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Linh vwe ky thuit du’gé dé cap

Séng ché dé cap dén phwong phap tao 16p phu chuyén héa trén nén chira sét.

Tinh trang k§ thuét cia sang ché

Chi phi dang ké khi gia cong néng sét va thép 13 ton that san lugng do sy oxy héa lién

tuc bé& mit trong cdc quy trinh gia cong dinh hinh hogc can. O nhidu giai doan trong céc cong
~doan nay, s&t oxit (con duogc goi la Véy sét), duoc loai bd ¢6 chu dich hodc b'flng bién phap co
hoc hodc nudc cao 4p dé phong ngira cac khuyét tat "vay sat bi can" hogc "vAy st bi in vét".
Tén that san lwong cua thanh phdm xuét hiénAkht‘)ng chi khi khtr vy sét, ma ca trong didu
kién cAt gitr. Trong nhiéu trwdng hop, 14 thép, cudn thép, hang thép hinh 6ng, san phdm va
thép hinh dai dugc cét giit trong moi trudng khong duge bao veé. St oxit duge tao ra & nhiét
do thAp (gi sit) dugc tao thanh khi c4c san phim nay dugc dé ngoai méi trudng, din dén ton

that san luong bo sung.

Mot phwong phép 1am giam vay sat va gi st trén nén nhu nén chira sit 13 tao ra I6p
pht chuyén hoéa, nhu 16p phu sit phosphat, trén bé mit ciia nén d6. Lép phi.chuyén hoa dugce
tao ra & nhiét do thap thudng dugc tao thanh & nhiét d6 60°C bang cach phan tmg véi dung
dich ché phim tao 16p phu chuyén héa 5% dé tao ra sét phosphat vé6i lugng 25 mg/ft? (0,269
g/m?) (sau thoi gian nhing 30 gidy) dé bao vé nén trude sy oxy héa va tao ra bé mit tron cho
cac cong doan sau va/hodc gitp son bam dinh vao bé miat. Lép phi duge tao ra & nhiét do
thép nay thudng phai dugc tao ra bing cach st dung thing ngdm hoic hé thdng phun c6 chidu

dai cta ving phun 16n dé tao ra mot lwgng 16p phi c6 hiéu qua.

Hién dang cin c6 cac phuong phap va ché phim tao mdt cach cé hiéu qua 16p phu
chuyén héa trén bé mit chira sit & nhiét d¢ cao va tbc do chuyén héa cao ma khéng cn ngam.
Ban chit ky thuit ciia sdng ché

Do d6, sang ché d& xut cac phuong phéap va ché phdm tao 16p phli chuyén héa trén

nén chira sat & nhiét d6 cao.
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Theo mot khia canh, sang ché d& xuit phuong phap tao 16p phi chuyén héa trén nén
chl'xa' sdt, phuong phép nay bao gdm budc cho bé miit cia nén chura sét tiép xtic vi ché phim
long chira phospho, trong d6 bé mat ctia nén chira st ¢6 nhiét do it nhat 1a 204°C (400°F).
Theo céc phuong 4n khéc, bé& miit ctia nén chira sét c6 nhiét do it nhat 1a 593°C (1100°F). Theo
cac phuong an khéc nita, bé mit cia nén chira sit c6 nhiét d§ nim trong khoang tr 204°C
(400°F) dén 816°C (1500°F). Theo céc phuong 4n khac nita, bé mt clia nén chira sit c6 nhiét
d6 ndm trong khoang tix 316°C (600°F) dén 649°C (1200°F).

Theo mot khia canh khac va theo cac khia canh néu trén, sing ché bao gdm phuong
phép trong d6 16p phu chuyén hoa tao thanh trong thoi gian nhd hon 20 mili gidy khi cho nén

tiép xtc véi ché pham long chita phospho.

- Theo c4c phuong 4n khac va theo phwong an bét ky trong s6 cac phuwong an néu trén,
ché phdm léng ding dé tao ra 16p phu chuyén héa chira khoang tir 4,0 dén 95,0% axit
phosphoric. '

Theo cac phuong an khac nita va theo phuong an bét ky trong s cac phuong 4n néu

t‘rén,v ché phém long con chira khoang tir 0,0 dén 10,0% natri phosphat este.

Theo cac phuong 4n khac nita va theo phuong an bét ky trong s cac phuong 4n néu

trén, ché phdm 16ng con chira khoang tir 0,0 dén 10,0% kali phosphat este.

Theo cac phuong 4n khéc nita va theo phuong an bét ky trong s6 cac phwong 4n néu
trén, ché phim long con chira mot hode nhidu chét trong sb cac chét sau day & hdn hop bat
ky: (i) nude: tir 5,0 dén 96,0%; (ii) natri hydroxit, kali hydroxit hogic amoni hydroxit: tir 0,0
~ dén 1,0%; (iii) natri clorat hodc natri florua: tir 0,01 dén 5,0%; (iv) natri sulfonat, kali sulfonat
hodc amoni sulfbnat: tir 0,01 dén 5,0%; (v) amin polyglycol ete hodc amoni, natri hoéc kali
dodexyl sulfat: ttr 0,0 dén 1,0%; (vi) polyglycol ete hodc pentaetylen glycol monododexyl ete:
1 0,0 dén 1,0%.

Theo c4c phuong 4n khac nita va theo phuwong an bét ky trong sd cac phuong 4n néu
trén, ché phdm léng con chira chit tang tdc, chit hoat dong bé mit anion, chit hoat dong bé

mit khong ion, hodic mgt s6 hon hop cua chung.
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Theo cac phuong an khac nita va theo phuong an bat ky trong s& cac phwong 4n néu

trén, ché pham 16ng con chira cation mangan héa tri hai hoa tan.

Theo mot khia canh khac va theo khia canh bét ky trong sb cac khia canh néu trén, viéc
tiép xtc giita ché phdm 16ng va bé mit ctia nén chira sit duge thuc hién bang cach pht phun

ché pham 16ng vao bé mét cuia nén chira sit nay.

Theo m{t phuong 4n khéc va theo phwong 4n bét ky trong s§ cac phuong 4n néu trén,
16p phu chuyén héa tao thanh véi khéi lwong 16p pht ndm trong khoang tlr 50 dén 100 mg/ft?
(0,538 g/m*dén 1,076 g/m?).

Theo mdt khia canh khac, sang ché bao gdm phuong phap tao 16p phti chuyén hoa trén
nén chﬁa séf béng cach cho b& mit cua nén chta sit ndy tiép xtic véi ché pham long chira
phospho, trong dé ché phim léng dugc tng dung & nhiét df it nhét 13 204°C (400°F) hoic it
nhét 14 593°C (1100°F).

Theo mot khia canh khéc nita, séng ché dé xuét phuong phap tao 16p pht chuyén héa
trén nén bang cach cho bé mit cua nén tiép xuc v6i ché pham long chira phospho, trong d6

mat ca nén c6 nhiét do it nhat 12 204°C (400°F).

M6 ta vin tit cac hinh vé

Phin ban chét k§ thuat néu trén, ciing nhu phin mo ta chi tiét dudi day cia cc phuong
4n nhat dinh cua sang ché s& tré nén d& hiéu hon khi doc két hop vdi cac phuong 4n vi dy va
c6 dua vao cac hinh vé& kem theo dudi day.

Fig.1 1a anh cua cac mAu tdm thép duge ngdm trong cac dung dich tao 16p phu chuyén
hoéa.

Fig.2 thé hién két qua EDS cua céc mAu tdm thép dwgc ngam.

Fig.3 thé hién anh SEM cta cc mau tdm thép duoc ngam trong dung dich tao 16p phu
chuyén héa 100%.

Fig.4 thé hién anh SEM ctia cdc miu tAm thép dugc ngadm trong dung dich tao 16p phu
chuyén héa 25%.
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- Fig.5 thé hién anh SEM cuia cac mau tAm thép dugc ngim trong dung dich tao 16p phi

chuyén héa 5%.

M ta chi tiét sang ché

Luu y 13, khi duogce st dung trong ban md ta nay va trong cac diém yéu cdu bao ho kém
theo, thi cac danh tir & dang sb it bao gdm ca & dang s6 nhiéu trir phi ngit canh quy dinh khéc
mdt cach rd rang. Do d4, vi dy, danh tlr "polymeraza" s&€ chi mot chét hodc hdn hop cua cic
chét nay, va danh tir "phuong phép" bao gdm cac budc va phuong phéap twong duong da biét

d6i v6i ngudi c6 hidu biét trung binh trong linh vuc k§ thuat nay, va v.v..

Trir khi duge quy dinh khéc, tAt ca cac thuat ngit k¥ thuét va khoa hoc duge st dung
trong ban md ta nay c6 nghia gidng nhu thudng dwgc hiéu boi ngudi c6 hiéu biét trung binh
trong linh vyc k¥ thuét lién quan dén sang ché. TAt ca cac cong bd dugc néu trong ban mo ta
nay dugc két hop vao day bang cach vién din cho myc dich mé ta va boc 19 t_hiét bi, ché phém,
thanh phan va phwong phap luén. duoc mo ta trong cac cong bd nay va c6 thé duge sir dung

cho sang ché dwgc mo ta.

Néu mot khoang tri sb duoc tao ra, nd duoc hiéu 12 mdi trj sd xen vao, dén mot phﬁn
mudi don vi ctia giéi han duéi trir phi vén canh quy dinh khac mot cach rd rang, gitta gidi han
trén va duédi cia khoang nay va tri s dugc néu hoidc xen vao khac bat ky trong khoang duoc
néu he‘ly déu nim trong sang ché. Gi6i han trén va dudi cua cdc khoang nhé hon nay c6 thé
nam doc lap trong cac khoang nhé hon ciing nim trong sang ché, bi giéi han loai trr cy thé
bét ky trong khoang di néu. Néu khoang d3 néu c6 mdt hodc ca hai gidi han, thi cac khoang

loai trir c hai gidi han d& néu ciing ndm trong sang che.

‘Trong phin md ta duéi day, rét nhidu chi tiét cu thé duoc quy dinh dé gitip hidu rd sang
ché. Tuy nhién, s& 12 hién nhién dbi v6i ngudi c6 hiéu biét trung binh trong linh vyc k¥ thuat
nay la sang ché ¢6 thé dugc thyc hién ma khong cAn dén mot hodc nhiéu chi tiét trong s6 céc
chi tiét cu thé nay. Trong cic trudong hop khéc, cac d4u hiéu da duogc biét 18 va cac quy trinh
dwoc biét o dbi v6i ngudi 6 hiéu biét trung binh trong linh vyc k¥ thuat nay khéng dugc mé

ta d€ tranh lam cho sang ché trd nén kho hicu.



28677

Khi dugec st dung trong ban mo ta nay, thuat ngit “bao gém” duoc du dinh dé c6 nghia

1a cac ché pham va phwong phap bao gdm cac nguyén td trich din, nhung khong loai trir cac
nguyén t6 khac. Thuat ngit “odm chi yéu” khi dugc st dung d8 xé4c dinh cac ché phim va
phuong phép, sé& co nghTa 12 loai trir cac nguyén t6 khac c6 y nghia quan trong bét ky dbi véi
ché phim hoic phuong phép. Thuat ngi “odm” s& c6 nghia 13 loai trir nhiéu hon cic nguyén
t6 vét clia cac thanh phin khac ctia cac ché phim va budc phuong phép co ban dugc yéu cau
bao ho. Cac phuong 4n dwoc xac dinh boi mdi thuét ngft chuyén tiép nay déu thudc pham vi
cta sang ché. Do d6, dugc du dinh 12 cac phwong phép va ché pham c6 thé bao gE‘)m cac bude
va thanh phan bd sung (bao gdm) hoic theo cach khic bao gdm cac budc va ché phdm khong
quan trong (gdm chti yéu) hoic theo cach khac, du dinh chi cac bude phuong phap hodc ché

phim da néu (gdm).

Tét ca cac ky hiéu bing 8, vi du, d6 pH, nhiét do, thdi gian, ndng do, va phéan tir luong,
ké ca cac khoang, 1a cac sé ghn dang thay dbi ting (+ ) hodc giam ( - ) boi gia s6 bang 0,1.
Mic du khdng phai lac nao cling néu rd rang, dugc hidu 12 tAt ca cac ky hidu bang sb di trudce
boi thuat ngit “khoang”. Thudt ngit “khoang” cling bao gdm tri s6 chinh x4ac “X” ngoai cc
gia sb rat nho ctia “X” nhu “X + 0,1” hodc “X — 0,1”. Mac du khong phdi lic nao cling quy
~ dinh 10 rang, cling cAn hiu 13 cac chit phan ing dugc md t trong ban md ta nay chi cé tinh

chét vi di‘l va cac teong duong cua cac chét nay la da biét trong linh vuc k¥ thuat nay.

I. Tong quan vé sang che
Sang ché dé xuét cac ché phim va phuong phép tao 16p phu chuyén hoa trén be mit
clia nén bang cach cho ché pham 16ng ti€p xtic véi bé mit cua nén ¢ nhiét dd cao (nghia la,

400°F (204°C) hodc cao hon).

Theo mot sé khia canh, sang ché dé xuét cac phwong phép tao 16p phu chuyén héa trén
nén chira sét hodc thép & nhiét d6 cao. Theo cac khia canh khac, 16p phii chuyén hoéa duge tao
ra bang céach cho bé mat ctia nén tiép xtc véi ché phéfn 16ng chira phospho, dé cho 16p phut
- phosphat tao thanh trén b& mit ctia nén. Theo cac phwong 4n cu thé, viéc cho tiép xtc tao ra
16p phu phosphat rat nhanh do nhi¢t d§ cao ma ¢ do ché pham 1éng dwgc phit cho bé mit clia

nén.
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Theo céac phuong an khéc, nén (hoic it nhét bé mit cua nén) c6 nhiét dd cao. Theo cac
phuong an, ché phém 16ng c¢6 nhiét 9 cao. Theo cac phuong 4n khéac, ca bé mit cia nén 1an
ché phdm long déu co nhiét d6 cao. Theo céc phuong dn khac nita, nén va ché phim 1éng cé
nhiét d6 cao gidng, gan gidng, hodic khac nhau, va trong d6 céc nhiét 4o cao nay 1a nhiét do

bang 400°F (204°C) hoic cao hon.

Nhu s& dugc mo ta chi tiét hon trong ban md ta nay, ché phim long ¢ thé con chira
chét hoat dong bé mit, chit ting tdc, va c4c thanh phén khéc hitu dung cho vi€c tao 16p phu

chuyén hoa.

II. Cac phuong phap tao 16p phu chuyén héa

~ Theo mét khia canh, sang ché dé xuét cac phwong phép tao 16p phu chuyén hoa trén
nén & nhiét o bing 400°F (204°C) hoic cao hon. Mic di phuong phap clia 16p phi chuyén
hoéa duoc tao ra & nhiét d6 thip (nghia 13, viéc Gng dung ché phim tao 16p phi chuyén héa &
nhiét do bang khoang tir 140 dén 212°F) thudng dung d8 phu céc bé mit bang 16p phu chuyén
héa, nhung phuong phép cia 16p phu chuyén hoa dwoc tao ra & nhiét do thap nay thuong can

it nhét 30 gidy trong bé ngdm dé tao ra mét 16p phii bao vé c6 hiéu qua.

Ngu’c_rc lai, cac phuong phép cua sang ché tao ra 16p phu chuyén héa & nhiét do cao,
din dén sy tao rat nhanh cia 16p pht chuyén héa khi tiép xtc V(')’i.Ché phim chuyén héa. B_éng
thudt ngft “su tao ra rat nhanh” hodc viéc tao 16p phit “rat nhanh” nhu dugc sir dung trong ban
md ta ndy duge hiéu .12‘1 16p pht chuyén héa tao thanh trong thoi gian tinh bang mili gidy cia
viée cho nén tiép xuc v6i ché pham tao 16p phu. Theo céc phwong an vi dy, 16p phu chuyén
héa duge tao trong thoi gian nho hon 20 mili gidy sau khi cho nén tiép xtc v6i ché phdm tao
16p phi. Theo cac phuong 4n vi du khéc, 16p phu chuyén hoa duqc tao trong thoi gian nhd
hon 100, 90, 80, 70, 60, 50, 40, 30, 20, 15, 10,9,8,7,6, 5,4, 3,2, 1, 0,5 mili gidy sau khi cho
nén tiép xuc véi ché pham tao 16p phi. Theo cac phuong én khéc niva, 16p phu chuyén hoa
dugc tao trong khoang thoi gian tir 0,1 dén 500, tir 0,5 dén 450, tir 1 dén 400, tir 5 dén 350, tir
10 dén 300, tir 20 dén 250, tir 30 dén 200, tir 40 dén 150, tir 50 dén 100, tir 25 dén 90, tir 30
dén 80, tir 35 dén 70, tir 40 dén 60, tir 45 dén 50 mili gidy sau khi cho nén tiép xtc v6i ché

phim tao 16p phu.
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Téc d6 phan tmg tao 16p phﬁ chuyén héa ting gip d6i mdi khi ting nhiét d6 10°C, do
d6 & nhiét d6 van hanh dugce st dung trong cac phuong phap cua sang ché, phan tng tao 16p
phu s& di&n ra rit nhanh, nhu dugc mo ta & trén. Theo mot sb khia canh, nhiét d6 cao ma & dé
phan mg tao 16p pht xay ra it nhét 1a 400°F (204°C), 500°F (260°C), 600°F (316°C), 700°F
(371°C), 800°F (427°C), 900°F (482°C), 1000°F (538°C), 1100°F (593°C), 1200°F (649°C),
1300°F (704°C), 1400°F (760°C), 1500°F (816°C), 1600°F (871°C), 1700°F (927°C), 1800°F
(982°C), 1900°F (1038°C), 2000°F (1093°C). Theo céc phuong 4n khéc, cac phuong phép cia
sang ché bao gdm bude tao 16p phu chuyén hoa & nhiét d6 ndm trong khoang tir 400°F dén
2500°F (204°C dén 1371°C) , tir 450 dén 2400°F (232°C dén 1316°C), tir S00°F dén 2300°F
(260°C dén 1260°C) , tir 650°F dén 2200°F (343°C dén 1204°C), tir 700°F dén 2100°F (371°C
dén 1149°C), tir 750°F dén 2000°F (399°C dén 1093°C), tir 800°F dén 1900°F (427°C dén
1038°C), tir 850°F dén 1800°F (454°C dén 982°C), tir 900°F dén 1700°F (482°C dén 927°C),
tir 950°F dén 1600°F (510°C dén 871°C), tir 1000°F dén 1500°F (538°C dén 816°C), tur
1050°F dén 1400°F (566°C dén 760°C), tir 1100°F dén 1300°F (593°C dén 704°C), tir 1150°F
dén 1200°F (621°C dén 649°C), tir 600°F dén 1300°F (316°C dén 704°C), tir 610°F dén
1250°F.(321°C dén 677°C), tir 620°F dén 1200°F (327°C dén 649°C), tir 630°F dén 1150°F
(322°C dén 621°C), tir 640°F dén 1100°F (338°C dén 593°C), tir 650°F dén 1050°F (343°C
dén 566°C), tir 660°F dén 1000°F (349°C dén 538°C), tir 670°F dén 950°F (354°C dén 510°C),
tr 680°F dén 900°F (360°C dén 482°C), tir 700°F dén 850°F (371°C dén 454°C), tir 650°F
dén 800°F (343°C, d&n 427°C). Theo c4c phuong 4n khac nita, cic phwong phép cia sing ché
bao gdm budc tao 16p phit chuyén héa & nhigt do bang khoang 350°F (177°C), 375°F (191°C),
400°F (204°C), 425°F (218°C), 450°F (°C), 475°F (246°C), 500°F (260°C), 525°F (274°C),
550°F (288°C), 575°F (302°C), 600°F (316°C), 625°F (329°C), 650°F (343°C), 675°F
(357°C), 700°F (371°C), 725°F (385°C), 750°F (399°C), 775°F (41300)_, 800°F (427°C),
825°F (441°C), 850°F (454°C), 875°F (468°C), 900°F (482°C), 925°F (496°C), 950°F
(510°C), 975°F (524°C), 1000°F (538°C), 1025°F (552°C), 1050°F (566°C), 1075°F (579°C),
1100°F (593°C), 1125°F (607°C), 1150°F (621°C), 1175°F (635°C), 1200°F (649°C), 1225°F
(663°C), 1250°F (677°C), 1275°F (663°C), 1300°F (704°C), 1325°F (718°C), 1350°F
(732°C), 1375°F (746°C), 1400°F (760°C), 1425°F (774°C), 1450°F (788°C), 1475°F
(802°C), 1500°F (816°C).
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Theo céic khia canh khac va theo khia canh bét ky trong s6 céc khia canh néu trén, cac
phuong phap ciia sang ché bao gdm budc tao 16p phu chuyén héa trong d6 nén (hoic bé mit
hodc mot ph_.ﬁn nén hodc bé mit cia nd) c6 nhiét dd bat ky trong sb cac nhiét d6 cao dugc md
ta trdng ban mo ta néy dé phan Umg tao 16p phu chuyén hoa. Theo mot sd khia canh va theo
khia canh bét ky trong s& céac khia canh néu trén, ché phdm dwoc phii cho nén hogc bé mit
clia nén c6 nhiét d6 cao dugc mo ta trong ban mo ta ndy d& phéan tng tao 16p phit chuyén héa.
Theo céc khia canh khac nita va theo khia canh bat ky trong s6 céc khia canh néu trén, ca nén
1An ché phém duogc phu cho nén déu c6 nhiét d6 cao duge md ta trong ban mod ta nay dé phan
ung ta:o 16p phu chuyéh hoéa. Nhu s& thiy, nén va/hoic ché pham dugc phi cho nén dé tao 16p

phit chuyén héa du c6 thé 6 nhiét do giéng nhau hoic nhiét d khac nhau.

Theo mdt khia canh khac va theo khia canh bét ky trong s6 céc khia canh néu trén, nén
dugc st dung trong cac phuwong phap cua sang ché c6 thé 1a chat bat ky d& duge phti béi 16p
~ phu _chuyén héa. Nén nay bao g(‘Sm nhung khong giéi han &, nén sit, kém, cadimi, va nhém
(va hgp kim cua chﬁng)..Theo céc phuong 4n vi du, nén sir dung trong séng ché 12 nén chira
st (chira, tao ra hodc sinh ra sat). Theo cac phuong 4n khac, nén duge st dung trong céc

phuong phép clia sang ché chira st hodc hop kim cua sat, nhu thép.

Nhu s€ thay, nén theo sang ché c6 thé c6 hinh dang va kich thude bat ky d& tiép xtic
v6i ché phdm tao 16p phti theo sang ché. Theo cac phuong 4n vi du khong gi6i han, nén theo
sang ché c6 dang ban phéng, 14, ng, hinh cau (bao gdm, nhung khong giéi han & hinh vién
bi) hodc nén duoc tao hinh khong déu chira nhiéu thanh phén. Hinh dang nao cling dugc cua
nén, mién 13 tit ca hodc mot phan nén sir dung trong sang ché déu dé dugc phu theo phuong

phép bét ky trong s6 cac phwong phap duge md ta trong ban mo ta nay.

Theo mot khia canh khéc nira va theo khia canh bét ky trong s6 cac khia canh néu trén,
16p phﬁ chuyén héa dugc tao ra bing cac phuong phvép ctia sang ché bao gdm 16p phu bit ky
6 kha ning chéng an mon va gi sét. Theo cac phwong 4n vi du, 16p pht chuyén héa nay bao
gdm, nhung khong gi6i han &, 16p phu chuyén héa 13 cromat, 16p phu chuyén héa 13 phosphat,
16p phut khi héa xanh sat, 16p phi oxit den, permanganat, gdc stanat, gbc xeri, 16p pha chuyén
hoéa la lantan, Vanadi, prazeodim, 16p phu khi xtr ly béng tanin, 16p phit gde hitu co (silan) va

16p phit oxit hoa andt. Dé cho dé hidu, phin mé ta trong ban md t4 ndy tép trung vao 16p phu
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phosphat, s& thay 1a cac phuong phap dwgc md ta trong ban mé ta ndy c6 thé dugc tng dung

‘dé.tao ra rat nhidu 16p phu chuyén héa d bibt trong linh vuc k¥ thuat nay.

Theo cc phwong 4n cu thé va theo phuong 4n bét ky trong s6 cac phuong 4n néu trén,
sang ché dé xuét viéc tao 16p phu chuyén héa 13 phosphat trén nén chira sét & nhiét do cao.
Theo cac phuong an khéc nita, sang ché @ xult viée tao 16p phu sit phosphat trén nén chira
sat & nhiét d§ theo mo ta bét ky trong s cac mb ta & trén. Theo cac phuong 4n khéc niva, sdng
ché @& xuét viéc tao 16p phu sét phosphat trén nén chira sét & nhiét do it nhét tir 400°F dén
2500°F (204°C dén 1371°C), tir 450 dén 2400°F (232°C dén 1316°C), tir 500°F dén 2300°F
(260°C dén 1260°C), tir 650°F dén 2200°F (343°C dén 1204°C), tir 700°F dén 2100°F (371°C
dén 1149°C), tir 750°F dén 2000°F (399°C dén 1093°C), tir 800°F dén 1900°F (427°C dén
1038°C), tir 850°F dén 1800°F (454°C dén 982°C), tir 900°F dén 1700°F (482°C dén 927°C),
fir 950°F dén 1600°F (510°C dén 871°C), tir 1000°F dén 1500°F (538°C dén 816°C), tir
1050°F dén 1400°F (566°C dén 760°C), tir 1100°F dén 1300°F (593°C dén 704°C), va tir
1150°F dén 1200°F (621°C dén 649°C). Theo cac phuong 4n khac nita, cc phuong phap cia
" séng ché bao gébm cic phuong phap tao it nhét 13 & 400°F (204°C), 500°F (260°C), 600°F
(316°C), 700°F (371°C), 800°F (427°C), 900°F (482°C), 1000°F (538°C), 1100°F (593°C),
1200°F (649°C), 1300°F (704°C), 1400°F (760°C), 1500°F (816°C), 1600°F (871°C), 1700°F
(927°C), 1800°F (982°C), 1900°F (1038°C), 2000°F (1093°C). Theo c4c phwong 4n khac, céc
phuong phép cua sang ché bao gdm budce tao 16p phu sht phosphat trén nén chua sit & nhiét
d6 nim trong khoang tir 400°F dén 2500°F (204°C dén 1371°C), tir 450 dén 2400°F (232°C
dén 1316°C) , tir S00°F dén 2300°F (260°C dén 1260°C), tir 650°F dén 2200°F (343°C dén
- 1204°C), tir 700°F dén 2100°F (371°c dén 1149°C), tir 750°F dén 2000°F (399°C dén
1093°C), tir 800°F dén 1900°F (427°C dén 1038°C), tir 850°F dén 1800°F (454°C dén 982°C),
tir 900°F dén 1700°F (482°C dén 927°C), tix 950°F dén 1600°F (510°C dén 871°C), tir 1000°F
dén 1500°F (538°C dén 816°C), tir 1050°F dén 1400°F (566°C dén 760°C), tir 1100°F dén
1300°F (593°C dén 704°C), tix 1150°F dén 1200°F (621°C dén 649°C), tir 600°F dén 1300°F
(316°C dén 704°C), tir 610°F dén 1250°F (321°C dén 677°C), tr 620°F dén 1200°F ( 649°C),
tir 630°F dén 1150°F ( 621°C), tir 640°F dén 1100°F (593°C), tir 650°F dén 1050°F (343°C
dén 566°C), tir 660°F dén 1000°F ( 538°C), tir 670°F dén 950°F ( 510°C), tir 680°F dén 900°F
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- (482°C), tir 700°F dén 850°F (371°C dén 454°C), tr 650°F dén 800°F (343°C dén 427°C).
Theo cic phuong 4n khéc nita, cac phuong phap cua sang ché bao gdm céc phuong phép tao
16p phu st phosphat trén nén chtra sit & nhiét 9 bang khoang 350°F (177°C), 375°F (191°C),
400°F (204°C), 425°F (218°C), 450°F (232°C), 475°F (246°C), 500°F (260°C), 525°F
.(274°'C), 550°F (288°C), 575°F (302°C), 600°F (316°C), 625°F (329°C), 650°F (343°C),
675°F (357°C), 700°F (371°C), 725°F (385°C), 750°F (399°C), 775°F (413°C), 800°F
(427°C), 825°F (441°C), 850°F (454°C), 875°F (468°C), 900°F (482°C), 925°F (496°C),
9SO°F (510°C), 975°F (524°C), 1000°F (538°C), 1025°F (552°C), 1050°F (566°C), 1075°F
(579°C), 1100°F (593°C), 1125°F (607°C), 1150°F (621°C), 1175°F (635°C), 1200°F
(649°C), 1225°F (663°C), 1250°F (677°C), 1275°F (663°C), 1300°F (704°C), 1325°F
(718°C), 1350°F (732°C), 1375°F (746°C), 1400°F (760°C), 1425°F (774°C), 1450°F
(788°C), 1475°F (802°C), 1500°F (816°C) hodc cao hon. Nhuw duge mo ta & trén, & céc nhiét
do nay, 16p phu st phosphat duge tao rAt nhanh. Theo cdc phwong an vi du, 16p phu sat
phosphat dugc tao trong thoi gian nho hon 20 mili gidy sau khi cho nén tiép xic véi ché phdm
tao 16p phu. Theo cic phuong an vi du khac, 16p phu chuyén héa dugce tao trong thdi gian nho
hon 100, 90, 80, 70, 60, 50, 40, 30, 20, 15, 10, 9, 8, 7, 6,5,4,3,2,1,0,5mili gidy sau khi cho
- nén tiép xuc v6i ché pham tao 16p phu. Theo cac phwong an khéc nita, 16er pht chuyén héa
duoc tao trong khoang thoi gian tir 0,1 dén 500, tir 0,5 dén 450, tir 1 dén 400, tir 5 dén 350, tir
10 dén 300, tir 20 dén 250, tr 30 dén 200, tir 40 dn 150, tir 50 dén 100 mili gidy sau khi cho
nén tiép xtc v6i ché pham tao 16p ph. Ché pham tao 16p phi ding dé tao 16p phi sat phosphat
bao gdm ché phim tao 16p phi bat ky da biét trong linh vuc k¥ thuat nay va dugce mo ta chi
tiét hon trong ban md ta ndy. |

Theo céc khia canh khac va theo khia canh bat ky trong s6 cac khia canh néu trén, 16p
phu chuyén hoéa duge tao trén nén & nhiét d§ cao bing cach cho nén tiép xic véi ché phdm
16ng. Ché pham 1ong nay c6 thé chra nhidu thanh phén, nhu d3 biét trong linh vuc k¥ thuat
nay va dugc mo ta chi tiét hon trong ban mé ta ndy. Theo c4c phuong an vi dy, ché pham long

duge pht cho nén & nhiét d cao chira phospho.

Theo céc khia canh khéc nita va theo khia canh bat ky trong so cac khia canh néu trén,

loai 16p phu chuyén héa dugce tao ra & nhiét do cao nhu dwgc md ta trong bdn mo ta ndy va
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khéi lwgng 16p phu s& tﬁy thudc vao ndng d6 va ham lwong ché pham tao 16p phi chuyén héa
va bé mit cia nén kha dung cho phan tmg. Theo céc phuong an vi du, 16p phi chuyén hoéa la
16p phu sét phosphat duge tao trén nén chtta sét & nhiét do cao c6 khdi lugng nim trong
khoang tir 50 dén 100, tir 55 dén 95, tir 60 dén 90, tir 65 dén 85, tir 70 dén 80 mg/fi> (0,753
g/m? dén 0,861 g/m?). Theo cac phuong 4n khac, 16p phu theo céc phuong 4n nhét dinh c6
thé 13 16p phu sét phosphat, c6 khdi lvgng nim trong khoang tir 30 dén 300, tir 35 dén 250, tir
40 dén 200, tir 45 dén 150, tir 50 dén 140, tir 55 dén 130, tix 60 dén 120, tir 65 dén 110, tix 70
dén 100, tir 75 dén 90 mg/ft? (0,807g/m? dén 0,969 g/m?). .

Theo cac khia canh khac va theo khia canh bét ky trong sb cac khia canh néu trén, sang
ché d& xuét cﬁc phuong phap Gng dung ché phdm 16ng cho nén d tao 16p phu chuyén hoa
trén mot ‘hoac nhidu b& mit cia nén nay & nhiét do cao. Theo mot s6 phuong 4n, ché phdm
duoc tng dung trong bé bang cach ngim nén trong ché phim 16ng. Theo mét sé phuong én,

| nén dugc ngap trong ché pham 1ong. Theo mot s6 phuwong 4n, ché phim dugc phun 1én nén
(hodc mot phin nén) bang cach st dung céc phuong phap da biét trong linh vuc k¥ thuat nay,
nhu bang dau phun truyén thdng, hoic bang ng dung phun khi. Viéc phun qué mirc cd thé
duogc loai trir boi cac thiét ké diu phun d3 biét trong linh vuc k¥ thuat ndy. Theo cic phuong
4n trong d6 nén c6 nhiét d9 cao dugc md ta trong ban mé ta nay, cac phuong phap cia sang
ché c6 thé duoc thuc hién bang cich sir dung Gng dyng phun, nguge voi phuong phap chuyén
héa & nhiét do thp, do phwong phap chuyén héa & nhiét d6 thip thudng dua vao nhiét do cia
dung dich dé didu chinh nhiét 46 ma & d6 16p phu chuyén héa dugc tao, va tmg dung phun
thuong khong kha thi & nhiét dj trén nhiét d¢ soi clia nu6e. Do d6, cic phuong phép cia sang
ché c¢6 wu diém hon phuong phap chuyén héa & nhiét d6 thép, dic biét 1a dbi véi 16p phu cua
nén c6 bé mit hodc hinh dang khéng déu khong dé thich nghi véi thung (bé) nhiing truyén
théng hoic tmg dung rira phun. Theo cac phuong an khéc, ché pham tao 16p phu theo séng
ché duoc phu cho nén, bao gdm nén chira sit, & nhiét do theo nhiét d6 bét ky trong sd cac
~ nhiét 4§ dugc mo ta trong ban mé ta nay, trong d6 viéc ing dung ché phim tao 16p pha duge

thuc hién bdi mot gian phun ¢é cic dau phun riéng ¢ trén va dudi.

Theo céac khia canh khac va theo khia canh bét ky trong s6 c4c khia canh néu trén, ché

| pham tao 16p phu c6 thé duoc Gng dung & thoi diém bt ky trong cac quy trinh san xuét khac
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nhau, dic biét 12 thoi didm cta cac quy trinh sin xudt trong d6 nén c6 it nhét vay sit co thé
duge. Thoi diém nay c6 thé 13 nhung khong giéi han &: sau khi phdi, phdi 16n hodc phoi tAm
tach khoi khuon dac; sau khi dai thép ra khoi thiét bi duc lién tuc; sau khi mdy cén thd mot
~14n; sau 14n di qua cudi cing trén may gia cong thd dbi chidu, may can dbi chidu hodc dao
| chidu; sau cong doan tiy viy sit bat ky ké ca hop cudn thép; sau gia can cubi cling ctia bd

truyén dong can tinh.

_ ‘Nhu s8 thdy, cac phuong phap dugc md ta trong ban mé ta ndy cé thé ding dé tao ra
mdt 16p phu chuyén hoa trén nén, hodc cac phwong phap nay co thé dugc lip lai nhiéu 1an
trong diéu kién giéhg hoic khac nhau vé& ca ché pham tao 16p phit 1an nhiét do, dé thay d6i
dic tinh ctia 16p phu chuyén héa dwgc tng dung va/hodc dé bd sung nhiéu 16p phu cho clng

mat nén.

Theo cac phuong an khac va theo phuong an bat ky trong sd cac phurong 4n néu trén,
ché pham tao 16p phii theo sang ché duoc phi cho nén sau khi mot hodc nhidu b mit ciia nén
da dugc 1am sach so bc} hoic theo cach khac dwogc xtr ly dé khu Véy sét béng céach st dung céc

phuong phép da biét trong linh vyc k§ thuat nay.

Theo céc phuong 4n cu th8, sang ché dé xuét cac phuong phép tao 16p phu chuyén hoa
trén bé mét, trong d6 cac phuwong phéap nay khong phai 1a cac phuwong phéap phu nhiét 46 thap
(vi dy, tir 140 dén 212°F). Theo cc phuong dn khéc, cac phuong phép cua sang ché bao gdm
* bude tao 16p phu sit phosphat trén nén chua sét bang cach sir dung cac phuong phap khong

phai 13 cac phuong phéap phii nhiét do thip (vi dy, tir 140 dén 212°F).

Theo céc phwong an khéc, cdc phuwong phap va ché pham tao 16p phu chuyén hoéa da
biét trong linh vuc k§ thut ndy duge chip thuan va ding dé tao 16p phu chuyén héa & nhiét
do it nhét tir 400°F dén 2500°F (204°C dén 1371°C) , tir 450 dén 2400°F (232°C dén 1316°C),
tir 500°F dén 2300°F (260°C dén 1260°C), tir 650°F dén 2200°F (343°C dén 1204°C), tir
700°F dén 2100°F (371°C dén 1149°C), tir 750°F dén 2000°F (399°C dn 1093°C), tir 800°F
dén 1900°F (427°C dén 1038°C), tir 850°F dén 1800°F (454°C dén 982°C), tir 900°F dén
1700°F (482°C dén 927°C), tir 950°F dén 1600°F (510°C dén 871°C), tix 1000°F dén 1500°F
(538°C dén 816°C), tir 1050°F dén 1400°F (566°C dén ), tir 1100°F (593°C) dén 1300°F (
704°C), va tir 1150°F dén 1200°F (621°C dén 649°C). Cac phuong phap nay bao gdm, nhung
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khong gidi han ¢, cdc phuong phap nhu cdc phuong phép dugc mo ta trong US3458364;
US4950339; US7294210; W0O1984002722; US20040062873; US2856322; US4865653;
US20060237098; US5891268; US5976272; US6638370; US20030104228; US7294211;
US20020142178; US20030066632; US2257313A; Lin, C.S. et al. ((2006) Journal of the
Electrochemical Society, 153(3): B90-B96; Sudagar, J.; et al. ((2012)Transactions of the
Institute of Metal Finishing, 90(3):129-136); Yang et al ((2007) Materials Chemistry and
Physics, 101, 2-3, 480-485), mdi tai liéu nay dugc két hgp & diy bang cach vién dan toan bd
cho tht ca cac muc dich va cu thé 1a cho cac kién thuc lién quan dén céc phuong phép va ché

pham tao 16p phu chuyén hoa trén cac nén.

I1I. Ché phim tao 16p phu
Nhu dugc mé ta & trén, séng ché dé xuét cac phuong phép tao 16p phi chuyén héa trén
“nén & nhiét d6 cao. Nhu sé thay, loai 16p phu chuyén héa dugce tao tuy thudc vao cic thanh
phan cia ché phim dugc phu cho nén. Trong ban md t4, ché pham ding d tao ra 16p phu

99 ¢

chuyén héa theo sang ché dwoc goi nay 1 “ché pham chuyén héa”, “ché pham tao 16p phi”,

“hop chét chuyén héa” va cac twong dwong ngft phap cia ching.

Theo mot khia canh, che pham chuyén héa theo sang ché chira thanh phan bét ky ding
de tao 1ép phu trén nén, trong d6 16p phu nay chéng in mon, chdng gi sit, ting do ctmg bé
mat, va cai thién kha nang son bam dinh vao b& mit. Theo cac khia canh khéc, ché pham
chuyén héa theo sing ché bao g(“)m, nhung khong gidi han ¢, kim loai, kim loai oxit, cromat,
phosphat, k&m, titan, magie, permanganat, stanat, xesi, lantan, niobi, ziriconi, hafini, selen,
va tantan bot. Ché phim chuyén hoa theo sang ché c6 thé con chtra chét ting tbc va/hodic chit
hoat dong bé mit. Chit ting t6c dugc st dung theo sang ché c6 thé bao gdm, nhung khong

gi6i han @, nitrat, nitrit, clorat, axit nitrobenzen sulfonic, hydroxylamin, va hydro peroxit.

Theo mot khia canh va theo khia canh bét ky trong s6 céc khia canh néu trén, ché phém
chuyén hoéa theo séng ché 13 ché phdm 1éng chira phospho. Theo cac phuong én vi dy, ché
phim chuyén hoa 16ng thed sang ché bao gém, nhung khong gidi han &, axit phosphoric, natri
phosphat este, kali phosphat este, hodc mot s6 hdn hop cua ching. Theo cac phuong 4n khac,

ché phdm chuyén héa léng con bao gdm, nhung khong gi6i han &, nuée, natri hydroxit, kali
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hydrbxit, amoni hydroxit, natri clorat, natri florua, kali sulfonat, natri sulfonat, amoni sulfonat,
amin polyglycol ete, pentaetylen glycol monododexyl ete, hodc mot s6 hdn hop cia chung.
Ché phdm chuyén hoa theo séng ché c6 thé con chira chét ting tdc, chat hoat dong bé mit
anion, chét hoat dong bé mat khong ion, cation mangan hda tri hai hoa tan, chét thu dong hoa
(bao gdm, nhung khong gidi han ¢, nitrit kim loai va dicromat kim loai), ion phu trg (bao
g(‘Sm, nhung khong gigi han &, natri, kéni, cadimi, sit, déng, chi, niken, coban, antimon,
amoni, clorua, bromﬁa, nitrat va clorat), dung moi (béo gém, nhung khéng giéi han &, nudc,
rwou, keton, hodc mot s6 hdn hop ctia mot hodc nhiéu dung méi), hoic mét s6 hén hop clia
chung.

Theo céc khia canh khéc va theo khia canh bét ky trong s§ céc khia canh néu trén, ché
- phAm chuyén héa theo sang ché bao gdm mot hoeic nhidu thanh phin trong sb cac thanh phan

dudi day véi ndng d6 quy dinh theo hdn hop bét ky:
(a) axit phosphoric tir 4,0 &n 95,0%
(b) natri phosphat este tir 0,0 dn 10,0%
(c) kali phosphat este i_tr 0,0 dén 10,0%
(dj nuée: tir 5,0 dén 96,0%
(e) natri hydroxit, kali hydroxit hodc amoni hydroxit: tir 0,0 dén 1,0%
(f) natri clorat hogc natri florua: tir 0,01 dén 5,0%
(g) natri sulfonat, kali sulfonat hodc amoni sulfonat: tir 0,01 dén 5,0%
(h) amin polyglycol ete hodc amoni, natri hodc kali dodexyl sulfat: tir 0,0 dén 1,0%
(i) polyglycol ete hodc pentaetylen glycol monododexyl ete: tir 0,0 dén 1,0%.

Céc phan dudi day cung cép cac chi tiét khac vé cac thanh phan duoc liét ké & trén.
Nhu s& thiy, mot hodc nhidu trong s6 cAc thanh phan niy c6 thé nim trong ché pham tao 16p
pht theo sang ché vé6i két hop bat ky va duge phu cho nén theo phuong phép bat ky trong sb

cac phuong phép duge md ta trong ban md ta nay.
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Theo khia canh bat k¥ trong s cac khia canh néu trén, ché phim tao 16p phu theo séng
ché c6 thé bao gdm thanh phin (a) axit phosphoric véi ndng do bang khoang tir 2,0 dén 98,0,
tir 4,0 dén 95,0, tir 6,0 dén 90,0, tir 8,0 dén 80,0, tir 10,0 dén 70,0, tir 15,0 dén 60,0, tir 20,0
dén 50,0, tr 25,0 dén 40,0%. Ché phim tao 16p phu theo sang ché c6 thé con bao gdm axit
- phosphoric v6i nén_g do it nhat 13 2,0, 5,0, 10,0, 15,0, 20,0, 25,0, 30,0, 35,0, 40,0, 45,0, 50,0,
55,0, 60,0, 65,0, 70,0, 75,0, 80,0, 85,0, 90,0, 95,0%.

Theo khia canh bét k¥ trong sé cac khia canh néu trén, ché pham tao 16p phu theo sang
ché c6 thé con bao gdm thanh phan (b) natri phosphat este véi ndng do bing khoang tir 0,0
dén 20,0, tir 0,2 dén 19,0, tir 0,4 dén 18,0, tix 0,6 dén 17,0, tir 0,8 dén 16,0, tir 1,0 dén 15,0, tir
1,5 dén 14,4, ir 2,0 dén 14,0, tir 2,5 dén 13,4, tir 3,0 dén 13,0, tir 3,5 dén 12,4, tir 4,0 dén 12,0,
tir 4,5 dén 11,6, tir 5,0 dén 11,0, tir 6,0 dén 10,0, tir 7,0 &n 9,0%. Ché phim tao 16p phii theo
sang ché ¢6 thé con bao gém natri phosphat este vdi néng d6 it nhét 12 0,0, 0,2, 0,4, 0,6, 0,8,
1,0,1,2,1,4,1,6,1,8,2,0,2,2,24,2,6,2,8,3,0,3,2,3,4, 3,6, 3,8, 4,0, 4,2, 4,4, 4,6, 4,8, 5,0,
5,2,5.4,5,6,5,8, 6,0, 6,2, 6,4, 6,6, 6,8,7,0,72,7,4,7,6, 1,8, 8,0, 8,2, 8,4, 8,6, 8,8, 9,0, 9,2,
9,4, 9,6,9,8, 10,0, 10,2, 10,4, 10,6, 10,8, 11,0, 11,2, 11,4, 11,6, 11,8, 12,0, 12,2, 12,4,12,6,
12,8, 13,0, 13,2, 13,4, 13,6, 13,8, 14,0, 14,2, 14,4, 14,6, 14,8, 15,0, 15,2, 15,4, 15,6, 15,8,
16,0,16,2, 16,4, 16,6,16,8,17,0,17,2,17,4,17,6,17,8, 18,0, 18,2, 18,4, 18,6, 18,8, 19,0, 19,2,
19,4, 19,6, 19,8, 20,0%.

Theo khia canh bat ky trong s cac khia canh néu trén, ché phim tao 16p phu theo sang
ché c6 thé con bao gdm thanh phin (c) kali phosphat este véi ndng d6 bang khoang tir 0,0 dén
20,0, tir 0,2 dén 19,0, tir 0,4 dén 18,0, tir 0,6 dén 17,0, tir 0,8 ¢én 16,0, tir 1,0 dén 15,0, tir 1,5
dén 14,4, tir 2,0 dén 14,0, tir 2,5 dén 13,4, tir 3,0 dén 13,0, tir 3,5 dén 12,4, tir 4,0 dén 12,0, tir
4,5 dén 11,6, tir 5,0 dén 11,0, tir 6,0 dén 10,0, tir 7,0 dén 9,0%. Ché phim tao I6p phi theo
© sang ché c6 thé con bao gdém kali phosphat este véi ndng do it nhét 13 0,0, 0,2, 0,4, 0,6, 0,8,
1,0, 1,2, 1,4, 1,6, 1,8, 2.0, 2,2, 2,4, 2,6, 2.8, 3,0, 3,2, 3,4, 3,6, 3,8, 4,0, 4,2, 4,4, 4,6, 4,8, 5,0,
5,2,5,4,5,6,5,8,6,0,6,2, 64, 6,6,6,8,7,0,7,2,74,7,6, 7,8, 8,0, 8,2, 8,4, 8,6, 8,8,9,0,9,2,
9,4, 9,6, 9,8, 10,0, 10,2, 10,4, 10,6, 10,8, 11,0, 11,2, 11,4, 11,6, 11,8, 12,0, 12,2, 12,4,12,6,
12,8, 13,0, 13,2, 13,4, 13,6, 13,8, 14,0, 14,2, 14,4, 14,6, 14,8, 15,0, 15,2, 15,4, 15,6, 15,8,
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16,0,16,2, 16,4, 16,6, 16,8,17,0,17,2,17,4,17,6,17,8, 18,0, 18,2, 18,4, 18,6, 18,8, 19,0, 19,2,
19,4, 19,6, 19,8, 20,0%.

Theo khia canh b4t ky trong s6 cc khia canh néu trén, ché phim tao 16p phit theo séng
ché c6 thé con bao gém thanh phan (d) nuée v6indng do bing khoang tir 5,0 dén 96,0, tir 3,0
dén 98,0, tir 3,5 dén 93,0, tir 4,0 dén 88,0, tir 4,5 dén 83,0, tir 5,0 dén 78,0, tir 5,5 dén 73,0, tir
6,0 dén 68,0, tir 6,5 dén 63,0, tir 7,0 dén 58,0, tir 7,5 dén 53,0, tir 8,0 dén 48,0, tir 8,5 dén 43,0,
tir 9,0 dén 38,0, tir 9,5 dén 33,0, tir 10,0 dén 28,0, tir 10,5 dén 23,0, tir 11,0 dén 18,0, tr 11,5
dén 13,0%; Ché pham tao 16p pht theo sang ché ¢6 thé con bao gdm nuée v&i ndng o it nhét
14 5,0, 10,0, 15,0, 20,0, 25,0, 30,0, 35,0, 40,0, 45,0, 50,0, 55,0, 60,0, 65,0, 70,0, 75,0, 80,0,
85,0, 90,0, 95,0%.

Theo khia canh b4t ky trong sd cac khia canh néu trén, ché pham tao 16p phi theo sang
ché c6 thé con bao gdm thanh phan (e) natri hydroxit, kali hydroxit hodc amoni hydroxit véi
néng d6 bing khoang tir 0,0 dén 1,0, tir 0,0 dén 2,0, tir 0,2 dén 1,9, tir 0,4 dén 1,8, tir 0,6 dén
1,7, tir 0,8 dén 1,6, tir 1,0 dén 1,5, va tir 1,2 dén 1,4%. Ché phim tao 16p phil theo sang ché
¢6 thé con bao gdm thanh phan () v6i ndng d6 it nhdt 14 0,0, 0,1, 0,2, 0,3, 0,4, 0,5, 0,6, 0,7,
0,8,09,1,0,1,1,1,2,1,3,1,4, 1,5, 1,6, 1,7, 1,8, 1,9, 2,0, 2,1, 2,2, 2,3, 2,4, 2,5, 2,6, 2,7, 2,8,
2,9, 3,0%.

‘Theo khia canh bat ky trong sb cac khia canh néu trén, ché pham tao 16p phu theo séng
ché c6 thé con bao gdm thanh phén (f) natri clorat hodc natri florua véi ndng do bang khoang
£ 0,01 dén 5,0, tir 0,00 dén 10,0, tir 0,05 dén 9,5, tir 0,25 dén 9,0, tix 0,45 dén 8,5, tir 0,65 dén
8,0, tir 0,85 dén 7,5, tir 1,05 dén 7,0, tir 1,25 dén 6,5, tir 1,45 dén 6,0, tir 1,65 dén 5,5, tir 1,85
dén 5,0, tir 2,05 dén 4,5, tir 2,25 dén 4,0, tir 2,45 dén 3,5, tir 2,65 dén 3,0%. Ché pham tao 16p
phi theo sang ché 6 thé con bao gdm thanh phan (f) véi ndng do it nhat 1a 0,00, 0,05, 0,10,
0,15, 0,20, 0,25, 0,30, 0,35, 0,40, 0,45, 0,50, 0,55, 0,60, 0,65, 0,70, 0,75, 0,80, 0,85, 0,90,
0,95, 1,00, 1,05, 1,10, 1,15, 1,20, 1,25, 1,30, 1,35, 1,40, 1,45, 1,50, 1,55, 1,60, 1,65, 1,70,
1,75, 1,80, 1,85, 1,90, 1,95, 2,00, 2,05, 2,10, 2,15, 2,20, 2,25, 2,30, 2,35, 2,40, 2,45, 2,50,
2,55,2,60,2,65,2,70,2,75, 2,80, 2,85, 2,90, 2,95, 3,00, 3,05, 3,10,3,15, 3,20, 3,25, 3,30, 3,35,
3,40, 3,45, 3,50, 3,55, 3,60, 3,65, 3,70, 3,75, 3,80, 3,85, 3,90, 3,95, 4,00, 4,05, 4,10, 4,15,
4,20, 4,25, 4,30, 4,35, 4,40, 4,45, 4,50, 4,55, 4,60, 4,65, 4,70, 4,75, 4,80, 4,85, 4,90, 4,95,
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5,00, 5,05, 5,10, 5,15, 5,20, 5,25, 5,30, 5,35, 5,40, 5,45, 5,50, 5,55, 5,60, 5,65, 5,70, 5,75,
5,80, 5,85, 5,90, 5,95, 6,00%. '

Theo khia canh bét ky trong s6 cac khia canh néu trén, ché phim tao 16p phii theo sang
ché c6 thé con bao gém thanh phan (g) natri sulfonat, kali sulfonat hogc amoni sulfonat vé6i
ndng d6 bing khoang tir 0,01 dén 5,0, tir 0,00 dén 10,0, tir 0,05 dén 9,5, tir 0,25 dén 9,0, tir
0,45 dén 8,5, tir 0,65 dén 8,0, tir 0,85 dén 7,5, tir 1,05 dén 7,0, tir 1,25 dén 6,5, tir 1,45 dén
6,0, tir 1,65 dén 5,5, tir 1,85 dén 5,0, tir 2,05 dén 4,5, tir 2,25 dén 4,0, tir 2,45 dén 3,5, tir 2,65
dén 3,0%. Ché phim tao 16p phu theo sang ché c6 thé con bao gdm thanh phin (g) véi ndng
d6 it nhét 13 0,00, 0,05, 0,10, 0,15, 0,20, 0,25, 0,30, 0,35, 0,40, 0,45, 0,50, 0,55, 0,60, 0,65,
0,70, 0,75, 0,80, 0,85, 0,90, 0,95, 1,00, 1,05, 1,10, 1,15, 1,20, 1,25, 1,30, 1,35, 1,40, 1,45,
1,50, 1,55, 1,60, 1,65, 1,70, 1,75, 1,80, 1,85, 1,90, 1,95, 2,00, 2,05, 2,10, 2,15, 2,20, 2,25,
2,30, 2,35, 2,40, 2,45, 2,50, 2,55, 2,60, 2,65, 2,70, 2,75, 2,80, 2,85, 2,90, 2,95, 3,00, 3,05,
3,10,3,15, 3,20, 3,25, 3,30, 3,35, 3,40, 3,45, 3,50, 3,55, 3,60, 3,65, 3,70, 3,75, 3,80, 3,85, 3,90,
3,95, 4,00, 4,05, 4,10, 4,15, 4,20, 4,25, 4,30, 4,35, 4,40, 4,45, 4,50, 4,55, 4,60, 4,65, 4,70,
4,75, 4,80, 4,85, 4,90, 4,95, 5,00, 5,05, 5,10, 5,15, 5,20, 5,25, 5,30, 5,35, 5,40, 5,45, 5,50,
5,55, 5,60, 5,65, 5,70, 5,75, 5,80, 5,85, 5,90, 5,95, 6,00%.

- Theo khia canh bét ky trong sb cac khia canh néu trén, ché phim tao 16p pht theo sang
ché c6 thé con bao gdm thanh phan (h) amin polyglycol ete hodc amoni, natri hogc kali
dodexyl sulfat véi ndng dd bing khoang tir 0,0 dén 1,0, tir 0,05 dén 4,5, tir 0,10 dén 4,0, tir
0,15 dén 3,5, tir 0,20 dén 3,0, tir 0,25 dén 2,5, tir 0,30 dén 2,0, tir 0,35 dén 1,5, tir 0,40 dén
1,0%. Ché phdm tao 16p phu theo sang ché c6 thé con bao gdm thanh phén (h) v&i ndng d9 it
nhét 1a 0,00, 0,05, 0,10, 0,15, 0,20, 0,25, 0,30, 0,35, 0,40, 0,45, 0,50, 0,55, 0,60, 0,65, 0,70,
0,75, 0,80, 0,85, 0,90, 0,95, 1,00, 1,05, 1,10, 1,15, 1,20, 1,25, 1,30, 1,35, 1,40, 1,45, 1,50,
1,55, 1,60, 1,65, 1,70, 1,75, 1,80, 1,85, 1,90, 1,95, 2,00%.

Theo khia canh bt ky trong s6 cac khia canh néu trén, ché pham tao 16p phu theo sang
ché c6 thé con bao gdm thanh phan (i) polyglycol ete hodc pentaetylen glycol monododexyl
éte v6i ndng do bing khoang tir 0,0 dén 1,0, tir 0,05 dén 4,5, tir 0,10 dén 4,0, tir 0,15 dén 3,5,
fr 0,20 dén 3,0, tir 0,25 dén 2,5, tir 0,30 dén 2,0, tir 0,35 dén 1,5, tir 0,40 dén 1,0%. Ché phim
tao 16p phu theo sang ché c6 thé con bao gdm thanh phan (i) véi ndng do it nhat 13 0,00, 0,05,
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0,10, 0,15, 0,20, 0,25, 0,30, 0,35, 0,40, 0,45, 0,50, 0,55, 0,60, 0,65, 0,70, 0,75, 0,80, 0,85,
0,90, 0,95, 1,00, 1,05, 1,10, 1,15, 1,20, 1,25, 1,30, 1,35, 1,40, 1,45, 1,50, 1,55, 1,60, 1,65,
1,70, 1,75, 1,80, 1,85, 1,90, 1,95, 2,00%.

Theo mdt s& phwong an, ché pham tao 16p pht nhu duge md ta & trén co thé duoc pha
lodng trén co s& thé tich/thé tich trong nude may bd sung khi st dung thuc té. Theo mét 56
phﬁong 4n, néu nho hon 100% thanh phan ctia ché pham tao 16p phu cén tiép xtc v6i bé mit
kim loai dé tao ra 16p bao vé, thi thanh phin cua ché phdm tao 16p phu nay c6 thé duogc két
hop véi nude (vi du nude méy) trén co s& thé tich dé dat dugc ty 16 phan trim ctia dung dich
bang khoang 5%; 10%; 15%; 20%; 25%; 30%; 35%; 40%; 45%; 50%; 55%; 60%; 65%; 70%;
75%; 80%; 85%; 90%; 95%; 99%; tir khoang 15% dén khoang 45%; tir khoang 20% dén
khoang 50%; tur ’khoéng 25% dén khoang 60%; tir khoang 30% dén khoang 65%; tir khoang
35% dén khoing 70%; tir khodng 40% dén khoang 75%; tir khoang 45% dén khoang 80%;
hogc tir khoang 50% dén khoang 85%.

Theo mét s§ phuong an, ché pham tao 16p phi nhu duge md ta & trén duge sir dung
v&i ndng d6 100%, nghia 1a khéng dugc tron véi nude bd sung.
Vi du thwe hién sang ché
Vidul
~ Dung dich tao 16p phu chuyén hoa theo cac phuong 4n cua sang ché dugc chuén bi va
duoc tron v4i nude v6i ndng do theo thé tich nhrr duge néu trong céc bang dudi day. Cac tAm
thép dugc cén, duge gia nhiét, dugc nhung trong dung dich trong thoi gian 30 gidy, duge cén,
duoc gia nhiét trong thoi gian va nhiét do da néu, dugc lam mat, va duoc cén lai. Cac thong
tin chi tiét va két qua nim trong céc biéu dudi day:
Dung dich 30% trong nudc may (theo thé tich)
1) Tém thép sach dugc gia nhiét trén bép dién dén nhiét do 700°F (371°C) va duge nhing
trong thoi gian 30 gidy
2) Sy kho va can lai
3) Dé trong 16 muip & nhiét dd 1120°C trong thoi gian mot phut

4) Lam mat va cén lai
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) Khdi lvong
Tam thép 1010 sach‘ 239775 g
Tam thép 1010 duge phu 23,9808 g Khéi lugng 16p phit: 3,3 mg
Tam thép 1010 duoc xt ly nhiét 24,0530 g Oxy hoa: 72,3 mg

Dung dich 30% trong nuéc may (theo thé tich)

1) TAm thép sach duoc gia nhiét trén bép dién dén nhiét do 700°F (371°C) va duge nhiing
trong thoi gian 30 gidy

2) S4y kho va cén lai

3) Dé trong 16 mup & nhiét 49 1120°C trong thoi gian mdt gid

4) Lam mat va can lai

_ Khéi lugng
T4m thép 1010 sach 24,0724 g
TAm thép 1010 dugce phu 24,0825 g Khéi luong 16p phi: 10,1 mg
TAm thép 1010 duge x&t Iy nhidt 25,2064 g Oxy hoéa: 1123,9 mg

Dung dich 10% trong nuéc may (theo thé tich)

1) TAm thép sach duogc gia nhiét trén bép dién dén nhiét do 700°F (371°C) va dugce nhiing
trong thoi gian 30 gidy

2) Sy kho va can lai

3) Bé trong 16 mip & nhiét d 1120°C trong thoi gian mot gio

4) Lam mat va cén lai

: Khdi luong
TAm thép 1010 sach 23,9579 g
Téam thép 1010 duge phu 23,9630 g Khéi lwgng 16p phi: 5,1 mg
TAm thép 1010 dugc xt¢ Iy nhiét 25,0319 ¢ Oxy hoa: 1068,9 mg

-20-



28677

Dung dich 20% trong nudc may (theo thé tich)
1) TAm thép sach dugc gia nhiét trén bép dién dén nhiét d 700°F (371°C) va dugc nhing
‘_ frong thoi gian 30 gidy
2) Sy kho va cén lai
3) Dé trong 16 muip & nhiét d6 1120°C trong thoi gian mot gid

4) Lam mat va cén lai

, , Khéi lvong
Tém thép 1010 sach 24,0266 g
TAm thép 1010 duge pha 24,0329 g Khéi lugng 16p phi: 6,3 mg
Tam thép 1010 dwgc xir ly nhiét 25,0688 g Oxy hoa: 1035,9 mg

Dung dich 50% trong nuc may (theo thé tich)

1) TAm thép sach dugc gia nhiét trén bép dién dén nhiét @6 700°F (371°C) va dugc nhing
trong thoi gian 30 gidy

2) Sy kho va cén lai

3) Pé trong 10 mup & nhiét d6 1120°C trong thdi gian mot gio

4) Lam mat va can lai

Khbi lugng
Tam thép 1010 sach 24,0968 g
"Tém thép 1010 dugc phu 24,1025 g Khéi lugng 16p phit: 5,7 mg
Tém thép 1010 dugce xir Iy nhiét 25,1646 g Oxy hoa: 1062,1 mg

Phoi trin (tAm thép sach va khong dugc phit)
1) TAm thép sach
" 2) Pé trong 10 mup & nhiét do 1120°C trong thoi gian mot gio

3) Lam mat va cén lai
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, - Khbi luong
Tam thép 1010 sach 24,1106 g
TAm thép 1010 dwoc xur ly nhiét 253767 Oxy héa: 1266,1 mg

Nhu duoc chimg minh béi két qua trong cac bang néu trén, viée nhiing cac tam thép
da gia’ nhiét trong dung dich tao 16p phu chuyén hoa trong thoi gian 30 gidy tao ra 16p phu
~ x4c dinh duoc trén cac fém thép. Hon nita, cac tAm thép duge xit Iy bang dung dich tao 16p
phu chuyén héa c6 lugng oxy héa thdp hon dang k& sau khi d6t néng trong 10 mup so véi tAm

thép khdng duogc phu.
Vidu2

Ché phdm tao 16p phii chuyén héa theo céc phuong 4n cia sang ché dugc chudn bi va
duoc tron vdi nude theo ndng d6 thé tich dé c6 duogc dung dich tao 16p phu chuyén héa 5%
va dung dich tao 16p pht chuyén héa 25%. Dung dich tao 16p phu chuyén héa 100% (nghia
1a khong duoce trdn voi nude) ciing duge st dung. Tém thép duoc gia nhiét dén nhiét do 700°F

(371°C), va sau d6 duqcbngﬁm trong tirng dung dich 5%, 25%, va 100%.

Fig.1 thé hién anh ciia cdc miu. TU trén xudng duéi: miu duge ngdm trong dung dich
tao 16p phit chuyén héa 5%, 25% va 100%. O bén phai cta cac mAu 1a cc dién tich duoc

ngam. O bén trdi 1 c4c dién tich khong tiép xtc v6i dung dich.

| Mot s6 mat d6 quang phd hoc phan tin ning lugng (energy dispersive spectroscopy -
“_EDS”) thu duoc trén cac mAu, & cac diém duge danh sb tir 1 dén 7 tir trai sang phai. Do dién
tich b& mit ctia cac miu duoc ngim trong dung dich 25% va 100% kha khong ddng nhit, by
méat do EDS thu dugc. Do dién tich bé mit cia miu duoc ngdm trong dung dich 5% déhg
nhét hon, chi bén mat d6 thu dugc (gin & cac vi tri 1-3-5-7). Céc thiét 1ap EDS dugc st dung

1a: acc.V 5 keV, magn. 100x, spot 99, 33000 cps, Lsec 50.

D3 phat hién 13 thanh phin céc nguyén t6 khac nhau kha thng nhét tir vi tri 1 dén vi
tri 7. Luong céc nguyén t6 khic nhau ndy dugc 14y trung binh va dugc vé theo ndng do ciia

chit 16ng ngam. Két qua c6 thé thiy trén Fig.2.
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~ Nguyén t6 nhiéu nhat trén céc bé mat 1a oxy. Nguyén t6 nhiéu thit hai 12 phospho, cho
thy 1a trong diéu kién ngdm d3 chon thi viéc xac dinh phospho dé thyc hién. Phospho c6 &

dang phosphat.

Natri ciing c6 véi lugng 16n, n6 ¢ thé phan mg véi phosphat, nhung ciing c6 thé c6 &
dang hydroxit khan. Ciing c6 lugng chit hitu co nho trong ché phim cua 16p phi chuyén hoa,
va c6 thé thy 12 ban chét hitu co ciia 16p bé mit ting theo ndng do ctia chat léng ngdm. Lugng
Cl va S rat nho trong ché phdm nay cling c6 thé duoc phat hién trén bé mit. Luong Fe c6 thé
thiy 1a giam déng ké khi ndng d6 ctia chit 1ong ngam ting, thé hién rdng d6 che phii tAm thép
1 dang ke,

Fig.3, Fig.4, va Fig.5 thé hién 4nh trén kinh hién vi dién tir quét (scanning electron
microscopy - “SEM”) & cac vitri tir 1 dn 7 trén ba mAu. Do che phu bé mit gin nhu hoan
toan ctia mau dugc ngam trong dung dich tao 16p phu chuyén héa 100% 13 r& rang. O vitri7,

chét rovi d& bi két tua do phan du ctia mét giot sau khi 14y dai thép khoi luu chét.

DP6i véi miu duge ngam trong dung dich tao 16p phu chuyén héa 25%, nén c6 thiy &
chd nay va chd khac, nhung s6 lidu EDS cho thdy 13 b mit ciia céc vi tri tir 1 dén 3 van duogc
che phu bai 16p b& mit dang ké, didu nay nhu c6 thé suy ra, c6 ban chit khé thiy hon, nghfa
1a che phu b& mit rat tot, nhung van gift cAu truc ban d4u khong bi anh hudng. O céc vi tri tir

4 dén 7, chit bui rt d& hong xuét hién dé che phu b mit (ciing c6 thé thdy bang mét thuong).
 Déi véi miu duge ngdm trong dung dich tao 16p phu chuyén héa 5%, nén c6 thé thay

- rd rang o tht ca cac vi tri, cing v6i s liéu EDS goi y 1a 16p bé mit dd mong hon dang ké.

Céc két qua va s liéu chimg minh 1a ban chit va chét lvgng cua 16p bé mat da két

tua/phan (g phy thudc dang ké vao ndng d6 cua luu chit ngam.

Ban mé ta nay cung cAp phin mé ta dy da vé phuong phép luan, hé théng va/hoic
cAu tric va viée str dung chung theo c4c khia canh vi du ciia cong nghé duge mo ta theo sang
ché nay. Mic du céc khia canh khéc nhau ctia cong ngh¢ nay da dugc md ta ¢ trén v6i mot sb
muc do cu thé nhét dinh, hodc dwa vao mot hodc nhiéu khia canh riéng ré&, nhung ngudi c6
hiéu biét trung binh trong linh vyc k¥ thuft nay co th8 thyc hién rt nhidu thay dbi dbi véi cac

khia canh dugc boc 1§ ma khong tréch khoi ndi dung hodc pham vi clia cong nghé nay. Do
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nhidu khia canh c6 thé dugc thuc hién ma khong tréch khoi ndi dung va pham vi cla cong
nghé dugc md ta theo sang ché nay, nén pham vi thich hgp ndm trong cac diém yéu cau bao
ho kém theo sau ddy. Vi vay cac khia canh khac dugc dy tinh. Hon nira, can hiéu 12 céc cong
doan bét ky c6 thé duoc thuc hién theo thir ty bt ky, trir phi dugc quy dinh khéc mot cach rd
rang hodc thir ty cu thé vén 1a can thiét bdi ngdn ngit bao hd. Pugc du dinh 1a tAt ca dbi twong
¢6 trong phan mo ta & trén va dugce thé hién trén cac hinh vé di kém s& duoc giai thich chi dé
minh hoa cac khia canh cu thé va khong bi gi6i han & cac phuong an duge thé hién. Trlr phi
khéc rd rang v6i van canh hodc dugc quy dmh 18, c4c tri s6 ndng do batky nam trong ban md
ta nay thudng duoc dua ra dudi dang céc tri ) hodc ty 1€ ph??m tram ctia hdn hop ma khong
quan tAm dén vigc chuyén'déi bét ky xay ra khi hoic sau khi bd sung thanh phan cu thé cila
hdn hop. D6i véi mie 4o khéng duge két hop rd rang trong ban md ta nay, tAt ca cac tai lidu
tham khao da cong b va céc tai liéu sang ché duoc vién dan trong ban md ta ndy dugce két
hop vao ban md ta nay bang cach vién dan toan b cho tAt ca cac muc dich. Céc thay dbi vé
chi tiét hodc cdu tric co thé dugc thuc hién ma khong tréch khoi cac thanh phan co ban cia

cong nghé nay nhu duge xac dinh trong cdc di€m yéu cau bao hd dudi day.

-24-



28677

YEU CAU BAO HQ

L. Phﬁ:ong phép tao 16p pht chuyén héa trén nén chira sat, phwong phap nay bao gom bude
cho bd rhét cta nén chira sét tiép xtic véi ché phdm long chia it nhét 13 0,2% natri phosphat
este va/hodc it nhit 1a 0,2% kali phosphat este, trong d6 bé mat éﬁa nén chira sit c6 nhiét 4o
it nhét 12 204°C (400°F) va/hoic ché pham long dwgc phii cho nén & nhiét d6 it nhat 1a 204°C
(400°F).

2. Phuong phap theo diém 1, trong d6 b& mit cta nén chira sit nay cé nhiét d it nhit 13 593°C
(1100°F). |

3. Phuong phép theo diém 1, trong d6 trong budc tiép xtic, b& mit ctia nén chira st nay cé

nhiét d6 ndm trong khoang tir 204°C (400°F) dén 816°C (1500°F).

4. Phuong phap theo diém 1, trong d6 trong budce tiép xtic, b& mit ctia nén chira st nay c6

nhiét d6 nim trong khoang tir 316°C (600°F) dén 649°C (1200°F).

5. Phuong phap theo diém 4, trong d6 ché phim long nay chia tir 4,0 dén 95,0% axit
phosphoric.

6. Phuong phap theo diém 5, trong d6 ché pham 16ng niy con chira t 0,2 dén 10,0% natri
phosphat este.

7. Phuwong phép theo diém 6, trong d6 ché pham 1ong niy con chira tr 0,2 dén 10,0% kali
phosphat este.

8. Phuong phap theo diém 7, trong d6 ché phim long nay con chira mét hodc nhiéu chat trong

s6 cac chat sau day:
Nuée: tir 5,0 dén 96,0%
Natri hydroxit, kali hydroxit hodc amoni hydroxit: tir 0,0 dén 1,0%
Natri clorat hoac natri florua: tir 0,01 dén 5,0%
Natri sulfonat, hodc kali sulfonat‘ hodc amoni sulfonat: tir 0,01 dén 5,0%
Amin polyglycol ete hodc amoni, natri hodc kali dodexyl sulfat: tir 0,0 dén 1,0%

Polyglycol ete hodc pentaetylen glycol monododexyl ete: tir 0,0 dén 1,0%.
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0. Phudng phap theo diém 8, trong d6 ché phim 1dng nay con chira chit ting tc, chét hoat

dong bé mit anion, chéit hoat dong bé& mit khong ion, hodc mot s6 hén hop cia ching.

10. Phuong phép theo diém 9, trong d6 ché pham 16ng nay con chira cation mangan hoa tri

hai hoa tan.

11. Phuong phép theo diém 10, trong d6 budce cho tiép xtic néu trén duge thyc hién bang cach

‘phu phun ché phim 1ong vao bé mit clia nén chira sét.
12. Phuong phap theo diém 11, trong d6 16p phu chuyén héa tao thanh véi khdi lwong 16p
phtt ndm trong khoang tir 50 dén 100 mg/ft> (0,538 g/m? dén 1,076 g/m?).

13. Phuong phap theo diém 1, trong d6 ché phim long nay dugc st dung & nhiét d9 it nhét 13
593°C (1100°F). ’

14. Phuong phap theo diém 1, trong d6 nén tiép xtic véi ché pham léng lau hon 10 gidy va

ngén.horn 40 gidy.
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