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(57) Sang ché dé cap dén hé thong van hanh xtr Iy va phuong phap san xuat nguyén liéu da
duge xur ly. Cac nguyén liéu (vi dy, sinh khéi tir thuc vat, sinh khoi tir dong vat, va sinh
khéi tir nguon thai d6 thi) duoc xir Iy dé tao ra cac chat trung gian hiru dung va céc san
ph'flm, nhu nang lugng, cac nhién li¢u, cac loai thuc phém hodc cac nguyén li¢u. Vi dy, cac
hé thdng, thiét bi, va cic phuong phap di duoc boc 16 co thé duoc dung dé xtr 1y cac
nguyén lidu, nhu xenluloza va/hodc cic nguyén lidu lignoxenluloza, bang cach sir dung
gian khung vom.
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Linh vire ky thuit dwge dé cap

Sang ché dé cap dén hé théng van hanh xtr ly va phuong phap san xuét nguyén
liéu da dugc xtr ly. Cac hé théng, thiét bi, va cac phuong phap dugc bdc 16 cd thé duoc
ding dé xtr Iy cic nguyén liéu, nhu xenluloza va/hodc cic nguyén liéu lignoxenluloza,
bang cach st dung gian khung vom.

Tinh trang k¥ thuit ciia sing ché

Ngay nay, nhiéu nguyén liéu lignoxenluloza tiém ning 13 sin c6 bao gdm cic phé
thai ndng nghié¢p, sinh khdi g, rac thai do thi, cac hat co dau/cac loai banh va tao bién,
chi 1a sd it dugc néu tén. Hién nay, cac nguyén lidu nay thudng bi sit dung khong ding
muc, duge st dung, vi dy, lam thirc dn cho dong vét, lam nguyén li€u U phan sinh hoc,
dugc dét trong nha may dong phat hodic tham chi bi chén 14p.

Sinh khéi lignoxenluloza bao gdm cac soi xenluloza tinh thé gin vao mang
hemixenluloza, bao quanh bdi lignin. Piéu nay tao ra mang gon ma kho bi tiép can boi
cac enzym va quy trinh héa hoc, quy trinh sinh héa va/hodc quy trinh sinh hoc khac. Cac
nguyén liéu sinh khéi xenluloza (vi du, nguyén liéu sinh khdi ma lignin duoc loai ra khoi
d6) 1a dé tiép can hon dbi véi cac enzym va cac quy trinh chuyén ddi khac, song thdm chi
nhu thé, céc nguyén liéu xenluloza c6 trong tu nhién thuong c6 hiéu suét thip (so véi cac
hidu suét ly thuyét) néu da tiép xuic véi cac enzym thiy phan. Sinh khéi lignoxenluloza
tham chi con khé xir Iy hon déi véi su tdn cong enzym. Hon thé nita, mdi loai sinh khdi
lignoxenluloza c¢6 thanh phin riéng ctia n6 bao gdm xenluloza, hemixenluloza va lignin.
Bin chit k§ thuit ciia sang ché

N6i chung, sang ché lién quan dén cac v boc dé xtt 1y cac nguyén liu, nhu cac
nguyén liéu sinh khéi. Sang ché con lién quan dén thiét bi, cac phuong phap va cac hé
thong tao ra cac san phdm, vi du, tir nguyén liéu sinh khéi. Cac phuong phap va cac hé¢
thdng bao gém viéc st dung gian khung vom d& xir Iy nguyén liéu sinh khdi. N6i chung,

nhiéu phuong phép bao gdm bude xir ly sinh khéi c6 do kho xi 1y trong cac khung vom
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béng cac chum dién tr va sau d6 xtr ly nguyén liéu c6 do kho xir ly duoc giam vé mit
sinh héa va hda hoc thanh, vi dy, etanol, xylitol va c4c san phém khac.

Theo mot khia canh, sang ché dé xuét phuong phéap san xudt cac nguyén lidu duoc
xtt 1y, nhu cac nguyén lidu sinh khdi hodc cac nguyén liéu chtta hydrocacbon, bao gbm
bude phan chia cdc nguyén liéu thanh cac phan; van chuyén cac phén nguyén li¢u nay
vao trong céc khung vom, mdi khung vom tiép nhan mot trong sb cac phan nguyén li¢u;
xir Iy cac phan nguyén liéu trong céc khung vom, (vi du, dé 1am giam do kho xir ly cta
céc phan sinh khdi); van chuyén cac phin nguyén liéu ra khoi cac khung vom; va két hop
cac phan nguyén liéu.

Theo khia canh khéc, sang ché dé xuit phuong phap san xudt cac nguyén liéu
dugce xtt ly, (vi du, nguyén liéu sinh khdi da dugc xir 1y, nguyén liéu chua hydrocacbon
dugc xtt Iy) phuong phap bao gdm budc phan chia nguyén liéu thanh cic phan nguyén
liéu, van chuyén cac phan vao trong cac khung vom thi nhét trong d6 mdi khung vom
th nhat tiép nhan mot phén trong s cac phan nguyén liéu. Sau do, cac phan nguyén liéu
dugc xu Iy trong tirng khung vom thtr nhét (vi du, néu nguyén liéu 1a sinh khéi, né duge
xtr ly dé 1am giam do kho xir [y clia sinh khdi). Sau bude xir Iy nay, cac phan nguyén licu
dugc van chuyén ra khoi cac khung vom thir nhét va duge két hop, tao ra nguyén liéu da
xtr ly dugce két hop. Viée xtr ly c6 thé dugc chon tir nhém bao gém dinh liéu b'?mg blrc xa
ion héa, xir Iy bing siéu 4m, oxy hoa, héa phén, bung nd hoi nudc, xir Iy héa hoc, budce
xit Iy co hoc, nghién lanh va céac td hop cia bude nay. Tity ¥, viéc chiéu xa co6 thé 12 bang
chum dién tr, vi du, véi lidu lugng buc xa nam trong khoéng tir 10Mrad dén 150Mrad (vi
du, budc xtt ly trong khung vom thir nhit véi lidu lugng chiéu xa nim trong khoang tir
10Mrad dén 50Mrad, hodc voi lidu lugng chiéu xa ndm trong khoang tir 5Mrad dén
20Mrad). Nguyén liéu nay c¢6 thé dugc van chuyén (vi du, vao trong, ra khoi va/hodc qua
cac khung vom) bang khi nén. Tly v, nguyén lidu dugc van chuyén bing bing chuyén
rung trong khi xir 1y cac phin nguyén liéu.

Theo mét sd phuong 4n thyc hién, cac budc trong phuong phap 1a lién tuc sao cho
phuong phép tao ra nguyén li¢u da dugce xtr Iy mot cach lién tyc. Vi dy, trong cac phuong

phép, nguyén li¢u dugc phan chia mot cach lién tuc, céc phén nguyén li€u dugc véin
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chuyén mét cach lién tuc vao trong cac khung vom thir nhat, cac phin nguyén licu dugc
xir Iy mot cach lién tuc va cac phan nguyén lidu da duoc xir Iy dwgc van chuyén mét cach
lién tuc ra khoéi cac khung vom thir nhat va dugc két hop mét céach lién tuc.

Theo mét sé phuong an thuc hién nhiét do cia mdi phén nguyén liéu khong vuot
qué khoang 150°C trong khi buée xir ly. Vi du, mdt cach tity y, mbi phan nguyén liéu c6
thé duoc 1am ngudi trong khi xtr Iy nguyén liéu, hodc dugc lam ngudi trudc hodc sau khi
xtr Iy nguyén liéu, vi du, nguyén liéu c6 thé dwgc lam ngudi giira cac budc xu ly c6 bd
lam ngudi kiéu truc vit. Nguyén li€u da duge xtr 1y cd thé duoc tao ra & toe d6 it nhét
bang 500pao/gid (226,79kg/gid) cho mdi khung vom (vi du, nhiéu hon khoang
1000pao/gid (453,58kg/gid) cho mdi khung vom, nhiéu hon khoang 1500pao/gidy
(680,37kg/gi®) cho mdi khung vom, nhiéu hon khoang 2000pao/gids (907,16kg/giv) cho
mdi khung vom, nhidu hon khoang 2500pao/gi®s (1133,95kg/gi®) cho mdi khung vom,
nhiéu hon khoang 3000pao/gio (1360,74kg/gid) cho mdi khung vom, nhiéu hon khoang
3500pao/gid (1587,53kg/gid) cho mdi khung vom, nhidu hon khoang 4000pao/gid
(1814,32kg/gi®) cho mdi khung vom, nhiéu hon khoang 4500pao/gidy (2041,11kg/gio)
cho mdi khung vom). Mdt cach tliy y, bude xir 1y nguyén liéu dién ra & tbe do ndm trong
khoang tir 1000pao (457,6kg) trén gid dén 10.000pao (4535,92kg) trén gid, nhu nim
trong khoang tir 2000pao (907,18kg) trén gi dén 6000pao (2751,55kg) trén gid hodc
nim trong khoang tir 2000pao (907,18kg) trén gi dén 5000pao (2267,96kg) trén gid.
Tuy ¥, bude xit Iy ndy tham chi c6 thé & tc dd nhidu hon khoang 10.000pao (4535,92kg)
trén gio, nhu nhiéu hon khoang 15.000pao (6803,88kg) trén gi, nhiéu hon khoéang
20.000pao (9071,84kg) trén gid, nhidu hon khoang 25.000pao (11339,80kg) trén gio. Vi
du, nguyén li¢u cd thé dugc van chuyén qua khung vom & tbc do nam trong khoang tir
1000pao (457,6kg) trén gid dén 10.000pao (4535,92kg) trén gid, ndm trong khoang tur
2000pao (907,18kg) trén gio' dén 6000pao (2721,55kg) trén gid, ndm trong khoang tur
2000pao (907,18kg) trén gid> dén 5000pao (2267,96kg) trén gio. Tuy y, nguyén liéu co
thé duoc van chuyén qua cac vo boc (vi duy, trong khi dugce xt ly) & tdc do manh hon

khoang 10.000pao (4535,92kg) trén gid, manh hon khoéng 15.000pao (6803,88kg) trén
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gi0,16n hon khoang 20.000pao (9071,84kg) trén gid, hodc thdm chi manh hon khoéang
25.000pao (11339,80kg) trén gio.

Theo mét sé phuong 4n thuc hién, sau khi van chuyén cac phén nguyén li¢u ra
khéi cac khung vom thir nhat, phwong phap nay con bao gdm buée van chuyén céc phan
nguyén liéu dén cac khung vom thi hai, cac khung vom thir hai tiép nhan mot trong sb
cac phan nguyén liéu. Trong phuong 4n thuc hién nay, cic phan nguyén liéu c6 thé dugc
xtr ly, vi du, bing cach chiéu xa bang cham dién tir, hodc phuong phap bit ky trong sb
céc phuong phap khac duge dé cap (vi du, buc xa ion hoa, xir Iy bang siéu 4m, oxy hoa,
hoéa phan, bung nd hoi nuée, xir Iy héa hoc, bude xt Iy co hoc, nghién lanh va t& hop cua
cac phuwong phdp nay). Vi du, néu nguyén liéu 1a sinh khéi, viée xtr Iy trong khung vom
thir hai c6 thé tiép tuc giam sinh khéi do khé xtr ly. Vi du, viée xt ly trong khung vom
thir hai c6 thé phan phéi lidu lwong birc xa ndm trong khoang tir 1Mrad dén 100Mrad (vi
dy, lidu lwong birc xa ndm trong khoang tir 5Mrad dén va khoang 20Mrad) dén nguyén
lidu. Sau khi budc xtr 1y thir hai, cac phin nguyén liéu c6 thé duoc van chuyén ra khoéi
céc khung vom thir hai va dugc két hop. Tuy v, khung vom thir nhét va khung vom thu
hai c6 chung tuong. Tiy ¥, cac phin nguyén lidu c6 thé duge lam ngudi gilta bude xi ly
thtr nhat va budce xtt ly thir hai.

Nhu néu trén, theo mét sd phuong 4an thuc hién nguyén liéu 1a nguyén li€u sinh
khdi ma bao gdm nguyén liéu xenluloza hodc nguyén lidu lignoxenluloza. Xt 1y c6 thé
giam hoic tiép tuc giam do kho xi 1y cta sinh khéi. Vi du, nguyén ligu c6 thé dugc chon
tir nhom bao gdm gidy, cic san phdm gidy, phé thai tir gidy, bot gidy, gidy mau, gidy
dung hang, gidy boc, gidy don, tap chi, 4n phim, gidy in, gidy nhiéu 16p, nguyén lidu bia,
bia cimg, gidy bodi, bong, g, van ghép, phé phdm 14m nghiép, mun cua, gd duong, vun
gd, cac loai cd, cd ké, co voi, co chin nudi, co sdy hoang yén, cac phé thai ngii cbe, trhu
gao, trdu yén mach, triu lua my, triu lta mach, rac thai nong nghiép, co u twoi, rom cai
diu, rom laa my, rom lia mach, rom yén mach, rom lua gao, day, ciy gai dau, cdy lanh,
tre, cdy xidan, cay chubi abaca, 15i ngd, rom ngd kho, rom dau twong kho, sgi ngd, cé
linh lang, c¢é khd, xo dira, cdc cdn x1r ly duong, ba mia, bad cu cai dudng, ba cay thua, tao,

tdo bi€n, phin, nudce thai, ca rot traing Nam My, kiéu mach, chudi, lda mach, sén, sén day,
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dau bép, bot co sagu, lta mién, khoai tdy, khoai lang, khoai mén, khoai m&, cic loai do,
dau fava, dau lang, dau Ha lan va hdn hop clia cdc nguyén liéu nay.

Theo khia canh khéc, sang ché dé xuit hé théng véan hanh xir Iy ma bao gdm nhiéu
hé vé boc, mdi hé vo boc bao gé)m mot hodc nhiéu khung vom, mdi khung vom déu co
bén trong né co cdu chiéu xa (vi du, may gia tdc dién tir) va bing chuyén xir ly (vi du,
bang chuyén rung). Tuy ¥, cac hé v6 boc c6 thé dugc b tri thanh cac hang, vi du, kéo dai
theo hudng thir nhit, trong d6 mdi hé vé boc bao gdm hai hodc nhiéu khung vom (vi du,
khung vom thir nhit va khung vom thir hai) kéo dai theo huéng gin nhu vudng gbc véi
huéng thir nhat.

Theo mot sb phuong 4n thyc hién, vi du, nhu khi cac vé boc bao g6m khung vom
thtr nhét va khung vom thtr hai, mdi vé boc c¢6 thé c6 chung tudng. Tuy ¥, mdi khung
vom thir nhat duge dinh dang dé tiép nhén sinh khdi chua dugc xir ly tir co s& bao quan,
trong d6 nguyén lidu sinh khéi duge xir 1y trong mdi khung vom sir dung co cdu chiéu xa
va bang chuyén xur ly (vi du, bing chuyén rung). Ngoai ra, mbi khung vom thir nhét trong
mdi hé v boc con c6 thiét bi duge tao két cAu dé chuyén duge xtr 1y sinh khéi tir mdi
khung vom thir nhit &én m&i khung vom thir hai ciia hé vé boc.

Han ché ctia viéc xtr ly sinh khdi bing cach chiéu xa 1a trong mot sb truong hop
trong d6 viéc xu ly, vi dy, xt ly lam gidm do khé xu ly, yé€u cau lidu lugng cu thé trén
toan bo nguyén licu, néu mot hoic hai khung vom xt ly dugc sir dung, nang suét c6 thé
1a rt thip. Str dung gian khung vom, trong d6 mdi khung vom déu c6 1&p co chu chiéu
xa, c6 thé ting ning suit mot cach dang ké. Ngoai ra, néu cac gian duoc két hop dé st
dung cac tuong chung, cac chi phi nguyén lidu xay dung c6 thé dugc gidm mot cach dang
ké. |

Céc phuong 4n thuc hién theo sang ché c6 thé tiy ¥ bao gdm mét hodc nhidu déu
hiéu tom tat dudi day. Theo mot sb phuong an thuc hién, céc d4u hiéu dugc chon ¢6 thé
duogc ap dung hodic duoc st dung theo trinh ty bt ky trong khi theo cac phuong én thuc
hién khéc trinh tu dugce chon cu thé dugc ap dung hodc st dung. Cac dau hi€u riéng c6
thé duoc ap dung hodc dugc sit dung nhidu hon mét 1an theo trinh tu bét ky va tham chi

lién tuc. Ngoai ra, toan b¢ trinh tir, hodc mot phan cia trinh tw, cadc dau hi¢u dugce ap
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dung hodc dugc st dung co thé dugc ap dung hodc dugc st dung mot lan, 1ap lai hodc
lién tuc theo trinh tu bt ky. Theo mdt sb phuong an thyc hién tiy y khac, cac ddu hiéu c6
thé dugc ap dung hodc duge sir dung cac thong sb khac nhau, hodc néu thich hop tuong
tu, dugce chon hoidc bién thién, cac thong sb vé sb lugng hodc chét lugng nhu dugc xac
dinh theo ngudi c6 hiéu biét trung binh trong linh vuc k¥ thuat nay. Vi du, cac thong s
clia cac dau hiéu nhu ¢d, céc kich thudce riéng (vi du, chiéu dai, chiéu rong, chiéu cao), vi
tri clia, mirc d6 (vi du, dén pham vi nhu mirc d6 d6 khé xir 1y), khoang thoi gian, tan sb
st dung, mat do, néng dg, cuong do va tdc do co thé dugc thay ddi hodc dugc dit, néu
thich hgp nhu dugc xac dinh theo ngudi ¢ hiéu biét trung binh trong linh vuc k§ thuat
nay.

Céc diu hiéu, vi du, bao gém: hé théng van hanh xtr Iy bao gém nhiéu hé vo boc;
cac hé v6 boc bao gdm mét hogc nhiéu khung vom; cac khung vom c6 trong ching co
cdu chiéu xa va bang chuyén xir ly; cic hé vé boc ma duge bd tri thanh cac hang; cac hé
v6 boc duge bd tri thanh céac hang kéo dai theo hudng thir nhit va cac hé vo boc bao gbm
hai hodc nhiéu khung vom kéo dai theo hudng gn nhu vudng goc véi huéng thir nhét;
céc vé boc ma c6 tudng duge chia sé gitta khung vom thir nhat va khung vom thir hai bén
trong vo boc; hé vo boc c¢6 khung vom thi nhét duoc tao két ciu dé tiép nhan sinh khdi
chua dugce xit Iy tir co s& bao quan; cac khung vom duge tao két ciu dé xir Iy nguyén lidu
sinh khéi c6 trong d6 bang cach sir dung co ciu chiéu xa va bang chuyén xir ly trong céc
khung vom; thiét bi trong hé v6 boc dugc tao két ciu dé chuyén sinh khdi dugc xir 1y tir
khung vom thu nhét cta hé vo boc dén khung vom thir hai ctia hé vo boc; co cdu chiéu xa
trong khung vom cia hé vé boc dugc tao két cAu dé chiéu xa cua nguyén li€u trong
khung vom; biang chuyén hoic hé thdng biang chuyén ma bao gdm bing chuyén rung
dugce boc trong khung vom.

Céc d4u hiéu, vi du, con c6 thé bao gdm: phuong phap san xuit cac nguyén li¢u
dugc xtr Iy ma bao gdm budc phan chia nguyén lidu thanh céc phin nguyén li¢u; van
chuyén nhiéu phin nguyén liéu vao trong cac khung vom thir nhét, mdi khung vom thu
nhét tiép nhan mot trong sb cac phin nguyén liéu; xfr ly phan nguyén liéu trong khung

vom thir nhat; van chuyén phin nguyén liéu ra khoi khung vom th@r nhat; két hop cac
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phéan nguyén liéu ma c6 da duoc van chuyén ra khoéi khung vom thtr nhit; xir 1y cac
nguyén liéu bang birc xa ion héa; xtr Iy cac nguyén liéu bing cach xi 1y bang siéu Am; xir
1y cac nguyén liéu bang cach oxy hoa; xir Iy cac nguyén liéu bing cich hoa phéan; xtr ly
cac nguyén liéu bang cach bung nd hoi nude; xtt Iy cac nguyén liéu bang cach xir Iy hoa
hoc; xir Iy cac nguyén liéu bang cach xir Iy co hoc; xir Iy cac nguyén lidu bing cach lam
dong lanh; xir Iy cac nguyén liéu bang chum dién tir; xir Iy nguyén lidu véi lidu lugng buc
xa nam trong khoang tir 10Mrad dén 150Mrad; xt Iy nguyén liéu véi lidu lugng buc xa
nim trong khoang tir 10Mrad dén 50Mrad; nguyén liéu duoc vin chuyén trong budc van
chuyén ké ci van chuyén bang khi nén; phin nguyén liéu dwoc van chuyén bing bing
chuyén rung trong khung vom trong khi phin dugc xir Iy trong khung vom; phan chia
nguyén liéu mot cach lién tuc; van chuyén cac phan nguyén liéu méot cach lién tuc vao
trong cac khung vom thtr nhét; mot cach lién tuc xi ly cac phin nguyén liéu va mot cach
lién tuc két hop cac phan nguyén lidu; tao ra nguyén liéu da dugc xir Iy mét cach lién tuc;
nhiét d9 ctia phan nguyén lidu khong vuot qua 150°C trong bude xt ly; lam ngudi phan
nguyén liéu trong khi xir Iy phan nguyén liéu; sir dlimg khung vom thir nhat va khung
vom thir hai ¢6 chung tudng; 1am ngudi phan nguyén lidu giita budc xir ly th nhat va
budc xir Iy thit hai; xtt Iy nguyén lidu sinh khéi dé 1am giam hoic tiép tuc giam do kho xir
ly ctia né; xir Iy nguyén lidu xenluloza hozc nguyén liéu lignoxenluloza dé 1am giam hoic
tiép tuc giam d kho xir 1y ctia né; xtr Iy nguyén lidu ma bao gdm gidy; xt Iy nguyén liéu
ma bao gdm cac san phim gidy; xt Iy nguyén liéu ma bao gdm phé thai tir gidy; xt ly
nguyén liéu ma bao gdm bot gidy; xir Iy nguyén liéu ma bao gdbm gidy mau; xtt ly nguyén
liéu ma bao gdm gidy dung hang; xtt Iy nguyén liéu ma bao gdm gidy boc; xur ly nguyén
liéu ma bao gdm gidy don; xir Iy nguyén liéu ma bao gom tap chi; xu ly nguyén li¢u ma
bao gdm 4n phidm; x&r Iy nguyén liéu ma bao gdm giéy in; xr ly nguyén liéu ma bao
gbm gidy nhiéu 16p; xtr Iy nguyén liéu ma bao gdm nguyén lidu bia; xr ly nguyén li€u ma
bao gém bia cing; xtt 1y nguyén liéu ma bao gdm gidy bdi; xu ly nguyén li€u ma bao
gbdm bong; xir Iy nguyén liéu ma bao gébm gd; xtr 1y nguyén liéu ma bao gdm van ghép;
xtr Iy nguyén liéu ma bao gdm phé pham 14m nghiép; xt Iy nguyén liéu ma bao gdm mun

cua; xir Iy nguyén liéu ma bao gom gd duong; xtt Iy nguyén liéu ma bao gdm vun gb; xir
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ly nguyén liéu ma bao gdm céc loai cé; xu ly nguyén liéu ma bao gdm co ké; xur ly
nguyén liéu ma bao gébm co voi; xir Iy nguyén liéu ma bao gdm cd chin nudi; xi ly
nguyén liéu ma bao gém cdy sdy hoang yén; xt Iy nguyén liéu ma bao gdm céc phé thai
ngil cbe; xir Iy nguyén liéu ma bao gbm trdu gao; xir Iy nguyén liéu ma bao gbm tru yén
mach; xtt Iy nguyén liéu ma bao gom trau laa my; xir Iy nguyén liéu ma bao gdm triu lua
mach; xtt 1y nguyén liéu ma bao gdm rac thai néng nghiép; xi 1y nguyén liéu ma bao
gdm c¢6 0 tuoi; xtr Iy nguyén liéu ma bao gdm rom cai dau; xu ly nguyén li¢u ma bao
gbém rom laa my; xir Iy nguyén liéu ma bao gbém rom lta mach; xir 1y nguyén liéu ma bao
gdm rom yén mach; xt Iy nguyén liéu ma bao gdm rom lua gao; Xt ly nguyén li¢u ma
bao gdm cay day; xir Iy nguyén liéu ma bao gdm cay gai dau; xir Iy nguyén liéu ma bao
gbm cdy lanh; x&r 1y nguyén liéu ma bao gdm tre; xir 1y nguyén liéu ma bao gdm céu
xidan; xtt Iy nguyén liéu ma bao gém cay chudi abaca; xir Iy nguyén liéu ma bao gbm 16i
ngd; xir ly nguyén liéu ma bao gdm rom ngd khd; xir Iy nguyén liéu ma bao gdm rom dau
tuong kho; xtt Iy nguyén liéu ma bao gdm soi ngd; xtt Iy nguyén liu ma bao gdm ¢ linh
lang; x1r 1y nguyén liéu ma bao gdm co6 khd; xir Iy nguyén liéu ma bao gdm xo dira; xir ly
nguyén liéu ma bao gbmcéc cin xtt Iy dudng; xir Iy nguyén liéu ma bao gdm ba mia; xir
ly nguyén liéu ma bao gém ba cii cai duong; xir ly nguyén liéu ma bao gdm ba cdy thia;
xir ly nguyén liéu ma bao gdm tao; xir Iy nguyén liéu ma bao gdm téo bién; xtt ly nguyén
liéu ma bao gdmphan; xir Iy nguyén liéu ma bao gdm nuéc thai; xu ly nguyén li¢u ma
bao gdm ca rét tring Nam M¥; xtt Iy nguyén liéu ma bao gdm kiéu mach; xi 1y nguyén
liéu ma bao gdm chudi; xtr Iy nguyén liéu ma bao gém lta mach; xr Iy nguyén liéu ma
bao gbém sin; xir Iy nguyén liéu ma bao gdm san day; xir Iy nguyén liéu ma bao gdm d4u
bép; xir Iy nguyén liéu ma bao gdm bot co sagu; XUt Iy nguyén liéu ma bao gém lta mién;
xir Iy nguyén liéu ma bao gbm khoai; xtt 1y nguyén liéu ma bao gbm khoai lang; xt ly
nguyén liéu ma bao gdm khoai mon; xir Iy nguyén liéu ma bao gdm khoai m&; xit ly
nguyén liéu ma bao gdm céc loai déu; xur Iy nguyén liéu ma bao gém ddu fava; xur ly
nguyén liéu ma bao gébm ddu ling; xir ly nguyén liéu ma bao gdbm d4u Ha lan; xu ly
nguyén li€u ma dugc tao ra bang cach xir 1y qua nhiéu khung vom & tdc do it nhat bang

500pao/gio (226,79kg/gid) cho mdi khung vom.
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Céc dau hi€u khéc va céc uvu diém theo sang cheé 1a rd rang tir phan mo ta chi tiét

dudi day, va tir cac diem yéu cau bao ho.
Mo ta van tit cac hinh vé

Hinh 1 14 hinh v& dang so dd thé hién cac quy trinh dé san xuét dung dich duong
va cac san phim c6 ngudn gbc tir do.

Hinh 2 14 hinh v& dang so d thé hién quy trinh xir Iy sinh khéi.

Hinh 3A 14 hinh v& phdi canh cta gian dé xt 1y sinh khéi. Hinh 3B 1a hinh chiéu
nhin tr trén xubng ciia gian dé xir 1y sinh khéi thé hién dudng dong kha thi dbi véi sinh

khéi. Hinh 3C 13 hinh v& chi tiét thé hién gian minh hoa bbn khung vom c6 chung tuong.
M5 ta chi tiét sang ché

Bing cach ap dung cac phuong phéap va cac hé thdng duoc boc 16 trong ban md ta
ndy, nguyén liéu xenluloza va nguyén liéu lignoxenluloza, vi dy, ma c6 thé duoc tao
nguén tir sinh khéi (vi dy, sinh khdi tir thuc vat, sinh khoi tir dong vat, giéy, va sinh khéi
tir ngudn thai do thi) va thuong 1a d& mua dugc song kho dé xir 1y, c6 thé dugc chuyén
thanh cdc san pham c6 ich (vi du, cic loai dudng nhu xyloza va glucoza, va rugu nhu
etanol va butanol). Sang ché d& xuit cac phuong phdp va cac hé théng dé xir 1y cac
nguyén liéu (vi duy, sinh khdi va cac nguyén liéu chtra hydrocacbon) sir dung gian khung
vom.

Hinh 1 thé hién quy trinh dé san xuét dung dich dudng va cac san pham bao gdm,
vi du, xtr ly co hoc tiy y nguyén liéu xenluloza va/hodc nguyén li€u lignoxenluloza 110.
Trudc va/hodce sau bude xir Iy ndy, nguyén lidu c6 thé dugc xir Iy bang budc xir ly vat ly
khéc, vi du, chiéu xa, dé 1am giam hodc tiép tuc gidm do kho xtr ly ctia n6 112. Dung dich
dudng duge tao ra bang cach dudng hoa nguyén lidu 114, vi du, bing bd sung mot hodc
céc enzym 111. San phim c6 thé c6 ngudn gdc tir dung dich dudng, vi du, bang cach 1én
men thanh rugu 116. Buée xir ly tiép 124 c¢6 thé bao gdm viéc tinh ché dung dich, vi du,
bang cach chung ct. Néu mubn, cac bude do lwong lignin 118 va dit hodc didu chinh cac

thong so xtr ly trén co s& so do 120 ¢b thé dugc thuc hién & cac giai doan khac nhau cuia
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quy trinh nay, vi du, nhu da dugc boc 16 trong patent My s 8,415,122 cip ngay 9 thang 4
nam 2013, toan bd ndi dung cia n6d dugc dua vao day béng cach vién dan.

Budc xir Iy 112 ¢6 thé 1a chiéu xa bing chum dién tu. Phuong phap c6 lgi dé ting
ning suét xir 1y va rai ra tdng mirc do xt ly dong déu hon dwoc bidu thi trén Hinh 2. Theo
phuong phép nay nguyén liéu sinh khéi vi du, nguyén liéu sinh khdi chua dugc xir ly,
dugc chia phan thanh cac phén sinh khéi (hodc cac hang), vi du, 1, 2, 3 dén N phan (hoic
cac hang). Cac phan hodc cac hang sinh khbi duge dua dén N hang khung vom, khi mdi
hang khung vom c6 thé bao gém 1,2,3... #n M khung vom (vi dy, 1, 2, 3... dén M cot
ctia khung vom). Trong phuong én thuc hién nay, vi du, sinh khéi, c6 thé dugc xir 1y theo
tdng mirc xtr Iy mong muén bang cach st dung céc mirc xir 1y nho6 hon. Piéu nay c6 thé
14 hitu ich, vi du, néu nguyén li¢u khong thé chiu dugc muc tdng nhiét do cda téng murc
xtr 1y, song ¢6 thé chiu duge murc ting nhiét do lién quan dén mirc d6 xu 1y thip hon. S6
lwong hang c6 thé 14 nim trong khoang tir 1 dén 100 (vi dy, ndm trong khoang tir 2 dén
50, 3 dén 30, 4 dén 20 hoic 10 dén 20). Sd lugng cot ctia khung vom c6 thé 12 nAm trong
khoang tur 1 dén 10 (vi du, nam trong khoang tir 1 dén 6, tir 2 dén 6, hodc tir 2 dén 4).

Theo cach khéc dbi voi phuong phap duge thé hién trén Hinh 2, sinh khéi trong
mot phan (hodc mot hang) ¢6 thé duge xir Iy trong cac khung vom & cac hang khac. Vi
du, phwong phép nay cé thé bao gdm budc lam ddi huéng khdi ra khoi khung vom (1, 1)
dén khung vom (2, 2) va sau d6 dén khung vom (N, v4). Buéc lam dbi huéng khdi phan
sinh khdi theo cach nay c6 thé 1a hitu ich d& tranh céac khung vom cu thé néu chiing
khong van hanh (vi du, ching dang dugc stra chita, chung dang dugc bao dudng hodc
chung 12 khong cén thiét).

Hinh 3A 12 hinh v& phdi canh thé hién phwong 4n cta gian xir Iy va mot s§ hé
thong lién quan. Pudong dong kha thi dugc bidu thi béi cac mii tén danh cho sinh khéi
thong qua hé théng. Hinh 3B 1a hinh chiéu nhin tir trén xuéng cta gian theo phuong én
nay. Phuong an bao gdbm gian 9 nhan 2 khung vom xtr ly 302 hoéc 9 cac hang nhén 2 cdt,
trong do cac hang 1, 2 va 3 dugc ghi nhan nhu R1, R2 va R3. Céc khung vom duoc chira
bén trong khung ctia vo boc 303. Viéc cip sinh khéi dugc van chuyén bang khi nén thong

qua dng 304 dén cira nap & dinh cta nha ning 306. Nha néng chtra thiét bi d chuyén sinh
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khéi dén cac xilo bao quan xir 1y truée 308. Vi dy, nha nang c6 thé chira cac tui gom va
céc bang chuyén khac nhau va may ning. Nha nang 306 con chira thiét bi dé phan phéi
sinh khéi tir cac xilo bao quan 308 dén gian khung vom xtr Iy 302. Trong vi du duoc thé
hién trén Hinh 3B, sinh khdi dugc phan phbi bang khi nén théng qua éng 310 ma duoc
két ndi v& mat chirc nang vai (vi duy, ndi chét luu, két ndi khi nén v0i) cac éng 312 va, ma
1a nbi thong véi cac cira nap 314, ma phan phéi sinh khdi dén 9 khung vom ma 14 khung
vom dau tién trong mdi cot (cac khung vom 316). Céc cira nap nay c6 thé kéo dai qua cac
thanh (nhu dugc thé hién trén hinh v&) hodc tran cta cac khung vom két hop.

Céc phan sinh khéi dugc cdp vao mbi cac khung vom 316 dé chiéu xa xir 1y, nhu
néu trén. Trong mdi bude xi 1y chiéu xa, cac hé théng bao gdm cac bang chuyén co thé
van chuyén sinh khéi trong mdi don vi duéi cac co ciu chiéu xa (vi du, bao g@)m vanh
quét va chim may gia tdc dién tir). Phin ciia co cdu chiéu xa dugc dat bén trén cac khung
vom, vi duy, thiét bi phat chim dién tr 320 va 322. Xu ly sinh khéi theo cach nay, vi du,
cho phép sinh khdi can duge xit ly dén tdong mirc cao, vi du, ndm trong khoang tir 30Mrad
dén 50Mrad, thanh hai phin déu nhau, vi du, mdi phan ndm trong khoang tir 15Mrad dén
25Mrad, ma ngin khong cho sinh khéi bi 1am néng qua mirc. Vi du, mirc ting nhiét do
doan nhiét (AT) tr viéc hdp thy birc xa ion hoa dugce tinh theo cong thirc: AT =D/Cp :
trong d6 D 1a lidu lugng trung binh theo kGy, Cp 14 nhiét dung theo J/g°C, va AT la thay
ddi vé nhiét d¢ theo °C. Nguyén li¢u sinh khdi kho thong thuong s& c6 nhiét dung gin
bang 2. Néu, vi dy, tong lidu bang 40Mrad cin duoc phan phdi dén sinh khbi va dugc
thyc hién toan bd mot 1an, AT la khoang 200°C. Vi dy, néu tinh rang sinh khi trude khi
chidu xa c6 thé c6 nhiét d6 khoang 25°C, nhiét dd c6 thé ting vot dén khoang 225°C,
trong d6 nguyén liéu sé& bi phan hity & mic d6 dang ké. Theo cach khac, chiéu xa hai 1an
v6i lidu lugng 20Mrad déu va c6 1am ngudi cac 14n chiéu xa s& gy ra AT khoang 100°C.
Néu nhiét d6 cua sinh khdi da ¢ 25°C , nguyén liéu c6 thé tdng vot dén khoang 125°C,
nhiét d6 hop 1y hon nhiéu, cho phép dé 1am ngudi, ma chéc chin khong lam phan hay

nguyén liéu dén mrc d§ qua cao.
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Sau khi xir Iy trong khung vom thir nhit trong hang (cac khung vom 316, vi du,
trong hang R1, R2, R3, R4, RS, R6, R7, R8 va R9) trong cdt thir nhét trong sb cac khung
vom (vi du, C1), mdi phan sinh khéi dugc chuyén dén khung vom thtr hai (cot tht hai,
C2) trong hang ctia né (vi dy, tir R1 dén R9) dé xir 1y tiép. Gitra cac 1an xir Iy, vi du, trong
khi sinh khdi dang dugc van chuyén tir C1 dén C2, sinh khéi c6 thé dugc lam mat. Do do,
trong Vi du duoc thé hién trén Hinh 3B, sinh khdi dwoc dua ra khéi mdi khung vom thir
nhéit 316 va C1 dén cot thir hai két hop, c¢ot C2, cia cdc khung vom 318, vi du, béng cach
st dung hé théng khi nén. Trong cac phuong an thuc hién ma cac hang bao gém nhiéu
hon hai khung vom, mdi phan sinh khéi sau d6 s& dugc dua dén mot hodc nhiéu khung
vom tiép sau trong hang cta né.

Sau khi dugc xtt ly trong mdi cic khung vom trong hang (cac khung vom 316 va
318 trong vi du duoc minh hoa), sinh khdi dugc van g:huyén bang khi nén théng qua cira
ra 324, d&én cac 6ng 326 ma hop cac dong vao trong mét dng 328. Ong 328 vén chuyén
bing khi nén sinh khéi duoc xir Iy dén nha nang kiéu tai 330. Nha ning 330 chira thiét bi
tuong tu nha nang 306 (vi du, cdc tii gom, bang chuyén va may nang). Nha nang tiép
nhan sinh khéi tir ng 328 thong qua ctra nap va sau d6 c6 thé van chuyén nguyén liéu
dén cac xild bao quan 332. Nha ning sau do6 c6 thé dua sinh khdi duge xt ly ra khoi céc
xil6 bao quan dé xtr 1y tiép, phan bd hodic dén céc noi bao quan khac bang khi nén thong
qua éng 334.

Trong phwong 4n dugc thé hién trén Hinh 3B, duong dong nhu da duge boc 10 boi
cac miii tén, thé hién mdi phén sinh khéi c6 thé dugc chiéu xa hai 14n, vi du, dau tién
trong cdt thir nhat bao gdm céac khung vom 316 tiép theo 1a chiéu xa trong cot thu hai bao
gﬁ”)m cac khung vom 318. Sinh khéi co thé duge van chuyén dudi vanh quét ma, vi du,
rong 707 (177,8cm) va sinh khdi c¢6 thé 1a 16p c6 do day khoang 0,25” (0,64cm). Néu sinh
khdi c6 mat do khoang 34,5pao/ft® (558,16kg/m®) va nguyén liéu dugc vén chuyén & téc
do 20 bd/phit (609,6cm/phut), khoang 4740pao/gir (2150,02kg/gid) c6 thé dugc xur 1y
thong qua cac khung vom 316 va 318. Bing céach sir dung toan b gian duoc thé hién trén
cac hinh v& tir Hinh 3A dén Hinh 3C, sao cho chin phn cia sinh khéi dugc xt ly trong 9
hang khung vom, khoang sinh khdi c6 thé dugc xr ly & tdc dd 42.660pao/gid
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(19.350,25kg/gid). Tuy ¥, s6 lwong khung vom nhiéu hon hodc it hon c6 thé duge st
dung, nhim ting hodc 1am giam ning suét theo téc do xir 1y dwoc chon. Ngoai ra, theo
mot sb phuong 4n tbc do trung binh cia viéc xir Iy sinh khéi 1a nhidu hon khoang
500pao/git (226,79kg/gid) trén phan sinh khdi (vi du, nhidu hon khoang 1000pao/giy
(453,59kg/gid), nhiéu hon khoang 1500pao/gid (680,37kg/gid), nhiéu hon khoang
2000pao/gid (907,17kg/gid), nhiéu hon khoang 2500pao/gid (1133,95kg/gidy), nhidu hon
khoang 3000pao/gi¢r (1360,77kg/gid), nhiéu hon khoang 3500pao/gidr (1587,53kg/gio),
nhiéu hon khoing 4000pao/gid (1814,32kg/giy), nhiéu hon khoang 4500pao/gid
(2041,11kg/gid), nhidu hon khoiang 5000pao/gid (2267,96kg/gid), nhidu hon khoang
6000pao (2721,55kg)/gid, hoic nim trong khoang tir 1000pao/gid (453,58kg/gid) dén
5000pao/gid (2267,96kg/gid). Néu cong sudt cia may chiéu xa 1a di cao tham chi céc tde
dd xt ly cao hon co thé dat dugc, vi dy, 16n hon khoang 15.000pao (6803,88kg) trén gid,
I6n hon khoang 20.000pao (9071,84kg) trén gio, 16n hon khoang 25.000pao
(11339,80kg) mdi gid hodc tham chi dén 30.000pao &13607,77kg) trén gio. Nguyén li¢u
nay c6 thé dugc xit Iy & céac te do thap hon. Téc dd van chuyén nguyén liéu dudi chum
dién tir c6 thé duoc thay d6i mot cach dang ké theo tl"ly y va doc 1ap gitra cac may chiéu
xa trong cac khung vom khac nhau. Vi du, tbc do van chuyén c6 thé duge 1am cham
xudng dé tang lidu luong chiéu xa hodc dugc ting 1én dé lam giam lidu lugng chiéu xa
bén dudi mot trong sb nhiéu may chiéu xa.

Céc khung vom tao ra gian thiét bj xir ly ¢6 thé bao gém cac khung vom chia sé
mdt hodic nhiéu tudng chung nhu dugce thé hién mot cach chi tiét trén Hinh 3C. Vi du,
khung vom 318 va khung vom 316 c6 chung tuong 350. Cac khung vom, vi du, 316 va
318 c6 thé bao gdm thiét bi va cac hé théng dé xir Iy nguyén liéu nhu sinh khéi.

Liéu luong birc xa tmg dung trong mdi khung vom c6 thé gin giéng nhau. Theo
cach khac, lidu luong birc xa c6 thé 1a khac nhau troﬁg mdi cic khung vom. Vi dy, mét
khi chum dién t& dugc dua dén dién ap dich va/hodc t61 wu ca no, lidu lugng buc xa Gng
dung trong mdi khung vom cé thé duogc thay d6i mot cach doc 1ap ndm trong khodng tir
1Mrad dén 200Mrad (vi du, niam trong khoang tir 10Mrad dén 150Mrad, nim trong
khoang tir 10Mrad dén 100Mrad, nim trong khoang tir 10Mrad dén 50Mrad, nim trong
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khoang tir 1Mrad dén 50Mrad). Liéu luong chiéu xa trong mdi khung vom c6 thé nho
hon khoang 50Mrad (vi dy, nhd hon khodng 45Mrad, nhé hon khoang 40Mrad, nho hon
khoang 35Mrad, nhé hon khoang 30Mrad, nhé hon khoang 25Mrad, nhé hon khoéng
20Mrad, nho hon khoang 15Mrad, nhd hon khoang 10Mrad). Liéu lugng chiéu xa trong
mdi gid tri co thé mot cach doc lap it nhit 1Mrad (vi du, it nhét bing 2Mrad, it nhét
3Mrad, it nhat 4Mrad, it nhit SMrad, it nhit 6Mrad, it nhat 7Mrad, it nhat 8Mrad, it nhét
9Mrad, it nhat 10Mrad, it nhit bang 20Mrad, it nht bing 30Mrad, it nhAt 40Mrad, it nhét
50Mrad.

Cac khung vom dugc thiét ké dé chira buc xa cling nhu chira cac co ciu chiéu xa
va thiét bi két hop. Tt hon, néu cac khung vom dugc xdy dung bing cic nguyén lidu
chén birc xa, vi dy, bé tong, chi, thép, dit hodc hdn hop ctia cac nguyén li¢u nay. Nguyén
liéu khung vom thudng 1a bé tong ma c6 do day ban phan (d6 day dé 1am giam birc xa
mot nitra) 14 2,4” (6,09cm). Do d6, cac thanh c6 thé day khoang 4 bd (121,92cm) sé& lam
giam birc xa tin cong 1én cac thanh dén 1/1.000.000 lan so véi cudng do gbc. Bdi véi
liéu cua 250kGy dugc tng dung bén trong cAu tric, birc xa thu dugc bén ngoai cAu truc,
gid s h¢ sb F béng 1,0, s& 1a 0,00025 millirem, the‘ip hon nhiu so véi cac gidi han an
toan. Cac thanh c6 thé 14 mong hon hoic day hon, vi du, c6 dd day nim trong khoang tir
3 bd (91,44cm) dén 12 bo (365,76cm). Ngoai cac thanh, cac san va céc trin, cac khung
vom c6 thé c6 cac cira duge 1am bing cac nguyén liéu chin btc xa. Céc nguyén li¢u nay
c6 thé 1a tao 16p, vi du, cic clra c6 thé duge tao thanh cac 16p bao gdm 16p chi day 17
(2,54cm) bén trén 16p thép day 6” (15,24cm) bén trén i(’fp chi day 1” (2,54cm).

Mot s6 chi tiét khac va sy ldp lai ctia cac quy trinh nay dé xur ly nguyén li€u ma co
thé dugc st dung, vi dy, v6i cdc phuong an dd néu trén, hoac theo cac phuong an khac,

dugc boc 16 trong phan mo ta dudi day.

Xt ly btrc xa
Nguyén lidu c6 thé duge xir 1y bing birc xa dé thay ddi cdu triic nguyén liéu dé
lam gidm d0 kho xwr ly cta nd. Budce xt 1y nay cé thé, vi dy, lam gidm phan t& luvong

trung binh cua nguyén li¢u, thay ddi céu trac tinh thé caa nguyén li¢u, va’/hodc ting dién
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tich bé mit va/hodc do xép cua nguyén li¢u. Blrc xa cé thé, vi du, 1a béng chum dién tr,
chtim ion, 4nh sang cuc tim (UV) 100nm dén 280nm, gama hoic ngudn birc xa tia X. Céc
budc xtt Iy birc xa va cac hé théng dé xir Iy birc xa da dugc ban luan dén trong Patent My§
sb 8,142,620 va don yéu cau cép patent M§ s6 12/417,731, toan bd ndi dung boc 16 cua
tai liéu nay dugc dwa vao ddy hoan toan bing cach vién dan.

M&i dang birc xa ion hoéa sinh khdi théng qua cac tuong tac cu thé, nhu dugc xac
dinh theo ning lwong ctia birc xa. Cac hat tich dién ning cht yéu 1a cac vat ion hoa thong
qua tan xa Coulomb; hon nita, cic tuong tac nay tao ra cac dién tr mang ning lugng ma
c6 thé tiép tuc ion héa vat. Céc hat alpha 13 giéng hét nhan cta nguyén ti heli va tao ra
do su phan rd alpha ctia nhan phéng xa khac nhau, nhu cic dong vi cia bismut, poloni,
astatin, radon, franxi, radi, vai actinit, nhu actini, thori, urani, neptuni, curi, californi,
amerixi, va plutoni. Céc tuong téc dién tt thong qua tan xa Coulomb va phéng xa kiéu
btrc xa hdm tao ra boi cac thay dbi vé tc do cua céac dién tu.

Khi cac hat duge st dung, ching c6 thé 13 trung tinh (khong tich dién), tich dién
duong hoidc tich dién am. Khi tich dién, cac hat tich dién co thé mang mot dién tich
duong hoic dién tich 4m, hodc nhiéu dién tich, vi dyu, mdt, hai, ba hodc tham chi bdn hoac
nhiéu dién tich. Trong cac truong hop trong do su ce"lf mach mong mudn dé thay dbi cdu
trac phén ti cia nguyén liéu chtra hydrat cacbon, cac hat tich dién duong c6 thé 1a mong
mudn, mot phén, do tinh axit cua chung. Khi céac hat dugc sir dung, cac hat c6 thé c6 khoi
lugng cuia dién ti nghi, hodc 16n hon, vi du, 500 14n, 1000 14n, 1500 14n, hodc 2000 lan
hodc nhiéu 14n khéi lugng ctia dién tr nghi. Vi dy, cac hat c6 thé c6 khbi lugng nam
trong khoang tlr 1 don vi nguyén tir &én 150 don vi nguyén tir, vi dy, ndm trong khoang
tir 1 don vi nguyén tir dén 50 don vi nguyén t&r, hodc nim trong khoang tir 1 don vi
nguyén tir dén 25 don vi nguyén tir, vi du, 1 don vi nguyén tr, 2 don vi nguyén ti, 3 don
vi nguyén tu, 4 don vi nguyén tr, 5 don vi nguyén tt, 10 don vi nguyén t, 12 don vi
nguyén t hodc 15 don vi nguyén tur.

Biic xa gama c6 wu diém chiéu sau thAm dang ké vao trong nhidu loai nguyén liéu

trong mau nay.
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Trong c4ac phuong 4n ma trong dé viéc chiéu xa duoc thuc hién béng chiéu xa dién
tlr, birc xa dién tir c6 thé cb, vi du, nadng lugng trén photon (theo dién tir von) manh hon
10%eV, vi du, manh hon 10°eV, 10%eV, 10%°eV, 10%V, hogc tham chi manh hon 107eV.
Theo mdt s& phuwong an, birc xa dién tir ¢6 ning lugng trén photon nim trong khoang tir
10%eV dén 107eV, vi du, ndm trong khoang tur 10°eV dén 10%V. Buc xa dién tir c6 thé c6
tan sb, vi dy, manh hon 1016Hz, manh hon 1017Hz, IOISHZ, 1019Hz, IOZOHZ, hodc tham
chi manh hon 10*'Hz. Theo mot sb phuong 4n, bic xa dién tir ¢6 tn s6 nim trong
khoang tir 10'*Hz dén 10**Hz, vi du, ndm trong khoéng tir 10"°Hz dén 10*'Hz.

Bin pha dién tir c6 thé dugc thyuc hién bing cach sir dung thiét bi phat chum dién
tr ma c6 ning luong danh dinh thép hon 10MeV, vi du, nhé hon 7MeV, nhé hon 5MeV,
hodc nhé hon 2MeV, vi du, nim trong khoang tr 0,5MeV dén 1,5MeV, nim trong
khoang tur 0,8MeV dén 1,8MeV, hodc ndm trong khoang tir 0,7MeV dén 1MeV. Theo
mdt sd phuwong 4n thuc hién ning luong danh dinh la khoang nam trong khoang tir
500keV dén 800keV. |

Chum dién tir c6 thé c6 cong suét tdng chum twong ddi cao (cong sudt chum két
hop cia tht ca cac dau gia tdc, hodc, néu nhiéu may gia tde duge st dung, cla tht ca céc
may gia toc va tat ca cac dau gia tdc), vi du, it nhat bing 25kW, vi du, it nhit bang 30kW,
40kW, 50kW, 60kW, 65kW, 70kW, 80kW, 100kW, 125kW, hoic 150kW. Trong mét s6
truong hop, cong suét tham chi con cao dén mirc 500kW, 750kW, hoac tham chi 1000kW
hozc hon nita. Trong mot s§ trudng hop chim dién'tfr c6 cong sut chum 14 1200kW
hoac hon nita, vi du, 1400kW, 1600kW, 1800kW, hoic tham chi 3000kW.

Cong suit tong chum cao nay thuong dat dugc bing cach sir dung nhiéu diu gia
tde. Vi dy, thiét bi phat chum dién tir c6 thé bao gdm hai, bbn, hodc nhidu diu gia téc.
Viéc st dung nhiéu diu, mdi diu c6 cong sudt chim twong dbi thap, ngan ngura viéc tang
du lugng nhiét do trong nguyén li¢u, nho d6 tranh dugce viéc chay nguyén liéu, va con
lam tang d6 déu vé lidu thong qua do day cta 16p nguyén lidu.

N6i chung, t6t hon néu 16p nguyén liéu sinh khdi co dd day tuong déi déu. Theo
mdt s& phuwong 4n d6 day 1 nho hon khoang 1 inso (25,4mm) (vi du, nhd hon khoang
0,75 inso (19,05mm), nhé hon khoadng 0,5 inso (12,7mm), nho hon khoang 0,25 inso

-17-



24876

(6,35mm), nho hon khoang 0,1 inso (2,54mm), nim trong khoang tir 0,1 inso (2,54mm)
dén 1 inso (25,4mm), nim trong khoang tir 0,2 inso (5,08mm) dén 0,3 inso (7,62mm)).

Mong mudn xtr 1y nguyén liéu cang nhanh cang tét. N6i chung, t&t hon 1a viéc x
ly dugc thuc hién véi suét lidu luong manh hon khoang 0,25Mrad trén gidy, vi du, manh
hon khoadng 0,5Mrad trén gidy, 0,75Mrad trén gidy, lerad trén gidy, 1,5Mrad trén giay,
2Mrad trén gidy, 5SMrad trén gidy, 7Mrad trén gidy, 10MradOMradOMrad trén gidy,
12Mrad trén gidy, 15Mrad trén gidy, hodc thdm chi manh hon khoang 20Mrad trén giy,
vi dy, ndm trong khoang tir 0,25Mrad trén gidy dén 2Mrad trén gidy. Cac suét lidu lugng
cao hon cho phép ning suat cao hon danh cho lidu dich (vi du lidu mong muén). Céc suét
liéu lwong cao hon thudong doi héi téc do bang chuyén cao hon, d& tranh phén huy nhiét
ctia nguyén liéu. Theo mot phuong 4n thuc hién sang ché, may gia toc dugc dit & thong
s6 3MeV, cuong d6 dong cia chim 50mA, va tbc do bang chuyén 1a 24 bo/phut
(731,52cm/phut), ddi véi do day mau khoang 20mm (vi du, nguyén li¢u 16i ngdé dugc
nghién nhé c6 ty trong khéi 1 0,5g/cm’).

Theo mét sé phuong an, ban pha dién tir duge thuc hién cho dén khi nguyén li¢u
tiép nhan téng lidu br?mg it nhat 0,1Mrad, 0,25Mrad, 1Mrad, 5Mrad, vi du, it nhét
10MradOMrad, 20MradOMrad, 30MradOMrad hodc itlnhét 40Mrad. Theo mot sb phuong
4n, viéc xu ly duoc thuc hién cho dén khi nguyén liéu tiép nhan lidu cia ndm trong
khoang tir 10Mrad dén 50Mrad, vi du, nim trong khoang tir 20Mrad dén 40Mrad, hoac
nam trong khoang tir 25Mrad dén 30Mrad. Theo mot sd phuong an thuc hién, téng lidu
nam trong khoang tir 25Mrad dén 35Mrad dugc wu tién, ly twéng néu duoc 4p dung trong
vai lugt, vi du, & SMrad/lugt v6i mdi lugt duge 4p dung trong khoang mot gidy. Céc
phuong phép, cic hé théng va thiét bi 1am ngudi co thé dugc st dung trudc, trong khi,
sau khi va giita cac lan buc xa, vi du, st dung bing truyén truc vit 1am ngudi va/hodc
bang chuyén rung dugc 1am ngudi.

Bing cach st dung nhiéu du nhu néu trén, nguyén liéu c6 thé dwoc xir ly theo
nhiéu luot, vi du, hai lugt ndm trong khoang tir 10Mrad/lugt dén 20Mrad/luot, vi du,
12Mrad/lugt dén 18Mrad/luot, cach khoang vai gidy dé 1am ngudi, hodc ba lugt &
7Mrad/lugt dén 12Mrad/lugt, vi du, SMrad/lugt dén 20Mrad/lugt, 10Mrad/lugt dén
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40Mrad/lugt, 9Mrad/lugt dén 11Mrad/lugt. Nhu duoc ban luan dén trong ban md ta nay,
buéc xit Iy nguyén lidu biang cac liéu lwong twong dbi thip, hon 1a mot lidu lugng cao, c6
xu huéng dé ngan ngira 1am néng quéa mirc nguyén liéu va con lam tang d6 déu lidu thong
qua do day ctia nguyén liéu. Theo mot sé phuong an thuc hién, nguyén liéu dugc khudy
hodc noi cach khéac 1a duge trdn trong khi hodc sau khi mdi luot va sau d6 lai duoc tao
phing thanh 16p déu trude khi luot tiép theo, dé nang cao hon nita do déu cua viéc xt ly.

Theo mot sb phuong an, cac dién tir dugc ting tdc dén, vi du, téc dd manh hon 75
ph?m tram toc do anh sang, vi du, manh hon 85 phén tram, 90 phén tram, 95 phz‘“m tram,
hodc 99 phan tram tdc do anh séng.

Theo mot s& phuong 4n, bude xir Iy bat ky duge boc 16 trong ban md ta nay dién
ra trén nguyén lidu lignoxenluloza gitt dugc do kho theo yéu cau hodc da dugce sdy kho,
vi du, bang cach st dung nhiét va/hodic ap suat giam. Vi dy, theo mét sb phuong én,
nguyén liéu xenluloza va/hodc lignoxenluloza c6 nho hon khoang 25% trong luong nudc
duoc gitt lai, do dugc & 25°C va & ndm muoi phén tram do 4m tuong dbi (vi du, nho hon
khoang 20% trong lugng, nhd hon khoang 15% tr(_)ng' luong, nhé hon khoadng 14% trong
lugng, nhé hon khodng 13% trong lugng, nhd hon khoang 12% trong luong, nhé hon
khoang 10% trong lwong, nhé hon khoang 9% trong lugng, nho hon khoang 8% trong
lugng, nh6 hon khoang 7% trong lugng, nhé hon khoang 6% trong lugng, nhé hon
khoang 5% trong lugng, nhé hon khoang 4% trong lugng, nhé hon khoang 3% trong
luong, nhd hon khodng 2% trong lugng, nhé hon khoang 1% trong lugng, hodc nh6 hon
khoang 0,5% trong lugng.

Theo mdt sb phuong an, hai hoac nhiéu nguﬁ")n ion hoa co thé dugc sir dung, nhu
hai hodc nhiéu nguén dién tir. Vi du, cac mau co thé duge xur ly, theo trinh tu bét ky, cé
chum dién ti, tiép theo birc xa gama va anh sang UV ¢6 bude séng nim trong khoang tir
100nm dén 280nm. Theo mdt sé phuong 4n, cac miu duge xir ly bang ba ngudn birc xa
ion héa, nhu chum dién t, buc xa gama, va anh sén‘g UV mang ndng lugng. Sinh khdi
dugc van chuyén qua viing xtr 1y trong d6 né c¢6 thé bi bin phé béi céc dién ta.

C6 thé c6 loi néu xtr Iy lap lai dé giam triét d& hon do kho xu 1y cta sinh khdi

va/hodc ti€p tuc cai bién sinh khoi. Cu thé 1a, cac thong s6 xtr Iy c6 thé dugce diéu chinh
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sau luot thr nhat (vi du, thir hai, tht ba, thtr tu hogic nhiéu luot) tiry theo do khé xir Iy cua
nguyén liéu. Theo mét s6 phuong an, bang chuyén co6 thé duoc st dung ma bao gdm hé
thdng tudn hoan trong d6 sinh khdi dwoc van chuyén nhiéu 14n thong qua cac quy trinh
khac nhau néu trén. Theo mdt s phuong an khac nhiéu co clu xir ly (vi dy, cadc may phat
chum dién tir) dugc ding dé xir Iy sinh khéi nhiéu 1an (vi du, 2 l4n, 3 14n, 4 14n hoic
nhidu 14n). Theo cac phuong 4n khéc nita, mot may phat chim dién tir ¢6 thé 12 ngudn
ctia nhiéu chum dién tr (vi du, 2 chum, 3 chum, 4 chum hodc nhiéu chum) ma c6 thé
dugc dung dé xir 1y sinh khéi.

Higu qua trong viéc thay dbi cdu triic phan ti/siéu phan tir va/hodc lam giam do
kho xtr 1y ctia sinh khdi chira hydrat cacbon phu thudc vao nang luong dién ti dugc s
dung va lidu dugc tng dung, trong khi thoi gian tiép can phu thudc vao cong suit va lidu
luong. Theo mot s& phuong 4n, sudt va tdng liéu luong dugc didu chinh sao cho né
khong pha hity (vi dy, héa than hoidc dét chay) nguyén liéu sinh khéi. Vi du, cac hydrat
cacbon s& khong bi hu hong trong budce xir 1y nay sao cho ching cé thé duoc giai phong
ra khéi nguyén khéi sinh khéi, vi du nhu cac loai dwdng monome.

Theo mot sb phuong 4n, viée xir Iy (bing ngudn dién tir bit ky hodc td hop céc
ngudn) dugc thuc hién cho dén khi nguyén liéu tiép nhan lidu lwong it nhat khoang
0,05Mrad, vi du, it nhét khoang 0,1Mrad, 0,25Mrad, 0,5Mrad, 0,75Mrad, 1,0Mrad,
2,5Mrad, 5,0Mrad, 7,5Mrad, 10,0Mrad, 15Mrad, 20Mrad, 25Mrad, 30Mrad, 40Mrad,
50Mrad, 60Mrad, 70Mrad, 80Mrad, 90Mrad, 100Mrad, 125Mrad, 150Mrad, 175Mrad,
hodc 200Mrad. Theo mot s& phuong 4n, viéc xir ly dugc thuc hién cho dén khi nguyén
liéu tiép nhan liéu luong nam trong khoang tir O,IIMrad dén 100Mrad, 1Mrad dén
200Mrad, 5Mrad dén 200Mrad, 10Mrad dén 200Mrad, SMrad dén 150Mrad, 50Mrad dén
150Mrad, SMrad dén 100Mrad, SMrad dén 50Mrad, SMrad dén 40Mrad, 10Mrad dén
50Mrad, 10Mrad dén 75Mrad, 15Mrad dén 50Mrad, 20Mrad dén 35Mrad.

Theo mot sé phwong an, cac lidu luong birc xa trong dbi thdp duoc sir dung, vi du,
dé ting phan tr luong nguyén liéu xenluloza hodc nguyén lidu lignoxenluloza (bing
nguén blrc xa bAt ky hodc td hop céc nguén dugc bdc 1§ trong ban md ta nay). Vi du, lidu

lugng it nhét khoang 0,05Mrad, vi du, it nhét khoang 0,1Mrad hoac it nhét khoang
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0,25Mrad, 0,5Mrad, 0,75Mrad, 1,0Mrad, 1,5Mrad, 2,0Mrad, 2,5Mrad, 3,0Mrad, 3,5Mrad,
4,0Mrad, hodc it nhét khoang 5,0Mrad. Theo mdt sb phuong éan, viéc chiéu xa duoc thuc
hién cho dén khi nguyén liéu tiép nhén lidu lugng ndm trong khoang tir 0,1Mrad dén
2,0Mrad, vi dy, nim trong khoang tir 0,5Mrad dén 4,0Mrad hodc ndm trong khoang tur
1,0Mrad dén 3,0Mrad. Ciing ¢o thé mong mudn chiéu xa tir nhidu hudng, déng thoi hodc
lan luot, dé dat duoc do thAm buc Xa mong mubn véQ trong nguyén li€u. Vi dy, tuy theo
mat do va lugng hoi 4m clia nguyén liéu, nhu gd, va loai buc xa ngudn dugc st dung (vi
du, gama hodc chum dién tir), dd thAm buc xa 16n nhit vao trong nguyén liéu c6 thé chi
khoang 0,75 inso (19,05mm). Trong cac truong hop nay, doan day hon (dén 1,5 inso
(3,81cm)) c6 thé duoce chiéu xa boi lAn chiéu xa dAu tién vao nguyén li€u tir mot phia, va
sau d6 xoay ngugc nguyén liéu va chiéu xa tir phia bén kia. Chiéu xa tir nhidu hudéng c6
thé 1a dac biét hitu dung be°1ng chiéu xa béng chum dién t&, ma chiéu xa nhanh hon so véi

bttc xa gama song thuong khong dat 6 sau thim 16n.

Nguyén liéu chén birc xa

Nhu néu trén, sang ché c6 thé bao gdm budc xir 1y nguyén liéu trong khung vom
va/hodc ham chira ma duge tao két ciu bang cach st dung cac nguyén liéu chén bic xa.
Theo mot sb phuong 4n thuc hién, cdc nguyén liéu chin birc xa duge chon dé c6 dugc
kha ning chin céc thanh phin tir tia X c6 nang lugng cao (budc séng ngén), ma co thé
xuyén qua nhiéu nguyén liéu. Mot yéu t6 quan trong khi thiét k& vo boc chin birc xa la
chidu dai tit cua cac nguyén li¢u dugc st dung, ma s€ xac dinh do day can thiét d6i véi
nguyén liéu cu thé, hon hop cac nguyén li€u, hoac chu tric dang 16p. Chiéu dai tit 1a
khoang cach thdm ma & d6 mirc d6 buc xa duge giam dén khoang 1/e 1an (e = s Euler)
mitc d§ d6 clia birc xa ngiu nhién. Mic du gin nhu tt ca nguyén lidu 1a chén btc xa néu
du day, cac nguyén liéu chira ty 18 phan tram theo hop phan cao (vi dy, mat dog) ctia cac
nguyén td ma c6 tri sé Z cao (sb nguyén ttr) c6 chidu dai tit bic xa cang ngin va do do6
néu céc nguyén li€u nay dugc sir dung la chin nhe hon, mong hon c6 thé duoc tao ra. Céc
vi du vé cac nguyén li¢u co tri s6 Z cao ma duogc dung trong viéc chin birc xa la tantali va

chi. Thong sé quan trong khéc trong viéc chin bic xa la khoang cach ban phan, ma 1a do
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day ctia nguyén liéu cu thé ma s& lam giam cudng do tia gama khoang 50%. Nhu vi du
déi voi nguén burc xa tia X ¢6 nang lugng 0,1MeV, do day ban phén la khoang 15,1mm
déi véi bé tong va khoang 2,7mm dbi voi chi, trong khi véi nang lugng tia X 1MeV, do
day ban phan dbi v6i bé tong 1a khoang 44,45mm va déi voi chi la khoang 7,9mm. Cac
nguyén liéu chan birc xa c6 thé 1a cac nguyén liéu ma day hodc moéng véi didu kién chung
c6 thé giam birc xa di qua dén phia bén kia. Do d6, néu mudn ring vé boc cu thé co do
day thanh thép, vi du, dé c6 trong lugng nhe hodc do cac rang budc vé B, nguyén li€u
dugc chon s& ¢ du tri s6 Z va/hodc chiu dai tit sao cho chiéu dai ban phén cua no la
nho hon hoic bang do day thanh mong mubn cta vé boc.

Trong mdt sb truong hop, nguyén liéu chin buc xa cb thé 1a nguyén liéu dang 16p,
vi du, ¢6 16p nguyén liéu c6 tri s6 Z cao hon, dé tao ra 16p chén tét, va 16p nguyén liéu co
tri s§ Z thip hon dé tao ra cac tinh chét khac (vi dy, do lién céu tric, dd chiu va cham,
v.v.). Trong mdt s trudng hop, nguyén lidu dang 16p c6 thé 1 16p méng “loai Z”, vi du,
bao gdbm 16p mong trong dé cac 16p tao ra gradien tir nguyén t6 Z cao théng qua lan luot
céc nguyén tb Z thap hon. Trong mot sd trudng hop céc nguyén liéu chin birc xa c6 thé 1a
cac khdi khoa lién dong, vi du, cac khdi chi va/hodc bé tong c6 thé 1a do cung cip
NELCO trén toan thé gi¢i (Burlington, MA), va cac khung vom tai cdu hinh c6 thé duoc
st dung.

Nguyén li€u chin birc xa c6 thé 1am giam muc do buc xa di qua cAu trac (vi duy,
thanh, cira, trin, vé boc, mét loat hodic két hop cia cac by phan nay) duoc lam béng
nguyén liéu nay mot khoang it nhit khoang 10%, (Qi dy, it nhit khoang 20%, it nhét
khoang 30%, it nhat khoang 40%, it nh4t khoang 50%, it nhit khoang 60%, it nhit
khoang 70%, it nhat khoang 80%, it nh4t khoang 90%, it nhit khoang 95%, it nhit
khoang 96%, it nhat khoang 97%, it nh4t khoang 98%, it nhit khoang 99%, it nhit
khoang 99,9%, it nhét khoang 99,99%, it nhét khoang 99,999%) so véi birc xa ngiu
nhién. Do d6, vo boc duge 1am bang nguyén liéu chin birc xa c6 thé giam sy tiép xuc cia
thiét bi/hé théng/b{) phén theo cung lugng. Cac nguyén liéu chin birc xa ¢6 thé bao gém
thép khong gi, cac kim loai c6 tri sb Z trén 25 (vi du, chi, sét), bé tong, d4 thai, cat va hon

hop cua ching. Céac nguyén liéu chin birc xa c6 theé bao gom rao can theo hudng cua birc
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Xa ngﬁu nhién it nhét khoang Imm (vi dy, Smm, 10mm, 5cm, 10cm, 100cm, 1m va thim

chi it nhé4t khoang 10m).

Ngudn birc xa

Loai btrc xa xac dinh loai nguén buc xa dugce sir dung cling nhu cac co ciu birc xa
va thiét bi két hop. Cac phuong phép, céc hé thdng va thiét bi duoc boc 16 trong ban mé
ta nay, vi du, dé xtr Iy cic nguyén liéu bang chiéu xa, c6 thé st dung cac ngudn nhu dugc
bdc 19 trong ban md ta nay ciing nhu ngudn ¢6 ich bat ky khac.

Céac ngudn tia gama bao gdm nhan phéng xa, nhu cac ddng vi ciia coban, canxi,
tecneti, crom, gali, indi, iot, sét, krypton, samari, selen, natri, tali, va xenon.

Céc ngudn tia X bao gébm chum dién tir va cham vé6i cac dich kim loai, nhu
vonfram hogc molypden hodc cac hop kim, hosic cic ngudn sing compact (Compact
Light Source-CLS), nhu cac ngudn duoc tao ra thuong phim boi Lyncean.

Céc hat alpha 1a giéng hét nhan ctia nguyén tir heli va tao ra do su phén ra alpha
cuia nhan phong xa khac nhau, nhu cac déng vi ctia bismut, poloni, astatin, radon, franxi,
radi, vai actinit, nhu actini, thori, urani, neptuni, curi, californi, amerixi, va plutoni.

Céac nguén btrc xa cuc tim bao gém céc dén doteri hodc cadimi.

Cac ngudn bic xa hdng ngoai bao gdm saphia, kém, hodc cic dén gbém cira
selenua.

Céc ngudn vi séng bao gdbm cac klystron, céc ngudn RF kiéu Slevin, hodc cac
ngudn chim nguyén tir ma sir dung céc khi hydro, oxy hoac nito.

Cac may gia toc duoc dung dé gia tdc cac hat (vi dy, cac dién tr hodc cac ion) co
thé 14 DC (vi dy, tinh dién DC hozc dién dong lyc DC), RF tuyén tinh, tuyén tinh cim
Gng tr hodc song lién tuc. Vi du, cac co cdu chiéu xa khac nhau c6 thé duoc dung trong
cac phuong phap da dugc bdc 10 trong ban md ta nay, bao gdm cac ngudn ion hoa theo
truong, thiét bi tach ion tinh dién, cac mdy phat ion héa theo truong, cac ngudn phat xa
dién tr nhiét, cdc ngudn ion phong vi séng, cac may gia tbc tinh hodc tai tudn hoan, céc
may gia toc tuyén tinh dong hoc, cac may gia tdc van ae Graaff, cac may gia tbc Cockroft

Walton (vi du, cdc may gia toc PELLETRON®), LINACS, Dynamitrons (vi dy, cdc may
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gia tdc DYNAMITRON®), céc xiclotron, c4c sincrotron, cac betatron, cdc may gia tde
kiéu may bién ap, cac microtron, cac may phat plasma, cac may gia toc ndi tAng, va cac
may gia tbc gap d6i. Vi du, cac may gia tbc loai xiclotron do IBA, Bi cung cép, nhu hé
théng RHODOTRONT™, trong khi cdc may gia tbc kidu DC do RDI, nay la IBA
Industrial cung cap, nhu DYNAMITRON®. Céc hé thdng may gia tdc thich hop khacbao
gbm, vi du: Cac hé théng kiéu may bién 4p 15i DC (Insulated Core Transformer), sin c6
tir Nissin High Voltage, Nhat ban; LINAC dai S, san c6 tir L3-PSD (My¥), Céc h¢ théng
Linac (Phap), Mevex (Canada), va Mitsubishi Heavy Industries (Nhat Ban); cac LINAC
dai L, do Iotron Industries (Canada) cung cép; va cic may gia tdc trén thiét bi ILU, do
Budker Laboratories (Nga) cung cip. Cac ion va cic may gia tdc ion da duge ban luan
dén trong tai liéu: Introductory Nuclear Physics, Kenneth S. Krane, John Wiley & Sons,
Inc. (1988), KrstoPrelec, FIZIKA B 6 (1997) 4, 177-206, Chu, William T., “Overview of
Light-lon Beam Therapy”, Columbus-Ohio, ICRU-IAEA Meeting, 18-20 March 2006,
Iwata, Y. et al, “Alternating-Phase-Focused IH-DTL for Heavy-Ion Medical
Accelerators”, Proceedings of EPAC 2006, Edinburgh, Scotland, va Leitner, C.M. et al.,
“Status of Superconducting ECR lon Source Venus”, Proceedings of EPAC 2000, Vienna,
Austria. Mot sb may gia tbe hat va viéc st dung cdc may nay duoc boc 19, vi dy, trong
patent M§ s6 7,931,784 cip cho Medoff, toan b noi dung clia n6 duge dua vao diy bang
céach vién dan.

Cac dién tir c6 thé dugc tao ra bdi nhan phoéng xa ma chiu phén ra beta, nhu céc
d@)ng vi cua iot, xezi, tecneti, va iridi. Theo cach khac, 6ng phéng dién t& co thé duoc
ding 1am ngudn dién tir thong qua phat xa dién tir nhiét va duoc tang tdc qua thé tang tdc.
6ng phong dién tir tao ra cac dién tir, ma sau d6 duogc tang tdc qua thé 16n (vi dy, manh
hon khoidng 500 nghin, manh hon khodng 1 tri€u, manh hon khoang 2 triéu, manh hon
khoang 5 tri€u, manh hon khoang 6 triéu, manh hon khoang 7 tri€u, manh hon khoang 8
triéu, manh hon khoang 9 tri€u, hodc thdm chi manh hon 10 tri€u v6n) va sau d6 dugc
quét tir tinh trén mit phing x-y, khi cdc dién tir ban déu duoc ting tdc theo chiéu z xubng
6ng cta may gia toc va chiét qua cira 14. Viéc quét cac chum dién tir 1 hitu dung cho viéc

tang bé mat chi€u xa khi chiéu xa cac nguyén li€u, vi dy, sinh khdi, ma dugc van chuyén
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qua chum quét. Viéc quét chum dién tir con phan bd tai nhiét mot cach déng déu trén cira
va giup lam giam sy gdy ctra 14 do 1am ndéng cuc bd boi chum dién tr. Sy gy cira 14 1a
nguyén nhan thoi gian ngimg méy dang ké do cac sira chira cn thiét tiép theo va khoi
dong lai dng phong dién ti.

Céc co cdu chiéu xa khac nhau c¢6 thé dugc dung trong céc phuong phap da duoc
boc 16 trong ban mé ta niy, bao gdm cac ngudn ion hoa theo truong, thiét bi tach ion tinh
dién, cac may phat ion hoa theo trudng, cic ngudn phat xa dién tir nhiét, cac ngudn ion
phoéng vi séng, cac mdy gia tdc tinh hodc tai tudn hoan, cic may gia tc tuyén tinh dong
hoc, cac may gia tdc van de Graaff, va cac may gia tdc glp d6i. Cac co ciu nay duge boc
19, vi du, trong patent M¥ s 7,931,784 cz‘ip cho Medoff, toan bd ndi dung ctia n6 duoc
dua vao day bang cach vién dan.

Chum dién tir ¢6 thé duge dung lam nguf”)n btrc xa. Chum dién tir c6 cac wu diém
¢ cac sudt lidu luong cao (vi du, 1Mrad trén gidy, SMrad trén gidy, hodc tham chi
10Mrad trén gidy), ning suét cao, mirc ngan chin giam, va thiét bi han ché thdp. Cac
chum dién tir cling c6 thé c6 hidu sudt dién cao (vi du, 80%), cho phép st dung nang
lwgng thép hon so véi cac phuong phap buc xa khac, ma c6 thé chuyén thanh chi phi van
hanh thip hon va phat xa khi gdy hiéu tng nha kinh thap hon tuong ung v6i mirc nang
luong dugc st dung it hon. Cac chum dién tir ¢o thé éuqc tao ra, vi du, bdi cac may phat
tinh dién, cdc may phat ndi tAng, cac may phat bién ap, cac may gia tbc nang luong thip
c6 hé théng quét, cac may gia toc ning luong thip c6 catét tuyén tinh, cac may gia tdc
tuyén tinh, va cic may gia téc xung.

Céc dién tir ciing c6 thé c6 hidu qua hon khi gy ra céc thay d6i vé cu triuc phan
tr clia nguyén liéu chira cac hydrat cacbon, vi du, nhd co ché cit mach. Ngoai ra, cac
dién tr ¢6 niang lugng 1a 0,5MeV dén 10MeV c6 thé xuyén qua cac nguyén liéu c6 mat
do théip, nhu cic nguyén li€u sinh khéi duge boc 10 trong ban md ta nay, vi du, cac
nguyén liéu c6 ty trong khdi nhé hon 0,5g/cm’, va chiéu siu nam trong khoang tir 0,3cm
dén 10cm. Céac dién tt nhu ngudn birc xa ion hoa co thé 1a hitu ich, vi du, ddi véi cac
dbng, cac 16p hodc cac ting tuong dbi mong cua cic nguyén li€u, vi du, nho hon khoang

0,5 inso (12,7mm), vi du, nhé hon khoang 0,4 inso (10,16mm), 0,3 inso (7,62mm), 0,25

-25-



24876

inso (6,35mm), hodc nhd hon khoang 0,1 inso (2,54mm). Theo mdt s6 phuong én, ning
luong ciia mdi dién tir cia chum dién tir ndm trong khoadng tir 0,3MeV dén 2,0MeV (triéu
dién t von), vi dy, tir 0,5MeV dén 1,5MeV, hodc tir 0,7MeV dén 1,25MeV. Cac phuong
phap chiéu xa cic nguyén liéu da dugc ban lusn dén trong cong bd don yéu chu cp
patent My s6 2012/0100577 Al, ndp ngay 18 thang 10 ndm 2011, toan bd ndi dung cua
tai liéu nay dugc dua vao ddy bang cach vién dan.

Céc co ciu chiéu xa chum dién tr ¢6 thé mua duoc thuong phdm hodc duoc 1ép.
Vi duy, cac nguyén t6 hodc céc thanh phﬁn nhu cdc cudn cam ng, cac tu dién, cic vo, cac
ngudn dién, cap, hé day, cac hé théng kiém soat dién ap, thanh phan kiém soat dong, vat
lidu cach ly, cac bd vi kiém soat va viéc lam ngudi thiét bi c6 thé mua duoc va dugc lap
thanh co cdu. Ty ¥, co ciu thwong phdm c6 thé dugc cai bién va/hodc duge lam phu
hop. Vi du, cic co cdu va cac bd phan c6 thé mua duqc tir ngudn bit ky trong sb cac
ngudn thuong mai duge boc 10 trong ban mb ta nay bao gdm Ion Beam Applications
(Louvain-la-Neuve, Bi), Wasik Associates Inc. (Dracut, MA), NHV Corporation (Nhat
Ban), Titan Corporation (San Diego, CA), Vivirad High Voltage Corp (Billerica, MA)
va/hodc Budker Laboratories (Nga). Cac ning lugng dién t& thong thudng co thé 1a
0,5MeV, 1MeV, 2MeV, 4,5MeV, 7,5MeV, hoic 10MeV. Cong suit co cdu chiéu xa
chum dién t& thong thuong céd thé 1a 1kW, 5kW, 10kW, 20kW, S0kW, 60kW, 70kW,
80kW, 90kW, 100kW, 125kW, 150kW, 175kW, 200kW, 250kW, 300kW, 350kW,
400kW, 450kW, 500kW, 600kW, 700kW, 800kW, 900kW hodc thdm chi 1000kW. Cac
may gia toc ma c6 thé duge su dung bao gém cic may chiéu xa NHV loai ndng lugng
trung binh EPS-500 (vi dy, dién 4p clia may gia toc 500KV va cudng do dong chum
65mA, 100mA hoac 150mA), EPS-800 (vi du, dién éi) cua may gia tdc 800kV va cudng
do dong chum 65mA hodc 100mA), hodc EPS-1000 (vi dy, dién 4p cua mdy gia tde
1000kV va cuong do dong chim 65mA hoic 100mA). Ngoi ra, céc may gia tdc tir thé
hé ¢6 ning luong cao ciia NHV c6 thé dugc sir dung nhu EPS-1500 (vi dy, dién ap cuia
mdy gia toc 1500kV va cuong do dong chum 65mA), EPS-2000 (vi dy, dién 4p clia may
gia tdc 2000kV va cudng do dong chum 50mA), EPS-3000 (vi du, dién ap clia may gia
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téc 3000kV va cudng do dong chum 50mA) va EPS-5000 (vi du, dién 4p cta may gia tdc
5000kV va cuong do dong chum 30mA).

Su can bang trong viéc tinh céac thong s ky thuat vé cong suit co ciu chiéu xa
chiim dién tir bao gdbm chi phi van hanh, cac chi phi dau tu, sy sut gia, va vung phu séng
clia co cAu. Su can bang trong viée tinh mirc lidu lwong tiép xuc chiéu xa chum dién tir sé
1a c4c chi phi ning lugng va cac mbi quan ngai v& mdi trudng, an toan, va stc khoe
(Evironment, Safety and Health-ESH). Néi chung, cdc mdy phét dugc chira trong khung
vom, vi du, lam béng chi hodc bé tong, dac biét 1a dbi vé6i san phém tu tia X ma dugc tao
ra trong quy trinh nay. Su cn bang trong viéc tinh cac ning lugng dién tr bao gdm céc
chi phi ndng lugng.

Co céu chiéu xa chum dién tir ¢6 thé tao ra chum ¢ dinh hodc chum quét. Chum
quét c6 thé 1a c6 loi ¢ chidu dai quét 16n va tde do quét cao, do né s& thay thé mot cach
c¢6 hidu qua chiéu rong chim cé dinh, 16n. Ngoai ra, chiéu réng quét c6 sin nim trong
khoang tr 0,5m, 1m, 2m hoic 16n hon 13 ¢6 sin. Chum quét dugc uu tién trong hau hét
phuong an dugc boc 10 trong ban mb ta niy do chiéu rong quét 16n hon va kha ning thap

trong viéc lam néng cuc bd va héng hoc ciia cac cira.

Ong phéng dién ti - cac cira

Heé thdng chiét ding cho may gia tbc dién t&r c6 thé bao gdm hai 14 cira. Khi lam
ngudi trong hé théng chiét hai 14 ctra c6 thé 1a khi 1am sach hodc hon hop, vi du, khong
khi, hodc khi tinh khiét. Theo mot phuong én, khi 1a khi tro nhu nito, argon, heli va hodc
cacbon dioxit. Tét hon, néu sir dung khi chir khong phai chét 1ong do céc that thoat ning
lwong d6i v6i chum dién tr duoc giam dén mirc thip nhit. Cac hdn hop gdm khi tinh
Khiét cling c6 thé duoc st dung, dugc tron trudc hodc duoc trdn truc tiép trude khi va
cham 1én c4c clra hodc trong khoang trdng giita cac cira. Khi lam ngudi c6 thé duoc lam
mat, vi du, béng cach st dung hé théng trao d6i nhiét (vi dy, bd 1am mat) va/hodc béng
cach str dung su bay hoi tir khi ngung tu (vi dy, nito 16ng, heli 10ng). Céc 14 ctra duge bdc
16 trong PCT/US2013/64332 ndp ngay 10 thang 10 nam 2013, toan bd ndi dung ctia nd

dugc dua vao ddy bang cach vién dan.
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Lam néng va nang suit trong qué trinh xtt 1y birc xa

Mot s6 quy trinh c¢6 thé xudt hién trong sinh khéi khi cac dién tir tir chum dién tt
tuong tac voi vat trong cac va cham khong dan hdi. Vi du, ion hoa nguyén li€u, su cit
mach ctia cac polyme trong nguyén lidu, lién két ngang cac polyme trong nguyén lidu,
oxy hoéa cta nguyén li€u, tao ra tia X (“Blrc xa hdm”) va kich thich rung ctia cac hat (vi
du, tao ra phonon). Khong bi rang budc bdi co ché cu thé, viéc giam do kho xur ly co thé
1a do mét s hiéu ung va cham khong dan hdi, vi du, ion hoa, su cit mach cua cac
polyme, oxy hoa va tao ra phonon. Mot s6 cac cac hi€u tng (vi duy, dac biét 1a tao ra tia
X), la chin can thiét va cac rao can ky thuat, vi du, boc kin cac budc xir 1y chiéu xa trong
bé tong (hodc nguyén li¢u chén birc xa khac) khung vom. Hi¢u tng khéc cia chiéu xa,
kich thich rung, 1a twrong duong véi lam néng mau. Lam néng miu bing cach chiéu xa c6
thé gitip lam giam do kho xt 1y, song lam néng qua murc c¢6 thé pha hity nguyén lidu, nhu
dugc giai thich dudi day.

Murc tang nhiét d§ doan nhiét (AT) tir viéc hép thu birc xa ion hoa duoc tinh theo
cong thire: AT = D/Cp: trong d6 D 1a lidu lugng trung binh theo kGy, Cp la nhiét dung
theo J/g°C, va AT la thay dbi v& nhiét d theo do Bach phan. Nguyén liéu sinh khdi kho
thong thudng s& c6 nhiét dung gan bang 2. Sinh khdi wét s& c6 nhiét dung cao hon tuy
thudc vao lugng nudc do nhiét dung cia nudc la rit cao (4,19J/g°C). Céc kim loai c6
nhiét dung thap hon nhiéu, vi du, thép khong gi 304 c6 nhiét dung bing 0,5J/g°C. Muc
thay d6i nhiét 4o dugc wéc tinh do hap phu burc xa tic thoi trong sinh khdi va thép khong
gi dbi voi cac lidu lugng birc xa khac nhau dugc thé hién trong Bang 1. O nhiét do cao
hon sinh khéi s& phan hiy gy ra do léch cuc han so vé6i céc thay dbi udc tinh v& nhiét
do.

Bang 1: Mtc ting nhiét d9 tinh dugc ddi véi sinh khdi va thép khong gi.
Liéu lugng (Mrad) | AT sinh khéi u6c tinh (°C) | AT Thép (°C)
10 50 200
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50 250 (Phan huy) 1000
100 500 (Phan huy) 2000
150 750 (Phan huy) 3000
200 1000 (Phéan hiy) 4000

Nhiét dd cao c6 thé pha hiy va hodc cai bién cac polyme sinh hoc trong sinh khéi
sao cho cac polyme (vi du, xenluloza) 12 khong thich hop dé xtr 1y tiép. sinh khéi da trai
qua nhiét do cao co thé tr& nén sAm mau, dinh va tda ra cc mui biéu thi phan hay. Do
dinh tham chi c6 thé lam cho nguyén liéu kho van chuyén. Cac mui c6 thé 1a kho chiu va
1a vén dé an toan. Trén thuc té, duy tri sinh khéi & nhiét d6 dudi 200°C da dwoc thiy 1a co
loi trong cac quy trinh dugc bdc 16 trong ban mé ta nay (vi du, dudi 190°C, dudi 180°C,
duéi 170°C, dudi 160°C, duéi 150°C, dudi 140°C, duéi 130°C, dudi 120°C, duéi 110°C,
nam trong khoang tir 60°C dén 180°C, nim trong khoang tir 60°C dén 160°C, nim trong
khoang tir 60°C dén 150°C, nim trong khoang tir 60°C dén 140°C, ndm trong khoang tir
60°C dén 130°C, nam trong khoang tir 60°C dén 120°C, ndm trong khoang tir 80°C dén
180°C, ndm trong khoang tir 100°C dén 180°C, nim trong khoang tir 120°C dén 180°C,
nam trong khoang tir 140°C dén 180°C, ndm trong khoang tir 160°C dén 180°C, nim
trong khoang tlir 100°C dén 140°C, nam trong khoang tir 80°C dén 120°C).

D3 phat hién ra ring viéc chiéu xa cao hon khoang 10Mrad 1a didu mong mudn
d6i véi cac quy trinh dugc boc 16 trong ban md ta nay (vi du, giam d¢ kho xtr ly). Nang
suit cao ciing 1a mong mudn sao cho chiéu xa khong tré thanh nit ¢ chai trong viéc Xt
Iy sinh khéi. Xt ly dugc kiém soat bai phuong trinh sut lidu lugng: M = FP/D-thoi gian,
khi M 1a khéi luong cia nguyén liéu dugc chiéu xa (kg), F 1a phin ning lugng ma hép
phu dugc(nho hon don vi), P 1a cong suét phat xa (kW=Dién thé tinh theo MeV x Cuong
do dong dién tinh theo mA), thoi gian 14 thoi gian xir 1y (gidy) va D 1a lidu lugng hip phu
(kGy). Trong budc xir Iy mang tinh minh hoa trong d6 phan cong suit hip phu dwogc cb
dinh, cong suét phat xa 1a khong ddi va liéu lwong da dat dugc mong mudn, nang sudt (vi
du, M, sinh khéi da duge xir ly) ¢6 thé dwoc gia ting béng cach tang thoi gian chiéu xa.

Tuy nhién, viéc ting thoi gian chiéu xa ma khéng cho phép nguyén liéu dé lam ngudi, co
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thé 1am néng qua mic nguyén liéu nhu dwgc minh hoa bang vi du 1a céac phép tinh néu
trén. Do sinh khdi c6 d6 dan nhiét thp (thap hon khoang 0,1 Wm™K™), sw phan tén nhiét
la chdm, khong giéng nhu, vi dy, céc kim loai (16n hon khoang IOWm'lK'l) ma c6 thé

phan tan nang lugng nhanh véi diéu kién c¢6 noi thu nhiét dé chuyén nang lugng dén do.

Ong phong dién tir - cac it chan chim

Theo mét s6 phwong an céc hé thong va cac phuwong phap bao gdm cit chin chum
(vi dy, ctra sdp). Vi du, clt chdn chum cé thé duoc st dung dé dung hodc giam nhanh
chéng chiéu xa ctia nguyén liéu ma khong cin ngét dién thiét bi phét chum dién t&. Theo
cach khac, cit chin chum c6 thé dugc dung trong khi cdp dién chum dién tir, vi dy, cir
chin chiim c6 thé dimg chim dién tir cho dén khi cudng do dong dién cta chum & mic
mong muén dat dugc. Cit chan chum c6 thé duoc deflt gilta cua 14 so cép va ctra la tha
cép. Vi du, cit chin chium c6 thé dugc lép sao cho no dich chuyén dugc, tirc 1a sao cho nd
c6 thé dugc dich chuyén vao va ra khoi duong di cia chum dién t&r. Thim chi tAm che
mot phﬁn ctia chum c6 thé dugc sir dung, vi dy, dé kiém soat lidu luong chiéu xa. Cit
chin cham c6 thé duoc lép vao san, vao bang chuyén dung cho sinh khéi, vao thanh, vao
co cdu buc xa (vi du, & vanh quét), hodc vao co cdu do bét ky. Tét hon, néu cix chan
chum dugce ¢b dinh lién quan dén vanh quét sao cho chum c6 thé dugc kiém soat mot
cach c6 hi€u qua boi cit chian chum. Citr chidn chum c6 thé két hop khép ndi, thanh ray,
béanh xe, céc khe, hogic céc cach khac 1a cho phép chuyén dong cua cit chin ndy vao va ra
khoi chim dién t. Ct chan chim c6 thé dugc lam bang nguyén lidu bt ky ma s& dung it
nhat 5% céc dién tir, vi du, it nhat 10%, 20%, 30%, 40%, 50%, 60%, 70%, it nhit 80%,
85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% hodc thdm chi khoang
100% dién tur.

Cit chan chiim c6 thé dugc lam bang kim loai bao gbm, nhung khong chi gigi han -
o, thép khong gi, chi, sét, molypden, bac, vang, titan, nhom, thiéc, hodc cac hop kim cta
chung, hodc céc 16p mong (c4c nguyén lidu dang 16p) duge lam bang cac kim loai nay (vi
du, gbém phu kim loai, polyme phu kim loai, vat liéu hdn hop phu kim loai, cdc nguyén

lidu kim loai nhiéu 16p).

-30-



24876

Cit chin chim c6 thé duoc 1am mat, vi du, c¢6 chét luu 1am méat nhu dung dich
nude hodc khi. Cit chian chum c6 thé 1a rSng mot phf?m hodc hoan toan, vi du, c6 cac
khoang. Céc khoang tréng bén trong ciia cit chin chim c6 thé dugc st dung cho céc chét
lwu va khi 1am ngudi. Cit chian chim c6 thé c6 hinh dang bat ky, bao gbm dang phing,
cong, tron, ovan, vudng, hinh chit nhat, dang vét va dang ném.

Cit chin chum c6 thé ¢6 céc 15 sao cho cho phép mot sb dién tu thdong qua, do do
kiém soat (vi dy, lam gidm) lugng blrc xa ngang qua toan bd dién tich cua ctra, hodc cac
ving cu thé caa ctra. Cit chin cham c¢6 thé 1a mang luédi dugc tao ra, vi du, tir cac loai soi
hodc céc loai day. Nhiéu cit chin chum c6 thé dugc st dung, cung nhau hodc mot cach
doc lap, dé kiém soat chiéu xa. Cit chin chum c6 thé dugce didu khién tir xa, vi du, bé‘mg

tin hi€u radio hodc ndi day dén dong co dé dich chuyén chim va hoéc ra khoi vi tri.

Co c4u hép thu chim

Céc phuong 4n da duge boc 16 trong ban mo ta nay con cé thé bao gdm co céu hép
thy chum khi st dung budc xir Iy biic xa. Muc dich clia co cdu hip thu cham 1 dé hip
thu mot cach an toan chum hat tich dién. Gidng nhu cit chin chum, co cu hép thu chum
c6 thé duoc dung dé chin chum hat tich dién. Tuy nhién, co chu hép thu chum la cing
vitng hon nhidu so véi cir chin chum, va nhim dén muc dich chan toan b nang luong
ctia chiim dién tir trong khoang thoi gian kéo dai. Ching thuong dugc dung dé chin
chim khi méy gia téc dugc cip dién.

Céac co ciu hép thu chum con duoc thiét k& dé chiu dugc nhiét da duqé tao ra boi
cac chim ndy, va thong thuong lam bang cic nguyén liéu nhu ddng, nhoém, cacbon,
beryli, vonfram, hodc thiy ngan. Cac co ciu hép thu cham c6 thé duogc lam mat, vi du,

bang cach st dung chat luu lJam mét ma c6 the ti€p xtic nhiét v4i co cau hap thu chum.

Nguyén liéu sinh khéi
Céc nguyén ligu lignoxenluloza bao gébm, nhung khong chi gidi han &, g0, van
ghép, phé phém 1am nghiép (vi du, min cua, gb duong, vun g5), cac loai ¢d, (vi du,cd ké,

6 voi, ¢ chdn nudi, cdy sdy hoang yén), cac phe thai ngili coc, (vi du, trdu gao, trau yén
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mach, triu lia my, trdu lua mach), rac thai nong nghiép (vi du, cd G twoi, rom cai dau,
rom lia my, rom lia mach, rom yén mach, rom lia gao, day, ciy gai dau, cdy lanh, tre,
cay xidan, cdy chudi abaca, 156i ngd, rom ngd kho, rom dau tuong kho, soi ngd, cé linh
lang, cé kho, xo dira), cdn cta qua trinh xit ly dudong (vi du, ba mia, ba ci cai duong, ba
cdy thlia), tdo, tao bién, phan, nuéc thai, va cac hdn hop gdm nguyén liéu bit ky trong sb
cac nguyén li€u nay.

Trong mot sb trudng hop, nguyén lidu lignoxenluloza bao goém 13i ngd. Cac 15i
ngd nghién hodc xay co6 thé rai thanh 16p c6 d6 day twong dbi déu dé chiéu xa, va sau khi
chiéu xa 1a d& dang dé phan tan trong moi truong cho xtr 1y tiép. Dé tao didu kién thuén
loi cho viéc thu hoach va thu gom, trong mot ) truong hgp toan bd cay ngd duogc st
dung, bao gdm than ciy ngd, hat ngd, va trong mot sd trudong hop tham chi ca bo ré ciy
ngo. '

Mot cach c¢6 lgi, khong can b sung cac chét dinh dudng (khac vai nguén nito, vi
du, ure hodc amoniac) trong khi 1én men cac 16i ngd hodc nguyén liéu xenluloza hoic
nguyén liéu lignoxenluloza chira lugng 15i ngd dang ké.

Cac 156i ngd, trudc va sau khi nghién nho, ciing dé dang hon d véan chuyén va
phan tan, va it c6 xu huéng dé tao ra hdn hop nd trong khong khi hon so v6i nguyén liéu
xenluloza hodc nguyén liéu lignoxenluloza khéc nhu ¢6 kho va cac loai co.

Céc nguyén liéu chira xenluloza bao gdm, vi du, gidy, cac san phdm gidy, phé thai
tir gidy, bot gidy, gidy mau, gidy dung hang, gidy boc, gidy don, tap chi, 4n phdm (vi du,
sach, sach danh muc, sb tay, nhén, lich, thiép ml‘rng," sach quang cdo, to roi, giéy bao),
gidy in, gidy nhiéu 16p, nguyén liéu bia, bia cimg, gidy bdi, cac nguyén lidu c¢6 ham lugng
a-xenluloza cao nhu bong, va hdn hop ciia ching. Vi dy, cac san phdm gidy nhu da duoc
boc 16 trong don yéu cau cép patent My sé 13/396,365 (“Magazine Feedstocks” cla
Medoff va cic ddng tac gia, ndp ngay 14 thang 2 nam 2012), toan bd ndi dung cda no
dugc dua vao ddy bang cach vién dan.

Cac nguyén liéu xenluloza con cé thé bao gdm céc nguyén liu lignoxenluloza ma

dugc khir lignin hoan toan hodc mot phan.

-32-



24876

Trong mot sb treong hop, cdc nguyén li€u sinh khdi khac co thé dugc st dung, vi
du, cdc nguyén liéu tinh bot. Cac nguyén liéu tinh bdt bao gém chinh tinh bdt, vi duy, tinh
bdt ngo, tinh bot lua my, tinh bdt khoai tdy hodc tinh bdt gao, chéit din xuét cta tinh bot,
hodc nguyén liéu ma bao gém tinh bot, nhu thuc phém hodc cay tréng an dugc. Vi duy,
nguyén li€u tinh bdt cd thé 1a cu ho hoa tan, bot kiéu mach, chudi, dai mach, sin, sin day,
me d4t Nam My, bot co, cay lua mién, cac loai khoai gia dung thong thuong, khoai lang,
khoai mdn, khoai m&, hodc mdt hodc nhiéu loai ddu, nhu dau fava, dau ling hoic db.
Hdn hop gdbm hai hodc nhidu nguyén liéu tinh bt bat ky cling 1a nguyén liéu tinh bot.
Céc hdn hop gém tinh bot, nguyén li¢u chira lignoxenluloza va hodc xenluloza ciing c6
thé dugc sir dung. Vi du, sinh khéi c6 thé 13 toan bd ciy, mét phan cdy hodc phin khac
cla cy, vi dy, cay lua my, ciy bong, ciy ngd, cdy lua hodc cdy trong. Cac nguyén licu
tinh bot ¢6 thé xir Iy duoc theo phuong phap bt ky trong sb cac phuong phéap duoc bde
16 trong ban mo ta nay.

Céc nguyén liéu vi khuin ma c6 thé dugc dung 1am nguyén lidu c6 thé bao g0m,
nhung khong chi giéi han &, vi sinh vét hodc sinh vat bt ky c6 trong tu nhi€n hodc dugc
cai bién di truyén ma chira hodc c6 kha ning tao ra cac ngudn hydrat cacbon (vi du,
xenluloza), vi du, cac sinh vat don bao, vi du, cac sirih vat don bao cia dong vat (vi du,
dong vat nguyén sinh nhu trung roi, amip, sinh vét c6 16ng rung, va dong vat nguyén sinh
ky sinh) va cac sinh vat don bao thuc vat (Vi. dy, tao nhu tao c6 16 tb ong,
chlorarachniophyt, cryptomonad, tdo mét, glaucophyt, haptophyt, tdo dd, stramenopin, va
viridaeplantae). Cac vi du khac bao gdm rong bién, sinh vat phu du (vi du, sinh vat phu
du co kich thudc macro, sinh vat phu du c6 kich thuéce trung gian, sinh vat phu du c6 kich
thude micron, sinh vt phu du c6 kich thuéc nano, sinh véat phu du c6 kich thudge pico, va
sinh vét phu du fempto), thyc vat phit du, vi khuén (vi dy, vi khuin dwong gram, vi khuén
am gram, va sinh khuan chiu dugc moi truong khéc nghiét), ndm men va/hodc cac hdn
hop clia chiing. Trong mdt s6 trudng hop, sinh khdi vi khudn c6 thé thu dwoc tir cac
nguén tu nhién, vi du, dai duong, ho, viing nudc, vi du, nudc méan hodc nude ngot, hodc
trén dit lién. Theo céch khac, hoic theo cach bd sung, sinh khdi vi khudn ¢6 thé thu duoc

tr cac hé nudi cay, vi dy, cac h€ nudi cay va lén men kho va udt ¢ 16n.
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Theo céach khéc, cac nguyén liéu sinh khéi, nhu nguyén li¢u chira xenluloza, tinh
bot va lignoxenluloza, ¢ thé thu duoc tir vi sinh vat va thuc vat bién dbi gen ma da duoc
cai bién so vdi gidng hoang dai. Cac cai bién nay c6 thé, vi dy, 1a thong qua cac budc
sang loc va nhan gibng 13p lai dé thu dugc cac dic diém mong mudn & cay trong. Hon thé
nita, cic cdy trong c6 thé c6 duoc loai bd nguyén lidu mang gen, cai bién, lam cam
va/hoic duge bd sung so voi gibng loai thudng. Vi du, cac cdy trong duoc cai bién vé
mit di truyén c6 thé dugc tao ra theo phuwong phap ADN tai td hop, khi cac cai bién gen
bao gdm dwa vao hodc cai bién cu thé tir cac gidng gdc, hoic, vi du, bang cach ap dung
viéc nhan gidng bién ddi gen, trong d6 gen hoic cac gen cu thé dugc dua vao cdy trong tir
cac loai cay trong va/hodc vi khudn khéc nhau. Cach khac dé tao ra thay d6i gen la thong
qua nhan giéng dot bién, trong d6 cac alen méi dugce tao ra mot cach nhan tao tir cac gen
noi sinh. Céc gen nhén tao c6 thé dugc tao ra theo nhidu cach bao gdm xir Iy cdy trong
hodc hat giéng bﬁng, vi du, tdc nhan gay dot bién héé hoc (vi du, b'ﬁmg cach st dung tac
nhan alkyl hoa, epoxit, alkaloit, peroxit, formaldehyt), chiéu xa (vi duy, tia X, tia gama,
notron, hat beta, hat alpha, proton, doteron, chiéu xa UV) va quy trinh sé¢ nhiét hodc k¥
thuat gy ung suit ngoai va k¥ thuét sang loc tiép theo. Phuwong phap khac dé tao ra gen
da dugc cai bién la thong qua PCR d& 18i va xdo tron trinh tw ADN tiép theo 1a cai xen
ADN di dugc cai bién mong mudn vio cdy trong hoic hat gibng mong mudn. Phuong
phap dua thay déi di truyén mong muébn vao hat gidng hoic cay tréng bao gdm, vi du,
viéc stt dung chit mang vi khuin, bén gen, lam ké't.tﬁa canxi phosphat, xung dién, cit
ghép gen, lam cam gen, chuyén nhiém liposom, tiém luong micron va chét mang virut.
Nguyén liéu da dugc cai bién vé mit di truyén bd sunlg da dugc boc 16 trong don yéu cu
cép patent My s 13/396,369 nop ngay 14 thang 2 ndm 2012, toan bd ndi dung cua nod
dugc dua vao day bang cach vién dan.

Phuong phép bat ky trong sé cac phuwong phap duge boc 10 trong ban mo ta nay co
thé duoc thuc hién véi hdn hop gbm céc nguyén liéu sinh khéi bét ky duogc boc 10 trong

ban mo ta nay.

Céc nguyén liéu khac
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Céc nguyén li€u khéc (vi du, cac nguyén liéu tu nhién hoac téng hop), vi du, cac
polyme, c6 thé dugc xir Iy va/hodc dugc tao d& ding trong cac phuong phép, thiét bi va
céc hé thdngduoc mé ta trong ban mo ta ndy. Vi du, niang lugng dugc san xuét theo cac
phuong phap dugc boc 10 trong ban mo ta nay co thé duoc st dung dé xir Iy céc nguyén
liéu. Vi du, polyetylen (vi du, etylen c6 mat do thdp tuyén tinh va polyetylen c6 mat do
cao), polystyren, polystyen di dugc sulfonat hoa, poly (vinyl clorua), polyeste (vi du,
nylon, DACRON™, KODEL™), este polyalkylen, este poly vinyl, cdc polyamit (vi dy,
KEVLAR™),  polyetylen terephtalat, xenluloza axetat, axetal, poly acrylonitril,
polycacbonat (vi du, LEXAN™), acrylic [vi du, poly (metyl metacrylat), poly(metyl
metacrylat), polyacrylonitril,polyuretan, polypropylen, poly butadien, polyisobutylen,
polyacrylonitril, polyclopren (vi du, neopren), poly(cis-1,4-isopren) [vi du, cao su tu
nhién], poly(trans-1,4-isopren) [vi du, guttapercha], phenol formaldehyt, melamin
formaldehyt, cac epoxit, cac polyeste, poly cac amin, polyaxit carboxylic, axit polylactic,
rugu polyvinylic, polyanhydrit, poly flo cacbon (vi du, TEFLON™), silic (vi dy, cao su
silicon), polysilan, poly ete (vi du, polyetylen oxit, polypropylen oxit), sap, diu va cac
hdn hop ctia chiing. Ciing nim trong pham vi ctia sang ché 1a cac loai chit déo, cac loai
cao su, cac elastome, soi, sap, gel, dau, cac chit két dinh, cac chat déo nhiét, cac chét rin
nhiét, d& bi vi sinh vat phéan hiy cac polyme, cac loéi nhua duoc lam béng cac polyme
ndy, cac polyme khéc, cic nguyén liéu khac va hén hgp ctia ching. Cac polyme c6 thé
dugc tao ra theo phuong phép hitu dung bét ky bao gém polyme hda cation, polyme hoa
anion, polyme hoa gdc, polyme hoa hoan vi, polyme hoa mé vong, polyme hoa ghép,
polyme héa cong. Trong mdt s6 truong hop, cic budce xir Iy da duge boc 10 trong ban mo
ta nay co thé dugc sir dung, vi du, dé polyme hoa ghép bit dau tir gbc va lién két ngang.
Céac vat hdn hop gf?)m cac polyme, vi du, v6i thiy tinh, cac kim loai, sinh khdi (vi du, soi,
hat), gém cling c6 thé duge xir ly va/hodc dugc tao ra.

Céc nguyén liéu khac ma c6 thé duoc xir ly bang cach 4p dung céc phuong phép,
cac hé théng va thiét bi da dugc boc 16 trong ban mélté ndy la cac nguyén liéu gdm, cac

chat khodng, cac kim loai, cdc hgp chat vo co. Vi dy, céc tinh thé silic va germani, céac
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silic nitrit, cac oxit kim loai, cac chét ban dan, cac chit cach ly, céc loai xi méang va hoic
cac chit dan.

Ngoai, cac nguyén li¢u dugce tao hinh hodc cac phﬁn duogc tao ra (vi du, dac, dun
ép, han, tan dinh, tao 16p hogc dugc két hop theo cach bat ky) c6 thé duoc xir 1y, vi du,
cap, céac loai 6ng, cac loai bang, cac vo boc, miéng méng ban dan tich hop, bang mach,
cac loai day, lép, cac ctra, cac nguyén liéu dang 16p, cac banh ring, day dai, may, hon
hgp cta cac nguyén li€u nay. Vi du, bude xir ly nguyén liéu theo cac phuong phap dugc
bdc 16 trong ban md ta niy co thé cai bién cac bé mait, vi du, khién cho ching d& bi chitc

hoa tiép, cac td hop (vi dy, han) va/hodc xi Iy ¢6 thé tao lién két ngang cac nguyén li¢u.

Chuén bi nguyén liéu sinh khdi — Buge xt ly co hoc

Sinh khdi c6 thé & dang khd, vi du, 6 ham lwong hoi 4m thdp hon khoang 35% (vi
dy, nhé hon khoang 20%, nh6 hon khoang 15%, nho hon khoang 10% nhé hon khoang
5%, nho6 hon khoang 4%, nho hon khoang 3%, nhé hon khoang 2% hodc thim chi nho
hon khoang 1%). Sinh khdi ciing ¢6 thé duge phan phdi ¢ trang thai uét, vi dy, nhu chat
rin uét, huyén phu ddc hodc huyén phti ¢6 it nhét khoang 10% trong lugng céc chét ran
(vi dy, it nhét khoang 20% trong lugng, it nhat khoang 30% trong lugng, it nhat khoang
40% trong lugng, it nhit khoang 50% trong lurong, it nhat khoang 60% trong lugng, it
nhit khoang 70% trong lugng).

Céc quy trinh da dugc boc 1 trong ban md ta nay co thé sir dung céc nguyén li¢u
c6 ty trong khdi thap, vi du, nguyén liéu xenluloza hodc nguyén li¢u lignoxenluloza ma
da duge xut 1y truée theo cach thuc thé dé 6 ty trong khdi khoang thdp hon 0,75g/cm’, vi
du, thép hon khoang 0,7g/cm’, 0,65g/cm’, 0,60g/cm’, 0,50g/cm’, 0,35g/cm’, 0,25g/cm’,
0,20g/cm’, 0,15g/cm’, 0,10g/cm’, 0,05g/cm’ hodc thdp hon, vi duy, thip hon khoang
0,025g/cm’. Ty trong khbi duge xac dinh bing cach st dung ASTM D1895B. Mot cach
vén tat, phuong phap bao gdm viéc nap day méu vao hinh tru do c6 thé tich da biét va
nhén dugc trong lvong mau. Ty trong khdi dugce tinh bing cach chia trong lugng mau
tinh theo gam cho thé tich da biét cta hinh tru tinh theo xen-ti-met khéi. Néu muén, cac

nguyén liéu c6 ty trong khéi thip c6 thé dugc lam dic, vi dy, theo cac phuong phap da
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dugc boc 10 trong patent My s6 7,971,809, toan bd ndi dung cua n6 dugc dua vao day
bang cach vién dan.

Trong mot s truomg hop, bude xir ly so bd bao gdm viée sang loc nguyén li€u
sinh khdi. Sang loc c6 thé 1 thong qua mang luéi hodc tAm da duge duc 18 c¢6 ¢ miéng
mong muén, vi du, nhé hon khoang 6,35mm (1/4 inso, 0,25 inso), (vi du, nhd hon
khoang 3,18mm (1/8 inso, 0,125 inso), nhé hon khoang 1,59mm (1/16 inso, 0,0625 inso),
la nhoé hon khoang 0,79mm (1/32 inso, 0,03125 inso), vi du, nho hon khoang 0,51mm
(1/50 inso, 0,02000 inso), nho hon khoang 0,40mm (1/64 inso, 0,015625 inso), nho hon
khoéang 0,23mm (0,009 inso), nhé hon khoang 0,20mm (1/128 inso, 0,0078125 inso), nho
hon khoang 0,18mm (0,007 inso), nhdé hon khoang 0,13mm (0,005 inso), hodc thdm chi
nhd hon khoing 0,10mm (1/256 inso, 0,00390625 inso)). Theo mdt két ciu, sinh khéi
mong mudn roi qua cac 15 hoic sang va do d6 sinh khéi to hon 18 hodc sang khong dugc
chiéu xa. Cac nguyén liéu 16n hon nay c6 thé duoc xit Iy lai, vi dy, bang cach nghién nho,
hodc chung c6 thé duoc loai mot cach don gian ra khédi budc xtr ly. Theo két clu khac,
nguyén liéu ma to hon céc 16 dugc chiéu xa va nguyén li€u nho hon dugc loai bé nho
budc xir Iy sang hodc dugc tai ché. Trong loai két ciu nay, biang chuyén nay, nhu bang
chuyén rung, (vi du, mdt phan ciia bang chuyén) ¢ thé dugc tao 18 hogc duoc lip mang
ludi. Vi dy, theo mot phuong an cu thé, nguyén lidu sinh khdi ¢ thé 13 w6t va cac 15 nay
hozc mang luéi nay cho phép rat nude ra khéi sinh khéi truée khi chibu xa.

Budc sang nguyén ligu ciing c6 thé 1a phuwong phap thu cong, vi du, nho nguoi van
hanh hoac ty dong (vi du, robot ¢o lép cam bién mau sic, do phan chiéu hodc cam bién
khac) ma loai bo nguyén liéu khong mong mudn. Sang loc cling c6 thé 1a phuong phéap
sang tir tinh trong d6 nam cham dugc bd tri gdn nguyén liéu dwoc vén chuyén va nguyén
liéu nhiém tr dugc loai bo theo cach tur tinh.

Budc xir 1y so bo tlry chon ¢é thé bao gdbm viéc lam néng nguyén li€u (vi dy, ngoai
muc dich sdy hodc nim muc dich lam kho nguyén liéu). Vi dy, phin bing chuyén véan
chuyén sinh khdi hodc nguyén liéu khac c6 thé duge chuyén quaving dwoc lam nong.
Vung dugc 1am néong co thé duoc tao ra, vi du, béng chiéu xa IR, vi séng, dbt (vi du, khi,

than, dau, sinh khoi), lam noéng bang dién trd va/hodc cac cudn cam tng. Nhiét cé thé
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duoc tao ra tir it nhat mot phia hoac nhiéu phia, co thé 1a lién tuc hodc theo chu ky va co
thé chi danh cho mot phﬁn nguyén liéu hodc toan bd nguyén liéu. Vi du, mot phén cua
mang chuyén c6 thé duge 1am néng bang cach sir dung 40 lam noéng. Viéc lam nong co
thé, vi dy, nham muc dich lam kho nguyén li€u. Trong trudng hgp lam khoé nguyén liéu,
diéu nay cling c6 thé duoc tao diéu kién thuén loi, c6 hodc khong c6 lam néng, nho sy
dich chuyén cia khi (vi dy, khong khi, oxy, nito, He, CO,, Argon) bén trén va/hoic thong
qua sinh khéi khi né dang dugc van chuyén.

Mot cach tity ¥, bude xit 1y so bd c6 thé bao gém viée lam ngudi nguyén li€u. viéc
lam ngudi nguyén li¢u dugc boc 10 trong patent M§ sb 7,900,857, toan bd ndi dung cua
né duge dwa vao day bang cach vién dan. Vi dy, viéc 1am ngudi c6 thé 1a bang cach cp
chat Iuu 1am nguéi, vi du, nuée (vi du, véi glyxerol), hodc nito (vi du, nito long) vao day
clia mang chuyén. Theo cach khac, khi lam nguoi, vi du, nito lanh c6 thé duge théi trén
céc nguyén liéu sinh khéi hodc dudi hé théng van chuyén.

Budc xir ly so bd khac tiry chon ciia phuong phap xir Iy ¢6 thé bao gdm viée bd
sung nguyén liéu vao sinh khdi hodc cic nguyén liéu khac. Nguyén ligu bd sung c6 thé
dugc bd sung vao, vi du, bang cach tudi, phun va hodc rét nguyén liéu 1én trén sinh khéi
khi n6 duoc van chuyén. Céc nguyén liéu ma c6 thé duogc bd sung vao bao gém, vi du,
cac kim loai, cac loai gém va/hodc céc ion nhu da dugc bdc 19 trong cong bd don yéu cAu
cap patent My sb 2010/0105119 Al (ndp ngay 26 thang 10 ndm 2009) va cong b don
yéu chu clp patent My s§ 2010/0159569 Al (n0p ngay 16 thang 12 nam 2009), toan bo
ndi dung boc 1o cua tai liéu nay duoc dua vao diy bgng cach vién dan. Céac nguyén liéu
tily ¥ ma c6 thé duoc bd sung vao bao gém cac axit va cac bazo. Céc nguyén li€u khac
ma c6 thé duoc bd sung 1a cic chét oxy hoéa (vi du, cic peroxit, cac clorat), cac polyme,
cac monome c6 kha nang polyme hoa (vi dy, chita cac lién két khong no), nudc, cac chit
xUc tac, cac enzym va/hodc cac sinh vat. Cac nguyén licu c6 thé dugc bd sung vao, vi du,
& dang tinh khiét, lam dung dich trong dung mdi (vi du, nudc hodc dung mdi hitu co)
va/hodc 1am dung dich. Trong mét sé truong hop, dung mai 1a d& bay hoi va c6 thé dugc
tao ra dé bay hoi vi duy, bing cach lam néng va/hodc thdi khi nhu da néu trén. Nguyén

lidu duge bd sung c6 thé tao ra 16p bao ddng déu trén sinh khéi hodc 12 hdn hop dong
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nhit gdm céc thanh phan khac nhau (vi du, sinh khéi va nguyén liéu bd sung). Nguyén
lidu dugc bd sung c6 thé diéu bién bude chiéu xa tiép sau bang cach tang hiéu qua cua
viéc chiéu xa, can tr& chiéu xa hodc thay dbi tac dong cua viéc chiéu xa (vi du, tir cac
chim dién tir dén tia X hoic nhiét). Phuong phap c6 thé khong tac dong dén bude chidu
xa nhung c6 thé 1a hitu dung d6i vé6i bude xir ly tiép theo. Nguyén liéu duoc bd sung co
thé gitip hd tro trong viéc van chuyén nguyén liéu, vi dy, bang cach giam dd bui.

Sinh khdi c6 thé dugc phan phdi dén bang chuyén (vi du, cac bang chuyén rung
ma c6 thé duge dung trong cac khung vom da boc 10 trong ban mb ta ndy) bang bang tai,
bang chuyén khi nén, bang truyén truc vit, phéu, 6ng, theo cach thu cdng hoic bang hdn
hop cta chung. Vi duy, sinh khéi c6 thé dugc cho roi, dugc rét va’hodc duogce dit 1én trén
bang chuyén bang phuong phap bét ky trong s§ cac phwong phap nay. Theo mét sb
phuong 4n, nguyén liéu dwoc phan phbi dén bang chuyén bang cach st dung hé théng
phan phbi nguyén lidu kin gitp duy tri khi quyén it oxy va/hoic kiém soét bui va cac hat
min. Phan hat min va bui sinh khéi lo lirg trong khong khi hodc béc 1én 1a didu khong
mong mudn do chung c6 thé tao ra mbi nguy hiém hodc chay nd céc 14 cira cua éng
phéng dién tir (néu co cdu nay dugc ding dé xu ly nguyén li€u).

Nguyén li¢u c6 thé dugc dan phing dé tao ra do day dong déu nam trong khoang
tir 0,0312 inso (0,79mm) dén 5 inso (127mm) (vi dl_l‘, nam trong khoang tr 0,0625 inso
(1,58mm) dén 2,000 inso (50,8mm), nim trong khoang tir 0,125 inso (3,17mm) dén 1
inso (25,4mm), nim trong khoang tr 0,125 inso dén 0,5 inso (12,7mm), nim trong
khoang tir 0,3 inso (7,62mm) dn 0,9 inso (22,86mm), nim trong khoang tir 0,2 inso
(5,08mm) dén 0,5 inso (12,7mm) ndm trong khoang tir 0,25 inso (6,35mm) dén 1,0 inso
(25,4mm), nam trong khoang tr 0,25 dén 0,5 inso (12,7mm), 0,100 +/- 0,025 inso
(0,635mm), 0,150 +/- 0,025 inso (0,635mm), 0,200 inso +/- 0,025 inso (0,635mm), 0,250
inso +/- 0,025 inso (0,635mm), 0,300 inso +/- 0,025 inso (0,635mm), 0,350 inso +/-
0,025 inso (0,635mm), 0,400 inso +/- 0,025 inso (O,635mm), 0,450 inso +/- 0,025 inso
(0,635mm), 0,500 inso +/- 0,025 inso (0,635mm), 0,550 inso +/- 0,025 inso (0,635mm),
0,600 inso +/- 0,025 inso (0,635mm), 0,700 inso +/- 0,025 inso (0,635mm), 0,750 inso
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+/- 0,025 inso (0,635mm), 0,800 inso +/- 0,025 inso (0,635mm), 0,850 inso +/- 0,025
inso (0,635mm), 0,900 inso +/- 0,025 inso (0,635mm), 0,900 inso +/- 0,025 inso.

Néi chung, tét hon néu vén chuyén nguyén liéu qua chum dién tt cang nhanh cang
t6t dé t6i da hoa nang sudt. Vi du, nguyén lidu ¢ thé duoc van chuyén & téc do it nhét 1
bd (30,48cm)/phut, vi dy, it nhat bang 2 bd /phut (60,96cm/phut), it nhét bing 3 bo/phit
(91,44cm/phut), it nhat 4 bd (121,92cm)/phit, it nhét 5 bd/phut (152,4cm/phut), it nhat 10
bo/phiit (304,8cm/phut), it nhat 15 bd/phit (457,2cm/phit), 20 bd /phut (609,6cm/phut),
25 bd (762cm)/phit, 30 bd /phut (914,4cm/phut), 35 bd (1066,8cm)/phit, 40 bd /phut
(1219,2cm/phut), 45 b (1371,6)/phiit, 50 bd /phut (1524cm/phut). Tde dd van chuyén
lién quan dén cudng do dong dién ctia chim, vi du, di v6i sinh khéi c6 do day % inso
(6,35mm) va 100mA, bing chuyén c6 thé dich chuyéﬁ khoang 20 bd/phut (609,6cm/phit)
dé tao ra liéu luong chiéu xa c6 ich, & 50mA bang chuyén c6 thé dich chuyén khoang 10
bo/phiit (304,8cm/phiit) dé tao ra gdn nhu cung lidu lulc_mg chiéu xa.

Sau khi nguyén ligu sinh khéi da dugc van chuyén qua vung birc xa, budc sau xur
ly c6 thé tuy chon dugc thuc hién. Budc sau xir 1y tiy chon ¢6 thé, vi du 1a buédce xir ly
dugc mo ta lién quan dén budc xir 1y chiéu xa trude. Vi dy, sinh khéi c6 thé duogc sang,
duoc lam néng, duoc 1am mat, va/hoic két hop véi cac chét phu gia. Riéng d6i v6i bude
sau chiéu xa, t0i cac géc c6 thé xuét hién, vi du, tdi céc géc b%lng cach bd sung cac chét
luu hodc cac khi (vi du, oxy, nitro oxit, amoniac, cht long) vao, béng cach sir dung ap
suét, nhiét, va/hodc bd sung tac nhan loai bd géc. Vi du, sinh khdi c6 thé dugc van
chuyén ra khéi bang chuyén kin va duge cho tiép xtic voi khi (vi du, oxy) trong d6 nd
dugc t0i, tao ra cdc nhom carboxylat. Theo mot phuoﬂg an, sinh khéi duoc tiép xuc trong
khi chiéu xa vé6i khi hodc chét luu d& phan mg. Quy trinh t6i sinh khbi ma da dwoc chiéu
xa duge boc 16 trong patent My s 8,083,906, toan bd nodi dung ctia n6é dugc dua vao day
bang cach vién dan.

Néu mudn, mot hodc nhiéu buéc xtt ly co hoc ¢cé thé duoc st dung ngoai chiéu Xa
dé tiép tuc giam do khé xtr Iy cua nguyén li€u chira hydrat cacbon. Cac budc xtt 1y nay c6

thé dugc ap dung trude khi, trong khi va hodc sau khi chiéu xa.

-40-



24876

Trong mdt s6 trudng hop, bude xtt Iy co hoc b thé bao gdm viéc chudn bj ban du
nguyén li€u khi nhan dugc, vi du, gidm c& cac nguyén li€u, nhu béng cach nghién nho, vi
du, cit, xay, x&, nghién bot hodc bam. Vi duy, trong mdt vai truong hgp, nguyén liéu roi
(vi du, giéy duoc tai ché, nguyén li¢u tinh bdt, hodc co ké) dugc tao ra béng cach xé hoic
cit. Budc xir Iy co hoc ¢6 thé giam ty trong khdi cua nguyén liéu chira hydrat cacbon,
tang dién tich bé mit cia nguyén liéu chua hydrat cacbon va/hodc lam giam mdt hoac
nhiéu kich thudc ciia nguyén liéu chta hydrat cacbon.

Theo céch khac, hozc ngoai ra, nguyén liéu c6 thé duge xir 1y theo cach xir ly
khac, vi du, xttr Iy hda hoc, nhu c6 axit (HCI, H,SO,4, H;PO,), bazo (vi du, KOH va
NaOH), chét oxy hoa hoa hoc (vi dy, cac peroxit, cac clorat, ozon), chiéu xa, bung nd hoi
nuéc, héa phan, xir Iy bang siéu am, oxy hoéa, xir Iy hoa hoc. Céc bude xit Iy c6 thé 1a
theo trat tu bat ky va theo trinh tu bét ky va két hop. Vi du, nguyén li¢u dau tién c6 thé
dugc xtt ly theo cach vat Iy nhd mot hoic nhidu phwong phap xir ly, vi du, xir ly héa hoc
bao gdm va két hop vai thay phan bang axit (vi du, sit dung HCI, H,SO,, H,PO,), chiéu
xa, Xir ly bang siéu 4m, oxy hoa, héa phan hoic bung nb hoi nudc, va sau dé duge xi ly
co hoc. Trinh tu nay c6 thé c6 lgi do céc nguyén liéu duge xir Iy theo mdt hodc nhiéu
budc xtr ly khéc, vi du, chiéu xa hoidc hoa phan, ¢6 xu huéng gion hon va, do do, c6 thé
dé dang hon dé tiép tuc thay ddi cdu trac cta nguyén liéu bang cach xir 1y co hoc. Lam vi
du khéc, nguyén liéu c6 thé dugc van chuyén qua birc xa ion hoa bang cach sir dung bing
chuyén nhu dugc boc 16 trong ban mo ta nay va sau d6 dugc xu ly co hoc. Xir 1y hoa hoc
c6 thé loai bo mot sd hodc toan bd lignin (vi du nghién bing hoa chit) va co thé thuy
phan mét phan hodc toan bd nguyén liéu. Cac phwong phép con c6 thé dugc ap dung véi
nguyén liéu dugc thiy phan so bd. Cac phuong phép con c6 thé dugc ap dung véi nguyén
liéu ma khdng dugc thity phan so bd. Cac phuong phép c6 thé duoc ap dung véi cac hdn
hop gdm céc nguyén liéu da dugc thuy phén va khong duoc thuy phén, vi dy, véi khoang
50% nguyén liéu khong duge thity phan hodc nhiéu hon, véi khoang 60% nguyén liéu
khong dugc thity phan hodc nhiéu hon, c6 khoang 70% nguyeén li¢u khong dugc thay
phan hogc nhiéu hon, v6i khoang 80% nguyén liéu khong duge thiy phan hodc nhidu hon

hogc thdm chi c6 90% nguyén liéu khong duoc thity phan hodc nhiéu hon.
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Ngoai viéc lam gidm c&, ma co thé duoc thuc hién ban diu va/hodc sau khi xir ly,
bude xit Iy co hoc ciing c6 thé 1a ¢6 loi dé “mé”, “cing”, b& giy hoic dap vo nguyén li¢u
chira hydrat cacbon, khién cho xenluloza ciia cac nguyén liu d& bi cit mach va/hoic pha
v& cAu tric tinh thé hon trong khi xt 1y vt Iy.

Céc phuong phap xir 1y co hoc nguyén lidu chira hydrat cacbon bao gdm, vi du,
nghién hodc xay. Viéc nghién c6 thé dugc thuc hién b'fmg cach st dung, vi du, may
nghién buia, may nghién kiéu bi, nghién keo, may nghién truc coén hodc nén, may nghién
dia, may nghién lan, may nghién Wiley, may nghién hat thé hodic may nghién khéac. Viéc
xay co thé duoc thuc hién béng cach st dung, vi du, cdc may nghién kiéu cét/dap. Mot sb
may xay mang tinh minh hoa bao gdm may xay da, may xay chét, may xay ca phé, va
may xay co6 ria. Vi du, viéc nghién hodc xay co thé dugc thuc hién nh&r chdt tinh tién hodc
phuong tién khac, nhu trong trudng hgp may nghién chdt. Cac phwong phép xt 1y co hoc
khac bao gdm ché hodc xé co hoc, cac phwong phép khacma tic dong ap luc léncéc loai
soi ndy, va nghién mai mon trong khong khi. Céc bude xir Iy co hoc thich hgp con bao
gom cong nghé khac bit ky ma tiép tuc viéc pha v& cdu truc bén trong cia nguyén liéu
ma da duoc bit ddu b cde bude xt 1Y truee d6.

Cac hé théng chuén bi cép co hoc ¢ thé dugc tao két cdu dé tao ra cac dong co
cac tinh chét riéng, vi duy, céc ty 1€ cac ¢& 16n nhét riéng, chiéu dai-végi-chiéu rong riéng,
hodc dién tich bé mit riéng. Viéc chudn bi vat Iy c6 thé 1am tang tdc do cac phan tng, cai
thién mirc d6 dich chuyén ctia nguyén lidu trén bang chuyén, cai thién profin chiéu xa cta
nguyén lidu, cai thién do déu burc xa ciia nguyén lidu, hodc giam thoi gian xir Iy cin thiét
bang cach m& cac nguyén liéu va lam cho ching tr& nén dé tiép can véi cac bude xu ly
va/hodc cac chét phan tmg, nhu cac chit phan tng trong dung dich.

Ty trong khdi clia cac nguyén lidu c6 thé duoc kiém soat (vi du, dugc tdng). Trong
mdt s6 tinh hudng, n6 c6 thé 1a mong mudn dé chuén bi nguyén liéu co ty trong khéi
thép, vi du, béng cach lam dac nguyén li¢u (vi du, Viéc 1am dic c6 thé 1am cho nguyén
liéu tré' nén d€ dang hon va it chi phi hon trong viéc van chuyén dén noi khac) va sau do
tra nguyén lidu vé trang thai c¢6 ty trong khéi thip hon (vi du, sau khi van chuyén).

Nguyén li€u nay co thé duoc lam dic, vi dy, tir nhé hon khoang 0,2g/cc dén nhiéu hon
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khoang 0,9g/cc (vi du, nhé hon khoang 0,3g/cc dén 16n hon khoang 0,5g/cc, nhd hon
khoang 0,3g/cc dén 16n hon khoang 0,9g/cc, nhé hon khoang 0,5g/cc dén 16n hon khoang
0,9g/cc, nhé hon khoang 0,3g/cc dén 16n hon khoang 0,8g/cc, nhé hon khoang 0,2g/cc
dén 16n hon khoang 0,5g/cc). Vi dy, nguyén liéu c6 thé duoc lam dic theo cac phuong
phap va bing thiét bi da dugc boc 16 trong patent M s 7,932,065 cip cho Medoff va
Coéng bd don qudc té s6 W02008/073186 (dugc ndp ngay 26 thang 10 nim 2007, da
dugc cong bd béng tiéng Anh, va ¢6 chi dinh My¥), toan bd ndi dung cia chung dugc dua
vio ddy bang cach vién din. Cac nguyén lidu da lam dic c6 thé duge xir ly theo phuong
phap bét ky trong sd cac phwong phép nay duge boc 16 trong ban md ta nay, hodc nguyén
lidu bat ky dugc xtr Iy theo phuong phap bat ky trong s cac phuong phéap nay dugce boc
16 trong ban md ta nay, sau d6 co thé duge lam dic.

Theo mét sé phuong an, nguyén lidu can duge xir ly ¢6 dang nguyén li¢u soi ma
bao gém cac loai soi duoc tao ra br?mg cach xé nguén soi. Vi du, viée x¢é 6 thé duge thuc
hién bang dao cét quay.

Vi du, nguﬁ“)n soi, vi du, 1a khé xtr Iy hodc ma cé do kho xi ly cia n6 da giam, cé
thé duge cét, vi du, trong dao cit quay, dé tao nguyén li€u sgi thir nhét. Nguyén li¢u soi
thir nhat dugc cho qua sang thi nhét, vi du, c¢6 kich thude miéng trung binh 1a 1,59mm
hodc nhé hon (1/16 inso, 0,0625 inso), tao ra nguyén' liéu soi thir hai. Néu mudn, nguén
soi ¢6 thé duge cét trude khi xé, vi du, béng may bam. Vi du, khi giéy dugc dung lam
nguén SO1, giéy c6 thé dau tién duge cit thanh cac dai ma, vi du, 1a rong 1/4 inso
(6,35mm) dén 1/2 inso (12,7mm), béng cach st dung may bam, vi duy, may bam truc vit
quay ngugc chiéu, nhu cdc may do Munson san xuét (Utica, N. Y.). Thay cho viéc cit,
gidy c6 thé duoc lam giam kich thudc bang cach cét theo c& mong mubn bang cach st
dung mdy cit xén. Vi du, may cit xén ndy co6 thé dugc st dung dé cit gidy thanh cac tdm,
vi dy, la rdng 10 inso (254mm) va dai 12 inso (304mm).

Theo mot sd phuong 4n, viéc xé ngudn sgi va cho nguyén liéu soi thtr nhit nhan
duogc di qua sang thtr nhit dugc thuc hién ddng thoi. Viéc xé va cho di qua nay cling co

thé dugc thuc hién theo cach xi ly theo mé.
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Vi dy, dao cit quay c6 thé duge st dung dé ddng thoi cét ngudn soi va sang
nguyén lidu soi thir nhat. Dao cét quay bao gdm phdu ma c6 thé duogc nap ngudn soi da
cit duoc tao ra bang cach cit ngudn soi.

Theo mét sé phuong an thuc hién, nguyén liéu dugc xt ly vat ly trude khi duong
héa va/hodc 1én men. Cac budc xit Iy vat 1y co thé bao gdm mdt hodc nhidu budc bét ky
trong s cac bude duge boc 10 trong ban md ta nay, nhu budc xt ly co hoc, xit ly hoa
hoc, chiéu xa, xtr 1y bang siéu am, oxy hoa, hoa phan hodc bung nd hoi nude. Cac
phuong phap xtr Iy c6 thé duge ding trong viéc két hop hai, ba, bdn, hodc thim chi tt ca
cdc cong nghé nay (theo trinh tu bit ky). Néu nhiéu hon mot phuong phép xr ly duoc ap
dung, cdc phuong phdp cé thé dugc tao ra tai cing mot thoi diém hodc & cac thoi diém
khéc nhau. Céac buée xir Iy khac ma thay d6i cdu tric phan tir cia nguyén liéu sinh khéi
con co thé dugc sir dung, riéng r& hodc két hop voi cac quy trinh dd dugc bdc 10 trong
ban mo ta nay.

Céc budce xtt Iy co hoc ma c6 thé duogce st dung, va cac dic tinh cua nguyén li€u
chira hydrat cacbon da dugc xtt Iy co hoc, duge boc 19 chi tiét hon trong cong bd don yéu
céu cép patent My s6 2012/0100577 Al, ndp ngay 18 théng 10 ndm 2011, toan b ndi

dung cta cta n6 duge duge dua vao day bang cach vién dan.

Xt ly bang siéu 4m, hoa phan, oxy hoa, bung nd hoi nuée

Néu mudn, mot hoic nhidu xir ly bang siéu 4m, hoa phan, oxy héa, hozc bung nd
hoi nuée cac quy trinh nay c6 thé dugc st dung thay cho ho#ic ngoai chiéu xa dé lam
giam hoic tiép tuc giam do kho xir ly cua nguyén li‘éu chtra hydrat cacbon. Vi du, céc
bude xit Iy nay c6 thé dugc ap dung trude khi, trong khi va hodc sau khi chiéu xa. Céc
budc xit Iy nay duoc boc 16 mdt cach chi tiét trong patent M¥ sb 7,932,065 cép cho

Medoff, toan bd ndi dung ciia ma dugc dua vao diy bang cach vién dan.

Chét trung gian va san phim
Bing cach ap dung cac quy trinh dugc bdc 16 trong ban md ta nay, nguyén lidu

sinh khéi c6 thé duoc chuyén hoa thanh mdt hoic nhidu san phdm, nhu ning lugng (vi
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du, ngoai viéc déng phét nhu dugce bdc 16 trong ban md ta nay), cac nhién liéu, cac loai
thuc phdm va cac nguyén liéu. Vi du, cac chit trung gian va cdc san phidm nhu céc axit
hitu co, cac mubi cla cac axit hitu co, cac anhydrit, cac este cuia cac axit hitu co va cac
nhién liéu, vi duy, cdc nhién li€u dung cho dong co dbt trong hodc cidc nguyén li¢u ding
cho pin nhién li¢u cé thé dugc tao ra. Cac hé théng va quy trinh dugc bdc 19 trong ban
md ta nay ma c6 thé st dung nguyén liéu 13 xenluloza va/hodc lignoxenluloza ma 13 dé&
kiém, song thuong 1a khé c6 thé xu 1y, vi du, cac dong réac thai do thi va cac dong gidy
thai, nhu cdc dong ma bao gdm ca gidy bao, gidy day goi hang, gidy ubn séng hodc hon
hop cda chung.

Céac vi du cu thé vé cac san phim bao gdm, nhung khong chi gigi han &, hydro,
cac loai duong (vi duy, glucoza, xyloza, arabinoza, manoza, galactoza, fructoza, cac
disacarit, cic oligosacarit va cac polysacarit), rugu (vi dy, rugu monohydric hodc rugu
dihydric, nhu etanol, n-propanol, isobutanol, sec-butanol, tert-butanol hodc n-butanol),
rugu hydrat héa hodc chtta nudce (vi du, chira nhiéu hon 10%, 20%, 30% hodac thdm chi
nhiéu hon 40% nudce), diezen sinh hoc, cac axit hitu co, cac hydrocacbon (vi du, metan,
etan, propan, isobuten, pentan, n-hexan, diezen sinh ﬁoc, xing sinh hoc va hdn hop cua
ching), cac dong san phim (vi du, cc protein, nhu cic protein phan giai xenluloza (cac
enzym) hodc cac protein don bao), va cac hdn hgp gdm chét bt ky trong sb cac cach chét
nay theo cach két hop bat ky hodc ndng do twong dbi, va tity ¥ két hop véi cac chit phu
gia bit ky (vi du, cac chat phu gia nhién liéu). Cac vi du khac bao gbm axit carboxyclic,
cac mudi cia axit carboxylic, hdn hop gdém axit carboxyclic va cac mudi cia axit
carboxyclic va céc este cla axit carboxyclic (vi du, metyl, etyl va cic n-propyl este), céc
keton (vi du, axeton), cac aldehyt (vi du, axetaldehyt), cac axit alpha va beta chua no (vi
du, axit acrylic) va cac olefin (vi du, etylen). Ruou khac va cac chit ddn xut rugu bao
gdbm propanol, propylen glycol, 1,4-butandiol, '1,3-propandi01, dudng rugu (vi
du,erytritol, glycol, glyxerol, sorbitol threitol, arabitol, ribitol, manitol, dulxitol, fuxitol,
iditol, isomalt, maltitol, lactitol, xylitol va céc polyol khac), va metyl hodc etyl cac este
clia ruou bat ky trong sb cdc rugu nay. Cac san pham khic bao gdm metyl acrylat,

metylmetacrylat, D-axit lactic, L-axit lactic, axit pyruvic, axit poly lactic, axit xitric, axit
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formic, axit axetic, axit propionic, axit butyric, axit sucxinic, axit valeric, axit caproic,
axit 3-hydroxypropionic, axit palmitic, axit stearic, axit oxalic, axit malonic, axit glutaric,
axit oleic, axit linoleic, axit glycolic,axit gama-hydroxybutyric, va hdn hop cua chiing,
cac mubi clia axit bit ky trong s cac axit nay, cac hdn hop chua axit bat ky trong sb cac
axit nay va cac mudi twong tng cia ching.

Su két hop bat ky cta cic san phdm néu trén v6i mdi san phdm khac, va/hodc cia
cac san pham néu trén véi cac san phdm khac, ma cac san phém khac c6 thé duoc tao ra
theo cac quy trinh dugc bdc 10 trong ban md ta nay hodc noi cach khac 13, c6 thé duoc
dong g6i cling nhau va ban nhu cc san pham. Céc san phidm c6 thé duoc két hop, vi du,
dugc tron, duge pha hoac dugc déng hoa tan, hodc dugc dong goéi mdt cach don gian
hodc dugc ban cung nhau.

San pham bt ky trong sd cac san phdm hodc hdn hop gdm cac san phim duoc boc
16 trong badn md td nay co thé dugc sét trung hodc ti€t trung trudc khi ban cac san phém,
vi du, sau khi tinh ché hodc céch ly hodc thadm chi sau khi dong goi, dé trung hoa mot
hodc nhiéu chit tap nhiém khong mong mudn kha thi ma c6 thé c6 mit trong cac san
phém. Viéc sét trung co thé duogc thuc hién béng ban pha dién tt, vi duy, voi lidu lugng
khoang thép hon 20Mrad, vi du, nim trong khoang tir 0,1Mrad dén 15Mrad, ndim trong
khoang tlr 0,5Mrad dén 7Mrad, hodc nim trong khoéﬁg tir IMrad dén 3Mrad.

Céc budce xt ly dugce bdc 1 trong ban mo ta n?ly c6 thé tao ra cac dong phu phdm
khic nhau hitu dung dé tao ra hoi va dién dé dugc ding trong phan khac ctia nha may
(déng phat) hodc dugc ban trén thi truong mé. Vi du, hoi dugc tao ra béng cach dbt cac
dong phu phdm c6 thé duoc ding trong quy trinh chung cit. Lam vi du khac, dién duoc
tao ra bang cach dbt cac dong phu phdm c6 thé dugc sir dung dé cap dién cho cac may
phat chum dién tir dugc dung trong budc xur ly trude.

Céc phu phém dugc dung dé tao ra hoi va dién thu duogc tir nhiéu nguén trong toan
bd quy trinh nay. Vi dy, thiy phan 1én men ky khi ctia nudc thai c6 thé tao ra khi sinh hoc
c6 lugng 16n metan va lugng nhd phé thai sinh khdi (bun cin). Lam vi du khéc, cac chét

ran sau duong hoa va/hodc sau chung cat (vi dy, lignin chua chuyén hoa, xenluloza, va
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hemixenluloza con lai tir buéc xir Iy trude va cac quy trinh so cip) c6 thé duoc sir dung,
vi dy, dugc ddt, nhu nhién ligu.

Céc chat trung gian va cc san phim khéc, bao gbm thuc phdm va dugc phdm, bdc
16 trong céng bd don yéu cau cip patent M§ s§ 2010/0124583 Al, cong bd ngay 20 thang
5 nam 2010, cip cho Medoff, toan bd ndi dung cia dugc dua vao day bang cach vién

dan.

Céac san phdm c6 ngudn gdc tir lignin

Sinh khéi da tiéu thu (vi du, nguyén li€u lignoxenluloza da ti€u thy) tir viéc xir ly
lignoxenluloza theo cic phuong phdp da dugc boc 1o duoc trong dgi c6 dugc luong
lignin cao va ngoai viéc 13 hiru dung dé tao ra ning lwong qua viéc d6t trong nha may
ddng phat, c6 thé co sir dung nhu cac san phdm c6 gié tri khac. Vi duy, lignin c6 thé dugc
dung nhu thu duge lam chit déo, hodic n6 c¢6 thé nang cép theo cach téng hop thanh céac
loai chit déo khac. Trong mét s6 trudng hop, nd ciing ¢6 thé duge chuyén hoa thanh cac
lignosulfonat, ma cé thé dugc st dung & dang céc chit két dinh, cac chét phén tan, cac
chit nhii hoa hodc cc chét chelat hoa.

Néu duge dung lam chét két dinh, lignin hodc lignosulfonat cé thé, vi du, duogc st
dung trong cac vién than, trong céc loai gém, dé lien két mudi than, dé lién két cac loai
phén bon va céc loai thube diét co, 1am chét ngén bui, trong viéc ché tao g6 dan va van
ghép, dé lién két cac thirc an cho dong vét, & dang chét két dinh dung cho sgi thuy tinh, &
dang chit két dinh trong chét sét linoleum va nhu chit 1am dn dinh dét.

Néu duoc ding 1am chit phan tan, lignin hodc cac lignosulfonat ¢6 thé duge st
dung, vi du, hdn hgp bé tong, dét sét va cac loai gém, cac loai chit mau va cac chét tao
mau, thudc da va trong tm thach cao. '

Néu duoc diung 1am chét nhii héa, lignin hodc cac lignosulfonat cé thé dugc s
dung, vi dy, trong atphan, cac chét tao mau va cac loai chit mau, cac loai thudc trir sau va

céac nhii tuong sap.
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Lignin hodc céc lignosulfonat cé thé duoc st dung lam chét chelat hoa, vi du, cac
hé vi dinh dudng, cac hop chit 1am sach va cac hé théng xtr Iy nudc, vi dy, ding cho ndi
hoi va cac hé théng lam ngudi.

Déi voi viée tao ra nang lugng, lignin néi chung c6 ham lugng nidng lugng cao
hon so v6i holoxenluloza (xenluloza va hemixenluloza) do né chtra nhiéu cacbon hon so
v6i homoxenluloza. Vi dy, lignin kho c6 thé ¢6 ham luong ning lugng ndm trong khoang
tir 11.000BTU (3,22kwh) dén 12500BTU (3,66kwh) trén mdi pao (0,45kg), néu so véi
7.000BTU (2,05kwh) dén 8.000BTU (2,34kwh) trén mdi pao (0,45kg) holoxenluloza.
Nhu vy, lignin c6 thé duge lam diic va duoc chuyén ddi thanh cac khdi va cac viendé
d6t. Vi du, lignin c6 thé duge chuyén hoa thanh cac vién bing phuong phap bit ky duoc
boc 16 trong ban md ta nay. Dé dét vién hodc khéi cham hon, lignin ¢6 thé duoc tao lién
két ngang, nhu tac dong lidu lugng birc xa nim trong khoang tir 0,5Mrad va 5Mrad. Viéc
tao lién két ngang c6 thé tao ra nhan t tao hinh chay cham hon. Yéu t§ hinh, nhu vién
hoic khdi, c6 thé duoc chuyén hoa thanh “than tong hop” hoic than bing cach hoa phan
v61 sy khong cé mat cia khong khi, vi du, & nhiét do nim trong khoang tr 400 d6 C dén
950 do C. Trudc khi hoa phéan,co thé mong muén tao lién két ngang lignin dé duy tri do

lién cau trac.

Puong hoa

Dé chuyén hoa nguyén liéu thanh dang ma c6 thé dugc xtr Iy mot cach d& dang,
xenluloza chira glucan hogc xylan trong nguyén lidu c6 thé duoc thuy phéan thanh céac
hydrat cacbon c¢6 phan tir lwgng thip, nhu cac loai dudng, bang tac nhén dudng hoéa, vi
dy, enzym hodc axit, quy trinh dugc goi 12 duwong hoa. Sau d6, cac hydrat cacbon c6 phan
tir lugng thap dugc st dung, vi duy, trong cac nha Iﬂéy san xuét hién c6, nhu nha may
protein don bao, nha may san Xuét enzym, hodc nha mdy nhién liéu, vi dy, nha may san
xudt etanol.

Nguyén lidu c6 thé duoc thiy phén bang cach sir dung enzym, vi du, bang cach két

hop cac nguyén li€u va enzym trong dung moéi, vi dy, trong dung dich nuée.
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Theo cach khac, cac enzym c6 thé duge cung cip boi cac sinh vat ma phéa v sinh
khédi, nhu xenluloza va/hoic phﬁn lignin cua sinh khéi, chira hodc tao ra cac xenluloza
phan giai enzym khéc nhau (cic xenlulaza), cac ligninaza hodc cac chit chuyén héa thoai
bién sinh khdi phéan tir nho khac nhau. Cac enzym nay c6 thé 1a phirc gdbm cac enzym ma
tac dong hiép ddng dé 1am thoai bién tinh thé xenluloza hodc phin lignin cia sinh khéi.
Céc vi du vé cac xenluloza phan giai enzym bao gdm: céc endoglucanaza, cac
xenlobiohydrolaza, va cac xenlobiaza (cac beta-glucosidaza).

Trong khi dudng hoa, chit nén xenluloza ban du c6 thé dwoc thiy phan boi cac
endoglucanaza & cac vi tri ngdu nhién tao ra céc chat trung gian oligomeric. Cac chét nay
trung gian sau d6 1a cac chét nén dé tach exo cac glucanaza nhu xenlobiohydrolaza dé tao
ra xenlobioza tir cic ddu cua polyme xenluloza. Xenlobioza 14 dime da lién két 1,4 hoa
tan trong nudc ctia glucoza. Cubi ciing, xenlobiaza phéan cit xenlobioza dé tao ra glucoza.
Higu sut (vi dy, thoi gian thity phan va/hodc hoan thanh viéc thiy phéan) cia quy trinh
nay phu thudc vao d kho xt ly cua nguyén liéu xenluloza.

Do d6, cac nguyén liéu sinh khéi duge xir 1y c6 thé duge dudng hoa, noi chung
bang cach két hop nguyén liéu va enzym xenlulaza.trong mdi truong chit luu, vi duy,
dung dich nuéc. Trong mot sd trudng hop, nguyén lidu duge 1am sdi, duge ngdm, hogc
dugc ndu trong nude néng trude khi dudng hoa, nhu da duge bdc 10 trong cong bd don
yéu cdu cip patent My s6 2012/0100577 Al cia Medoff va Masterman, cong bb ngay 26
thdng 4 ndm 2012, toan bd ndi dung cia né dugc dua vao ban mo ta nay.

Budc xtt 1y dudong hoa c6 thé 1a duoc thue hién hoan toan hoic mot phan trong
binh (vi dy, binh c6 thé tich cta it nhit 40001, 40.0001, hoac 500.0001) trong nha mdy san
xuét, va/hodc co thé 1a duge thuc hién hoan toan hodc mot phén trén dudng van chuyén,
vi duy, trong 0 t0 ray, xe Xi tec, hodc trong tau chd c& 16n hodc trén boong tau. Thoi gian
can thiét cho viéc hoan thanh dudng hoéa s€ phu thudc vao céc diéu kién xir ly va nguyén
liéu chtra hydrat cacbon va enzym dugc st dung. Néu viéc dudng héa duge thuc hién
trong nha may san xuét trong cac diéu kién kiém soat, xenluloza co thé gin nhu duoc

chuyén hoa hoan toan thanh dwdng, vi du, glucoza ndm trong khoang thoi gian 12 gio
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dén 96 gio. Néu viéc dudong héa dugce thuc hién mot phé“m hodc hoan toan trén duong van
chuyén, duong héa c6 thé kéo dai hon.

Néi chung, t&t hon néu hdn hop trong binh dugc tron trong khi dudong hoa, vi du,
bang cach st dung tréon tia nhu da duwoc boc 16 trong don Qubc té& sb
PCT/US2010/035331, ndp ngay 18 thang 5 nam 2010, ma di duoc cong bd bang tiéng
Anh véi s cong bd WO 2010/135380 va chi dinh My, toan bd ndi dung ciia né duge dua
vao dy bang cach vién dan.

B sung cac chit hoat dong bé mit ¢ thé nang cao tbe do duong hoa. Céc vi du vé
chét hoat dong bé mat bao gém chét hoat dong bé mat khong ion, nhu céc chét hoat dong
‘bé mit polyetylen glycol Tween® 20 hoic Tween® 80, cic chét hoat dong bé mit ion,
hoic cac chat hoat ddng bé mit ludng tinh.

N6i chung, t6t hon néu nng d6 cta dung dich dudng tao ra tir dudong hoa 1a tuong
dbi cao, vi dy, cao hon 40%, hodc cao hon 50%, 60%, 70%, 80%, 90% hodc thim chi cao
hon 95% trong luong. Nudc cd thé duoc loai bo, vi du, béng cach lam bay hoi, dé tang
ndéng do cua dung dich duong. Cach nay lam giam thé tich cin dugc van chuyén, va con
trc ché su phét trién cta vi khuln trong dung dich.

Theo cach khac, dung dich dudng c6 ndng do thip hon c6 thé duoc st dung, trong
truong hop do ¢ thé mong mubn duoc bd sung chit phu gia diét vi khuén, vi dy, khang
sinh phd rong, & ndng do thap, vi dy, ndm trong khoang tir 50ppm dén 150ppm. Khang
sinh thich hgp khac bao gdm amphoterixin B, ampixilin, cloramphenicol, xiprofloxaxin,
gentamixin, hygromyxin B, kanamyxin, neomyxin, penixilin, puromyxin, streptomyxin.
Khang sinh s& {rc ché su sinh truéng cta vi sinh vat trong khi vén chuyén va bao quan, va
c6 thé dugc st dung & ndng dd thich hop, vi du, nim trong khoang tir 15ppm va
1000ppm theo trong lugng, vi du, ndm trong khoang tir 25ppm dén 500ppm, hodc nim
trong khoang tir 50ppm dén 150ppm. Néu mudn, khang sinh c6 thé dugc dua vao ngay ca
khi ndng d6 dudng 1a twong dbi cao. Theo cach khac, céc chét phu gia khac c6 cac dic
tinh bao quan diét khuan c6 thé dwoc st dung. Tt hon, néu cac phu gia diét khuén 1a &

cap thuc phim.
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Dung dich ¢6 ndng d6 tuong ddi cao c6 thé thu duge bang cach han ché luong
nuée duoc bd sung vao nguyén lidu chira hydrat cacbon c6 enzym. Ndng do c6 thé duoc
kiém soat, vi du, béng cach kiém soat cach ma viéc duong hda dién ra. Vi du, n?)ng dd co
thé dugc gia ting bang cach bd sung nhidu nguyén lidu chira hydrat cacbon hon vao dung
dich. Pé duy tri duong dang dugc tao ra trong dung dich, chét hoat dong bé mit c6 thé
duge bd sung vao, vi du, mdt trong sb cac chit néu»trén. Do hoa tan ciing c6 thé ting
bing cich ting nhiét d6 ciia dung dich. Vi du, dung dich c6 thé dwoc duy tri & nhiét do
nam trong khoang tir 40 d6 C dén 50 do C, tir 60 dd C dén 80 dd C, hodc thadm chi cao

hon.

Tac nhan duong hoa

Céc xenluloza phan giai enzym thich hgp bao gém céc xenlulaza tir cac loai thude
cac gibng Bacillus, Coprinus, Myceliophthora, Cephalosporium, Scytalidium,
Penicillium, Aspergillus, Pseudomonas, Humicola, Fusarium, Thielavia, Acremonium,
Chrysosporium va Trichoderma, déc biét 1a céc lodi tao ra bdi chung dwoc chon tir giéng
Aspergillus (xem, vi du: cong bd don yéu ciu cip patent chau Au sb 0 458 162),
Humicola insolens (con dugc phan loai la Scytalidiur}z thermophilum, vi du xem: patent
My sb 4,435,307), Coprinus cinereus, Fusarium oxysporum, Myceliophthora
thermophila, Meripilus giganteus, Thielavia terrestris, Acremonium sp. (bao gdm, nhung
khong chi gi6i han 6, A. persicinum, A. acremonium, A. brachypenium, A.
dichromosporum, A. obclavatum, A. pinkertoniae, A. rosegogriseum, A. incoloratum, va
A. furatum). Céc ching duge wu tién bao gdm Humicola insolens DSM 1800, Fusarium
oxysporum DSM 2672, Myceliophthora thermophila CBS 117.65, Cephalosporium sp.
RYM-202, Acremonium sp. CBS 478.94, Acremonium sp. CBS 265.95, Acremonium
persicinum CBS 169.65, Acremonium acremonium AHU 9519, Cephalosporium sp. CBS
535.71, Acremonium brachypenium CBS 866.73, Acremonium dichromosporum CBS
683.73, Acremonium obclavatum CBS 311.74, Acremonium pinkertoniae CBS 157.70,
Acremonium rosegogriseum CBS 134.56, Acremonium incoloratum CBS 146.62, va

Acremonium furatum CBS 299.70H. Cac xenluloza phan giai enzym con c6 thé thu dugc
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tir Chrysosporium, tt hon 1a ching Chrysosporium lucknowense. Cac ching bd sung ma
c¢6 thé duge sir dung bao gém, nhung khong chi gi6i han &, Trichoderma (cu thé 1a T
viride, T. reesei, va T. koningii), Bacillus kiém tinh (vi du, xem patent My sb 3,844,890
va patent chau Au s§ 0 458 162), va Streptomyces (xem, vi du: cdong bb don yéu ciu cap
patent chau Au sé 0 458 162).

Ngoai ra hodc két hop v6i cac enzym, axit, bazo va cac héa chét khac (vi du, céc
chat oxy hoa) c6 thé duge dung dé duong hoa nguyén liéu lignoxenluloza va nguyén liéu
xenluloza. Cac chét nay co thé duoc dung két hop hodc theo trinh tu bat ky (vi dy, trudc,
sau khi va/hodc trong khi bd sung enzym). Vi du, cac axit vo co manh c6 thé duge st

dung (vi du, HCL, H,SO,, H;PO,) va cac bazo manh (vi du,NaOH, KOH).

Céc loai duong

Trong cac quy trinh dugc bdc 10 trong ban mo ta nay, vi du, sau khi duong hoa,
cac loai dudng (vi dy, glucoza va xyloza) cé thé dugc phan tach va/hoac tinh ché. Vi du,
cac loai duong co thé dugc phan tach va/hodc tinh ché br?mg cach 1am két taa, két tinh,
sic ky (vi du, sic ky md phong ting di chuyén, sic ky ap suét sic ky cao), thAm tach
dién, ly tam, chiét, phuong phap tach bat ky khac da biét trong linh vuc k¥ thuit nay, va
két hop chung.

Hydro hoa va bién nap héa hoc khac

Céc budce xir Iy dugce boc 10 trong ban mé ta nay c6 thé bao gdm hydro héa. Vi du,
glucoza va xyloza c6 thé dugc hydro hoa thanh sorbitol va xylitol. Hydro héa c6 thé dugc
hoan thanh béng cach st dung chét xtc tac (vi dy, Pt/gama-Al,O3, Ru/C, Raney Niken,
hodc céc chét xuc tac khic da biét trong linh vuc k¥ thut nay) két hop véi H, & &p suat
cao (vi du, ndm trong khoang tir 10 psi (68,94kPa) dén 12000 psi (82,73Mpa)). Céc loai
bién nap hoéa hoc khac cla cac san phém tir cdc quy trinh dugce bdce 1§ trong badn mo ta nay
c6 thé dugce st dung, vi dy, su tao ra céc san phém co nguén géc tr dudng hitu co (vi du,

furfural va cdc san pham c6 ngudn goc tur furfural). Cac bi€n nap héda hoc cia cic san
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phim c6 ngudn gbe tir duong dugc boc 16 trong USSN 13/934,704 ndp ngay 3 thang 7

nam 2013, toan bo ndi dung cua né dugc dua vao day bang cach vién dan.

Lén men

NAm men va vi khudn Zymomonas, chéng han, c6 thé duoc st dung dé 1én men
hogc chuyén dbi duong thanh rugu. Vi sinh vat khac dwoc ban luan dudi day. Do pH tbi
uu délén men nim trong khoang tir d6 pH 4 dén 7. Vi dy, d6 pH t6i wu di v6i nAm men
nim trong khoang tir 46 pH 4 dén 5, trong khi do pH t6i wu dbi v6i Zymomonas ndm
trong khoang tir 46 pH 5 dén 6. Thoi gian 1én men thong thuong 1a khoang 24 gid dén
168 gioy (vi du, 24 gio dén 96 gid) v6i nhiét do trong khoang 20°C dén 40°C (vi du, 26°C
dén 40°C), tuy nhién vi sinh vat va nhiét va nhiét dd cao hon.

Theo mét sb phuong 4n, vi du, khi céc sinh vét ky khi dugc st dung, it nhit mot
phén cuaviéc 1én men dugc thyc hién véi sy khong c6 mat cia oxy, vi duy, trong 16p 4o
khi tro nhu N,, Ar, He, CO, hoic hon hop ctia chiing. Ngoai ra, hdn hop nay cé thé c6 su
lam sach 6n dinh bang khi tro thdi qua binh nay trong mdt phin hodc toan bd viéc 1én
men. Trong mdt sb truong hop, diéu kién ky khi, cé thé dat dugc hodc duy tri do viéc tao
ra cacbon dioxit trong khi 1én men va khong cén b sung thém khi tro.

Theo mot s6 phuong 4n, toan bd hodc mot phan cia quy trinh 1én men c6 thé bi
ngit true khi dudong c6 phan tir lwong thap dugc chuyén héa hoan toan thanh san phim
(vi duy, etanol). C4c san pham 1én men trung gian bao gdm dudng va cac hydrat cacbon ¢6
ndng do cao. Cac loai dudng va cac hydrat cacbon c6 thé dugc phan tach qua phuong tién
bat ky da biét trong linh vuc k§ thuat ndy. Cac sén phdm 1én men trung gian nay c6 thé
duogc dung dé diéu ché thuc phim danh cho tiéu dung cia nguoi hodc dong vat. Ngoai ra
hoic theo cach khéc, cac san pham 1én men trung gian co thé dugc xay thanh ¢& hat min
trong may nghién ¢& phong thi nghiém lam bang thép khong gi dé tao ra chét nén dang
bot. Tron tia c6 thé duge ap dung trong khi 1én men, va trong mot sd truong hop dudng
hoa va 1én men dugc thuc hién trong cing binh.

Céc chat dinh dudng ddi v6i vi sinh vét c6 thé duoc bd sung vao trong khi dudng

hoa va/hodc 1én men, vi du, cac gdi dinh dudng trén thiét bi thuc phém da duogc boc 10
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trong cong bd don yéu ciu cip patent My s6 2012/0052536, ndp ngay 15 thang 7 nam,
2011, toan bd nd1 dung cua né dugce dua vao day bﬁng cach vién dan.

“Lén men” bao gdm céc phuong phap va cac san phim ma duogc boc 19 trong cac
don Quéc t&¢ sé6 PCT/US2012/71093 cbéng bd ngay 27 thang 6 nam 2013, PCT/
US2012/71907 cong bd ngay 27 thang 6 nam 2012, va PCT/US2012/71083 cong bd ngay
27 thang 6 nim 2012, toan bd ndi dung ctia chiing duge dwa vao ddy bang cach vién dan.

Céc thung 1én men di dong cb thé duoc sir dung, nhu da dugc boc 19 trong don
Quéce té s6 PCT/US2007/074028 (da dugc ndp ngay 20 thang 7 ndm 2007, da duge cong
bd bang tiéng Anh véi s6 WO 2008/011598 va chi dinh M§) va da dugc cip patent M§ sb
8,318,453, toan bd ndi dung cua n6 dugc dua vao day. Tuong tu, thiét bi duong hoéa céd
thé ladi dong. Ngoai ra, dudng hoa va/hoic 1én men c6 thé duge thuc hién mot phén hoic

hoan toan trén dudng véan chuyeén.

Tac nhan lén men

Céc vi sinh vat dugc ding trong 1én men c6 thé 13 vi sinh vat ¢6 trong tu nhién
va/hoidc vi sinh vat da duge xir ly. Vi du, vi sinh vat c6 thé 1a vi khudn (bao gém, nhung
khong chi gi6i han &, vi dy, vi khun phan giai xenluloza), nim, (bao gdm, nhung khong
chi gigi han 6, vi du, ndm men), thuc vét, sinh vat nguyén sinh, vi du, dong vat nguyén
sinh hogc sinh vat don bao dang nim (bao gém, nhung khong chi giéi han &, vi du, nim
nhét), hodc tdo. Khi cac sinh vat 1a twong thich, cac hdn hop gém céc sinh vat c6 thé
dugc st dung. |

Vi sinh vat 1én men thich hgp c6 kha ning chuyén héa cac hydrat cacbon, nhu
glucoza, fructoza, xyloza, arabinoza, manoza, galactoza, cic oligosacarit hodc céc
polysacarit thanh cac san phdm 1én men. Vi sinh vét 1én men bao gdm chiing thudc céc
gidng Saccharomyces spp. (bao gdm, nhung khong chi giéi han &, S. Cerevisiae (men
banh my), S. Distaticus, S. Uvarum), cac gidng Kluyveromyces, (bao gbm, nhung khong
chi gi¢i han &, K. Marxianus, K. Fragilis), cic gibng Candida (bao gbm, nhung khong
chi gi6i han 6, C. Pseudotropicalis, va C. Brassicde), Pichiastipitis (ho cua Candida

shehatae), cac gibng Clavispora (bao gdm, nhung khong chi giéi han 6, C. Lusitaniae va
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C. Opuntiae), céc gidng Pachysolen (bao gdm, nhung khéng chi giéi han &, P.
Tannophilus), cic giéng Bretannomyces (bao gdm, nhung khong chi giéi han ¢, vi du, B.
Clausenii (Philippidis, G. P., 1996, Cellulose bioconversion technology, trong tai liéu:
Handbook on Bioetanol: Production and Utilization, Wyman, CE., ed., Taylor &
Francis, Washington, DC, 179-212)). Vi sinh véat thich hop khac bao gff)m, vi du,
Zymomonasmobilis, Clostridium spp. (bao gbébm, nhung khong chi giéi han ¢, C.
Thermocellum (Philippidis, 1996, néu trén), C. Saccharobutylaxetonicum, C.
Tyrobutyricum C. Saccharobutylicum, C. Puniceum, C. Beijernckii, va C.
Axetobutylicum), Moniliella spp. (bao gdm, nhung khong chi gidi han &, M. Pollinis, M.
Tomentosa, M. Madida, M. Nigrescens, M. Oedocephali, M. Megachiliensis), Yarrowia
lipolytica, Aureobasidium sp., Trichosporonoides sp., Trigonopsis variabilis,
Trichosporon sp., Moniliellaacetoabutans sp., Typhula variabilis, Candida magnoliae,
Ustilaginomycetes sp., Pseudozyma tsukubaensis, jcéc loai ndm men thudc gidng
Zygosaccharomyces, Debaryomyces, Hansenula va Pichia, va ndim mbc thudc gidng
dematioid Torula (vi du, T. Corallina).

Vi sinh vat khac nita bao gdm nhém Lactobacillus. Cac vi du bao gdm
Lactobacillus casei, Lactobacillus rhamnosus, Lactobacillus delbrueckii, Lactobacillus
plantarum, Lactobacillus coryniformis, vi du, Lactobacillus coryniformissubspecies
torquens, Lactobacillus pentosus, Lactobacillus brevis. Vi sinh vat khac bao gbm
Pediococus penosaceus, Rhizopus oryzae.

Nhiéu sinh vat, nhu vi khudn, nAm men va ndm mbc, c6 thé dugc dung dé len
mencac san phim c¢6 ngudn gbe sinh khdi nhu céc loai dudng va rugu thanh axit sucxinic
va cac san phém twong ty. Vi duy, cdc sinh vét c6 thé duoc chon tir: Actinobacillus
succinogenes, Anaerobiospirillum succiniciproducens, Mannheimia succniciproducens,
Ruminococcus  flaverfaciens, Ruminococcus albus, Fibrobacter succinogenes,
Bacteroides fragilis, Bacteroides ruminicola, Bacteroides amylophilus, Bacteriodes
succinogenes, — Mannheimia  succniciproducens,  Corynebacterium  glutamicum,
Aspergillus  niger, Aspergillus fumigatus, Byssochlamys nivea, Lentinus degener,

Paecilomyces varioti, Penicillium viniferum, Saccharomyces cerevisiae, Enterococcus
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faecali, Prevotella ruminicolas, Debaryomyces hansenii, Candida catenulate VKM Y-5,
C. mycodermaVKM Y-240, C. Rugosa VKM Y-67, C. Paludigena VKM Y-2443, C.
Utilis VKM Y-74, C. Utilis 766, C. Zeylanoides VKM Y-6, C. Zeylanoides VKM Y-14,
C. Zeylanoides VKM Y-2324, C. Zeylanoides VKM- Y-1543, C. Zeylanoides VKM Y-
2595, C. Valida VKM Y-934, Kluyveromyces wickerhamii VKM Y-589, Pichia anomala
VKM Y-118, P. Besseyi VKM Y-2084, P. Media VKM Y-1381, P. Guilliermondii H-P-
4, P. Guilliermondii 916, P. Inositovora VKM Y-2494, Saccharomyces cerevisiae VKM
Y-381, Torulopsis candida 127, T. Candida 420, Yarrowia lipolytica 12a, Y. Lipolytica
VKM Y-47, Y. Lipolytica 69, Y. Lipolytica VKM Y-57, Y. Lipolytica 212, Y. Lipolytica
374/4, Y. Lipolytica 585, Y. Lipolytica 695, Y. Lipolytica 704, va c4c hdn hop gdm cac
sinh vat nay. |

Nhiéu chung vi sinh vat trong sb nay da sin c6 phd bién, c6 thé mua dugce trén thi
truong hodc thong qua céc td chic giri lwu nhu ATCC (American Type Culture
Collection, Manassas, Virginia, My), NRRL (Agricultural Research Service Culture
Collection, Peoria, Illinois, My), hoic DSMZ (Deutsche Sammlung von
Mikroorganismen und Zellkulturen GmbH, Braunschweig, Dirc), chi sb it dugc néu tén.

Cac ndm men c6 ban sin trén thi trudng bao gdm, vi dy, RED STAR®/Lesaffre
Etanol Red (do Red Star/Lesaffre, My cung cép), FALI® (do Fleischmann’s Yeast, mot
bo phan cua Burns Philip Food Inc., My cung cdp), SUPERSTART® (do Alltech, nay la
Lalemand cung cdp), GERT STRAND® (do Gert Strand AB, Thuy dién cung cép) va
FERMOL® (do DSM Specialties cung cap).

Chung cét

Sau khi 1én men, cac chét luu thu dugc c6 thé dugc chung ct béng cach st dung,
vi dy, “cot bia” tach etanol va ruou khac tir dai da s6 nude va cin ran con lai. Hoi ra khoi
cOt bia ¢ thé, vi duy, 1a 35% theo trong luong etanol va cd thé dugc nap vao cdt tinh cét.
Hon hop gdm etanol (92,5%) gin nhu dong s6i va nudc ra khoi cot tinh cit ¢6 thé duge
tinh ché thanh etanol tinh khiét (99,5%) bang cach sir dung ray phan ti pha hoi. Cac day

cdt bia co thé duogc chuyén dén tac dong tha nhét cta thiét bi lam bay hoi ba tac dong.

-56-



24876

Cot tinh cat thiét bi ngung hdi luu c6 thé tao ra nhiét dbi véi tac dong thir nhat nay. Sau
khi tic dong thir nhit, cac chit rin c6 thé dugc tach bing cach st dung may ly tdm va
lam kho trong may sy kiéu quay. Mot phin (25%) cua dong ly tim c6 thé dugc quay
vong dé 1én men va phan con lai dugc dua dén tac dong thir hai va tac dong thtr ba. Hau
hét dich ngung tu hoi c6 thé dua trd lai vao quy trinh ndy nhu dich ngung tu twong d6i
sach ¢c6 mdt phan nho dugc tach dén bude xir Iy nuée thai & ngan ngira su tich tu cia céc

hop chat c¢6 nhiét do sdi thap.
NGUYEN LIEU CHUA HYDPROCACBON

Trong cac phuong én khac 4p dung cac phuong phéap va cac hé thdng duge boc 16
trong ban md ta nay, cdc nguyén liéu chira hydrocacbon c6 thé duge xir Iy. Quy trinh bat
ky dugc boc 10 trong bin mo ta nay cé thé duoc ding dé xu ly nguyén li¢u chaa
hydrocacbon bat ky da boc 16 trong ban méd ta nay. Thuédt nglt “nguyén liéu chira
hydrocacbon” dugc dung trong ban mé ta nay du dinh bao gdm cét chira diu, di€p thach
chtra dau, cét chtra nhua, bui than, bun than, bitum, céc loai khéc cua than, va cac nguyén
lidu tong hop va co trong tw nhién ma bao gdm ca cac thanh phin hydrocacbon va chét
ran. Chét rin co thé bao gff)m da, cat, dit sét, da quang, phu sa, bun khoan, hoac chét hiru
co vi/hoic vO co rin khac. Thuét ngit con c6 thé bao gdm cac phé phim nhu phé thai
khoan va cac phu phém, phé thai va céc phu phém loc dau, hodc céac phé phém khéc chtra
cac thanh phan hydrocacbon, nhu 16p dp va phu atphan, mat dudng atphan, v.v..

Theo cac phuong én khéc nita 4p dung cac phuong phap va cac hé thdng duoc boc
16 trong ban md ta ndy, gd va san phdm chira gd co6 thé dugc xir Iy. Vi dy, céc san phim
g0 xé ¢6 thé duoc xu ly, vi du céac loai bang, cac tAm, céc 16p mong, cac didm gd, van ép,
céc vat liéu hdn hop, gd cét thd, gd mém va g0 ctng. Ngoai ra, cdy cit, ciy bui, vun gb,
mun cua, ré, vo, cac gbc cdy, gb phan huy va nguyén liéu sinh khéi chira gb khac c6 thé

dugc xu ly.

Hé thdng van chuyén
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Céac hé thdng van chuyén khac nhau c6 thé duoc sir dung dé van chuyén nguyén
ligu sinh khdi, vi du, nhu dugc ban luan, dén khung vom, va dudi chim dién tir trong
khung vom. Céc biang chuyén mang tinh minh hoa 13 céc bing tai, cac bang chuyén khi
nén, cac bang truyén truc vit, cac xe kéo, cac doan tau, cidc doan tau hodc cic xe kéo trén
thanh ray, mdy nang, mdy xuc gau trudc, may xc gau nguoc, may ciu, cac thiét bi nao
khac va cac gau xtc, Xe tai, va cic co cdu quing co thé duge sir dung. Vi dy, céc bing
chuyén rung c6 thé dugc ding trong cac quy trinh khac nhau duge boc 10 trong ban mo ta
nay. Cac bing chuyén rung dugc bdc 16 trong don qubc t& PCT/US2013/64289 ndp ngay
10 thang 10 ndm 2013, toan bd ndi dung ctiia n6 dugc dua vao day béng cach vién dan.

Céc bang chuyén rung 1a ddc biét hitu dung dé rai nguyén liéu va tao ra 16p dong
déu trén bé mit mang cua biang chuyén. Vi du, nguyén liéu ban diu c6 thé tao ra dbng
nguyén li€u ma cé thé cao it nhit bdn bd (vi du, it nhét khoang 3 bd (91,44cm), it nhét
khoang 2 b (60,96cm), it nhét khoang 1 b0 (30,48cm), it nhét khoang 6 inso (152,4mm),
it nhit khoang 5 inso (127mm), it nhit khoang, 4 insclr (101,6mm), it nhat khoang 3 inso
(76,2mm), it nhét khoang 2 inso (50,8mm), it nhét khoang 1 inso, it nhét khoang Y5 inso
(12,7mm)) va kéo ngang nhé hon chiéu rong cia bang chuyén (vi du, nhé hon khoang
10%, nho6 hon khoang 20%, nho hon khoang 30%, nhé hon khoang 40%, nhé hon khoang
50%, nho hon khoang 60%, nhé hon khoang 70%, nhdé hon khoang 80%, nh6 hon khoang
90%, nhé hon khoang 95%, nhé hon khoang 99%). Bang chuyén rung c6 thé rai nguyén
lidu dé kéo ngang toan bd chidu rong cia méng bing chuyén va c6 d6 day dong déu, tbt
hon 1 nhu néu trén. Trong mot sb trudng hop, phuong phap rai bd sung c6 thé 1a hitu ich.
Vi du, thiét bi rai nhu thiét bi rai kiéu tha, thiét bi rai kiéu giot (vi dy, CHRISTY
SPREDERTM) hoac tb hgp cua ching ¢ thé dugc sir dung dé tha (vi du, dat, rot, chay
tran, va/hodc vdy) nguyén lidu trén dién tich rong. Tuy ¥, thiét bi rai c6 thé phan phéi
sinh khdi nhu man tudi hodc gian tudi rong 1én trén biang chuyén rung. Ngoai ra, bang
chuyén thtr hai, nim trude so véi bang chuyén thir nhit (vi dy, bing chuyén tht nhét
duge ding trong chiéu xa ciia nguyén liéu), c6 thé tha sinh khéi én trén bang chuyén thu
nhét, khi bang chuyén tht hai c6 thé c6 chidu rdng ngang véi huéng van chuyén nhé hon

bing chuyén thi nhét. Cu thé, khi bing chuyén tht hai 1 bang chuyén rung, nguyén liéu
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dugc rai nho hoat dong cua bang chuyén thtr nhét va thi hai. Theo mdt sd phuong an tuy
chon, bang chuyén thir hai két thiic & cira xa cit chéo ngang (vi du, cit chéo véi ty 16 gitta
4:1) sao cho nguyén liéu c6 thé dugc tha nhu man rong (vi dy, rong hon so v&i chiéu rong
ctia bang chuyén thtr hai) 1én trén bang chuyén thir nhit. dién tich tha ban du cta sinh
khéi do thiét bi rai (vi dy, thiét bi rai kidu tha, thiét bi rai tha, bang chuyén, hodc bing
chuyén rung cit ngang) c6 thé kéo ngang toan bd chidu rong cua bang chuyén rung thir
nhét, hoic né c6 thé kéo ngang mot phan ctia chiéu rong nay. Mot khi dugc tha 1én trén
bang chuyén, nguyén liéu con dugc rai mot cach dong déu hon nhd chuyén dong rung
ctia bang chuyén khién cho, t6t hon 13, toan bd chiéu rong ctia bang chuyén duoc boc
bang 16p sinh khéi ddng déu. Theo mdt sb phwong 4n t6 hop céc thiét bi rai c6 thé dugc
sir dung. Mot sb phuong phép rai nguyén liéu duge boc 16 trong patent M§ s6 7,153,533,
ndp ngay 23 thang 7 nim 2002 va cdng bd ngay 26 thang 12 ndm 2006, toan bd ndi dung
clia tai lidu ndy dugc dua vao day bang cach vién dan.

Noi chung, tot hon néu véin chuyén nguyén liéu cang nhanh cang t6t qua chim
dién tir dé tdi da hoa nang sudt. Vi du, nguyén li¢u co thé duoc van chuyén & cac tde do it
nhat 1 bd (30,48cm)/phut, vi dy, it nhit bing 2 bd /phut (60,96cm/phat), it nhét bang 3
bd/phit (91,44cm/phitt), it nhat 4 bo (121,92cm)/phut, it nhit 5 bd/phut (152,4cm/phut),
it nhat 10 bo /phut (304,8cm/phut), it nhat 15 bd/phat (457,2cm/phit), it nhat bing 20
bo/phut (609,6cm/phiit), it nhit bing 25 bd (762cm)/phit, it nhit bing 30 bd/phut
(914,4cm/phnt), it nhét 40 bo/phut (1219,2cm/phnt), it nhét 50 bo/phut (1524cm/pht), it
nhit 60 bo/phat (1828,8cm/phut), it nhét 70 bd/phut, it nhit 80 bd/phut, it nhét 90
bo/phit. Tdc dd véan chuyén lién quan dén cudong d6 dong dién cia cham va lidu luong
chiéu xa dich, vi dy, d&i véi sinh khéi c6 do day V4 inso (6,35mm) rai trén bang chuyén
rong 5,5 bd (167,64cm) va 100mA, bing chuyén cé thé dich chuyén khoang 20 bd/phut
(609,6cm/pht) dé tao ra liéu lugng chidu xa c6 ich (vi du, khoéng 10Mrad cho mdi luot),
& S50mA bing chuyén c6 thé dich chuyén khoang 10 bé/phl’lt (304,8cm/phit) dé tao ra gin
nhu cling liéu lugng chiéu xa.

Téc dd ma & d6 nguyén lidu c6 thé dugce vén chuyén phy thudc vao hinh dang va

khdi lugng cta nguyén liéu dang duoc van chuyén, va viéc xt Iy mong muon. Cac
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nguyén liéu dang chay vi du, cc hat nguyén liéu, dic biét tuan theo viéc vin chuyén bdi
cac bang chuyén rung. Céc tbc d6 van chuyén c6 thé, vi du, 13, it nhét 100pao
(45,36kg)/gity (vi du, it nhat 500pao (226,79kg)/gid, it nhit 1000pao/gitr (453,59 ke/gid),
it nhat bang 2000pao/gidr (907,17kg/gid), it nhit bing 3000pao/gid (1360,77kg/gid), it
nhit 4000pao (1814,37kg)/giv, it nhét 5000pao/gid (2267,96kg/gid), it nhat
10000pao/gir (4535,92kg/gi®), it nhat 15000pao/gids (6803,88kg/giv), hodc thadm chi it
nhit bang 25000pao/gid (1 1339,80kg/gid)). Mét sb tdc do van chuyén thong thuong co
thé nim trong Kkhoang tur 1000pao/gid  (453,59kg/gid)) dén  10000pao/gid
(4535,92kg/gi®), (vi dy, ndm trong khoang tir 1000pao (453,59%g)/gi®) dén 8000pao/gid
(3628,73kg/gi®)), ndm trong khoang tr 2000pao/gid (907,17kg/gid) dén 7000pao/gid
(3175,14kg/gid), nim trong khoang tir 2000pao/gic (907,17kg/gid) dén 6000pao
(2721,55kg)/ gio, nam trong khoang tir 2000pao/gid (907,17kg/gid) dén 5000pao/gidy
(2267,96kg/gid), nim trong khoang tr 2000pao/gi (907,17kg/giy) dén 4500pao
(2041,16kg)/gi®), ndm trong khoang tir 1500pao/gid (680,37kg/gid) dén 5000pao/gid
(2267,96kg/gid), ndm trong khoang tir 3000pao/giyr (1360,77kg/gid) dén 7000pao/gid
(3175,14kg/gid), nim trong khoang tir 3000pao/gic (1360,77kg/gid) dén 6000pao
(2721,55kg)/ gid, nam trong khoang tir 4000pao (1814,37kg)/gir dén 6000pao (2721,55
kg/gid) va nim trong khoang tir 4000pao (1814,37kg)/gi dén 5000pao/gid
(2267,96kg/gi0)). Cac toc do van chuyén thong thuong phu thudc vao ty trong cla
nguyén liéu. Vi dy, dbi véi sinh khdi ¢6 mat do khoang 35pao/ft3, va tdc d6 van chuyén
khoang 5000pao/git (2267,96kg/gio), nguyén liéu duge van chuyén & tde do khoang 143
ft3 (4,05m’)/gid, néu nguyén liéu c6 4o day %~ (6,35mm) va nam trong mang c6 chidu
rong 5,5 bd (167,64cm), nguyén liéu duge van chuyén & tdc d6 khoang 1250 bd (381m)/
gio (khoang 21 bd (6,4m)/phit). Do do, tc dd van chuyén nguyén liéu bién thién manh
mé&. Tt hon, néu vi du, 16p sinh khdi day Y” (6,35mm), duoc van chuyén & tbe d6 nim
trong khoang tir 5 bd/phit (152,4cm/phut) dén 100 bo/phit (3048cm/phut) (vi du, ndm
trong khoang tir 5 bd/phiit (152,4cm/phit) dén 100 bd/phut (3048cm/phut), nim trong
khoang tir 6 bo/phut (182,88cm/phut) dén 100 bo/phiit (3048cm/phiit), ndm trong khoang
tir 7 bo/phit (213,36/phut) dén 100 bo/phut (3048cm/phitt), nim trong khoang tir 8
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bd/phut (243,84/phit) dén 100 bo/phut (3048cm/phitt), ndm trong khoang tir 9 bo/phit

(247,32cm/phit) dén 100 bo/phut (3048cm/phit), nim trong khoang tur 10
(304,8cm/phit) dén 100 bo/phat (3048cm/phut), nim trong khoang tir 11
(335,28cm/phut) dén 100 bo/phut (3048cm/phitt), nim trong khoang tir 12
(365,76cm/phut) dén 100 bd/phut (3048cm/phut), nim trong khoang tir 13
(396,24cm/phut) dén 100 bd/phut (3048cm/phut), nam trong khoang tir 14
(426,72cm/phut) dén 100 bo/phat (3048cm/phit), nim trong khoang tir 15
(457,2cm/phit) dén 100 bo/phat (3048cm/phut), nim trong khodng tir 20
(609,6cm/phtit) dén 100 bd/phat (3048cm/phut), nim trong khoang tir 30
(914,4cm/phat) dén 100 bo/phit (3048cm/phut), nim trong khoang tir 40
(1219,2cm/phut) dén 100 bo/phiit (3048cm/phut), nim trong khoang tir 2
(60,96cm/phit) dén 60 bo/phut (1828,8cm/phut), nim trong khodng tir 3
(91,44cm/phit) dén 60 bo/phut (1828,8cm/phut), ndm trong khoang tir 5
(152,4cm/phtit) dén 60 bd/phut (1828,8cm/phut), "ném trong khodng tir 6
(182,88cm/phut) dén 60 bo/phit (1828,8cm/phut), nim trong khoang tur 7
(213,36/phtt) dén 60 bd/phut (1828,8cm/pht), ﬁém trong khodng tir 8
(243,84/phut) dén 60 bo/phut (1828,8cm/phut), nim trong khoang tir 9
(247,32cm/phit) dén 60 bd/phut (1828,8cm/phut), nim trong khoang tir 10
(304,8cm/phiit) dén 60 bo/phit (1828,8cm/phit), nam trong khoang tir 15
(457,2cm/phut) dén 60 bo/phit (1828,8cm/phut), nim trong khoang tur 20
(609,6cm/phiit) dén 60 bd/phut (1828,8cm/phut), nam trong khoang tir 30
(914,4cm/phit) dén 60 bo/phut (1828,8cm/phiit), ndm trong khoang tir 40
(1219,2cm/phut) dén 60 bo/phat (1828,8cm/phut), nim trong khoang tir 2
(60,96cm/phut) dén 50 bo/phit (1524cm/phut), ndm trong khodng tir 3
(91,44cm/phat) dén 50 bo/phit (1524cm/phit), nim trong khoang tr 5
(152,4cm/phiit) dén 50 bd/phut (1524cm/phit), nim trong khoang tur 6
(182,88cm/phut) dén 50 bod/phut (1524cm/phut), hém trong khoang tur 7
(213,36/phat) dén 50 bo/phut (1524cm/phit), ndm trong khodng tu 8
(243,84/phtit) dén 50 bo/phit (1524cm/phat), nim trong khoang tur 9
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(247,32cm/phit) dén 50 bo/phut (1524cm/phit), ndm trong khoang tr 10 bd/phut
(304,8cm/phit) dén 50 bo/phut (1524cm/phiit), nim trong khoang tir 15 bo/phit
(457,2cm/phat) dén 50 bo/phit (1524cm/phiit), nim trong khoang tir 20 bd/phut
(609,6cm/phit) dén 50 bd/phit (1524cm/phit), ndm trong khoang tir 30 bo/phit
(914,4cm/phit) dén 50 bo/phit (1524cm/phit), nim trong khoang tir 40 bo/phit
(1219,2cm/phut) dén 50 bd/phut (1524cm/phat). Tt hon 13, nguyén liéu dugc vén
chuyén & toc do khong ddi, vi du, gitp duy tri mic d6 chiéu xa khong dbi cta nguyén
liéu khi né di bén duéi chum dién ti (vi du, man xdi, truong).

Céc bang chuyén rung duoc mod ta c6 thé bao gdm cac sang duoc sir dung dé ray
va loc cac nguyén liéu. Céng mé & phia bén hodc day cua cac mang c6 thé duoc sir dung
cho lgc, lya chon hoac loai bo cac nguyén liéu cu thé, vi du, theo ¢& hodc hinh dang. Mot
s6 bang chuyén c6 cac dbi trong dé lam giam cac luc dong luc trén ciu trac d5. Mot sb
bang chuyén rung duoc tao két ciu nhu may nang xo.én, dugc thiét ké dé ubn quanh cac
bé mit va/hoic dugc thiét ké dé tha nguyén liéu tur béng chuyén nay dén bang chuyén
khéc (vi du, theo bac, theo t?lng, hodc nhu mdt loat bac hoidc ciu thang). Cung véi van
chuyén cac nguyén liéu cac bang chuyén co thé duge st dung, do chinh ching hodc duoc
két hop véi thiét bi khac hodic cac hé théng, dé sang, tach, loc, phan loai, phan bd, dinh
&, kiém tra, chon loc, loai bd kim loai, lam dong lanh, pha trdn, trdn, dinh hudng, lam
néng, nau, lam kho, khi nudce, lam sach, rira, ngdm chiét, toi, bao, khir bui va’/hoac cho
én.Cécbéngchuyéncéncéthébaogénlcécnépche(vidu,cécnépchekﬁlbuﬂ,cécc&a
xa bén, cdc cura xa day, 16p 16t dic biét (vi du, chéng dinh, thép khong gi, cao su, thép tuy
bién, va hodc duoc tao rdnh), cdc mang chia, bé t6i, cac sang, dia c6 13, cac bd do (vi du,
kim loai cdc by do), cac thiét ké nhiét do cao, cac thiét ké cp do thuc phém, bd lam
néng, cac may séy va hodc céc bo lam ngudi. Ngoai ra, mang co thé ¢ cac hinh dang
khac nhau, vi du, dang day phing, dang day hinh chﬁvV, c6 go trén dinh, dang day cong,
dang phing c6 vién theo hudng bit ky, 6ng, nira dng, c6 nép che hodc két hop bét ky cua
céc hinh dang nay. Cu thé, cac bing chuyén c6 thé duoc két hop véi cac hé thdng va/hodc

thiét bi chiéu xa.
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Céc bang chuyén (vi du, bang chuyén rung) c6 thé duoc 1am bing céc nguyén liéu
chéng an mon. Cac bang chuyén c6 thé st dung cac nguyén lidu cdu tric ma bao gdm
thép khong gi (vi du, thép khong gi 304, 316, cac hop kim HASTELLOY® va cac hop
kim INCONEL®). Vi du, cic hop kim chéng an mon HASTELLOY® tir Hynes
(Kokomo, AN POna, M§) nhu hop kim HASTELLOY® B-3® ALLOY,
HASTELLOY® HYBRID-BCI® ALLOY, HASTELLOY® C-4 ALLOY,
HASTELLOY® C-22® ALLOY, HASTELLOY® C-22HS® ALLOY, HASTELLOY®
C-276 ALLOY, HASTELLOY® C-2000® ALLOY, HASTELLOY® G-30® ALLOY,
HASTELLOY® G-35® ALLOY, HASTELLOY® N ALLOY va HASTELLOY®
ULTIMET®.

Céac bing chuyén rung c6 thé bao gdm 16p boc gidi phong khong dinh, vi du,
TUFFLON™ (Dupont, Delaware, M§). C4c bang chuyén rung con c6 thé bao gdm céc
16p boc chéng an mon. Vi du, cac 16p boc ma ¢6 thé duoc cép tir Metal Coatings Corp
(Houston, Texas, M) va cac chit khac nhu Flopolyme, XYLAN®, Molypden Disulfua,
Epoxy Phenolic, 16p bao kim loai phosphat-sat, 16p boc ddu d6 bong cao bang polyuretan
for epoxy, kém vd co, Poly Tetraflo etylen, PPS/RYTON®, da dugc flo héa etylen
propylen, PVDF/DYKOR®, ECTFE/HALAR® va 16p bao expoxy gbm. Céc 16p boc co
thé cai thién mutc do chiu cac khi xir 1y (vi dy, ozon), in mon héa hoc, &n mon rd, &n mon
ma sat va oxy hoa.

Mot céach tuy y, ngoai cac hé théng van chuyén dugc boc 19 trong ban mo ta nay,
mot hodc nhiéu hé théng van chuyén khac c6 thé dugc bao ham. Khi st dung vo boc,
bang chuyén kin ciing c6 thé duoc 1am sach khi tro dé duy tri khi quyén & mirc do oXy
gidm. Viéc duy tri mirc d oxy thip tranh dugc sy tao ra ozon ma trong mdt sd trudng
hop 1a khong mong mudn do tinh chét doc va dé phén mg cua né. Vi du, oxy c6 thé 1a
nh6 hon khoang 20% (vi dy, nhé hon khoang 10%, nh6 hon khoang 1%, nhé hon khoang
0,1%, nhé hon khoang 0,01%, hodc thdm chi nhé hon khoang 0,001% oxy). Viéc lam
sach ¢6 thé duoc thuc hién béng khi tro bao gém, nhu:ng khong chi giéi han &, nito,
argon, heli hodc cacbon dioxit. Khi ndy cé thé dugc cip, vi du, tir sy bay hoi cua ngudn

chét l6ng (vi du, nito 16ng hodc heli), dugc tao ra hodc dugc tach ra khoi khong khi tai
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chd, hoic duoc cép tir cac binh. Khi tro c6 thé duoc tai tudn hoan va oxy coOn lai bét ky cé
thé duoc loai ra bing cach str dung chét xuc tac, nhu ting chit xdc tic bang ddng. Theo
cach khac, viéc két hop viéc lam sach, tai tudn hoan va loai bo oXxy co thé duge thuc hién
dé gitr cac mirc oxy thép.

Bing chuyén kin ciing c¢6 thé duoc 1am sach biang khi d& phan ng ma c6 thé phan
ung vadi sinh khéi. biéu nay co thé dugc thuc hién truée, trong khi hodc sau khi budc xir
ly chiéu xa. Khi dé& phén Gng cé thé 1a, nhung khong chi gidi han &, nitro oxit, amoniac,
oXxy, ozon, cdc hydrocacbon, cdc hop chit thom, cic amit, cac peroxit, cac azit, cac
halogenua, cdc oxy halogenua, cac phosphit, cdc phosphin, cac arsin, cac sulfua, cac
thion, c4c boran va/hoic cic hydrua. Khi d& phan tmg c6 thé dugc hoat hoa trong vo boc,
vi du, béng cach chiéu xa (vi du, chum dién ti, chiéu xa UV, vi song chiéu xa, 1am néng,
chiéu xa IR), sao cho né phan tng véi sinh khéi. Sinh khéi nay c6 thé duoc hoat hoa, vi
du, béng cach chiéu xa. Tét hon, néu sinh khéi duoc hoat hoa bai chum dién tir, dé tao ra
cac gbc ma sau do phan tng véi khi d& phan tng duoc hoat hoa hodc bat hoat, vi du,
bang cach lién hop hoic t6i gbc. |

Céc khi 1am sach dugc cdp dén bang chuyén kin ciing ¢6 thé duoc lam mat, vi duy,
dudi 25°C, dudi 0°C, dudi -40°C, duéi -80°C, dudi -120°C. Vi du, khi c6 thé duge lam
bay hoi tlr khi nén nhu nito 1éng hodc dugc thing hoa ra khéi cacbon dioxit rin. Theo vi
du khéc, khi c¢6 thé dugc 1lam mat boi bo lam mat hodc mdot phén cua bang chuyén hoéc

toan bo biang chuyén co thé duge lam mat.

Céc phuong an khac

Nguyén ligu, cac quy trinh hodc cac nguyén liéu da duge xir ly bat ky da duoc boc
16 trong ban md ta nay co6 thé duoc ding dé tao ra ca’ic san phdm va/hodc cac chit trung
gian nhu cac vat liéu hdn hop, cic chét don, cac chéthé't dinh, cac chét phu gia déo, cac
chét hip phu va céc tac nhén giai phéng duoc kiém soat. Cac phuong phép c6 thé bao
gbm viée lam dic, vi dy, béng cach ap dung 4p suét va nhiét cho cac nguyén li€u. Vi du,
cac vat liéu hon hop c6 thé dugc tao thanh b%mg cach két hop céc nguyén li¢u sgi ¢6 nhua

hodc polyme. Vi du, nhya c6 thé lién két ngang burc xa, vi du, nhua déo nhiét c6 thé dugc
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két hop véi nguyén lidu soi dé tao ra hdn hop nguyén liéu soi/nhya c6 thé lién két ngang.
Céc nguyén liéu nay c6 thé, vi duy, 1a hitu dung lam cac nguyén liéu xdy dung, cac tim
bao vé, vat chtta va cac nguyén liéu c6 két ciu khac (vi du, cac san pham dic va/hoic ép
dun). Cac chat hép thu 6 thé, vi du, 1a & dang vién, miéng mong, cac loai sgi va’hodc cac
tdm. Cac chat hip phu c6 thé duoc st dung, vi du, lam & cho vat nudi, déng goi nguyén
lidu hodc trong céc hé thong kiém soat 6 nhiém. Cac mang giai phong c6 kiém soat cling
c6 dugc tao dang, vi du, cac vién, miéng mong, cac loai sgi va hodc cac tAm. Céc mang
gidi phong mdt cach co kiém soat co thé, vi dy, st dung dé giai phong cac thubc, cac
bioxit, cadc huong liéu. Vi du, cac vat liéu hon hop, cac chét hép thu va céc tac nhan giai
phong kiém soat va viéc s dung chung dugc bdc 10 trong don qudc té sb
PCT/US2006/010648, ndp ngay 23 thang 3 niam 2006, va patent My s6 8,074,910 nop
ngdy 22 thang 11 ndm 2011, ma toan bd ndi dung ctia chiing duge dua vao day bang cach
vién dan.

Trong mdt sd trudng hop, nguyén lidu sinh khéi duge xir Iy & muc thir nhat dé lam
giam do khoé xu ly, vi du, sit dung cac dién tir dugc tang tdc, dé giai phéng mat cach chon
loc mot hodc nhiéu loai duong (vi du, xyloza). Sinh khéi sau d6 c6 thé dugc xt ly dén
mitc do thtt hai dé giai phong mot hodc nhidu duong khac (vi du, glucoza). Tuy y, sinh
khdi c6 thé duge sdy kho gifta cac bude xtt Iy. Cac bude xir 1y c6 thé bao gdm budc tng
dung cac bude xur ly hoa hoc va sinh héa dé giai phong cac loai dudng. Vi du, nguyén
lidu sinh khéi c6 thé duwoc xir Iy dén mirc khoang thdp hon 20Mrad (vi dy, nhd hon
khoang 15Mrad, nhé hon khoang 10Mrad, nhé hon khoang 5Mrad, nhé hon khoéang
2Mrad) va sau d6 dugc xir Iy bing dung dich chira axit sulfuric, chira nhd hon 10% axit
sulfuric (vi dy, nhé hon khoang 9%, nho hon khoang 8%, nhé hon khoang 7%, nho hon
khoang 6%, nhé hon khoang 5%, nho hon khoang 4%, nho hon khoang 3%, nhé hon
khoang 2%, nh6 hon khodng 1%, nho hon khoang 0,75%, nhé hon khoang 0,50%, nhé
hon khoang 0,25%) dé giai phong xyloza. Xyloza, vi du, ma dugc giai phéng vao dung
dich, c6 thé dugc tach ra khoi cac chat rin va tuy y cac chét rén duoc rta bing dung
moéi/dung dich (vi dy, v6i nude vashodc duge axit héa nuéc). Tuy ¥, cac chét rin co thé

duoc sdy khd, vi du, trong khong khi va/hodc trong chan khong tuy y véi viéc lam nong
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(vi dy, dudi 150 do C, dudi 120 4o C) dén luong nudce dudi 25% trong lugng (dudi 20%
trong lugng, dudi 15% trong lugng, dudi 10% trong luong, dudi 5% trong lugng). Cac
chat ran sau d6 c6 thé dwoc xir Iy bing mirc khoang thip hon 30Mrad (vi du, nhé hon
khoang 25Mrad, nhé hon khoang 20Mrad, nho hon khoang 15Mrad, nhé hon khoang
10Mrad, nhé hon khoang 5Mrad, nhé hon khoang 1Mrad hodc thdm chi khéng chut nao)
va sau d6 dugc xit ly bang enzym (vi du, xenlulaza) @& giai phong glucoza. Glucoza (vi
du, glucoza trong dung dich) co thé duoc tach ra khoi cac chit rén con con lai. Cac chét
ran sau d6 c6 thé duogc xu ly tiép, vi dy, dugc st dung dé tao ra nang luong hodc cac san

pham khéc (vi du, cdc sdn pham c6 ngudn goc tir lignin).

Chét tao vi, chat tao mui va chét tao mau

San phim bat ky trong s cac san phdm va/hodic cac chat trung gian dugc boc 1o
trong ban md ta ndy, vi du, tao ra theo cac quy trinh ndy, cac hé thdng va/hodc thiét bi
dugc boc 19 trong ban mo ta nay, c6 thé duoc két hop véi chét tao vi, chit tao mui, chat
tao mau va/hodc hdn hop clia ching. Vi du, mot hodc nhidu chat bit ky trong sb (mot
cach tuy y cung vdi cac chét tao vi, cac chét tao mui va/hodic cac chét tao mau) cac loai
duong, cic axit hitu co, cidc nhién li€u, cac polyol, nhu dudng rugu, sinh khéi, soi va cac
vat liéu hdn hop co thé duogc két hop véi (vi dy, dugc bao ché, duoc tron hodc dugc phan
mg) hodc dugc ding dé tao ra cac san phdm khac. Vi du, mot hodic nhidu sén phim nay
c6 thé duge dung dé tao ra cac loai xa phong, céac chét teily ria, keo, cac loai do uéng (vi
du, cola, ruqu, bia, cac loai rugu uéng nhu gin hodc vodtca, cac dd uéng thé thao, cac loai
ca phé, cic loai che), cac duogc phém dang siro, céc‘chét két dinh, cac tAm (vi du, dét,
khong dét, cac bo loc, giéy mém) va/hoidc cac vat liéu hdn hop (vi duy, céc loai bang). Vi
du, mdt hodc nhiéu san phém nay co thé dugc két hop véi cac loai thdo mdc, céc loai hoa,
cAc canh hoa, c4c loai gia vi, cac vitamin, hdn hop thom, hodc céc loai nén. Vi du, cac
hdn hop da duge bao ché, dugc tron hodc dugc phan ung c6 thé chira cac chét tao vi/cac
chit tao mui bao gém mui budi chim, cam, tdo, mam x6i, chudi, rau diép, can tay, qué,

s0 ¢0 la, vani, bac ha, bac ha, hanh, t6i, hat tiéu, ngh¢ tdy, mui girng, sita, rugu, bia, che,
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bo nac, cd, con ngao, diu 6 liu, dau dira, m& lgn, bo, nudc canh thang thit bo, qua dau,
cac loai khoai tdy, mit cam, gidm bong ca phé va cac loai phomai.

Cac chit tao vi, cac chit tao mui va cac chét tao mau c6 thé duge bd sung véi
luong bit ky, nhu nam trong khoang tir 0,001% trong luong dén 30% trong luong, vi du,
nim trong khoang tir 0,01 dén 20, ndm trong khoang tlr 0,05 dén 10, hodc nim trong
khodng tir 0,1% trong lugng dén 5% trong luong. Cac chit nay c6 thé dugc bao ché, dugc
tron va hodc dugc phan tng (vi du, v6i san phdm bét ky trong sé cac san pham hodc chét
trung gian dugc bdc 1§ trong ban md ta ndy) theo cach bat ky va theo trét tu hodc trinh tu
bét ky (vi du, duoc khuéy, duoc tron, dugc nhil hoéa, tao gel, duge pha, dugc lam nong,
xu ly béng si€u am, va’/hodc dugc tao huyén phu). Céc chét don, cac chit két dinh, chét
nhii hda, cac chit chdng oxy hoa ciing c6 thé duoc sir dung, vi du cac gel protein, tinh bot
va silic dioxit.

Theo mdt phuong an, cac chét tao vi, cac chét tao mii va céac chit tao mau c6 thé
duoc bd sung vao sinh khdi ngay lap tuc sau khi sinh khéi duoc chiéu xa sao cho cac Vi
tri dé& phan mg duoc tao ra bdi chiéu xa co thé phéﬁ ing v6i cdc vi tri twong thich dé
phéan rng ctia cac chét tao vi, cac chat tao mui, va cac chét tao mau.

Céac chét tao vi, cac chét tao mii va céc chit téo mau c6 thé 1a cc nguyén li¢u tu
nhién va/hodc téng hop. Cac nguyén liéu nay c6 thé 13 mot hodc nhidu hop chét, ché
phém hoic hdn hop cta ching (vi dy, hop phﬁn duoc bao ché hodc ty nhién cla mot sd
hop chét). Tuy v, cac chét tao vi, cac chit tao mui, cac chét chdng oxy héa va cac chét
mau c6 thé duoc thu duge mot cach sinh hoc, vi dy, tir quy trinh 1€n men (vi dy, I1én men
cua cac nguyén li€u duong héa nhu dugc boc 19 trong ban mo ta nay). Theo cach khac,
hoic theo cach bd sung, cac chét tao vi, cac chit tao mui va cac chit tao mau c6 thé dugc
thu gom tUr sinh vat nguyén ven (vi du, thuc vit, nam, dong vat, vi khuén hoac nam men)
hodc mot phén ctia sinh vét. Sinh vat c6 thé dugc gom va hodc dugc chiét dé tao ra mau
sdc, vi, mii va/hodc chit chdng oxy hoa theo cach bat ky bao gdm 4p dung cac phuong
phéap, céc hé théng va thiét bi dugc boc 10 trong ban mo ta nay, chiét nude néng, chiét
chét luu siéu t6i han, chiét hoa hoc (vi dy, dung méilhoeftc chét chiét phan ng bao gém

céc axit va cac bazo), chiet co hoc (vi du, ép, viéc tan nho, loc), st dung enzym, st dung
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vi khudn nhu dé bé gay nguyén liéu ban diu, va viéc két hop cac phuong phép nay. Cac
hop chét c6 thé thu dugc nho phan Gng héa hoc, vi du, Kkét hop duong (vi du, nhu duoc
tao ra nhu dugc bdc 19 trong ban mo t ndy) cé axit amin (phan tmg Maillard). Chét tao
vi, chit tao mui, chét chéng oxy hoa va/hoic chit tao mau c6 thé 1a chit trung gian va
hoécs@nphénlduqcsalxuﬁnheocécphuongphép,ﬂﬂétbihoaccéchéthéngduqcbéc
10 trong bdn mo ta ndy, vi dy, va este va san phdm c6 ngudn gdc lignin.

Mbét sb vi du vé chét tao vi, chat tao mui hodc chét tao mau 1a cac polyphenol. Céc
polyphenol 1a cac chét tao mau chiu trach nhiém vé mau dé, mau tia va cac chat mau
xanh cta nhiéu loai qu4, rau, hat ngii cdc, va cac loai hoa. Cac polyphenol con c6 thé c6
tinh chit chéng oxy hoa va thuong c6 vi dang. Tinh chét chéng oxy hoa khién chung tr&
thanh cic chit bio quan quan trong nay. O nhom géml cac polyphenollacac flavonoit, nhu
cac anthoxyanidin, cac flavanonol, cac flavan-3-ol, s, cac flavanon va cac flavanonol.
Céc hop chét phenol khac ma c6 thé duge st dung bao gdm céc axit phenolic va cic este
cua chung, nhu axit clogenic va tannin polyme.

Trong sb cac chit mau vo co, cac chét khoang hodc cic hop chit hitu co c6 thé
dugc sir dung, vi dy, titan dioxit, k&m oxit, nhdm oxit, mau vang cadimi (vi du, CdS),
mau cam cadimi (vi du, CdS v6i mot sd Se), mau do thdm alizarin (vi du, thién thao hoa
héng téng hop hodc khong téng hop), mau xanh biéc (vi du, mau xanh biéc téng hop,
mau xanh biéc ty nhién, mau tim xanh biéc téng hop), mau xanh coban, mau vang coban,
xanh 14 cdy coban, mau luc (vi du, crom (III) oxit d4 dugc hydrat hoa), chalcophylit,
conichanxit, cornubit, cornwallit va liroconit. Cac chét tao mau den nhu mudi than va cac
mau den tu phan tan c6 thé dugc sir dung. |

Mot sb chét tao vi va chit tao mui ma c6 thé dugc st dung bao gém: ACALEA
TBHQ, ACET C-6, ALLYL AMYL GLYCOLATE, ALPHA TERPINEOL,
AMBRETTOLIDE, AMBRINOL 95, ANDRANE, APHERMATE, APPLELIDE,
BACDANOL®, BERGAMAL, BETA IONONE EPDXIDE, BETA NAPHTHYL ISO-
BUTYL ETHER, BICYCLONONALACTONE, BORNAFIX®, CANTHOXAL,
CASHMERAN®, CASHMERAN® VELVET, CASSIFFIX®, CEDRAFIX,
CEDRAMBER®, CEDRYL ACETATE, CELESTOLIDE, CINNAMALVA, CITRAL
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DIMETHYL ACETATE, CITROLATE™, CITRONELLOL 700, CITRONELLOL 950,
CITRONELLOL COEUR, CITRONELLYL ACETATE, CITRONELLYL ACETATE
PURE, CITRONELLYL FORMATE, CLARYCET, CLONAL, CONIFERAN,
CONIFERAN PURE, CORTEX ALDEHYDE 50% PEOMOSA, CYCLABUTE,
CYCLACET®, CYCLAPROP®, CYCLEMAX™, CYCLOHEXYL ETHYL ACETATE,
DAMASCOL, DELTA DAMASCONE, DIHYDRO CYCLACET, DIHYDRO
MYRCENOL, DIHYDRO TERPINEOL, DIHYDRO TERPINYL ACETATE,
DIMETHYL CYCLORMOL, DIMETHYL OCTANOL PQ, DIMYRCETOL, DIOLA,
DIPENTENE, DULCINYL® RECRYSTALLIZED, ETHYL-3-PHENYL GLYCIDATE,
FLEURAMONE, FLEURANIL, FLORAL SUPER, FLORALOZONE, FLORIFFOL,
FRAISTONE, FRUCTONE, GALAXOLIDE® 50, GALAXOLIDE® 50 BB,
GALAXOLIDE® 50 IPM, GALAXOLIDE® UNDILUTED, GALBASCONE,
GERALDEHYDE, GERANIOL 5020, GERANIOL 600 TYPE, GERANIOL 950,
GERANIOL 980 (PURE), GERANIOL CFT COEUR, GERANIOL COEUR, GERANYL
ACETATE COEUR, GERANYL ACETATE, PURE, GERANYL FORMATE,
GRISALVA, GUAIYL ACETATE, HELIONAL‘TM, HERBAC, HERBALIME™,
HEXADECANOLIDE, HEXALON, HEXENYL SALICYLATE CIS 3-, HYACINTH
BODY, HYACINTH BODY NO. 3, HYDRATROPIC ALDEHYDE.DMA,
HYDROXYOL, INDOLAROME, INTRELEVEN ALDEHYDE, INTRELEVEN
ALDEHYDE SPECIAL, IONONE ALPHA, IONONE BETA, ISO CYCLO CITRAL,
ISO CYCLO GERANIOL, ISO E SUPER®, ISOBUTYL QUINOLINE, JASMAL,
JESSEMAL®, KHARISMAL®, KHARISMAL® SUPER, KHUSINIL, KOAVONE®,
KOHINOOL®, LIFFAROME™, LIMOXAL, LINDENOL™, LYRAL®, LYRAME
SUPER, MANDARIN ALD 10% TRI ETH, CITR, MARITIMA, MCK CHINESE,
MEUIFF™, MELAFLEUR, MELOZONE, METHYL ANTHRANILATE, METHYL
IONONE ALPHA EXTRA, METHYL IONONE GAMMA A, METHYL IONONE
GAMMA COEUR, METHYL IONONE GAMMA PURE, METHYL LAVENDER
KETONE, MONTAVERDIO, MUGUESIA, MUGUET ALDEHYDE 50, MUSK Z4,
MYRAC ALDEHYDE, MYRCENYL ACETATE, NECTARATE™, NEROL 900,
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NERYL ACETATE, OCIMENE, OCTACETAL,. ORANGE FLOWER ETHER,
ORIVONE, ORRINIFF 25%, OXASPIRANE, OZOFLEUR, PAMPLEFLEUR®,
PEOMOSA, PHENOXANOL®, PICONIA, PRECYCLEMONE B, PRENYL
ACETATE, PRISMANTOL, RESEDA BODY, ROSALVA, ROSAMUSK, SANJINOL,
SANTALIFF™, SYVERTAL, TERPINEOL, TERPINOLENE 20, TERPINOLENE 90
PQ, TERPINOLENE RECT., TERPINYL ACETATE, TERPINYL ACETATE JAX,
TETRAHYDRO, MUGUOL®, TETRAHYDRO MYRCENOL, TETRAMERAN,
TIIVIBERSILK™, TOBACAROL, TRIMOFIX® 0 TT, TRIPLAL®, TRISAMBER®,
VANORIS, VERDOX™, VERDOX™ HC, VERTENEX®, VERTENEX® HC,
VERTOFIX® COEUR, VERTOLIFF, VERTOLIFF ISO, VIOLIFF, VIVALDIE,
ZENOLIDE, ABS INDIA 75 PCT MIGLYOL, ABS MOROCCO 50 PCT DPG, ABS
MOROCCO 50 PCT TEC, ABSOLUTE FRENCH, ABSOLUTE INDIA, ABSOLUTE
MD 50 PCT BB, ABSOLUTE MOROCCO, CONCENTRATE PG, TINCTURE 20 PCT,
AMBERGRIS, AMBRETTE ABSOLUTE, AMBRETTE SEED OIL, ARMOISE OIL 70
PCT THUYONE, BASIL ABSOLUTE GRAND VERT, BASIL. GRAND VERT ABS
MD, BASIL OIL GRAND VERT, BASIL OIL VERVEINA, BASIL OIL VIETNAM,
BAY OIL TERPENELESS, BEESWAX ABS N G, BEESWAX ABSOLUTE, BENZOIN
RESINOID SIAM, BENZOIN RESINOID SIAM 50 PCT DPG, BENZOIN RESINOID
SIAM 50 PCT PG, BENZOIN RESINOID SIAM 70.5 PCT TEC, BLACKCURRANT
BUD ABS 65 PCT PG, BLACKCURRANT BUD ABS MD 37 PCT TEC,
BLACKCURRANT BUD ABS MIGLYOL, BLACKCURRANT BUD ABSOLUTE
BURGUNDY, BOIS DE ROSE OIL, BRAN ABSOLUTE, BRAN RESINOID, BROOM
ABSOLUTE ITALY, CARDAMOM GUATEMALA CO2 EXTRACT, CARDAMOM
OIL GUATEMALA, CARDAMOM OIL INDIA, CARROT HEART, CASSIE
ABSOLUTE EGYPT, CASSIE ABSOLUTE MD 50 PCT IPM, CASTOREUM ABS 90
PCT TEC, CASTOREUM ABS C 50 PCT MIGLYOL, CASTOREUM ABSOLUTE,
CASTOREUM RESINOID, CASTOREUM RESINOID 50 PCT DPG, CEDROL
CEDRENE, CEDRUS ATLANTICA OIL REDIST, CHAMOMILE OIL ROMAN,
CHAMOMILE OIL WILD, CHAMOMILE OIL WILD LOW LIMONENE, CINNAMON
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BARK OIL CEYLAN, CISTE ABSOLUTE, CISTE ABSOLUTE COLORLESS,
CITRONELLA OIL ASIA IRON FREE, CIVET ABS 75 PCT PG, CIVET ABSOLUTE,
CIVET TINCTURE 10 PCT, CLARY SAGE ABS FRENCH DECOL, CLARY SAGE
ABSOLUTE FRENCH, CLARY SAGE C'LESS 50 PCT PG, CLARY SAGE OIL
FRENCH, COPAIBA BALSAM, COPAIBA BALSAM OIL, CORIANDER SEED OIL,
CYPRESS OIL, CYPRESS OIL ORGANIC, DAVANA OIL, GALBANOL,
GALBANUM ABSOLUTE COLORLESS, GALBANUM OIL, GALBANUM
RESINOID, GALBANUM RESINOID 50 PCT DPG, GALBANUM RESINOID
HERCOLYN BHT, GALBANUM RESINOID TEC BHT, GENTIANE ABSOLUTE MD
20 PCT BB, GENTIANE CONCRETE, GERANIUM ABS EGYPT MD, GERANIUM
ABSOLUTE EGYPT, GERANIUM OIL CHINA, GERANIUM OIL EGYPT, GINGER
OIL 624, GINGER OIL RECTIFIED SOLUBLE, GUAIACWOOD HEART, HAY ABS
MD 50 PCT BB, HAY ABSOLUTE, HAY ABSOLUTE MD 50 PCT TEC,
HEALINGWOOD, HYSSOP OIL ORGANIC, IMMORTELLE ABS YUGO MD 50 PCT
TEC, IMMORTELLE ABSOLUTE SPAIN, IMMORTELLE ABSOLUTE YUGO,
JASMIN ABS INDIA MD, JASMIN ABSOLUTE EGYPT, JASMIN ABSOLUTE
INDIA, ASMIN ABSOLUTE MOROCCO, JASMIN ABSOLUTE SAMBAC,
JONQUILLE ABS MD 20 PCT BB, JONQUILLE ABSOLUTE FRANCE, JUNIPER
BERRY OIL FLG, JUNIPER BERRY OIL RECTIFIED SOLUBLE, LABDANUM
RESINOID 50 PCT TEC, LABDANUM RESINOID BB, LABDANUM RESINOID MD,
LABDANUM RESINOID MD 50 PCT BB, LAVANDIN ABSOLUTE H, LAVANDIN
ABSOLUTE MD, LAVANDIN OIL ABRIAL ORGANIC, LAVANDIN OIL GROSSO
ORGANIC, LAVANDIN OIL SUPER, LAVENDER ABSOLUTE H, LAVENDER
ABSOLUTE MD, LAVENDER OIL COUMARIN FREE, LAVENDER OIL
COUMARIN FREE ORGANIC, LAVENDER OIL MAILLETTE ORGANIC,
LAVENDER OIL MT, MACE ABSOLUTE BB, MAGNOLIA FLOWER OIL LOW
METHYL EUGENOL, MAGNOLIA FLOWER OIL, MAGNOLIA FLOWER OIL MD,
MAGNOLIA LEAF OIL, MANDARIN OIL MD, MANDARIN OIL MD BHT, MATE
ABSOLUTE BB, MOSS TREE ABSOLUTE MD TEX IFRA 43, MOSS-OAK ABS MD
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TEC IFRA 43, MOSS-OAK ABSOLUTE IFRA 43, MOSS-TREE ABSOLUTE MD IPM
IFRA 43, MYRRH RESINOID BB, MYRRH RESINOID MD, MYRRH RESINOID
TEC, MYRTLE OIL IRON FREE, MYRTLE OIL TUNISIA RECTIFIED, NARCISSE
ABS MD 20 PCT BB, NARCISSE ABSOLUTE FRENCH, NEROLI OIL TUNISIA,
NUTMEG OIL TERPENELESS, OEILLET ABSOLUTE, OLIBANUM RESINOID,
OLIBANUM RESINOID BB, OLIBANUM RESINOID DPG, OLIBANUM RESINOID
EXTRA 50 PCT DPG, OLIBANUM RESINOID MD, OLIBANUM RESINOID MD 50
PCT DPG, OLIBANUM RESINOID TEC, OPOPONAX RESINOID TEC, ORANGE
BIGARADE OIL MD BHT, ORANGE BIGARADE OIL MD SCFC, ORANGE
FLOWER ABSOLUTE TUNISIA, ORANGE FLOWER WATER ABSOLUTE
TUNISIA, ORANGE LEAF ABSOLUTE, ORANGE LEAF WATER ABSOLUTE
TUNISIA, ORRIS ABSOLUTE ITALY, ORRIS CONCRETE 15 PCT IRONE, ORRIS
CONCRETE 8 PCT IRONE, ORRIS NATURAL 15 PCT IRONE 4095C, ORRIS
NATURAL 8 PCT IRONE 2942C, ORRIS RESINOID, OSMANTHUS ABSOLUTE,
OSMANTHUS ABSOLUTE MD 50 PCT BB, PATCHOULI HEART No 3,
PATCHOULI OIL INDONESIA, PATCHOULI OIL INDONESIA IRON FREE,
PATCHOULI OIL INDONESIA MD, PATCHOULI OIL REDIST, PENNYROYAL
HEART, PEPPERMINT ABSOLUTE MD, PETITGRAIN BIGARADE OIL TUNISIA,
PETITGRAIN CITRONNIER OIL, PETITGRAIN OIL PARAGUAY TERPENELESS,
PETITGRAIN OIL TERPENELESS STAB, PII\/[ENTO BERRY OIL, PIMENTO LEAF
OIL, RHODINOL EX GERANIUM CHINA, ROSE ABS BULGARIAN LOW METHYL
EUGENOL, ROSE ABS MOROCCO LOW METHYL EUGENOL, ROSE ABS
TURKISH LOW METHYL EUGENOL, ROSE ABSOLUTE, ROSE ABSOLUTE
BULGARIAN, ROSE ABSOLUTE DAMASCENA, ROSE ABSOLUTE MD, ROSE
ABSOLUTE MOROCCO, ROSE ABSOLUTE TURKISH, ROSE OIL BULGARIAN,
ROSE OIL DAMASCENA LOW METHYL EUGENOL, ROSE OIL TURKISH,
ROSEMARY OIL CAMPHOR ORGANIC, ROSEMARY OIL TUNISIA,
SANDALWOOD OIL INDIA, SANDALWOOD OIL INDIA RECTIFIED, SANTALOL,
SCHINUS MOLLE OIL, ST JOHN BREAD TINCTURE 10 PCT, STYRAX RESINOID,
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STYRAX RESINOID, TAGETE OIL, TEA TREE HEART, TONKA BEAN ABS 50 PCT
SOLVENTS, TONKA BEAN ABSOLUTE, TUBEROSE ABSOLUTE INDIA,
VETIVER HEART EXTRA, VETIVER OIL HAITI, VETIVER OIL HAITI MD,
VETIVER OIL JAVA, VETIVER OIL JAVA MD, VIOLET LEAF ABSOLUTE EGYPT,
VIOLET LEAF ABSOLUTE EGYPT DECOL, VIOLET LEAF ABSOLUTE FRENCH,
VIOLET LEAF ABSOLUTE MD 50 PCT BB, WORMWOOD OIL TERPENELESS,
YLANG EXTRA OIL, YLANG III OIL va tb hop ching.

Céc chit tao mau c6 thé 1a trong sd cac chét dugc liét ké trong Danh muc mau
quéc té (Color Index International) cua Hiép hoi chit mau va séc td (Society of Dyers and
Colourists). Céc chét tao mau bao gdm céc loai chdt mau va cac sic t§ va bao gbm céc
loai thuong dugce sir dung cho cac san phém dét mau, cac loai son, cac loai muc va cac
loai myc in phun. Mot sd chéit tao mau ma c6 thé duge s dung bao gdm cac carotenoit,
mau vang arylit, mau vang diarylit, B-naphtol, naphtol, benzimidazolon, sic t6 ngung tu
disazo, pyrazolon, mau vang niken azo, phthaloxyanin, quinacridon, perylen va perinon,
chit sic t6 isoindolinon va isoindolin, sic tb triarylcarboni, sic t§ diketopyrolo-pyrol,
thioindigoit. C4c cartenoit bao gém, vi dy, alpha-caroten, beta-caroten, gama-caroten,
lycopen, lutein va astaxantin, chiét xudt Annatto, ct cai dudng da dugc loai nude (bdt cu
cai duong), canthaxanthin, caramel, B-apo-8'-caroten, chiét xuit cochineal, carmin, natri
dong clophylin, bot hat bong niu dugc khir béo bang cach nuéng mot phén, st gluconat,
sét lactat, chiét mau nho, chiét vé nho (enoxianina), dau carot, 0t cua ga, nhua dau cua 6t
cua gi, cac sic tb 6ng anh ngil sic trén thiét bi mica, riboflavin, ngh¢ tay, titan dioxit,
chiét xuat lycopen tir khoai tay; dich co lycopen tlr khoai tdy, nghé, nghé nhua du, mau
xanh FD&C sb 1, mau xanh FD&C sb 2, xanh 14 cay FD&C s 3, mau cam B, do camsd
2, mau d6 FD&C s 3, mau do6 FD&C s6 40, mau vang FD&C sb 5, mau vang FD&C sé
6, nhom oxit (nhém hydroxit kho), canxi cacbonat, kali natri dong clophylin (phirc
clophylin-déng), dihydroxyaxeton, bismut oxyclorua, sit amoni sit xyanua, sit sit
Xyanua, crom hydroxit xanh 14 cdy, crom oxit xanh 14 cdy, guanin, pyrophyllit, bot talc,
bdt nhdm, bot déng thau, bot déng, kém oxit, mau xanh D&C sb 4, xanh 14 cay D&C sb
5, xanh 14 cay D&C sb 6, xanh 14 cay D&C s6 8, mau cam D&C s 4, mau cam D&C sb
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5, mau cam D&C sb 10, mau cam D&C sb 11, mau d6 FD&C sb 4, mau d6 D&C sb 6,
mau d6 D&C sb 7, mau d6 D&C sb 17, mau d6 D&C s6 21, mau d6 D&C s6 22, mau dé
D&C s6 27, mau d6 D&C s6 28, mau d6 D&C s6 30, mau d6 D&C s6 31, mau d6 D&C
s6 33, mau dé D&C s 34, mau d6 D&C s6 36, mau d6 D&C s6 39, mau tim D&C sb 2,
mau vang D&C sb 7, mau vang Ext. D&C sb 7, mau vang D&C s6 8, mau vang D&C sb
10, mau vang D&C s6 11, mau den D&C s 2, mau den D&C sb 3 (3), mau nau D&C sb
1, Ext. D&C, crom-coban-nhom oxit, sit amoni xitrat, pyrogallol, chiét xut g0 huyét
modc, ciac  copolyme  1,4-bis[(2-hydroxy-etyl)amino]-9,10-antraxendion  bis(2-
propenoic)este, 1,4-bis [(2-metylphenyl)amino]-9,10-antraxendion, cic copolyme 1,4-
bis[4-(2-metacryloxyetyl)phenylamino]anthraquinon, carbazol mau tim, phic clophylin-
dong, crom-coban-nhém oxit, mau cam CJI. Vat 1, 2-[[2,5-dietoxy-4-[(4-
metylphenyl)thiol]phenyl]azo]-1,3,5-benzentriol,  16,23-dihydrodinaphto  [2,3-a:2',3'-
ilnaphth[2',3":6,7]indolo  [2,3-c]carbazol-5,10,15,17,22,24-hexon, N,N'-(9,10-dihydro-
9,10-dioxo-1,5-antraxendiyl)bisbenzamit, 7,16-diclo-6,15-dihydro-5,9,14,18-
anthrazinetetron, 16,17-dimetoxydinaphto(1,2,3-cd:3',2',1'-Im)perylen-5,10-dion, cac
copolyme mau poly(hydroxyetyl metacrylat)(3),mau den dé phan tng 5, mau xanh d&
phén (mg 21, mau cam d& phan (mg 78, mau vang dé phan tmg 15, mau xanh d& phéan rng
s6 19, mau xanh d& phan tng s6 4, mau do d& phéan ung C.I. 11, mau vang dé phan tng
CI 86, mau xanh d& phan tng C.I 163, mau d6 d& phan éng C.I. 180, 4-[(2,4-
dimetylphenyl)azo]-2,4-dihydro-5-metyl-2-phenyl-3H-pyrazol-3-on  (dung moi mau
vangl8), 6-etoxy-2-(6-etoxy-3-oxobenzo[b]thien-2(3H)-yliden)benzo[b]thiophen-3(2H)-
on, phthaloxyanin xanh 14 cdy, cac san pham phan ng ruou vinylic/metyl metacrylat-
chit mau, mau dé d& phan tng C.I. 180, mau den dé& phan tng C.I. 5, mau cam d& phan
tmg C.I. 78, mau vang dé€ phan tung C.I. 15, mau xanh dé phan tng C.I. 21, dinatri 1-
amino-4-[[4-[(2-bromo-1-oxoalyl)amino]-2-sulphonatophenyl]amino]-9,10-dihydro-9,10-
dioxoantraxen-2-sulphonat (mau xanh d& phin tng 69), mau xanh D&C s 9,
[phthaloxyaninato(2-)] déng va cac hdn hop cua chung.

Ngoai cac vi du trong ban mo ta nay, hodc trir khi ¢6 dugc chi rd theo cach khac,

toan bd cac khoang tri so, cac lugng, céc tri sO va cac ty 1€ phan tram, nhu doi voi cac
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lugng ctia cac nguyén liéu, ham lugng nguyén t6, thoi gian va nhiét do phan ung, ty 1¢
khéi lugng, va cac dai lugng khac, phin mé ta dudi day va cac diém yéu cau bao ho keém
theo ¢6 thé dugc doc nhu duge mé ddu biang tir “khoang” mac du thuat nglr “khoang” c6
thé khong xuat hién rd rang vdi tri s, luong hodc khoang. Do d6, trir khi ¢6 quy dinh
khac, cac thong sd bang sd néu trong phdn mé ta duéi day va cac diém yéu cdu bao ho
kém theo 1 gin dung ma co thé thay ddi tury theo cac tinh chét mong mudn dat dugc theo
sang ché. It nhit, va khong nhdm gi6i han viée ap dung hoc thuyét tuong duong ddi véi
pham vi clia trong cc diém yéu ciu bao ho, mbi thong sb bang sb it nhat cin phai dugce
hiéu theo s6 lugng con s6 dang ké dugc thong bao va bang cach ap dung céc k§ thuat lam
tron thong thuong.

Tuy nhién, khoang sb va cac thong sb thé hién pham vi rdng cta sang ché 1a gin
dang, cac tri sb béng sb néu trong cac vi du cu thé dugc thong b4do & dang chinh xac nhét
c6 thé. Tri sb bang sd bit ky, tuy nhién, vén c6 sai sb dugc tao ra mot cach tat yéu tir sai
s6 chudn tim thdy & cac phép do thir nghiém co ban twong tng. Hon thé nita, khi cac
khoang tri s§ dugc néu trong ban mé ta nay, cac khoang niy bao gém cé cac tri s§ du
cudi da néu cia khoang dé (vi duy, cac diém dau cubi co thé dugc st dung). Néu cac ty 1€
phan tram theo trong lugng duoc sir dung & day, céc tri sb bing s& duoc bao cdo 1a so voi
téng trong luong. ’

Ngoai ra, can phai hiéu ring duoc ring khoéng tri s& bat ky duogc trich dan trong
ban mé ta nay nhim bao gdm tit ca cac khoang phy nim trong d6. Vi du, khoang “1 dén
10” nhim bao gdm tét ca cac khoang phu ndm trong khoang tir (va bao gdm) tri s6 nho
nhét da néu 1a 1 dén tri s 16n nhét da néu 1a 10, tic 12 ¢6 tri sé nhé nhét bing hoic 16n
hon 1 va tri s6 16n nhit bang hodc nhd hon 10. Cac thuét ngit “mot”, “mot chiée”, hodc

“mot c4i” dugce dung trong ban md ta nay dugc dy dinh dé bao gém “it nhit mot” hodc

1
Aye2°

“mat hodc nhi€u”, trir khi c6 quy dinh khac.

Patent, cong bd, hodc 4n phém bét ky khac, hoan toan hodc mot phﬁn, ma dugc noi
rang dugc ndi vao day bang cach vién din chi duge dua vao day dén mirc do tai lidu két
hop vao khong xung ddt véi dinh nghia, tuyén bd, hodc tai litu boc 16 khac néu trong ban

mo ta nay. Nhu vy, va dén muc do can thiét, phan boc 16 nhu néu rd trong ban md ta nay
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chiém wu thé hon bét ky tai liéu xung d6t nao dugc dua vao ddy bing cach vién din. Tai
liéu bat ky, hodc phan cta ching, ma dugc noi ring duge dua vao day bang cach vién
dan, song n6 xung dot vi dinh nghia, tuyén bd, hodc tai liéu boc 16 khac néu trong ban
md ta nay thi chi dugc dwa vao dén muc d6 khong co xung dot xuét hién giita tai liéu két
hop d6 va ban mo ta nay.

Mic du sang ché da duoc thé hién va md ta mot cach cu thé véi céc tai lidu vién
din dén cac phuong an duge wu tién cla ching, ngudi c6 hidu biét trung binh trong linh
vuc k¥ thuat nay hiéu dugc ring cac thay ddi khac nhau vé& dang va chi tiét c6 thé 1a dugc
thuc hién ma khong vuot qua pham vi ctia sang ché dugc bao ham bai cac diém yéu ciu

bao ho kém theo.
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YEU CAU BAO HO
1. Hé thdng van hanh xir ly bao gdm:
nhiéu hé vé boc, mdi hé v boc bao gém mot hodc nhiéu khung vom, va

trong mdi khung vom, thiét bi chiéu xa va bang tai xt ly, trong d6 nguyén li€u
sinh khbi dugc xir 1y trong mdi khung vom nhd st dung thiét bi chiéu xa va bing
tai xu ly.

2. Hé théng van hanh theo diém 1, trong d6 cac hé vé boc duoc bd tri thanh cac hang.

3. Hé théng van hanh theo diém 2, trong d6 cac hang kéo dai theo huéng thtr nhét, va
trong d6 mdi hé vé boc c6 hai hoic nhiéu khung vom kéo dai theo huéng gin nhu vudng

g6c¢ v6i hudng thir nhét.

4. Hé thdng van hanh theo diém 3, trong do khung vom th& nhit va khung vom th hai

ctia mdi vé boc c6 chung tudng.

5. Hé thong van hanh theo diém 4, trong d6 khung vom thir nhét dugc tao ciu hinh dé

nhan sinh khdi chua dugc xt 1y tir kho chira.

6. Hé théng van hanh theo diém 3, trong d6 khung vom thir nhit trong mdi hé vo boc con
c6 thiét bi dugc tao két ciu dé chuyén sinh khéi da duge xi ly tir khung vom thir nhit dén

khung vom thir hai ctia h¢ vé boc.
7. Hé thdng van hanh theo diém 1, trong d6 thiét bi chibu xa la may gia tdc dién ti.
8. Hé thdng véan hanh theo diém 1, trong d6 bang chuyén xur ly 14 bang chuyén rung.
9. Phuong phap tao ra nguyén liéu sinh khdi da dugc xtr Iy bao gdm cac bude:

phan chia nguyén liéu sinh khdi thanh cac phan nguyén liéu sinh khdi,

véan chuyén cac phan nguyén li€u sinh khdi vao trong cac khung vom thir nhat,

mdi khung vom thir nhét tiép nhan mot trong sb cac phan nguyén liéu,

Xt ly cdc phan nguyén li¢u sinh khoi trong cac khung vom,
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van chuyén cac phan nguyén li€u sinh khoi ra khdi cac khung vom thir nhat, va
két hgp cac phan nguyén li€u sinh khoi.

10. Phuong phap theo diém 9, trong d6 viée xir 1y bao gdm phuong phap xir Iy duoc chon
tir nhém bao gdm dinh liéu bang birc xa ion hoa, xir Iy bing siéu 4m, oxy hoda, hda phan,

bung n6 hoi nude, x Iy héa hoe, budce xit Iy co hoc, nghién lanh va hdn hop cia ching.

11. Phuong phép theo diém 10, trong d6 viéc dinh liéu bing birc xa ion héa bao gdm

chi€u xa bang chum dién ti.

12. Phwong phép theo diém 10, trong d6 bén trong mdi khung vom thir nhét, nguyén liéu
sinh khéi dugc xir ly véi lidu lwong birc xa ion héa nim trong khoang tir 10Mrad dén

50Mrad.

13. Phuong phép theo diém 9, trong d6 mdi budc van chuyén 13 vin chuyén bing khi
nén. |

14. Phuong phap theo diém 9, trong d6 phuong phap niy con bao gdbm budc van chuyén
nguyén liéu sinh khéi bang bang chuyén rung trong khi xt 1y cac phin nguyén liéu sinh
khéi.

15. Phuong phép theo diém 9, trong d6 phuong phap nay con bao gdm bude phan chia
nguyén liéu sinh khbi mot cach lién tuc, van chuyén cac phn nguyén liéu sinh khdi mot
cach lién tuc vao trong cac khung vom thtr nhat, xir Iy cac phan nguyén liéu sinh khéi
mot cach lién tuc va két hop cac phan nguyén liéu sinh khéi mot cach lién tuc, dé lién tuc

tao ra nguyén liéu sinh khéi da duoc xir 1y.
16. Phuong phap theo diém 9, trong d6 nhiét d6 ciia mdi phan nguyén liéu sinh khéi

khong vuot qua 150°C trong sudt bude xir ly.

17. Phuong phap theo diém 9, trong d6 phuong phap nay con bao gdm budc lam lanh

mdi phan nguyén liéu sinh khéi sau khi xir Iy mdi phan nguyén liéu sinh khéi.

18. Phuong phap theo diém 17, trong d6 viéc 1am lanh 13 bing may 1am lanh kiéu vit.
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19. Phuong phap theo diém 9, trong d6 phwong phap nay con bao gdm bude, sau budc
vén chuyén cac phan nguyén liéu sinh khéi ra khéi khung vom thtr nhit, van chuyén cac
phan nguyén lidu sinh khéi dén cac khung vom thtr hai, mdi khung vom thir hai nhan mot
trong cac phan nguyén liéu sinh khdi, xir 1y cdc phin nguyén lidu sinh khdi trong cac
khung vom thir hai ndy, van chuyén cac phan nguyén liéu sinh khdi ra khéi cac khung

vom tht hai.

20. Phuong phép theo diém 19, trong ¢6 mdi khung vom thtr nhit va khung vom thir hai

¢6 chung tudng.

21. Phuong phap theo diém 19, trong d6 phuong phap niy con bao gém budc lam lanh

céc phin nguyén liéu gitra budc xir Iy thir nhét va bude x 1y thir hai.

22. Phuong phap theo diém 9, trong d6 viéc xtr Iy 1am giam hodc lam giam thém tinh kho
xtr Iy ciia nguyén liéu sinh khéi.

23. Phuong phap theo diém 9, trong d6 nguyén liéu sinh khéi 1a nguyén liéu xenluloza

hodc nguyén liéu lignoxenluloza.

24. Phuong phap theo diém 23, trong d6 sinh khdi xenluloza hodc sinh khéi
lignoxenluloza dugc chon tir nhém bao gdm gidy, cac san phim gidy, phé thai tir gidy,
bot gidy, gily mau, gidy dung hang, gidy boc, gidy don, tap chi, 4n phdm, gidy in, gidy
nhiéu 16p, nguyén lidu bia, bia cting, gidy boi, bong, gd, van ghép, phé phdm 1am nghiép,
mun cua, g6 duong, vun gS, cac loai cd, co ke, cd voi, cé chian nudi, cd sdy hoang yén,
cac phé thai ngii coc, triu gao, trAu yén mach, trdu lua my, triu lua mach, rac thai nong
nghiép, cé U tuoi, rom cai dau, rom lda my, rom lia mach, rom yén mach, rom lta gao,
day, cdy gai dau, cdy lanh, tre, ciy xidan, ciy chudi abaca, 161 ngd, rom ngd kho, rom déu
twong kho, sgi ngd, cd linh lang, ¢ kho, xo dira, cdc cdn xtr ly dudng, ba mia, ba ci cai
duong, ba cay thua, tdo, tdo bién, phan, nudc thai, ca rot tréng Nam M¥, kiéu mach,
chudi, lta mach, sin, sin day, dau bép, bot co sagu, laa mién, khoai tay, khoai lang, khoai
mon, khoai m&, cic loai do, dau fava, dau ling, da?ui Ha lan, va cac hdn hop bao gém

nguyén liéu bit ky trong sé cac nguyén lidu nay.
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25. Phwong phap theo diém 9, trong d6 nguyén liéu sinh kh8i d3 duoc x{r Iy dwoc tao ra

& t6c d6 it nhat bang 500pao/gior (226,79kg/gi®) cho mbi khung vom.
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