A) trong Fig.2. Sau khi chay, hon hop khi néng
c¢6 thé duoc dich chuyén qua thiét bi phan tng, va dugc tiép xuc v6i nguyén liéu
hydrocacbon thich hop dé san xu4t mudi than. Trong Fig.2, va dugc ldy 1am vi du,

nhién li¢u c6 the dugc dua vao & vi tri 1 va chat oxy héa c6 theé dugc dua vao & vi
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tri 2. C4c vi tri khac 13 c6 thé c6. Vi tri ddu tién 3 (mdt hodc nhiéu) 1a mot vi du
cho diém dua vao nguyén li€u tao mudi than. Vi tri th hai va thir ba 3 are 1a cac
vi du cho cac diém tuy chon dé dua vao nguyén liéu tao mudi than bd sung hodc
cac chét oxy hoa dé 1am ting nhiét d6 trong thiét bi phan tng. Vi tri 4 1a mot vi du
cho diém dua vao cac chit oxy hoa, tuy y, bd sung. Piém 5 1a mot vi du cho vi tri
thich hop dé dép tit phan Gng. Cac dudng song song kép thé hién cho viéc thiét bi
phan tmg c6 thé c6 d6 dai batky. Cac chi sé D khac nhau thé hién cho cac kich
thuée (49 dai) khéc nhau cia thiét bj phan tmg. Tir D1 t6i D8 c6 thé 1a duong
kinh thich hop bét ky va c6 thé 13 giéng nhau hodc khac nhau. Vi dy, D2 ¢6 th8 1a
nhd hon D1 va D8, va D1 va D8 c6 thé 1a giéng nhau hozic khac nhau. Ving L1
hoidc viing L2 13 c4c vi du cho ving nhiét d6 thir nhét, va vung L3 1a mdt vi du
cho viing nhiét d¢ thit hai. Cac ky hiéu va/hodic nét v& khac cho thiét bj phan tmg
c6 thé dugc sir dung. Vi dy, D1 va/hodc D2 va/hoic D3 c6 thé cb cung kich thuéc
hoic khéc nhau. D5 va/hodc D6 va/hodc D7 c6 thé co thé c6 cung kich thuéc hoac
khéc nhau.

Néi chung, nguyén liéu tao mudi than c6 thé dugc phun vao trong thiét bi
phan tmg béi nhidu dong 3 (trong L-2), duoc thé hién trong Fig.2, chung dam
xuyén vao trong cic viing bén trong ciia dong khi chay néng, dé dam bao tbc do
tron cao va cit cac khi chay néng va nguyén liéu tao mudi than.

Nguyén liéu tao mudi than dua vao c6 thé duge dua vao theo cach thong
thuong bit ky dudi dang mot dong don hodic nhidu dong va viéc dua vao cac
nguyén liéu c6 thé thuc hién vai tbe do bét ky, téc do cho mdi dong co thé 1a
gidng nhau hoic khac nhau.

Sau khi hon hop phan (g chita mudi than dugce 1am ngudi (tirc 13, phan
tng dugc dap tit), cic chat khi ngudi di vé& phia sau vao cac phuong tién lam
ngudi va tach thong thudng, nhd d6 mudi than duge thu hdi. Viée tach mudi than
ra khoi dong khi dat dugc mot cach dé dang bai cac phuong tién thc“)rig thudong
nhu thiét bi két tia, thiét bi tach kiéu xyclo hogic thiét bi loc tii. Vi du, chit luu
1am ngudi ¢6 thé dugc phun ma né c6 thé 1a nudc hoic cac chét 16ng thich hop

khac dé dimg phan tmg hoé hoc. Sau khi mudi than dugc thu hdi, né c6 thé duge
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xtt Iy (dugc cai bién) béi viée gin vao va/hodc hip phu it nhit mot nhém hoéa hoc
1én trén mudi than nhu dugc mo ta trong phan mé ta.

Céac mirc PAH ctia mudi than dugc chon theo sang ché c6 thé dugc lam giam,
tinh theo ppm khéi lwong, tir 10% t&i 50%, tir 20% téi 50%, hodc tir 30% t&i 100%
hodc hon tinh theo ndng d6 ppm, khi so v6i mudi than duge chon c6 cling STSA
(£10% hodc + 5%) va khi khong xuét hién sy mét hoat tinh bé mit ctia mudi than va
theo cach kha str dung cung cac diéu kién thiét b phan tng (chi khéac cé céc nhiét do
cao hon va/hodc nhiét do kéo dai) va nguyén liu. ;

Qu4 trinh san xuit mudi than trong quy trinh nay c6 thé thuc hién trong
thiét bi phan tng mudi than kiéu 10 thong thudng bing cach st dung mét quy
trinh thong thudng, nhu duge md ta trong cac Patent My s6 6926877; 6485693;
6273142; 6024135; 6348181; 6156837; 6086841; va 5190739, cling véi cac bién
d6i va cac khac nhau da dugc luu ¥ trong phan mé ta.

Mudi than d3 dugc cai bién theo sang ché c6 thé dugc st dung trong cac
mg dung giéng nhu cdc mudi than thong thuong. Nhiéu loai mudi than da duge
cai bién theo sang ché c6 thé dugc st dung trong ché phdm, hdn hop hodc tng
dung bat ky.

Céc mudi than da dugc cai bién theo sang ché, vi du, 13 hitu ich cho viéc
diéu ché cac san phdm luu héa cao su nhu cc san pham luu hoa trong 18p xe. Noi
chung dwoc mong muédn trong viéc tao ra cac 16p xe néu sir dung cac mudi than
tao ra cac 16p xe c6 dd bén mai mon va tinh nang tré thoa dang. Cac dic tinh bao
mon cua 16p xe ¢6 lién quan t6i do bén mai mon. P bén mai mon cang 16n, thi
quang dudng 16p lin ma khéng bi hao mon cang dai. d6 tré ctia hdn hgp cao su chi
su khac nhau gitra nang luong dugc tac dong dé 1am bién dang hdn hop cao su, va
ning lugng duoc giai phong khi hdn hop cao su phuc hdi lai trang thai chua bién
dang ban du ctia n6. Cac 18p xe c6 cac tri sb tré thip 1am giam dd bén lan va do
d6 c6 kha nang lam giam sy tiéu thy nhién li€u cia phuong tién st dung lép Xe
nay. Do vay, dédc biét dugc mong mudn néu c6 mudi than ¢ kha ning tao d6 bén
mai mon 16n hon va d tr& giam trong céc 16p xe.

Sang ché bao gdm cac khia canh/cac phuong 4n/cac ddu hidu theo trinh tur
bét ky va/hodc theo su két hop bat ky:

-45-



2717172

1. Mudi than da dugc cai bién c¢6 STSA nidm trong khoang tir 70m”/g dén
250m2/g, va ¢6 bé mat da duogc t6i, va trong d6 mudi than da dugc cai bién nay la
mudi than 16 d3 duge gin vao va/hodc hip phu it nhit mdt nhém héa hoc.

2. Mudi than da dugc cai bién theo phuong an/ddu hiéu/khia canh bit ky
néu trén hodc dudi day, trong d6 mudi than 10 1a loai mudi than gia cuong.

3. Mudi than d3 duoc cai bién theo phuong an/diu hiéu/khia canh bt ky
néu trén hojc dudi ddy, trong d6 mudi than dd dugc cai bién ndy c6 ham luong
PAH22 nhé hon hoic bang 75ppm.

4. Mudi than da duoc cai bién theo phuong an/ddu hiéu/khia canh bat ky
néu trén hodc dudi day, trong d6 mudi than da dugc cai bién nay c6 ham luong
PAH22 nhé hon hoic bang 50ppm.

5. Mubi than d3 duoc cai bién theo phuong 4n/ddu hiéu/khia canh bit ky
néu trén hodc dudi ddy, trong d6 mudi than da dugc cai bién ndy c6 ham luong
PAH22 nhé hon hoic bing 20ppm.

6. Muo6i than da duge cai bién theo phuong an/d4u hiéu/khia canh bt ky
néu trén hodc dudi ddy, trong d6 mudi than da dugc cai bién nay c6 ham lugng
PAH22 nhé hon hoic bang 10ppm. |

7. Mudi than da dugc cai bién theo phwong an/ddu hiéu/khia canh bat ky
néu trén hoic dudi déy, trong d6 mudi than da duoc cai bién nay c6 ham lugng
PAH22 nhé hon hoic bing Sppm.

8. Mudi than d dugc cai bién theo phuwong 4n/ddu hiéu/khia canh bit ky
néu trén hodc dudi diy, trong d6 mudi than da dugce cai bién ndy c¢6 ham luong
PAH22 nhé hon hoic bing 1ppm.

9. Mubi than da dugc cai bién theo phwong 4n/d4u hidwkhia canh bét ky
néu trén hodc dudi day, trong d6 mudi than da dugce cai bién nay c¢6 ham luong
PAH22 nam trong khoang tir 0,001 dén Sppm.

10. Muodi than da dugc cai bién c6 ham luong PAH nho hon hoic bing
75ppm, trong d6 ham lugng PAH dugc xac dinh trén co s& ham lugng PAH22,
mudi than nay 1a mudi than 10, trong d6 mudi than d& dugc cai bién nay bao gbm

mudi than da dugc gén vao va/hoic hép phu 1€n no it nhét mot nhém hoa hoc.
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11. Mudi than da dugc cai bién theo phuong an/ddu hiéwkhia canh bit ky
néu trén hogc duéi ddy, trong d6 ham luong PAH 14 nhé hon hoic bang 10ppm.

12. Muoi than da dugc cai bién theo phuwong 4n/ddu hiéu/khia canh bét ky
néu trén hodc dudi day, trong d6 ham lugng PAH nim trong khoang tir 0,001 dén
&ppm.

13. Muoi than da dugc cai bién theo phuong an/ddu hiéu/khia canh bét ky
néu trén hoic dudi ddy, trong d6 mudi than da bi khir hoat tinh bé mit.

14. Muoi than da dugc cai bién theo phuong an/ddu hiéu/khia canh bét ky
néu trén hodc dudi day, trong d6 mudi than 13 loai mudi than gia cudng bi giam it
nhét 10% vé it nhat 12 mot dic tinh hoat tinh bé mit, so véi mudi than gén nhu c6
cing STSA va khong c6 nhém héa hoc da dugce gin vao va/hoidc hép phu.

15. Muoi than da duge cai bién theo phuong an/d4u hiéu/khia canh bét ky
néu trén hodc dudi day, trong d6 dic tinh hoat tinh bé mit dugc do bing ham
lugng cao su da lién két cia hop chit dan hoi bao gém mudi than d& dugc cai bién
nay.

16. Mudi than di dugc cai bién theo phuong 4n/d4u hiéu/khia canh bit ky
néu trén hoic dudi ddy, trong d6 dic tinh hoat tinh bé mit 1a it nhit mot dic tinh
tinh nang gia cuong.

17. Muoi than da dugc cai bién theo phuong 4n/d4u hiéu/khia canh bit ky
néu trén hoic dudi diy, trong d6 dic tinh tinh ning gia cudng 13 ung suit/bién
dang.

18. Mudi than da dugc cai bién theo phwong 4n/d4u hiéu/khia canh bat ky
néu trén hoic dudi ddy, trong dé dic tinh hoat tinh bé mit 13 it nhit mot dic tinh
dién thé bé mt.

19. Mudi than da dugc cai bién theo phuong 4n/diu hidu/khia canh bét ky
néu trén hodc dudi day, trong d6 mudi than dugc toi.

20. Mudi than d3 dugc cai bién theo phwong an/ddu hiéu/khia canh bét ky
néu trén hodc dudi day, trong d6 mudi than 1a loai mudi than gia cudng.

21. Mudi than di dugc cai bién theo phuong 4n/d4u hiéu/khia canh bat ky
néu trén hodc dudi day, trong d6 mudi than da dugc cai bién nay bao gém mudi

than ma di duogc gin vao trén no it nhét mot nhém héa hoc.
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22. Mudi than da dugc cai bién theo phuong an/ddu hiéuw/khia canh bit ky
néu trén hodc dudi ddy, trong d6 mudi than di dugc cai bién ndy bao gi‘)m mudi
than da dugc hip phu 1én n6 it nhat mét nhém héa hoc.

23. Mudi than d3 duogc cai bién theo phuong an/d4u hiéu/khia canh bt ky
néu trén hodc dudi ddy, trong d6 nhém da duoc hip phu I triazol bao gdm:

N-—N

\
/4 "
X N
H
hoic
N-—N N ——N

x/(N/\}mE\/\/\NB\X

hodc céc chét hd bién cua noé;

trong d6 Z, 14 nhom alkylen, trong d6 b bang 0 hoic 1;

X, nhu nhau hodc khac nhau, 1a H, NH,, SH, NHNH,, CHO, COOR,
COOH, CONR;, CN, CHj3, OH, NDD', hogc CF;;

A 132 nhém chire 1a SgR, SSO;H, SO,NRR', SO,SR, SNRR', SNQ, SO,NQ,
CO,NQ, S-(1,4-piperazindiyl)-SR, 2-(1,3-dithianyl), hodc 2-(1,3-dithiolanyl);
hodc gbc hydrocacbon mach thing, mach nhanh, thom, hodc vong dugc thé bing
mot hodc nhiéu nhém chirc néu trén;

trong d6 R va R', ma giéng nhau hodc khac nhau, 13 hydro; alkyl, alkenyl,
alkynyl da duoc thé hodc chua dugc thé co tir 1 t6i 12 nguyén tir cacbon mach
théng hodc mach nhéanh; aryl da dugc thé hodc chua dugce thé; heteoaryl da dugc
thé hoic chua dugc thé; alkylaryl di duoc thé hodc chua dugc thé; arylalkyl,
arylen, heteoarylen, hoic alkylarylen da dugc thé hodc chua duoc thé;

k 12 mot s6 nguyén nim trong khoang tir 1 dén 8 khi R 1a H va néu khong
thi k ndm trong khoang tir 2 t6i 8;

Q 1a (CHy)w, (CH2)x O(CH,),, (CH,)x NR(CH,),, hodc (CH,)x S(CH,),,
trong d6 x nam trong khoang tir 1 t6i 6, z ndm trong khoang tir 1 t6i 6, va w nam

trong khoang tir 2 t6i 6;
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E 1a nhém chira da Ivu huynh; va

triazol néu trén tity y duge thé tai N bang phén tir thé NDD’, trong d6

D va D', ching nhu nhau hodc khéic nhau, 1a H hodc C,-C, alkyl.

24. Mubi than d3 dugc cai bién theo phuong 4n/d4u hiéu/khia canh bit ky
néu trén hodic dudi day, trong do triazol bao gdm:

N—N N——

X /(N/\/\ _E \/\f\m >\x

hodc céc chét hd bién cta no, va

E 1a S,,, trong d6 w nam trong khoang tir 2 té1 8, SSO, SSO,, SOSO,,
SO,S0,.

25. Mudi than d3 dugc cai bién theo phuong an/diu hiéu/khia canh bét ky
néu trén hoic duéi day, trong do triazol bao gom:

A3

hoic cac chat hd bién cua né.
26. Mudi than da dugc cai bién theo phwong 4n/d4u hiéwkhia canh bat ky

néu trén hodc dudi day, trong do triazol la:

A
]

¥

hoic cac chat hd bién cua né, va

trong d6 Y 1a H hodc NH,.

27. Mudi than da dugc cai bién theo phwong 4n/diu hiéw/khia canh bét ky
néu trén hoic duéi ddy, trong d6 mudi than di dwgc hdp phu lén noé: 3-amino-
1,2,4-triazol-5-thiol, 3-amino-1,2,4-triazol-5-yl disulfua, 1,2,4-triazol-3-thiol,
hoic 1,2,4-triazol-3-yl disulfua, hoic sur két hop bét ky cia ching.
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28. Mudi than d3 dugc cai bién theo phuong an/diu hiéu/khia canh bét ky

néu trén hodc dudi day, da dugc hip phu 1én né pyrazol bao gom:

N——NH
\ A
. 3 // //————Zg‘/
Y hoic
B
X // T ﬁ%x
Y Y

hoic cac chét hd bién cua no;

trong d6 Z;, 12 nhém alkylen, trong d6 b bang 0 hoic 1;

X va'Y doc lap la H, NH,, SH, NHNH,, CHO, COOR, COOH, CONR,,
CN, CH;, OH, NDD', hodc CF;, hodc Y 1a R, trong d6 mdi X va Y 1a giéng nhau
hoac khac nhau;

A 1a nhém chuce 1a SR, SSO;H, SO,NRR', SO,SR, SNRR', SNQ, SO,NQ,
CO,NQ, S-(1,4-piperazindiyl)-SR, 2-(1,3-dithianyl), hodc 2-(1,3-dithiolanyl);
hoac géc hydrocacbon mach théng, mach nhanh, thom, hodc vong dugc thé b?lng
mot hodc nhidu nhém chirc néu trén; ,

trong d6 R va R', ma giéng nhau hodc khac nhau, 13 hydro; alkyl, alkenyl,
alkynyl da dugc thé hodc chua dwoc thé c6 tir 1 t6i 12 nguyén tir cacbon mach
théng hodc mach nhanh; aryl da duoc thé hoic chua dugc thé; heteoaryl da dugc
thé hodc chua dugc thé; alkylaryl da duogc thé hodc chua dugc thé; arylalkyl,
arylen, heteoarylen, hoic alkylarylen d& duoc thé hodc chua dugc thé;

k 12 mot s6 nguyén nam trong khoang tir 1 dén 8 khi R 1a H va néu khéong
thi k ndm trong khoang tir 2 t5i 8;

Q 1a (CHy)w, (CH2)x O(CH,),, (CHy)x NR(CH,),, hodc (CHp)x S(CHa),,
trong d6 x nam trong khoang tir 1 t6i 6, z ndm trong khoang tir 1 t6i 6, va w nim
trong khodng tir 2 téi 6; va

D va D', chiing nhu nhau hoéc khac nhau, 1a H hoic C;-C, alkyl.
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E 1a nhém chtra da luu huynh.

29. Mudi than da duoc cai bién theo phuong an/diu hidw/khia canh bét ky
néu trén hoic dudi day, trong d6 nhém da duoc hip phu la:

a) it nhat mot triazol;

b) it nhit mét pyrazol; hozic

su két hop bit ky cua ching, trong d6 chit don da cai bién nay cai thién do
bén mai mon khi ¢c6 mit trong hdn hop chét dan hdi so véi chit don khong duoc
cai bién.

30. Mudi than dd dugc cai bién theo phuong an/ddu higwkhia canh bét ky
néu trén hodc dudi day, trong d6 a) cé mat va 1a 1,2,4-triazol.

31. Mudi than dd dugc cai bién theo phuong an/diu hidwkhia canh bat ky
néu trén hozc dudi day, trong d6 a) hoic b) bao gdbm phan tir thé chira Iuvu huynh.

32. Mudi than da duoc cai bién theo phwong an/ddu hidu/khia canh bét ky
néu trén hodc duédi day, con bao gém it nhit mot nhém hoéa hoc duge gén vao
mudi than.

33. Mudi than d3 duoc cai bién theo phuong an/d4u hiéu/khia canh bét ky
néu trén hoic dudi day, trong d6 nhém héa hoc c6 it nhat mdt nhém hiru co.

34. Mudi than d3 duoc cai bién theo phuong an/d4u hiéu/khia canh bét ky
néu trén hozc dudi day, trong d6 nhém hitu co bao gém:

a) it nhit mot triazol;

b) it nhit mot pyrazol;

¢) it nhat mot imidazol; hodc

cac két hop bét ky caa chung.

35. Mudi than dd duoc cii bién theo phuong 4n/ddu hiéu/khia canh bét ky

néu trén hodc dudi day, trong d6 nhom hitu co 1a triazol duge gan vao mudi than va

bao gom:
. NN X
/& \\_Z/
X N / °
i

hodc cac chat ho bi€n cua no;
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trong d6 Z;, 1a nhém alkylen, trong d6 b bang 0 hoic 1;

X bao gdm mot lién két v6i chat don;

Y 1a H, alkyl, aryl, hodc NH,;

A 1a nhém chuc 1a SiR, SSOsH, SO,NRR', SO,SR, SNRR', SNQ, SO,NQ,
CO,NQ, S-(1,4-piperazindiyl)-SR, 2-(1,3-dithianyl), hodc 2-(1,3-dithiolanyl);
hoidc géc hydrocacbon mach théng, mach nhénh, thom, hodc vong duoc thé béng
mot hodc nhiéu nhém chirc néu trén;

trong d6 R va R', ma giéng nhau hodc khac nhau, 14 hydro; alkyl, alkenyl,
alkynyl da dugc thé hodc chua dugc thé c¢6 tir 1 t6i 12 nguyén tir cacbon mach
théng hodc mach nhénh; aryl da duogc thé hodc chua duge thé; heteoaryl da dugc
thé hodc chua dugc thé; alkylaryl da duoc thé hodc chua duge thé; arylalkyl,
arylen, heteoarylen, hodc alkylarylen da dugc thé hodc chua duoc thé;

k 12 mot s6 nguyén ndm trong khoang tir 1 dén 8; va

Q 1a (CHy)w, (CH2); O(CH,),, (CHy)x NR(CHa),, hodc (CHy), S(CHy),,
trong d6 X ndm trong khoang tir 1 t6i 6, z ndm trong khoang tir 1 t6i 6, va w nim
trong khoang tir 2 t6i 6.

36. Mudi than da duoc cai bién theo phuong 4n/d4u hiéw/khia canh bt ky

néu trén hodc dudi ddy, trong d6 nhém hiru co 1 triazol dugce gan vao mudi than va

A
/( \\_—z/
X N b
H
N ~—N N ——

‘x/&m/}xm&_\/\/\m\ X

hodc céac chat hd bién cia né;

bao gom:

hoéc

trong d6 Z, 1a nhoém alkylen, trong d6 b béng 0 hoéc 1;
it nhét mot X bao gém mot lién két voi chét don, va X con lai bt ky bao gém

mot lién két véi chat don hodc mdt nhom chirc;
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A 1a nhém chuc 1a SR, SSO;H, SO,NRR', SO,SR, SNRR', SNQ, SO,NQ,
CO,NQ, S-(1,4-piperazindiyl)-SR, 2-(1,3-dithianyl), hodc 2-(1,3-dithiolanyl); hodc
géc hydrocacbon mach théng, mach nhanh, thom, hodc vong dugc thé b?mg mat
hodic nhiu nhém chirc néu trén;

trong d6 R va R, ma gidéng nhau hogc khac nhau, 13 hydro; alkyl, alkenyl,
alkynyl da duoc thé hodc chua dugc thé c6 tir 1 t6i 12 nguyén tir cacbon mach thing
ho#ic mach nhénh; aryl da duoc thé hodc chua dugc thé; heteoaryl da dugc thé hodc
chua dugc thé; alkylaryl da duoc thé hodc chua dugc thé; arylalkyl, arylen,
heteoarylen, hodc alkylarylen da duoc thé hodc chua dugc thé;

k 12 mot s6 nguyén nim trong khoang tir 1 dén 8 khi R 13 H va néu khong thi
k nam trong khoang tir 2 t6i 8;

Q 1a (CHy)w, (CH2)x O(CHy),, (CHy)x NR(CH,),, hoac (CHy)x S(CHy),, trong
d6 x ndm trong khoang tir 1 t6i 6, z ndm trong khoang tir 1 t&i 6, va w nam trong
khoang tir 2 t6i 6;

E 1a gbc chira da luu huynh; va

triazol néu trén tily y dugc thé tai N bang phan tir thé NDD’, trong d6

D va D', chung nhu nhau hodc khéc nhau, 1a H hodc C;-C, alkyl.

37. Muodi than dd dugc cai bién theo phuong an/diu hiéu/khia canh bit ky
néu trén hodc dudi day, trong d6 nhém hitu co 1a triazol dugc gén vao chat don muodi
than va bao gom:

N-——N N—

PENSN

hoic cac chét hd bién cta no;

va it nhat mot X 12 lién két néu trén va X con lai 1a H, NH,, hodc OH.

38. Mudi than da dugc cai bién theo phuong 4n/dau hiéwkhia canh bt ky
néu trén hodc dudi day, trong d6 nhém hiru co 1a triazol duge gén vao mudi than va

bao gom:
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N——N N—

X%N>\—E\//\

hoéc cac chat ho bién cia no;

\

N
H

trong d6 E1a S,,

X1a H, OH, hoic NH,, hoic bao gdm mét lién két v6i chét don, va

trong do it nhét mot X bao gﬁ‘)m mot lién két véi chét don.

39. Mudi than da duoc cai bién theo phuong an/ddu hidu/khia canh bét ky
néu trén hoic dudi day, trong d6 nhém hitu co 13 triazol duoc gin vao mudi than va
l1a nhém 1,2,4-triazol-3-yl.

40. Mudi than da duoc cai bién theo phuong 4n/d4u hiéw/khia canh bét ky
néu trén hodc dudi ddy, trong d6 nhém hitu co 13 triazol dugce gin vao mudi than va
la nhdm 3-mercapto-1,2,4-triazol-5-yl.

41. Mubi than da dugc cai bién theo phuong an/ddu hiéwkhia canh bét ky
néu trén hodc dudi ddy, trong d6 nhém hiru co 14 imidazol duoc gan vao mudi than.

42. Mubi than da dugc cai bién theo phuong 4n/dau hiéwkhia canh bét ky

néu trén hodc dudi day, trong dé imidazol dugc gan vao mudi than va bao goém:

e
A
}{\_‘_’N ' X
PSS
| -

hoéc céc chat ho bién cia no;

trong d6 Z, 12 nhom alkylen, trong d6 b bang 0 hoic 1;
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mdi X bao gém mot lién két voi chét don, H, alkyl, aryl, hodac NH,, véi didu
kién 12 it nhat mot X bao gém mot lién két;

Y 1a H hoac NH,;

A 13 nhém chire 14 SR, SSO;H, SO,NRR', SO,SR, SNRR', SNQ, SO,NQ,
CO,NQ, S-(1,4-piperazindiyl)-SR, 2-(1,3-dithianyl), hodc 2-(1,3-dithiolanyl); hodc
gbc hydrocacbon mach thing, mach nhanh, thom, hodc vong dugc thé bing mot
hoéc nhiéu nhom chire néu trén;

trong d6 R va R, chiing c6 thé 13 gidng nhau hodic khac nhau, 12 hydro; alkyl,
alkenyl, alkynyl da dugc thé hodc chwa duoc thé c6 tir 1 t6i 12 nguyén tir cacbon
mach thing hoic mach nhénh; aryl da dugc thé hoic chua dugc thé; heteoaryl da
duoc thé hodc chua dugc thé; alkylaryl da dugc thé hodc chua dugc thé; arylalkyl,
arylen, heteoarylen, hodc alkylarylen da dugc thé hodc chua dugc thé;

k 12 mot s6 nguyén nam trong khoang tir 1 dén 8;

Q 1a (CHy)w, (CH2), O(CHy),, (CHy)x NR(CHy),, hoac (CH,)x S(CH,),, trong
d6 x nam trong khoang tir 1 t6i 6, z nim trong khoang tir 1 t6i 6, va w nim trong
khoang tir 2 t61 6; va

E 1a nhom chira da luu huynh.

43. Mudi than da dugc cai bién theo phuong an/diu hiéu/khia canh bét ky
néu trén hoiic dué6i déy, trong d6 nhém hitu co bao gdm nhém béo hodc nhém thom.

44. Mubi than da dugc cai bién theo phuong an/diu hiéu/khia canh bét ky
néu trén hodc dudi ddy, trong d6 nhom hiru co bao gdm nhém alkyl hoic nhom
thom c6 it nhét mot nhém chie 1a R, OR, COR, COOR, OCOR, mudi carboxylat,
halogen, CN, NR,, SO;H, mudi sulfonat, NR(COR), CONR,, NO,, PO;H,, mudi
phosphonat, mudi phosphat N=NR, NR;'X, PR;'X, S{R, SSO;H, mudi SSO;,
SO,NRR', SO,SR, SNRR', SNQ, SO,NQ, CO,NQ, S-(1,4-piperazindiyl)-SR, 2-(1,3-
dithianyl) 2-(1,3-dithiolanyl), SOR, hodc SO,R, trong d6 R va R', ma giéng nhau
~ hodc khac nhau, doc 1dp 1a hydro, hydrocacbon no hoic khong no; duoc thé hoic
chua duge thé, co tir 1 t6i 12 nguyén tir cacbon, mach théng hodc mach nhanh, va k
12 mdt sb nguyén nam trong khoang tir 1 dén 8, va X 1a halogenua hoic anion ¢

ngudn gbc tir axit hiru co hoic v6 co, Q 1a (CHp), (CH,)O(CH,),
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(CH,),NR(CHy,),, hoic (CH,),S(CH,),, trong d6 w 12 mét s nguyén nim trong
khoang tir 2 t6i 6 va x va z doc 1ap 1a cac sd nguyén nim trong khoang tir 2 tdi 6.

45. Muoi than da duoc cai bién theo phuong 4n/diu hiéu/khia canh bt ky
néu trén hogc dudi diy, trong d6 nhém hiru co bao gdm nhém thom c6 cong thirc
AyAr-, trong do Ar la géc thom va A 1a R, OR, COR, COOR, OCOR, mubi
carboxylat, halogen, CN, NR,, SO3H, mudi sulfonat, NR(COR), CONR;,, NO,,
PO;H,, mudi phosphonat, mudi phosphat N=NR, NR;'X’, PR;'X’, SiR, SSO;H,
mubi  SSO;, SO,NRR!, SO,SR, SNRR', SNQ, SO,NQ, CO,NQ, S-(1,4-
piperazindiyl)-SR, 2-(1,3-dithianyl) 2-(1,3-dithiolanyl), SOR, hodc SO,R, trong d6
R va R', ma giéng nhau hodc khac nhau, doc 1ap 1a hydro, hydrocacbon no hoac
khéng no, da dugc thé hodc chua dugc thé, c6 1 tdi 100 nguyén tir cacbon, mach
thang hodc mach nhéanh, va k 1 mét sb nguyén nim trong khoang tir 1 dén 8, va X
1a halogenua hodc anion c6 ngudn gdc tir axit hitu co hodc v co, Q 1a (CH)y,
(CH,)O(CHs;),, (CH,),NR(CH,),, hodc (CH;),S(CH,),, trong d6 w 1a mot ) nguyén
nim trong khoang tir 2 t&i 6 va x va z doc 1ap 1a cic s& nguyén nim trong khoéng tur
2 t6i 6, va y 1a mdt s& nguyén nidm trong khoang tir 1 dén tng sb cac gbc -CH co
trong gbc thom.

46. Mudi than dd duogc cai bién theo phuong 4n/diu hiéwkhia canh bat ky
néu trén hodc duéi day, trong d6 nhém héa hoc duge gin vao va bao gdm nhém
thom c6 cong thitc AyAr-, trong d6 Ar 1a gbc thom va A 1a R, OR, COR, COOR,
OCOR, mudi carboxylat, halogen, CN, NR,, SO;H, mudi sulfonat, NR(COR),
CONR;, NO,, PO;H,, mudi phosphonat, mubi phosphat N=NR, NR;X, PR;' X,
SR, SSO;H, a mudi SSO5, SO,NRR!, SO,SR, SNRR', SNQ, SO,NQ, CO,NQ, S-
(1,4-piperazindiyl)-SR, 2-(1,3-dithianyl) 2-(1,3-dithiolanyl), SOR, hodc SO,R, trong
d6 R va R', ma gidng nhau hozc khac nhau, doc l4p 1a hydro, hydrocacbon no hoic
khong no, da dugc thé hodc chua dugc thé, c6 1 t6i 100 nguyén tir cacbon, mach
thang hodc mach nhanh, va k 1a mét sb nguyén nim trong khoang tir 1 dén 8, va X
1a halogenua hodc anion c¢6 nguén géc tir axit hitu co hoac vo co, Q 1a (CH,),
(CH,),O(CHy;),, (CH,),NR(CHy,),, hodc (CH,):S(CH,),, trong d6 w la mot sd nguyén

nam trong khoang tir 2 t6i 6 va x va z ddc 14p 1a cac s6 nguyén nim trong khoang tir
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2 t6i 6, va y 1a mot s nguyén ndm trong khoang tir 1 dén tbng s6 cac gbe -CH c6
trong gbc thom.

47. Mudi than da duoc cii bién theo phuwong 4n/ddu hiéwkhia canh bét ky
néu trén hodc dudi déy, trong d6 Ar bao gdbm nhém triazol.

48. Mudi than da duoc cai bién theo phuong 4n/ddu hiéwkhia canh bét ky
néu trén hoic dudi day, trong d6 Ar bao gdm nhém pyrazol. |

49. Mudi than di duoc cai bién theo phuong an/ddu hiéwkhia canh bét ky
néu trén hogc dudi day, trong d6 Ar bao gdm nhém imidazol.

50. Mudi than da dugc cai bién theo phuong 4n/ddu hiéwkhia canh bét ky
néu trén hoic dudi ddy, trong d6 nhém hiru co c6 it nhidt mot nhém
aminometylphenyl. |

51. Mudi than d4 dugc cai bién theo phuong an/ddu hiéwkhia canh bét ky
néu trén hodc dudi ddy, trong d6 nhom hitu co 1a X-CgH,-S-S-CgHy-X, trong @6 it
nhét mot X 1a mot lién két véi mudi than va X con lai 1a mot lién két véi mudi than
hodc mdt nhém chire.

52. Mudi than da dugc cai bién theo phuong an/ddu hiéwkhia canh bét ky
néu trén hodc dudi déy, trong d6 nhém hiru co bao gdm it nhit mét sulfua hoic
polysulfua thom.

53. Mudi than da dugc cai bién theo phuong 4n/déu hi¢u/khia canh bat ky
néu trén hoic dudi dy, da dugc hip phu mot leong tir 0,01 téi 10micromol nhém di
V(‘)ng/m2 dién tich bé mit ciia mudi than. ‘

54. Mudi than da dugc cai bién theo phuwong an/ddu hiéu/khia canh bt ky
néu trén hodc dudi day, da dugc hép phu mot Iugng tir 0,01 t6i 6 micromol nhém di
vc‘)ng/m2 dién tich bé mit ctia mudi than.

55. Muoi than dd dugc cai bién theo phuong an/d4u hiéu/khia canh bét ky
néu trén hodc dudi day, trong d6 mudi than da dugc cai bién ndy cai thién 4o bén
mai mon khi c¢6 mit trong hdn hop chit dan hdi so véi mudi than khéng duogc cai
bién, nhung c6 ciing ham lugng PAH va v& co ban 13 twong tir hoic ciing STSA.

56. Mudi than da dugc cai bién theo phwong 4n/ddu hiéu/khia canh bit ky

néu trén hoic dudi day, trong d6 d6 bén mai mon duoc ting 1én it nhat 1a 10%.
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57. Mudi than da dugc cai bién theo phwong 4n/d4u hiéwkhia canh bit ky
néu trén hogic dudi day, trong d6 d6 bén mai mon duoc ting 1én it nhat 13 50%.

58. Mudi than da dugc cai bién theo phuong an/d4u hiéu/khia canh bat ky
néu trén hozic dudi day, trong d6 d6 bén mai mon duoc ting 1én it nhét 13 75%.

59. Mudi than da dugc cai bién theo phwong an/d4u hiéu/khia canh bét ky
néu trén hodc dudi day, trong d6 dd bén mai mon dugc ting 1én it nhét 14 100%.

60. Chit don da cai bién nay theo phuong 4n/d4u hiéu/khia canh bit ky néu
trén hodc duéi ddy, trong d6 mudi than da dugc cai bién ndy cai thién d6 bén mai
mon khi c6 mit trong hdn hop chét dan hdi so véi mudi than khong dugc cai bién,
nhung ¢6 cing ham luong PAH va STSA, va cai thién (1am giam) do tré khi c6 mat
trong hdn hop chit dan hdi so véi mudi than khéng duge cai bién, nhung ¢ cing
ham lugng PAH.

61. éhét don d4 cai bién nay theo phuong an/d4u hiéu/khia canh bt ky néu
trén hozic dudi ddy, trong d6 do tré dugc cai thién (dugc giam) it nhét 13 5%.

62. Mudi than da duoc cai bién theo phuong an/ddu hiéu/khia canh bét ky
néu trén hodc dudi diy, trong d6 do tré dugc cai thién (dugc giam) it nhit 14 10%.

63. Mudi than d3 duoc cai bién theo phuong an/diu hiéu/khia canh bt ky
néu trén hodc dudi ddy, trong d6 do tré duge cai thién (dugc giam) it nhét 1 20%.

64. Mudi than da dugc cai bién theo phwong an/d4u hiéu/khia canh bét ky
néu trén hodc dudi ddy, trong d6 do bén mai mon dugc ting 1én it nhét 1a 10% va do
tré dugc cai thién (duoc giam) it nhit 13 5%.
| 65. Mudi than da dugc cai bién theo phuong an/ddu hiéw/khia canh bt ky
néu trén hodc duéi day, trong d6 do bén mai mon dugc tdng 1én it nhét 13 50% va do
tré dugc cai thién (dugc giam) it nhat 13 10%.

66. Mudi than da dugc cai bién theo phuong 4n/diu hiéwkhia canh bit ky
néu trén hodc duéi day, trong d6 do bén mai mon dugc tang lén it nhét 12 75% va do
tré duoc cai thién (dugc giam) it nhit 13 15%.

67. Mudi than dd dugc cai bién theo phuong 4n/ddu hiéwkhia canh bt ky

néu trén hodc dudi ddy, trong d6 nhém hoa hoc duge gan vao va 1a triazol bao gom:

-58-



2717172

A

NN N ——N

PR

hoic cac chat hd bién ciia né, trong d6

hoéc

trong d6 Zy, 12 nhém alkylen, trong d6 b bang 0 hoic 1;

it nhat mot X bao gém mot lién két v6i chit don va X con lai bat ky bao géln
mot lién két voi chat don hodic mot nhém chic;

A 1a nhém chtce 1a SR, SSO;H, SO,NRR', SO,SR, SNRR', SNQ, SO,NQ,
CO,NQ, S-(1,4-piperazindiyl)-SR, 2-(1,3-dithianyl), hodc 2-(1,3-dithiolanyl); hoac
géc hydrocacbon mach théng, mach nhéanh, thom, hodc vong duogc thé bﬁng mot
ho#ic nhiéu nhém chirc néu trén;

trong d6 R va R', chung c6 thé 13 giéng nhau hoidc khac nhau, 13 hydro; alkyl,
alkenyl, alkynyl da dugc thé hodic chua duoc thé c6 tir 1 téi 12 nguyén tir cacbon
mach théng hodc mach nhanh; aryl da duoc thé hodc chua dugc thé; heteoaryl da
dugc thé hodc chua dugc thé; alkylaryl da duoc thé hodc chua duogc thé; arylalkyl,
arylen, heteoarylen, hoic alkylarylen da duoc thé hodc chua dugc thé;

k 12 mot s6 nguyén ndm trong khoang tir 1 dén 8;

Q 1a (CHy)w, (CH2), O(CHy),, (CHy)x NR(CH,),, hodc (CHy)x S(CHy),, trong
d6 x ndm trong khoang tir 1 t6i 6, z nim trong khoang tir 1 t6i 6, v w nim trong
khoang tir 2 t6i 6;

E 1a gbc chira da Iwu huynh; va

triazol néu trén tiy ¥ duogc thé tai N bang phén tir thé NDD’, trong d6

D va D', ching nhu nhau hodc khéc nhau, 1a H hodc C;-C, alkyl.

68. Mudi than dd duoc cai bién theo phuwong an/diu hidwkhia canh bit ky

néu trén hodc dudi day, trong do triazol 1a:
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A3

hodc cac chat hd bién cia né.
69. Mudi than da duoc cai bién theo phwong 4n/du hiéwkhia canh bét ky

néu trén hodc dudi day, trong do triazol la:

PENSN

hodc céc chit hd bién cua no. 4

70. Mudi than da dugc cai bién theo phuong an/d4u hiéu/khia canh bt ky
néu trén hodic dudi ddy, c6 ham Iwong dugc gin vao nam trong khoang tir 0,1 t6i
6mol/m* bé mit chét don.

71. Mudi than da duoc cai bién theo phwong an/ddu hidwkhia canh bt ky
néu trén hodc duédi day, trong dé6 mudi than da dugc cai bién nay cai thién do tré khi
c6 mit trong hdn hop chit dan hdi khi so véi mudi than khong duoc cai bién.

72. Mudi than da duoc cai bién theo phwong 4n/ddu hidw/khia canh bit ky
néu trén hoic dudi ddy, trong d6 do tré duoc 1am giam it nhit 1a 5%.

73. Mudi than da duoc cai bién theo phwong 4n/ddu hiéwkhia canh bit ky
néu trén hodc dudi ddy, trong d6 do trd dugc 1am giam it nhit 10%.

74. Mudi than da dugc cai bién theo phuong an/diu hiéwkhia canh bat ky
néu trén hodc dudi ddy, trong 46 do tr& dugc 1am giam it nhat 14 20%.

75. Mudi than da duogc cai bién theo phuong an/d4u hiéwkhia canh bt ky
néu trén hojc duéi ddy, trong d6 nhém hoéa hoc dugc gin vao Ia
Ar(CH,)4Si(CH,).Ar', trong d6 Ar va Ar' la gidng nhau hodc khac nhau va 13 arylen
hoiic heteoarylen; k 12 mdt sb nguyén ndm trong khoang tir 1 dén 8; q 1a mot sb
nguyén nam trong khoang tir 0 dén 4; va r 1a mot s6 nguyén nam trong khoang tir 0
dén 4.
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76. Mudi than da duoc cai bién theo phuong an/d4u hiéuwkhia canh bét ky
néu trén hodc duéi ddy, trong d6 Ar va Ar' 13 arylen; k 13 mot s6 nguyén nim trong
khoang tir 1 dén 8; va q var biang 0.

77. Mubi than da duoc cai bién theo phuong an/d4u hiéwkhia canh bt ky
néu trén hodc dudi ddy, trong d6 Ar va Ar' 1a phenylen; k 13 mot s6 nguyén nim
trong khoang tir 2 t6i 4; va q va r bang 0.

78. Mudi than da dugc cai bién theo phuong an/d4u hidwkhia canh bét ky
néu trén hodc dudi day, trong d6 k bang 2.

79. Mudi than da dugc cai bién theo phuong an/d4u hiéwkhia canh bat ky
néu trén hodc du6i ddy, trong d6 Ar va Ar' 1a heteoarylen; k 13 mot s6 nguyén nam
trong khoang tir 1 dn 8; va q va r bang 0.

80. Mudi than da duge cai bién theo phwong an/d4u hiéwkhia canh bét ky
néu trén hodic du6i ddy, trong d6 Ar va Ar' 1a benzothiazolylen; k 14 mot s6 nguyén
nim trong khoang tir 2 t6i 4; va q va r bang 0.

81. Muoi than da duoc cai bién theo phuong an/d4u hiéu/khia canh bat ky
néu trén hodc dudi day, trong d6 k bing 2.

82. Muoi than da duoc cai bién theo phuong 4n/ddu hidwkhia canh bét ky
néu trén hodc dudi ddy, trong d6 nhém hoéa hoc 1a Ar(CH,),Si(CH,),Ar', trong d6 Ar
14 arylen ho#ic heteoarylen; Ar' 13 aryl hodc heteoaryl; k 1a mét s& nguyén nam trong
khoang tir 1 dén '8; q 12 mot sé nguyén nam trong khoang tir 0 dén 4; va r 1a mot sb
nguyén nim trong khoang tir 0 dén 4.

83. Mudi than da dugc cai bién theo phuong 4n/d4u hidwkhia canh bét ky
néu trén hodc dudi ddy, trong d6 Ar 1a arylen; Ar' 13 aryl; k 13 mdt s6 nguyén nim
trong khoang tir 1 dn 8; va q var bang 0.

84. Mudi than da dugc cai bién theo phwong an/d4u hidukhia canh bét ky
néu trén hoic dudi ddy, trong d6 Ar 13 phenylen; Ar' 14 phenyl; k 1 mot sé nguyén
nim trong khoang tir 2 t6i 4; va q va r bang 0.

85. Mudi than da dugc cai bién theo phuong 4n/diu hiéu/khia canh bét ky
néu trén hodc dudi ddy, trong d6 Ar 1 phenylen; Ar' 14 heteoaryl; k 1a mot sb

nguyén nam trong khoang tir 1 dén 8; va q va r bang 0.
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86. Mudi than da duogc cai bién theo phuong 4n/d4u hiéu/khia canh bit ky
néu trén hozc dudi ddy, trong d6 Ar 1a phenylen; Ar' 1a benzothiazolyl; k 1a mot s6
nguyén nim trong khoang tir 2 téi 4; va q va r bing 0.

87. Mudi than da dugc cai bién theo phuong 4n/d4u hiéuwkhia canh bat ky
néu trén hodc dudi day, trong d6 nhdm hda hoc 1a -(CgHy)-Si-(CeH,)-NH, trong do k
1 m6t s6 nguyén nim trong khoang tir 2 t6i 8.

88. Mudi than dd duoc cai bién theo phuong an/d4u hiduwkhia canh bit ky
néu trén hodc dudi day, trong d6 nhém héa hoc 1a -(CgHy)-S,-(CsHy)-NH, va k béng
2.

89. Mubi than da dugc cai bién theo phuong an/d4u hiéu/khia canh bat ky
néu trén hodc dudi day, trong dé6 mudi than khong bi graphit hoa.

90. Hon hop chét dan hdi chira mudi than da dugc cai bién theo phuong
an/d4u hiéu/khia canh bt ky néu trén hodc dudi dy va it nhat mot chat dan hoi.

91. San pham chira hdn hop chit dan hdi theo phwrong an/d4u hiéu/khia canh
bat ky néu trén hodc dudi ddy.

92. San phim theo phuong 4n/d4u hiéwkhia canh bat ky néu trén hodc duéi
day, trong d6 san pham nay 1a 16p xe hodc mot b phén cia né.

93. San phim theo phwong 4n/d4u hiéw/khia canh bat ky néu trén hodc duéi
day, trong d6 san pham nay 14 gai 16p xe hodc sudn bén 16p xe.

94. Phuong phap dé cai thién d6 bén mai mon trong hén hop chit dan hdi bao
gbm budc dua it nhat mot mudi than da duoc cai bién theo phuong an/déu hiéu/khia
canh bét ky néu trén hodc dudi ddy vao hdn hop chit dan héi truée khi lru hoa.

95. Phuong phap dé cai thién (Iam giam) do tr& trong hdn hop chéit dan hdi
bao gébm budc dua it nhit mot mudi than da duoc cai bién theo phuong an/diu
hiéw/khia canh bat ky néu trén hodc dudi ddy vao hdn hop chit dan hdi trude khi luu
hoa.

| 96. Phuong phap dé 1am ting do bén mai mon va lam giam do tré trong hén
hop chit dan hdi bao gdm budc dira mudi than da dugc cai bién theo phuong an/d4u
hiéwkhia canh bat ky néu trén hodc dudi ddy vao hdn hop chit dan hdi trude khi luu

héa.
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97. Phuong phap san xuit mudi than da duogc cai bién theo phuong 4n/diu
hiéw/khia canh bat ky néu trén hodc dudi ddy, phuong phap nay bao gdm céac budc:

dua vao thiét bi phan ng it nhét mot nguyén li€u tao mudi than tai mot hodc
nhiéu diém dwa vao va tron hop it nhat mot nguyén li€u tao mudi than véi dong khi
néng dé tao ra mudi than va cac PAH trong dong phéan Gng, va dong phan ng nay
dich chuyén vé phia sau tir mot hodc nhidu diém dua vao va phoi dong phan Ung nay
t6i nhiét d6 vé co ban dii dé phan hiy cac PAH va sau d6 dap tit phan img cho dong
phén tng chtra mugi than, va

thu hdi mudi than c6 mirc PAH22 nhé hon hoic bang 75ppm sau khi dép tit
phén ng;

va sau d6 gin vao va/hodc hip phu mot hodc nhiu nhém héa hoc 1én trén
mudi than.

98. Phuong phap san xuit mudi than da dugc cai bién theo phuong an/déu
hidwkhia canh bét ky néu trén hodc duéi day, phuong phap nay bao gdm cac budc:

dura vio thiét bi phan tmg it nhit mot nguyén lidu tao mudi than tai mot hodc
nhiéu diém dua vao va trén hop it nhét mot nguyén li€u tao mudi than véi dong khi
néng dé tao ra mudi than va cac PAH trong dong phén Gng, va dong phan g nay
dich chuyén vé phia sau tir mot hoic nhidu diém dua vao va phoi dong phan ing nay
t6i nhiét do vé co ban du dé phan hily cac PAH va 1am mét it nhat mot phén hoat
tinh bé mit ctia mdi than va sau d6 dép tit phan tng cho dong phéan Umg chtra mudi
than, va

thu hdi mudi than c6 mirc PAH22 nhé hon hozc bing 75ppm sau khi dép tét
phan tmg;

va sau do gén vao va/hodc hép phu mét hozic nhiéu nhém héa hoc 1én trén
mudi than dé phuc hdi it nhat mot phﬁn mot hodc nhidu dic tinh bi mét do sy mét
hoat tinh bé mit va tao ra mudi than da dugc cai bién.

99. Phu’dng phép theo phuong an/diu hiéw/khia canh bt ky néu trén hoic
duéi day, trong d6 thoi gian luu tri nim trong khoang tir 10 &n 500ms.

100. Phuong phép theo phuong 4n/ddu hiéu/khia canh bit ky néu trén hoic
duéi day, trong d6 thoi gian luu trii nim trong khoang tir 30 dén 300ms & nhiét do
n3m trong khoang tir 1200°C dén 1800°C.

-63-



2717172

101. Phuong phép theo phuong 4n/d4u hiéu/khia canh bt ky néu trén hoic
dudi day, trong d6 nhiét do nhiét do dat duoc béi viée dira vao mot hodc nhidu dong
chira chit oxy héa vao dong phan {mg sau khi dién tich bé mat ciia mudi than da
duoc tao ra va trude khi dap tit phan tng.

102. Phuong phép san xudt mudi than di duoc cai bién, phuong phap nay
bao gdm cac budc:

dua mudi than nguyén li¢u cé ham lugng PAH trén 75ppm t6i nhiét do xi ly
nam trong khoang tir 1200°C dén 1800°C trong khoang thoi gian tir 30 phut t&i 4
gitr & dé t61 mudi than va vé co ban 13 phan hity lvong PAH néu trén dé c6 ham
lwong PAH thip nho hon hozc bing 50ppm, va

sau d6 gin vao va/hoic hép phu mot hoac nhiéu nhém héa hoc vao mudi
than.

103. Phuong phép theo phuong 4n/d4u hiéu/khia canh bat ky néu trén hoic
dudi ddy, trong d6 ham lugng PAH thip 1a nhé hon hodc bing 10ppm.

104. Phuong phap theo phuong 4n/d4u hiéw/khia canh bat ky néu trén hodc
dudi day, trong d6 mudi than nguyén liéu bi mit hoat tinh bé mat trong qua trinh xir
ly nhiét néu trén.

Sang ché c6 thé bao gém su két hop bét ky cta cac phuong an hoidc cdc
déu hiéu khac nhau néu & trén va/hodc & dudi. Su két hop bét ky cua céc du hiéu
dugc dé cdp ¢ day dugc xem la mot ph?m cua sang ché va khong c6 su gidi han
dugc dy dinh d6i véi céc déu hidu két hop bit ky. |

Sang ché s& duoc 1am o hon nita bang cac vi du dudi ddy, ching dugc du

liéu d€ 1am vi du theo sang ché.

Vi du thuc hién sang ché

Céac miu mudi than dugc sir dung trong nghién ciru nay gém cac vt liéu
dugc san xudt boi hing Cabot Corporation bing quy trinh kiéu 10 (Xem cac 4n
p_hém: J. B. Donnet, R.C. Bansal, M.J.Wang, "Carbon Black," SCIENCE AND
TECHNOLOGY, nd Edition, Marcel Dekker, NY, 1993; and M.J. Wang, C.A. Gray,
S. A. Reznek, K. Mahmud, Y. Kutsovsky, "Carbon Black," trong KIRK-OTHMER
ENCYCLOPEDIA OF CHEMICAL TECHNOLOGY, John Willey & Sons, 2005, 4, 761).
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Céc dic tinh cia mudi than duoc xac dinh theo tiéu chudn ASTM (xem 4n phém:
ASTM D 1765-03 Standard Classification System for Carbon Blacks Used in
Rubber Products) va cic cong bd ciia Cabot (xem trang Web, dia chi: www.cabot-
corp.com).

Cac mudi than dugc danh gia trong hon hop cao su SBR theo tiéu chuin
ASTM (xem 4n phdm: ASTM D 3191-02 Standard Test Methods for Carbon
Black trong SBR - Recipe and Evaluation Procedures). Cac quy trinh tron cao su
théng thudng va cac thir nghiém dugc md ta trong in phdm: Maurice Morton,
RUBBER TECHNOLOGY, 3rd Edition, Van Norstrand Reinhold Company, New
York, 1987, and 2nd Edition ,Van Norstrand Reinhold Company, New York,
1973). Thir nghiém cao su da lién két dugc md ta trong cic 4n phdm: G. Kraus,
Rubber Chem Techn, v 38, 1070 (1965) va S. Wolff, M-J] Wang, E-H Tan, Rubber
Chem Techn, v 66, 163 (1993). Géc tén hao 16n nhét 13 mé sb do cho 6 tré (do
bén lan) cia cao su. N6 dugce thir nghiém bing cach sit dung quang phd ké
ARES/Rheometrics Dynamic Spectrometer II (RDS II, Rheometrics, Inc., N.J.)
véan hanh & ché @ bién dang xodn (cét). Cac phép do duge tién hanh & 0°C cho
cac 1an quét bién dang c6 bién do bién dang kép (DSA) nim trong khoang tir 0,2
dén 120%, voi thn sb khong dbi 10Hz. Tinh chiu mai mon dugce thir nghiém béng
cach sir dung thiét bi mai Cabot Abrader (xem: Patent M§ s& 4995197).

Thir nghiém céc cong d6 PAH dugc tién hanh theo quy trinh Cabot bao
gbm viéc chiét bang toluen cing véi phan tich GCMS cho 22 PAH c4 thé, nhu
dugc nhan dién trong Fig.1. Phuong phip ndy duoc mé ta trong 4n phidm: 21
C.F.R. part 17B, FDA FEDERAL REGISTER, v62, #90, Friday, May 9, 1997.

Vi du 1: Mudi than da dugc xtr Iy nhiét (CB-2)

MAu mudi than dugc san xuét boi hang Cabot Corporation (CB-1) (1,5 Kg)
c6 chi sé iot 1a 80m?*/g, dién tich bé mat STSA 1a 75m%g, va OAN la 102mL/100g
dugc gia nhiét trong 10 6ng t6i 1400C, giit & 1400C trong hai gid va sau d6 dugc
1am ngudi xubng nhiét do trong phong dé tao ra mudi than da duoc t6i (CB-2) ¢6
dién tich bé mit STSA 1a 76 m%/g. Téc @ gia nhiét 1a 2C/phut, va thoi gian lam

ngudi khoang 24 gi¢. Vai mé dugce di€u che va sau d6 dugce tron cung véi nhau
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trude khi sir dung. T4t ca cac cong doan gia nhiét duoc tién hanh trong méi trudng

agon.

Vi du 2: tao ra san phim mudi than da duoc cai bién (CB-3)

May tron Ross loai 20L. dugc nap 11,26Kg nude, 2,50kg mudi than (CB-
2) ciia Vi du 1 va 1330g dung dich 0,23 5mmol/g ctia mudi 3-amino-1,2,4-triazol-
5-yl disulfua sulfat. Sau khi gia nhiét téi 70°C, 216g dung dich 20% cua NaNO,
trong nude duge bd sung vao trén 10 phut. Hdn hop nay duoc khudy & nhiét do
70°C trong mét gid, va duge 1am ngudi xudng nhiét do trong phong. Dung dich
nuée 40% NaOH (37,6g) dugce bd sung vao va hdn hop nay dwoc khudy 5 phut
nita. Hon hop nay duoc loc, va san phém dugc ria béng nude cho dén khi d6 dan
dat khoang 4800 uS/cm. San phém dugc lam khé & 100C. MAu san phém mudi
than nay sau khi da duoc tién hanh qu4 trinh chiét Soxhlet bing metanol qua dém

c6 1,11% S, so v6i 0,86% S d6i véi muoi than caa Vi du 1.

Vi du 3: tao ra san phém mudi than da duoc cai bién (CB-4)

Dung dich gdm 5,18g NaNO2 trong 49g nuéc duoc bd sung trong thoi gian
khoang nam phiit vao hén hop c6 khudy gdm 300g mudi than (CB-2) ctia Vi du 1,
2600g nudce, 9,31g 4,4’-aminophenyl disulfua va 3,69g H,SO4 dac & 70C. Viéc
tron dugc tiép tuc trong 60 phat & 70C. Sau d6, hdn hop nay dugc lam ngudi
xuéng nhiét d trong phong. San phém dugc thu gom béng cach loc, dugc rira
bang 3L nudc va dugce 1am kho trong chan khong & 70°C. Mau san phim mudi
than nay sau khi da duoc tién hanh qué trinh chiét Soxhlet bang metanol qua dém
6 1,64%S, so v6i 0,86% S d6i v6i mudi than cta Vi du 1. San phdm duge trén

véi mé thir hai d3 duogc tao ra trong cac diéu kién tuong tu.

Vidu 4: tao ra san phém mudi than d3 duoc cai bién (CB-7) |

May tron Ross loai 201 dugc nap 11,26Kg nudc va 3,00kg mudi than va
1596g dung dich 0,235mmol/g cta mubi 3-amino-1,2,4-triazol-5-yl disulfua
sulfat. Mudi than c6 dién tich bé miat STSA 1a 139m2/g va chi sd iot 1a 165, OAN
1a 96m1./100g va ham lugng PAH 0,85ppm. Sau khi gia nhiét tdi 70 C, 259g dung
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dich 20% ctia NaNO, trong nuéc duge bd sung vao trén 10 phut. Hon hop nay
duoc khuéy & nhiét d6 70°C trong mdt gio, va duge lam ngudi xubng nhiét do
trong phong. Dung dich nuéc 40% NaOH (37,6g) dugc bd sung vao va hdn hop
ndy dugc khudy 5 phut nita. H3n hop nay dugc loc, va san phim dugc rira bang
nudc cho dén khi do din dat khoang 4700 uS/cm. San phdm dugc 1am khé &
100C. MAu san phim mudi than nay sau khi di dugc tién hanh qua trinh chiét
Soxhlet bﬁng metanol qua dém c6 0,97% S, so vai 0,63% S dbi véi mudi than
khong dugc xtr ly. Mudi than da dugc cai bién trong vi du nay dugc tao ra (véi
lugng theo quy mé phong thi nghiém) trong ciing loai thiét bi phan tmg va béi
cing loai quy trinh nhu mudi than VULCAN 7H thuong phidm cta hing Cabot
Corporation, chi khac 1a su dap tat phéan tng dugc lam cham bdi viéc kéo dai thoi
gian trong d6 sy dap tit phan tng xay ra & 29 ft trong thiét bi phan tmg va gy ra
su t61. Mudi than d3 duoc toi 1a CB-6. Su dap tit phan Gmg thong thuong (tic 13, &
6 ft) cho mudi than (loai chwa dugc t6i CB-5) ¢6 STSA 1a 139 m%/g, chi sb iot 1a
138 va OAN 1a 100 cc/100g, duoc san xuit va dugc thir nghiém nhim cic muc

dich so sanh.

Vi du 5: tao ra va thir nghiém c4c hdn hop chét dan hdi

Trong céc thir nghiém nay, mudi than da dugc cai bién theo sang ché dugc
st dung trong copolyme styren-butadien dugc trung hop trong dung dich véi
copong thirc ¢6 25% styren va 50% vinyl butadien va 25% luong dau (sSBR) va
trong cong thirc cao su tr nhién (NR) dé cho thiy cac uu diém cia viée sir dung
cac mudi than di duoc cai bién theo sang ché. Cac thir nghiém dudi diy duge sir
dung cho céc dit li¢u trong cac bang nay:

- M6 dun & 100% (Mpa); ASTM D 412-06 Céc phuong phéap thtr nghiém
tiéu chudn cho mudi than trong 4n phim: SBR - Recipe and Evaluation
Procedures. |

- M6 dun & 300% (Mpa); ASTM D 412-06 Céc phuong phap thir nghi€ém
tieu chuédn cho mudi than trong 4n phim: SBR - Recipe and Evaluation

Procedures.
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- Ty s6 M6 dun & 300%/M6 dun & 100% (M300%/M100%); ASTM D 412-
06 Céac phuong phép thir nghiém tiéu chudn cho muéi than trong 4n phdm: SBR -
Recipe and Evaluation Procedures.

- Cao su d3 lién két (%); S. Wolff, M-J Wang, E-H Tan, Rubber Chem
" Techn, v 66, 163 (1993).

- Goéc tén hao 16n nhét @ 0°C duoc thir nghiém bing quang phd ké
ARES/Rheometrics Dynamic Spectrometer IT (RDS II, Rheometrics, Inc., N.J) van
hanh & ché do bién dang x04n (cit). Cac phép do dugc tién hanh & 0°C cho céc
14n quét bién dang c6 bién d6 bién dang kép (DSA) ndm trong khoang tir 0,2 dén
120%, v6i tan s khong dbi 10Hz.

Ché phim sSBR va ché phdm NR duoc dua ra trong cac Bang 1 va 2. Cac
hop chit dan hdi dugc sir dung & diy duoc didu ché bang cach tron polyme véi
hodc 13 a) mudi than ddi chimg (khong dugc t6i hodc viét tit 1a “as-is), b) mudi
than da dugc t6i c6 ham lugng PAH thép theo sang ché (nhung khéng c¢6 nhém
héa hoc dugc gin vao hodc hip phu), va ¢) mudi than di duoc cai bién theo sang
ché (dd duoc toi hodc duge xir Iy dé loai bo lwong PAH, va sau d6 duoc xir ly dé

c6 nhém héa hoc duge gin vao va/hodc hip phu 1én nod).

Béang 1
Ché pham sSBR
Céc thanh phan phr
Me tron
BUNA VSL 5025-2 Polymer (sSBR) 96,25
Buna CB 24 polybutadiene homopolymer 30
Mudi than 72
VivaTec 500 (dau) 1,75
6PPD (chit chong oxy hoa) 1
WINGSTAY 100 (chit chdng oxy héa) 1
Sunproof Improved (sép) © 2.5
Oxit kém 3
Axit stearic 2
Hanh trinh cudi
CBS (chét ting t6c) 1,1
Luu huynh 1,4
DPG (chit ting toc) 0,3
Téng cong 212,30
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Béang 2
Ché pham NR
Thanh phan phr
Mg tron
TSR-20 Polymer (NR) © 100
Mudi than - 50
Calight RPO (diu) 25
Oxit kém 5
Axit stearic ' : 3
Agerite Resin D (chit chong oxy héa) 1,5
6PPD (chat chong oxy héa) 1,5
Sunproof Improved (sép) 1,5
Hanh trinh cudi
Luu huynh 1,2
TBBS (chit ting tdc) 1,4
Tong cong 167,6

Céc thanh phin dugc sir dung cho cic hop chit dan hdi (nhu dugc néu
trong cdc bang) dugc tron theo qué trinh trdn ba giai doan trong may trdn
Brabender Plasti-corder EPL-V cho sSBR hoéc trdn hai giai doan cho ché phém
NR. Giai doan thir nhit bao gdm viéc bd sung polyme va mudi than tiép d6 1a cac
thanh phan con lai trir cac chét Iuvu héa véi tbe do réto 50 vong/phit va nhiét do
ban diu 50 C va sau d6 nang 1én nhiét d6 140 C, trong do6 vat liéu dugc nghién sir
dung 4 1in cét va 2 truc can cudi. Giai doan thr hai dugc tiép ngay sau véi viée
tron & tdc do roto 80 vong/phut va nhiét d6 ban diu 50 C, trong d6 nhiét d6 dugc
dit t6i 150 C. Mot 1an nira, vat liéu dugc nghién sir dung 4 14n cét va 2 truc cén
cudi. Sau do, cong doan tron thir ba dugc thyc hién cung vai viéc bd sung cac chét
luu héa & tbe @6 roto 50 vong/phut va nhiét d§ ban dau 50 C, trong d6 nhiét do
duoc dat téi 110 C. Mot 14n nita, vat lidu duoc nghién st dung 4 1an cdt va 2 truc
can cudi.

Céc thanh phin trong giai doan ddu tién duoc tron trong tong cong 30 phut
true khi di qua may nghién hd nhu dugc chi ra. Hon hop da nghién tir giai doan
tron thir nhat dugc gitr & nhiét do trong phong trong it nhit 2 gidr trude giai doan
tron thtr hai. Tuong tu, cac thanh phin trong giai doan th hai dugc tron trong
tbng cong 30 phut trude khi di qua may nghién hd nhu duge chi ra. Hon hop da
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nghién tir giai doan tron thtr hai dugc gitt & nhiét d¢ trong phong trong it nhét 2
gi® trude giai doan tron thir ba. Sau d6, cac chit luu hoa duge tron trong giai doan
th{r ba trong 60 phut.

Trong qué trinh nghién hai giai doan, phuong phép nay dugc thuc hién
theo tiéu chuidn ASTM D3192 nho sir dung may tron Brabender, chi khac 1a st
dung ché phdm trong bang 2.

Bang 3 liét k& cac mudi than dugc st dung trong cic ché phim dan hoi.
Luu y ring trong cac ché phdm dan hdi, hodc 1a mudi than “déi chimg” (khong toi
va khéng c6 mit cac nhom dugc gin vao, hodc mudi than “chi dwge t6i” (khong
¢6 cac nhom gén vao/duoc hép phu), hodc mudi than dugc t6i va c6 cdc nhom hoda

hoc duge gin vao/hip phu (theo sang ché).

Bang 3
CB STSA | OAN 12 Spec20 | PAH, BaP,
ppm ppm
CB-1 (d5i chimng) 75 | 102 | 803 | 985 89 0,076
CB-2-(C1:1i duogc t61) 76 NA 95 98/5 0,036 <0,001
CB-5 (doi ching) 132,3 | 100,4 | 138,1 92,5 760 5,9
CB-6 (chi dugc t6i) | 139,1 96,1 164,8 99 0,85 0,002

Trong bang 3, néu duoc do, thi cic sé do STSA, OAN, I12No, Spec20 va
PAH va BaP s& duoc dua ra cho cac mudi than. STSA, OAN, va I,No dugce do
theo tiéu chuin ASTM D1765-10. Spec 20 (su bién mau toluen) dugc do theo tiéu
chudn ASTM 1618-99 (2011). PAH 1a mét sé do PAH 2 va BaP da duoc x4c dinh
trong don nay.

Mugi than CB-1, 1a mugi than 16 dugc lam béi hang Cabot Corporation &
mdt trong cac thiét bj phan tng mudi than ciia chung. Mudi than CB-1 13 “as-is”
ma khong xtr Iy bét ky dé loai bo cac lugng PAH va khong c6 cac nhom héa hoc
duogc gin vao hodc hip phu bit ky. CB-1 dugc st dung lam d6i chirmg dé thé hién
cac hiéu qua xir Iy dé loai bo céc lugng PAH va céc ddc tinh cao su (hodc cac déc
tinh gia cudng khac).

Mudi than CB-2 (ctia Vi du 1) 12 mudi than CB-1 da duogc tién hanh xtr ly
nhiét cao & 1400 C trong 2 gi¢r trong 106 dé 1am giam cac mirc PAH mot cach dang
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ké nhu dugc thé hién trong bang 3. Nhu c6 thé théy dugc, hoat tinh bé mit bi 4nh
huédng nhiéu (mAt hoat tinh), vi du nhu dugc thé hién bai 12No, tang 1én mdt cach
dang ké, phan 4nh céc anh hudng cta viée xir 1y nhiét.

Mudi than CB-2, nhur duge thé hién trong Bang 4 va Bang 5 & dudi, sau do
dugc xt ly dé gén vao/hip phu nhém héa hoc, nhu duge mé ta & Vi du 2 dé tao ra
CB-3, hodc nhu dugc mo ta & Vi du 3 dé taora CB-4. Luuy r%mg mot vai Thur

nghiém véi cac CB 1-7 khac nhau duoc 13p lai nhu duoc thé hién trong cac bang &

dudi.
Bang 4

Cac hdn hop sSBR

Hanh Mau CB Hoat tinh do tré Do bén

trinh bé mat

BR MB max tan D-60 | M300/M100
. %

1 CB-1 (ddi chiing) 35,7 0,257 4,12
2 CB-6 (chi dugc tbi) 28,5 0,386 3,34
3 CB-5 (dbi chimg) 40,5 0,363 4,01
4 CB-2 (chi dugc t61) 7,4 0,325 2,23
5 CB-3 (séng ché) 18,3 0,255 3,00
6 CB-4 (séang ché) 37,2 0,252 3,33
7 CB-6 (annealed) 28,5 0,377 3,48
8 CB-5 (d6i chimg) 37,4 0,364 3,91
9 CB-7 (sang ché) 35,6 0,284 3,77
10 CB-2 (chi duoc tbi) 8,2 0,333 2,17
11 CB-7 (séng ché) 39,6 0,286 3,83
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Bang 5
Cac hon hop NR
Hanh trinh | M3uCB | Hoat tinh bé do tré Do bén
mat
BR TDmax@60 M300/M100
12 CB-1 43,8 0,169 - 531
13 CB-2 33 0,186 3,16
14 CB-2 35 0,198 3,17
15 CB-3 44 0,138 4,24
16 CB-3 46 0,131 4,34
17 CB-6 76 0,226 5,00
18 CB-6 76 0,223 5,03
19 CB-5 76 0,203 531
20 CB-5 72 0,196 5,39
21 CB-7 72 0,137 5,06
22 CB-7 70 0,15 4,96
23 CB-6 72 0,224 4,80
24 CB-5 74 0,205 5,62

Tuong tw, mudi than CB-5 13 twong ty v6i mudi than thuwong phim cua
hang Cabot Corporation. Mudi than 14 loai “as-is” khéng c6 xtr ly bit ky dé phan
hiy cac PAH va khong c¢6 cac nhém héa hoc duogc gin vao hoic hip phu bét ky.
Mudi than CB-5 dugc st dung 1am d6i chtng dé thé hién cac hiéu qua cia viée xir
ly dé phan hiy cac PAH va dé thé hién cac dic tinh cao su (hodc cac dic tinh gia
cuong khac).

Sau d6, sir dung k§ thuat gibng nhu dé tao ra mudi than CB-5 dugc ép
dung chi khac vé d6 dai dap tit duoc kéo dai tir 6 ft thanh 29 ft. Viéc nay din dén
lam giam céc muc do PAH nhu dugc thé hién trong Bang 3 -- CB-6. Ngoai ra,
cling c6 thé thdy duoc 13, hoat tinh b& mit bi anh hudng nhiéu (mét hoat tinh), vi
du nhu dugc thé hién béi I2No, tang 1€n mot cach dang ké, phéan anh cho hi¢u qua
cua viéc dap tat cham.

Sau d6, CB-6 dugc xir Iy dé gén vao/hdp phu nhém héa hoc nhu duge md
ta & Vi dy 4 d¢ tao ra CB-7.

Céac hdn hop chét dan hdi (sSBR hoic NR) duge diéu ché bang cach sir

dung mot trong so0 cac mudi than nay va cac muc do cao su da lién két, do tré, va
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d6 bén (M300/M100) duoc do. Cac két qua duge néu trong Bang 4 cho céc ché
phdm sSBR va trong Bang 5 cho c4c ché phdm NR.

Nhu c6 thé thdy dugc, hoat tinh bé mit khi dugc thé hién béi cao su d lién
két giam xubng mot cach rd rét cing v6i sy phan hiy cia cac PAH (CB-2 hodc
CB-6) (va khong c6 su gin vao/su hip phu cia cic nhém hoéa hoc). Sau dé ciing
VOl su gfm vao/su hép phu ctia cdc nhom héa hoc, cao su di lién két duoc phuc
hdi it nhét mot phin trong mdi truong hop (CB-3, CB-4, va CB-7). C4c hiéu qua
nhu nhau da thdy duoc ciing v6i do bén (M300/M100). Cing vé6i do trd, goc tdn
hao 60C ciing dugc phuc hdi it nhit mét phan ciing vi sy gin vao/su hip phu cta
cac nhém héa hoc. Piéu Iuu y 1a CB-2 va CB-6 (khong c6 su gén vao/sy hip phu
bat ky ciia cac nhom héa hoc) dudng nhu khong thé chdp nhan dugc 1am mudi
than gia cudng trong hdn hop chit dan héi, trong khi d6 cing loai mudi than nay
nhung dugc xir 1y béi viée gén vao/sy hap phu clia nhém hoéa hoc dudng nhu va
chirng t6 12 mt mudi than gia cudong co6 thé'chép nhén duge.

Do vay, v6i sang ché nay, nhu dugc thé hién trong cac Vi du, mudi than cé
ham lugng PAH thép ¢6 thé dugc tao ra c6 cac dic tinh hoat tinh bé mit ¢ thé
chip nhan duoc bing cach sir dung cac quy trinh 2 bude theo sang ché bao gdm
budc t61 bé mit va sau do gin vao va/hoic hép phu cic nhém héa hoc dé phuc hdi
it nhat mot phan hoat tinh bé mat.

Ngudi ndp don dua mét cach cu thé toan bd ndi dung ctia cac tai liéu tham
khéo trong ban md t4 nay. Hon nita, khi ham luong, néng d6, hoic tri sb hoac thong
s6 khac dugce thé hién trong khoang, khoang dugc wu tién, hodc danh muc céc trj s6
thich hop cao hon va céc trj s6 thich hop thap hon, thi can phai hiéu ring toan bd
khoang dugc boc 10 cu thé duoc tao ra tir cdp bét ky cia khoang gi6i han cao hon
bit ky hoic tri s6 duoc wu tién va khoang g6i han thip hon bét ky hodc tri s§ duoc
uu tién, cho du céc khoang nay dugc bdc 16 mdt cach cu thé. Khi khoang céc tri s6
dugc néu trong ban mo ta nay, trir khi ¢6 quy dinh khéc, thi khoang nay dugc dung
dé bao gdm ca cac dAu mit ctia n6, va toan bod cac sb nguyén va phan s6 nim trong
khoang nay. Piéu nay khong c6 nghia 1a pham vi ctia sang ché chi gioi han béi cc

tri sO cu thé dugce néu khi xac dinh khoang nay.
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Céac phuong 4n khéc theo sang ché s& duge ngudi c6 hiéu biét trung binh
trong linh virc nay hiu r5 khi doc ban mo ta va phén vi dy thyuc hién sang ché
duoc bdc 10 trong ban mo ta nay. Piéu dugc du lidu 12 ban mé ta va cac vi du chi
nhdm muyc dich minh hoa ciing v&i pham vi clia sang ché dugc thé hién bang Yéu

cau bao ho kém theo.
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YEU CAUBAO HO

1. Mudi than da dugc cai bién c6 dién tich bé mat theo do day théng ké (Statistical
thickness surface area-STSA) ndm trong khoang tir 70m?/g dén 250m*/g, va c6 bé
mat da duoc toi béng cach x1r ly nhi€t, va trong ¢6 mudi than da duogc cai bién nay
14 mudi than 16 da bi khir hoat tinh bé mit va c6 it nhit mot nhém héa hoc da

dugc gdn vao va/hodc hap phu.

2. Mudi than da dugc cai bién theo diém 1, trong d6 mudi than da dugc cai bién
ndy c6 ham lugng cta céc polyhydrocacbon thom trir benzo(j)florantren (PAH22)
nhé hon hodc bang 75ppm.

3. Mudi than da dugc cai bién theo diém 1, trong d6 mudi than da dugc cai bién

ndy c6 ham heong PAH22 nim trong khoang tir 0,001ppm dén Sppm.

4. Mugi than di dugc cai bién c6 ham luong cta céc polyhydrocacbon thom
(PAH) nh6 hon hozc bing 75ppm, trong d6 ham luong PAH dwoc xé4c dinh trén
co s& ham lugng PAH22, mudi than da dugc cai bién nay 1a mudi than 16 va c6 bé
mat da duogc toi béng cach xir Iy nhiét, trong d6 mudi than da duge cai bién nay la
mudi than da bj khir hoat tinh b& mat va c6 it nhat mot nhém héa hoc da duge gén

vao va’/hodc hap phu trén no.

5. Mudi than da dugc cai bién theo diém 4, trong d6 ham lwong PAH22 nim trong

khoang tir 0,001ppm dén 8ppm.

6. Mudi than da dugc cai bién theo diém 1, trong d6 mudi than 1a loai mudi than
gia cuong bi giam it nhit 10% v& it nhit mot ddc tinh hoat tinh b& mat, so véi
mudi than gin nhu ¢6 cing STSA va khong ¢6 nhém héa hoc da dugce gin vao -
hodc hép phu, va trong d6 dac tinh hoat tinh bé miit duoc do bﬁng ham lugng cao
su d3 lién két ctia chat dan hdi chira mudi than da dugc cai bién nay, hodc it nhét

mot dic tinh tinh ndng gia cudng clia chat dan hoi chira mudi than di dugc cai

-75-



2717172

bién nay, trong d6 dic tinh tinh ning gia cudng 14 g sudt/bién dang, hoic trong

d6 dac tinh hoat tinh bé mat 12 it nhat mot dic tinh dién thé bé mat.

7. Mudi than da duge cai bién theo diém 1, trong d6 mudi than 13 loai mudi than

gia cuong.

8. Mudi than d3 dugc cai bién theo diém 1, trong d6 nhém héa hoc hép phu la
nhdém triazol c6 cong thic:
N —0N

=4
y ST
X N

l

hoac ,

N —N N——N
/‘( Yo X
X N/ \\‘N X
l l

hoic céc chat hd bién cia no;

trong d6 Z, 1a nhém alkylen, trong d6 b bing 0 hoic 1;

X, 13 giéng nhau hodc khéac nhau, 1a H, NH,, SH, NHNH,, CHO, COOR, COOH,
CONR,, CN, CHj3, OH, NDD' hogc CF3;

Y 14 H hodc NH;;

A 132 nhom chitc SgR, SSO;H, SO,NRR', SO,SR, SNRR', SNQ, SO,NQ, CO,NQ,
S-(1,4-piperazindiyl)-SR, 2-(1,3-dithianyl), hodc 2-(1,3-dithiolanyl); hodc géc
hydrocacbon mach thing, mach nhanh, thom, hoiic vong dugc thé béng mot hodc
| nhiéu nhém chirc néu trén;

trong d6 R va R', ma gidng nhau hozic khac nhau, 13 hydro; alkyl, alkenyl, alkynyl
da dugc thé hoic chua dugce thé co 1 t6i 12 nguyén tir cacbon mach théng hoac

mach nhéanh; aryl dd duoc thé hoic chua dugc thé; heteroaryl da duoc thé hoic
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chua dugc thé; alkylaryl di dwoc thé hodc chua dugc thé; arylalkyl, arylen,
heteroarylen, hodc alkylarylen d3 duoc thé hodic chua duoc thé;

k 12 mot sé nguyén ndm trong khoang tir 1 t6i 8 khi R 1a H va néu khong thi k
nim trong khoang tir 2 t6i 8;

Q 1a (CH,)y, (CH2), O(CH,),, (CH,)x NR(CH,), hodc (CH,), S(CH,),, trong d6 x
nim trong khoang tir 1 téi 6, z nim trong khoang tir 1 t6i 6, va& w ndm trong
khoang tir 2 t6i 6;

E 1a nhém chira da Ivu huynh; va

triazol nay tly y dugc thé & N bang phan tir thé NDD’, trong do:

DvaD', ma giéng nhau hodc khac nhau, 1a H hoéc C;-C, alkyl.

9. Muéi than da duoc cai bién theo diém 8, trong d6 mudi than da dugc hép phu
1én no: 3-amino-1,2,4-triazol-5-thiol, 3-amino-1,2,4-triazol-5-yl disulfua, 1,2,4-

triazol-3-thiol, hodc 1,2,4-triazol-3-yl disulfua hoic td hop bét ky cua chung.

10. Mudi than da dugc cai bién theo diém 1, trong d6 da duogc hép phu 1én no 1a
nhém pyrazol cé cong thic:
N —MH

AP

ki hodc
N—NH HN——N
\ \
X X/ \/\ X
"'r" Y

hodc céac chit hd bién cia no;

trong do6 Zy 1a nhém alkylen, trong d6 b bﬁng 0 hodc 1;

X va'yY doc lap 1a H, NH,, SH, NHNH,, CHO, COOR, COOH, CONR,, CN, CHs,
OH, NDD", ho#c CF;, hoic Y 1A R, trong d6 mdi X va Y 1a giéng nhau hoac khac
nhau;
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A 1a nhom chirc 1a SR, SSO;H, SO,NRR', SO,SR, SNRR', SNQ, SO,NQ,
CO,NQ, S-(1,4-piperazindiyl)-SR, 2-(1,3-dithianyl), hodc 2-(1,3-dithiolanyl);
hodc géc hydrocacbon mach thfmg, mach nhénh, thom, hodc vong dugc thé béng
mot hodc nhiéu nhém chitc néu trén;

trong d6 R va R', ma giéng nhau hoic khac nhau, 1 hydro; alkyl, alkenyl, alkynyl
da dugc thé hodc chua dugc thé c6 1 t6i 12 nguyén tir cacbon mach théng hoac
mach nhanh; aryl da dugce thé hodc chua dugc thé; heteroaryl d3 duogc thé hodc
chua dugc thé; alkylaryl da duoc thé hoic chwa duogc thé; arylalkyl, arylen,
heteroarylen, hodc alkylarylen da dugc thé hodc chua dugc thé;

k 1& mot sb nguyén nam trong khoang tir 1 t6i 8 khi R 12 H va néu khéng thi k
nam trong khoang tir 2 t6i 8;

Q 1a (CHy)w, (CH2), O(CHz)Z, (CHy)x NR(CH,),, hodc (CH,), S(CH,),, trong do6 x
nam trong khoang tir 1 t6i 6, z ndm trong khoang tir 1 t&i 6, va w nim trong
khoang tir 2 t6i 6; va |

DvaD', ma giéng nhau hodc khac nhau, 1a H hodc C;-C, alkyl.

E 12 nhém chira da luu huynh.

11. Mudi than d3 duoc céi bién theo diém 1, trong d6 nhém héa hoc hép phu la:
a) it nhéat mot triazol;
b) it nhat mot pyrazol; hodc
't hop bat ky cuia ching, trong d6 chit don da dugc cai bién nay cai thién d bén
mai mon khi ¢6 mit trong hdn hop chit dan hoi so v6i chit don khéng duoc cai

bién.

12. Muodi than da dugc cai bién theo diém 11, trong d6 mudi than nay con co it
nhit mot nhém héa hoc duge gén vao mudi than ndy, trong d6 nhém hoa hoc
dugc gén ndy it nhit 14 mot nhém hiru co 1a: |

a) it nhat mot triazol;

b) it nhat mét pyrazol;

¢) it nhat mdt imidazol; hodc

t6 hop bét ky ciia chiing.
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13. Mudi than d3 dugc cai bién theo diém 12, trong d6 nhom hitu co 1a nhém 1,2.4-

triazol-3-yl, nhdm 3-mercapto-1,2,4-triazol-5-yl hodc nhém imidazol.

14. Mudi than d3 dugc cai bién theo diém 1, trong d6 nhém hoéa hoc 1a duoc gz“'m vVao
va 12 nhém thom cé cong thitc AyAr-, trong d6 Ar 1a gbc thom va A 1A R, OR, COR,
COOR, OCOR, mudi carboxylat, halogen, CN, NR,, SOsH, mubi sulfonat,
NR(COR), CONR,, NO,, PO;H,, mubi phosphonat, mubi phosphat N=NR, NR; "X,
PR;'X, SiR, SSO;H, mudi SSO5;,, SO,NRR', SO,SR, SNRR', SNQ, SO,NQ,
CO,NQ, S-(1,4-piperazindiyl)-SR, 2-(1,3-dithianyl) 2-(1,3-dithiolanyl), SOR, hodc
SO,R, trong d6 R va R, ma giéng nhau hodc khic nhau, doc lap 1a hydro,
- hydrocacbon no hodc khéng no, dd duogc thé hodc chua dugc thé, ¢6 1 t&i 100
nguyén tir cacbon, mach thing hodc mach nhéanh, va k 13 mét s6 nguyén nim trong
khoang tir 1 dén 8, va X 14 halogenua hoic anion c6 ngudn gdc tir axit hitu co hodc
v0 co, Q 1a (CHy)y, (CH,),O(CH,),, (CH,)\NR(CH,),, hodc (CH,),S(CH,),, trong d6
w 12 mot s6 nguyén nam trong khoang tir 2 t6i 6 va x va z doc 14p 1a cac sb nguyén
nam trong khoang tir 1 t6i 6, va y 12 mot s6 nguyén nim trong khoang tir 1 dén tbng

sd cac gbe -CH c¢6 trong gbe thom.

15. Mubi than d& dugc cai bién theo diém 14, trong d6 Ar 1a nhom triazol, nhém

pyrazol, hodc nhém imidazol.

16. Mudi than da duge cai bién theo diém 14, trong d6 nhém hitu co 13 it nhit mot

nhom aminometylphenyl.

17. Mudi than d3 dugc cai bién theo diém 1, trong d6 mudi than da duoc cai bién

nay cai thién d6 bén mai mon khi c6 mat trong hon hop chét dan hdi so véi mudi
than khéng dugc cai bién, nhung c6 ciing ham lwong PAH va STSA tuong tur.

18. Mudi than theo diém 1, trong d6 mudi than da duogc cai bién nay cai thién do bén

mai mon khi c6 mit trong hdn hop chét dn hoi so v6i mudi than khdng dugc cai
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bién, nhung c¢6 ciing ham lrong PAH va STSA twong tu, va cai thién (lam giam) do
tré khi c6 mit trong hdn hop chit dan hdi so v6i mudi than khong dugc ci bién,

nhung c6 cung ham Iugng PAH.

19. Muoi than da dugc cai bién theo diém 1, trong d6 nhém héa hoc dugce gén vao
va la nhém triazol ¢ cong thirc:

N—N

A
X T |
X /(N >\ _E \/\/\;—B\x

hodc cac chat hd bién cia no, trong do:

trong d6 Zy, 1a nhém alkylen, trong d6 b bang 0 hoic 1;

it nhat mot X 12 mot lién két gin vao chit don va X con lai bat ky 1a lién két voi chit
don hodc nhém chie 1a H, NH,, SH, NHNH,, CHO, COOR, COOH, CONR,, CN,

CHj;, OH, NDD', hoac CF3, hoac 1a A, R hoic R’;

Y 1a H, hodc NH,;

A 1a nhém chire 1a SiR, SSO;H, SO,NRR', SO,SR, SNRR', SNQ, SO,NQ, CO,NQ,
S-(1,4-piperazindiyl)-SR, 2-(1,3-dithianyl), hodc 2-(1,3-dithiolanyl); hoic gbc
hydrocacbon mach th'fmg, mach nhénh, thom, hodc vong dugc thé béng mot hodc
nhiéu nhém chire néu trén;

trong d6 R va R', ma cé thé 1a giéng nhau ho#c kh4c nhau, 13 hydro; alkyl, alkenyl,
alkynyl da dugc thé hoic chua duoc thé c6 1 t6i 12 nguyén tir cacbon mach thing
hoic mach nhanh; aryl da dugc thé hodc chua dugc thé; heteroaryl da duogc thé hoic
chua dugc thé; alkylaryl da dugc thé hodc chua dugc thé; arylalkyl, arylen,
heteroarylen, hodc alkylarylen da duoc thé hodc chua dugc thé;

k 12 m6t s6 nguyén nim trong khoang tir 1 t6i 8;
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Q 1a (CHy)w, (CH2), O(CH,),, (CH)x NR(CH,),, hodc (CH,)x S(CH,),, trong do x
ndm trong khoang tir 1 t6i 6, z ndm trong khoang tir 1 t6i 6, va w ndm trong khoang
tir 2 t6i 6;

E 1a gbc chira da Iuu huynh; va

triazol nay tiy ¥ dugc thé & N bang phén tir thé NDD’, trong d6

DvaD', ma giéng nhau hodc khac nhau, 1a H hodc C;-C, alkyl.

20. Muoi than da dugc cai bién theo diém 1, trong d6 mudi than da dugc céi bién
ndy cai thién cai thién do tré khi c6 mit trong hén hop chat dan hoéi khi so véi mudi

than khong dugc cai bién.

21. Mudi than da dugc cai bién theo diém 1, trong d6 nhém hda hoc duge gén Vao
Ar(CH,)Si(CH,),Ar', trong d6 Ar va Ar' 1a giéng nhau hodc khac nhau va 14 arylen
hodac heteroarylen; k 1a mot ) nguyén ndm trong khoang tir 1 t6i 8; q la mot )
nguyén nim trong khoang tir 0 téi 4; va r 1 mot sé nguyén nim trong khoang tir 0

t6i1 4.

22. Mudi than da dugc cai bién theo diém 1, trong d6 muoi than khéng bi graphit

hoa.

23. Hon hop chét dan hdi chtra mudi than da duoc cai bién theo diém 1 va it nht

mot chét dan hdi.

24. San phim chira hdn hop chét dan hdi theo diém 23, trong d6 san phim nay 1a 16p

xe hodc mot by phan ctia né.
25. Phuong phap cai thién d6 bén mai mon trong hdn hop chit dan hdi bao gdm viéc

dura it nhit m6t mudi than da duoc cai bién theo diém 1 vao hdn hop chét dan hdi

nay trudc khi luu hoa.
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26. Phuong phap cai thién do tré trong hdn hop chit dan hdi bao gdm viée dua it
nhit mot mudi than da dugc cii bién theo diém 1 vao hdn hop chét dan hdi nay

trudce khi luu hoa.
27. Phuong phap céi thién do bén mai mon va d6 tré trong hén hop chit dan hdi bao

gom viéc dwa mudi than da dugc cai bién theo diém 1 vao hdn hop chat dan hdi nay

trude khi luu hoa.
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Tén goi
1 Benzo(a)antraxen

2 Benzo(a)pyren

5 Benzo(e)pyren

4 Benzo(b)florantren

5 Benzo(j)florantren

5 Benzo(k)florantren

7 Chrysene

8 Dibenzo(a,h)antraxen

9 Naphtalen
10 Axnaphtylen
11 Axnaphten

12 Floren
13 Phenantren

14 Antraxen
15 Floranten

16 Pyren
17 Benzo(g,h,i)perylen

18 Indo(1,2,3-cd)pyren
19 Xclopenta(c,d) pyren

20 Benzo(g,h,i)floranthren

21 Perylen
22 Anthantren

23 Coronen

2717172

Chi s6 CAS  Trong lugng

5E-55-3

50-32-8

192-97-2

205-99-2
205-82-3

207-08-9
218-01-9
53-70-3
91-20-3
203-96-8
83-32-9

85-73-7
85-01-8

120-12-7
206-44-0
129-00-0
191-24-2

193-39-5

27208-37-3

203-12-3
138-55-0
191-26-4
191-07-1

FIG.1
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Fig.2
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