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Linh vue k§ thuat dwgce dé cip

Sang ché dé cap dén phuong phép bd sung ché phdm tién xir ly.
Tinh trang ky thuit ciia sang ché

Viéc st dung cdc mang phil bao vé trén cic bé mit kim loai dé c6 duoc dic
tinh chdng an mon va dic tinh bam dinh son t6t hon thi da biét rd trong linh vuc
hoan thién bé mit kim loai. Cac ky thuat thong thuong bao gém viée xir Iy trudce cac
nén kim loai bing cac ché phdm phu xir Iy trude phosphat va cac chét suc rira chira
crom dung d nang cao kha ning chéng dn mon. Tuy nhién, viéc sir dung ché phdm
phosphat va/hodc ché phdm chira cromat nhu vay, giy ra nhing quan ngai vé moi
trudng va stc khoe. Két qua 13, ché phdm tién xtr 1y khéng c6 cromat va/hodc
khéng c6 phosphat da duoc phat trién. Cac ché pham nhu vay thudong dya tinh trén
cac hdn hop hoa hoc ma theo mét sb cach, phén Umg véi bé mit nén va lién két vao
né dé tao 16p bao vé.

Trong sudt quy trinh xir 1y trude tiéu bidu, khi ché phdm tién xir ly dwoc cho
tiép xtic voi nén, cac thanh phin cu thé, nhu c4c ion kim loai trong ché phim tién
xtt ly, lién két vao bé mit nén dé tao 16p bao vé; két qua 13, ndng do cta cac ion do
trong ché phdm c6 thé bi giam xubng trong subt quy trinh nay. Do d6, s& thich hop
khi dua ra phuong phép bd sung ché phdm tién xir Iy bang ché phdm bd sung c6 tac
dung b6 sung cac thanh phan mong mudn, nhu kim loai, vao ché pham tién xir ly.
Ban chit k§ thuit ciia sang ché

Theo céc khia canh cu thé, sang ché dé xuit phurong phap bd sung ché phdm
tién xtr Iy bao gdm viéc bd sung ché phdm bd sung vao ché phim tién xu 1y, trong
d6 ché phdm bd sung bao gdm: (a) ion kim loai florua phirc duoc hoa tan trong do
ion kim loai bao g@)m kim loai nhém IITA, kim loai nhém IVA, kim loai nhom IVB,
hodc céc dang két hop cia ching; va (b) hop phin chira oxit, hydroxit, hodc
carbonat ctia kim loai nhom IIIA, kim loai nhom IVA, kim loai nhom IVB hodc cac
dang két hop cta chung.

Theo cac khia canh khac, sang ché dé xuit phuong phap bd sung ché phim

tién xtr ly bao gdm: bd sung ché phdm bd sung vao ché phim tién xir Iy, trong dé
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ché pham bd sung bao gdm: (a) hop phan chtta HoTiFs, HaZrFs, HoHfFs, HaSiFe,
HaGeFs, H2SnFs, hodc cac dang két hop cua ching; va (b) hop phin chta oxit,
hydroxit, hodc carbonat cua titan, ziricon, hafini, nhom, silic, germani, thiéc hoic
cac dang két hop ctia chung.

Mo ta chi tiét sang ché

Vi céc muyc dich clia phan mo ta chi tiét sang ché dudi day, cin phai hiéu
rang sang ché c6 thé gia thiét trinh tur cdc budc va cdc phuong 4n thay thé khac
nhau, trir khi 18 rang ¢6 quy dinh nguoc lai. Hon nita, khac v6i cadc phuong 4n van
hanh bat ky hodc khi duoc néu khéc di, tit ca cac con sb biéu dat, vi du, sb lugng
cac thanh phan dugc st dung trong phan yéu cu bao hd va phin mé ta nay la dé
duge hiéu 1a dugc cai bién trong tht ca céc truong hop boi thuat nglt “khoang”. Do
do, trir khi dugce néu nguoc lai, cac thong sb bang sd dugc néu ra trong phan mo ta
tinh ning k¥ thuat dudi day va céc diém yéu cau bao hd kém theo 1a nhitng gia tri
xap xi ma c6 thé thay dbi ty thudc vao cac thude tinh mong mudn cén dat duge
nhd séng ché. Ngay & mirc thap nhét, va khong phai ¢b ging dé 1am han ché viéc ap
dung nguyén ly tuong duong ddi v6i pham vi cta cac didm yéu cu bao ho, mdi
thong s6 dang sb it nhit phai duoc hiéu theo sb cua chit s6 c6 y nghia dugc ghi va
bang cach ap dung cac k¥ thuat 1am tron sb thong thuong.

Mic du cac diy s va cac thong s6 néu 1én pham vi rong cia sang ché 1a
nhiing gia tri xép xi, nhung céc gia tri b%mg s duoc néu trong cac vi du cu thé thi
duoc ghi mot cach cang chinh x4c cang tét. Tuy nhién, gia tri bing sb bit ky vén da
chira céc sai s6 nhét dinh tat yéu 1a két qua cta do 16ch chudn duoc phat hién trong
céc phép do kiém nghiém twong tmg ctia chiing.

Dong thoi, can phai hidu ring day sé bit ky dwoc trich dan & day nham bao
gdm tAt ca céc diy nho duge gdp vao trong d6. Vi du, day s6 14 “1 dén 107 1a c6 ¥
bao gdm tét ca cac ddy nho gitra (va bao gdm) gia tri t&i thiéu dwoc néu 1a 1 va gia
tri tbi da duoc néu 1a 10, tirc 13, ¢6 gia tri t6i thiéu bing hodic 16n hon 1 va gié tri tdi
da la bang hozc nhé hon 10.

Trong don nay, viéc st dung sb it bao gdm sé nhiéu va sé nhidu bao ham sb

it, trir khi duoc néu khac di mot cach cu thé. Ngoai ra, trong don nay, viéc st dung
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“hodc” ¢ nghia 1a “va/hoic” trir khi duoc néu khac di mét cach cu thé, ngay ca khi
“va/hodc” 1 rang la c6 thé duoc sir dung trong cac truong hop nhét dinh.

Trir khi duoc néu khac di, nhu duogc st dung & day, “hau nhu khéng c6” ¢o
nghia 1a ché phim bao gdm < 1 phin tram trong luong, nhu < 0,8 phan tram trong
luong hodc < 0,5 phén tram trong luong hodc < 0,05 phén tram trong luong hodc <
0,005 phan trim trong lwong, ctia chit lidu cu thé (vi du, dung moéi hitu co, chit don,
v.v.) tinh trén téng trong lwong cta ché pham.

Trir khi duge néu khéc di, nhu dugce st dung & diy, “hoan toan khong c¢6” c6
nghia 1a ché phdm khong chira mét chét lidu cu thé (vi du, dung moi hitu co, chét
don, v.v.). Ttc 13, ché pham bao gém 0 phﬁn trim trong luong cua chit liéu nhu
vay.

Nhu duoc d& cép trén day, cac phuong 4n cu thé cia sang ché dé xuit céac
phuong phép bd sung ché pham tién xtr ly bao gdém viéc bd sung ché phdm bd sung
vao ché phim tién xtr ly. Nhu duge st dung & day, thuat ngit “ché phdm bd sung”
dugc ding dé chi chit liéu dugc bd sung vao ché phim tién xtt Iy trong sudt quy
trinh xu 1y truée. Theo cdc phuong 4n cu thé, ché phdm bd sung khong ¢ cling
dang phdi ché véi ché phdm tién xir Iy Mic du cac hop phan cu thé cta dang phéi
ché nay c6 thé gidng nhau. Vi du, trong khi ca ché phdm bd sung va ché phém tién
xir 1y c6 thé déu bao gém céc chit liéu twong tu 14n luot ding cho hop phan (a) va
(i) (hop phan (i) thi duge mo ta chi tiét hon dudi dy), ché phim bd sung con bao
gdm hop phan (b) ma ché phim tién xir 1y thiéu. Bang cach minh hoa, ca ché phim
bd sung va ché phdm tién xir I ¢6 thé bao gdm HaZrFs 1dn luot trong vai trd 1a cac
hop phan (a) va (i). Ché phim bd sung con bao gdm hop phén (b), hop phan nay c6
thé 1a ziricon carbonat kiém. Tuy nhién, ché phim tién xtr Iy, s& hoan toan khong c6
ziricon carbonat kiém vi n6 khong chira chit liéu ma déng nhét (gibng) véi chét liéu
ctia hop phén (b) ctia ché phim b sung.

Ngoai ra, sing ché khong d& xuat viéc bd sung mot cach don gian nhiéu ché
pham tién xtr Iy hon vao bé xir Iy trudce, bé nay bao gdm ché phim tién xir ly, dé bd
sung cho bé. Hon thé, sang ché dé xuét viéc bd sung ché phdm bd sung vao ché

phédm tién xir Iy trong d6 ché phim bd sung c6 dang phédi ché khac véi dang phéi
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ché ctia ché phim tién xir Iy. Nhu dugc néu trén dy, theo céc phuong 4n cu thé, ché
pham tién xir Iy ¢6 thé 14 hop phin cua bé xir ly trudc.

Theo c4c phuong 4n cu thé, ché phdm bd sung cua cac phuong phép cu thé
clia séng ché bao gbm: (a) ion kim loai florua phtrc dugc hoa tan trong do6 ion kim
loai bao gém kim loai nhém IIIA, kim loai nhém IVA, kim loai nhém IVB, hoic
cac dang két hop cta chting; va (b) hop phan chira oxit, hydroxit, hodc carbonat ctia
kim loai nhém IIIA, kim loai nhém IVA, kim loai nhém IVB hodc céc dang két hop
cua chung.

Céc ion kim loai va céc kim loai duoc dé cap & day 1a nhitng nguyén t6 ndm
trong nhém dugc dit tén nhu vay ciia Bang tudn hoan cic nguyén t6 CAS nhu duoc
thé hién, vi du, trong Hawley’s Condensed Chemical Dictionary, 4n ban tht 15
(2007).

Nhu duge dé cap, theo cic phuong an cu thé, ché phidm bd sung bao gdm (a)
ion kim loai florua phitc dugc hoa tan trong d6 ion kim loai bao gdm kim loai nhém
IIA, nhém IVA, kim loai nhém IVB hodc céac dang két hop cta ching. Kim loai ¢
thé dugc cung cp & dang ion, dang nay c6 thé duoc lam tan mot cach d& dang trong
ché phidm nudc & d6 pH thich hop, nhu chuyén gia trong linh vuc nay s€ nhan ra.
Kim loai ¢6 thé duoc cung cip bing cach bd sung cac hop chét cu thé cua cac kim
loai, nhu cac mubi va axit tan duoc caa chung. Ton kim loai ctia ion kim loai florua
phtrc duoce hoa tan c6 kha ning chuyén héa thanh kim loai oxit khi pht 1én nén kim
loai. Theo c4c phuong 4n cu thé, ion kim loai cta (a) ion kim loai florua phic dugc
hoa tan bao gém silic, germani, thiéc, boron, nhom, gali, indi, tali, titan, ziricon,
hafini hodc c4c dang két hop ciia chung.

Nhu duge d& cap, ngudn cua ion florua ciing dugc bao ham trong hop phin
(a) dé duy tri d6 hoa tan ciia cac ion kim loai trong dung dich. Florua c6 thé dugc bd
sung vao ¢ dang axit hodc & dang mubi florua. Céc vi du thich hop bao gém, nhung
khéng chi gi6i han &, amoni florua, amoni biflorua, axit flohydric va cdc chét twong
tw. Theo cac phuong 4n cu thé, ion kim loai florua phtc dugce hoa tan dugc cung
cap & dang axit florua hodc mudi ctia kim loai. Theo c4c phuong 4n nay, ion florua
phirc cung cp ca kim loai ciing nhu ngudn ciia florua cho ché phdm bd sung. Cac vi

du thich hop bao gdm, nhung khong chi gidi han ¢, axit flosilixic, axit flozirconic,
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axit flotitanic, amoni va flosilicat kim loai kiém, flozirconat, flotitanat, ziricon
florua, natri florua, natri biflorua, kali florua, kali biflorua va cac chét tuong tu.

Theo c4c phuong 4n cu thé, hop phan ion kim loai florua phtc dugc hoa tan
(a) cta ché phdm bd sung bao gdm H,TiFs, HoZrFs, HoHfFs, HySiFs, HaGeF 65
H>SnFs hosc cac dang két hop cua ching.

Nhu duge dé cap, ché phdm bé sung cta cac phuong phap cua sang ché bao
gdm hop phan (b) bao gdm oxit, hydroxit, carbonat cta cac kim loai nhém IIIA,
kim loai nhém IVA, kim loai nhém IVB hodc céc dang két hop cua chung. Cac
mudi ctia nhitng hop chét nhu vay cling c6 thé dugc st dung. Tuong tu nhu trén
day, cac kim loai cuia cac nhom IITA, IVA va IVB dugc chon tir bang tudn hoan céc
nguyén t6 CAS. Cac vi du thich hop v& kim loai nhém IIIA, kim loai nhém VA,
kim loai nhém IVB bao g@)m, nhung khong chi gioi han &, nhom, gali, indi, tali,
silic, germani, thiéc, chi titan, ziricon, hafini va cac chét tuong tu. Theo cac phuong
an cu thé, ion kim loai cta hop phén (b) bao gém titan, ziricon, hafini, nhom, silic,
germani, thiéc hodc cac dang két hop cta chung. Theo cac phuong an khac, hop
phén (b) ctia ché phim bd sung bao gdm ziricon carbonat kiém, nhém hydroxit, oxit
kém, silic hydroxit hogc cac dang két hop cua chung.

Theo céc phuong 4n cu thé, hop phan ion kim loai florua phtrc dugc hoa tan
(a) ctia ché phdm bd sung 13 c6 mat trong ché phdm bd sung theo lwong nim trong
khoang tir 10 dén 92 phan trim theo trong luong cac ion kim loai tinh trén trong
luong ctia téng céc ion kim loai ctia cdc hop phén (a) va (b) ctia ché phdm bd sung.
Theo cac phuong 4n khac, hop phan ion kim loai florua phitc dugc hoa tan (a) cua
ché pham b sung 13 c6 mit trong ché phdm bd sung theo luong ndm trong khoang
tir 50 dén 90 phan trim theo trong lwong cac ion kim loai, nhu tir 65 dén 90 phan
trdm theo trong lugng céc ion kim loai tinh trén trong luong cta téng cac ion kim
loai ctia céc hop phan (a) va (b) ctia ché phdm bd sung.

Theo céc phuong 4n cu thé, it nhit 8 phan trim theo trong lwong ciia cac ion
kim loai ctia cac hop phan (a) va (b) cling nhau dugc cung cip boi cac ion kim loai
ctia hop phan (b). Theo cac phuong 4n khéc, hop phin (b) ¢6 mit trong ché phdm
b6 sung theo lwgng nim trong khoang tir 8 &n 90 phén trdm theo trong luong céc

ion kim loai tinh trén trong luong ctia téng cac ion kim loai ctia cac hop phan (a) va
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(b) ctia ché pham b sung. Theo cic phwong an khéc nita, hop phan (b) ¢6 mat trong
ché phdm bé sung theo luong nim trong khoang tir 10 dén 35 phén trdm theo trong
lugng céc ion kim loai tinh trén trong luong cta téng cac ion kim loai cta cac hop
phan (a) va (b) ctia ché phdm bd sung

Theo cac phuong 4n cu thé, ché phdm bd sung tly ¥, con c¢6 thé bao gbm (c)
ion kim loai duoc hoa tan bao gém kim loai nhém IB, kim loai nhom IIB, kim loai
nhom VIIB, kim loai nhém VIII, kim loai thudc ddy lantanit hodc cac dang két hop
cua chung. Tuong tu nhu trén ddy, cac kim loai cia nhém IB, nhom IIB, nhom
VIIB, nhém VIII, va thudc day lantanit dugc chon tir bang tudn hoan céc nguyén td
CAS.

Theo c4c phuong 4n cu thé, ion kim loai duoc hoa tan (c) bao gdm mangan,
xeri, coban, déng, k&m, st hodc cac dang két hop cta ching. Céc dang tan trong
nudc cua cac kim loai c¢6 thé dugce st dung lam nguén cua céc ion kim loai bao gém
kim loai nhom IB, kim loai nhém IIB, kim loai nhém VIIB, kim loai nhém VIII,
va/hodc kim loai thudc ddy lantanit. Cac hop chét thich hop bao gdm, nhung khéng
chi gi6i han &, sat (II) phosphat, sit (II) nitrat, sit (II) sulfat, dong nitrat, dong
sulfat, déng clorua, déng sulfamat, kém nitrat, kém sulfat, kém clorua, kém
sulfamat va cac chat tuong tu.

Theo céc phuong 4n cu thé, hop phan (c) c6 mit trong ché phdm bd sung & ty
1€ trong luong la tir 1:10 dén 10:1 tinh trén trong luong cua téng cac ion kim loai
ctia cac hop phan (a) va (b) dén trong luong cta tdng cac ion kim loai cia hop phan
(c). Theo cac phwong 4n khac, hop phan (c) ¢6 mit & ty 18 trong luong 1a 1:6 dén
6:1, nhu tir 1:4 dn 4:1 tinh trén trong luong ctia tdng cac ion kim loai cua cac hop
phan (a) va (b) dén trong lwong ciia tong cac ion kim loai ctia hop phan (c).

Theo cac phuong 4n cu thé, ché pham bd sung ciia cac phuong phap cta sang
ché duoc cung cip ¢ dang dung dich nude va/hoic thé phan tan. Theo cac phuong
4n nay, ché phim bd sung con bao gém nuéde. Nudc c6 thé duge sir dung dé pha
loding ché pham bd sung duoc sir dung trong cic phuong phap ctia sang ché. Luong
thich hop bt ky ctia nude ¢6 thé c6 mit trong ché phim bd sung dé dem lai ndng do

mong muon cua cac thanh phan khac.
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Do pH ctia ché phdm bd sung c6 thé dugc didu chinh dén tri sb mong mudn
bat ky. Theo cac phuong 4n cu thé, do pH ctia ché phim bd sung cé thé dugc diéu
chinh bang lugng khac nhau cua ion kim loai florua phtrc dugc hoa tan cé mit trong
ché phdm. Theo c4c phuong 4n khac, do pH ctia ché phdm b6 sung c6 thé duoc didu
chinh bing cach sir dung, vi du, axit hoic bazo bat ky khi cin thiét. Theo cac
phuong 4n cu thé, d pH cta chit bd sung dugc duy tri thong qua sw bao ham chét
liéu bazo, trong d6 c6 bazo tan dugc trong nudc va/hodc bazo phin tan duge trong
nudc, nhu natri hydroxit, natri carbonat, kali hydroxit, amoni hydroxit, amoniac,
va/hodc cdc amin nhu trietylamin, metyletyl amin hogc cac dang két hop cua ching.

Theo cc phwong an cu thé, ché phim bd sung ctia cac phuong phap cua sang
ché dugc diéu ché biang cach két hop hop phan (a), hop phin (b), va nuée dé tao
hdn hop tron trude thir nhét. Cac thanh phan ctia hdn hop trén trude thi nhit cé thé
dugc khudy dudi diéu kién khudy nhe mot khi cac thanh phin duge két hop véi
nhau. Tiép theo, néu hop phdn () c6 mit, hop phén (c) va nudc c¢6 thé duoc két hop
dé tao hdn hop tron trude thir hai. Cac thanh phan ciia hdn hop tron truéce thi hai c6
thé duoc khudy duéi didu kién khudy nhe mot khi céc thanh phan duge két hop véi
nhau. Sau d6, hdn hop tron trudc thi nhit cé thé duge bd sung vao hdn hop tron
trude thit hai. Mot khi hdn hop trdn trude thir nhat va hén hop tron trude thi hai
duoc két hop, ching c6 thé duoc khudy dudi diéu kién khudy nhe. Ché phim bd
sung c6 thé duoc didu ché & cac didu kién moi trudng, nhu xp xi 70°F dén 80°F
(21 dén 26°C), hodc & nhiét d6 hoi thip hon va/hodc hoi cao hon cac diéu kién moi
trudng, nhu tir xap xi 50°F dén 140°F (10 dén 60°C).

Nhu dugc d& cép, cac phuong phép clia sang ché d& xudt viéc bd sung ché
phdm bd sung vao ché pham tién xtr Iy. Nhu duoc sit dung & ddy, thuat ngft “ché
pham tién xtr Iy” dwoc ding d& chi ché phAm ma khi tiép xuc v6i nén, thi phén Ung
v6i va lam thay dbi v& mit hoa hoc bé mit nén va lién két vao n6 dé tao 16p bao vé.

Theo c4c phuong 4n cu thé, ché phim tién xir Iy clia cic phuong phép cta
séng ché bao gdm nudc va (i) ion kim loai florua phttc dugc hoa tan trong d6 ion
kim loai bao gém kim loai nhom IIIA, kim loai nhom IVA, kim loai nhom IVB,
nhém VB kim loai hodc c4c dang két hop ctia chiing.
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Ton kim loai florua phitc dugc hoa tan (i) ctia ché pham tién xir Iy c6 thé 1a
loai bt ky trong céc loai dugc md ta trén day lién quan dén ion kim loai florua phtrc
duogc hoa tan (a) ctia ché phim bd sung. Theo cac phuong 4n cu thé, ion kim loai
florua phitc duoc hoa tan (i) ctia ché pham tién xtr Iy 14 khac v6i ion kim loai florua
phitc duoc hoa tan (a) ctia ché pham b sung. Theo cac phwong 4n khéc, ion kim
loai florua phitc duoc hoa tan (i) ctia ché pham tién xi 1y 1a gidng véi ion kim loai
florua phitc duge hoa tan (a) ctia ché phdm bd sung.

Theo céc phuong én cu thé, ion kim loai cua ion kim loai florua phtic duoc
hoa tan ctia ché phém tién xwr ly bao gé)m titan, ziricon, hafini, silic, germani, thiée
hodc cac dang két hop ciia ching. Theo cac phwong 4n cu thé, ion kim loai florua
phirc duge hoa tan ctia hop phan (i) ctia ché phim tién xir 1y bao gdm HTiFs,
HoZrFs, HoHfFs, HaSiFs, HoGeFs, HoSnFg hodc cac dang két hop cta ching.

Theo céc phuong 4n cu thé, ion kim loai florua phtrc dugc hoa tan (i) c6 mat
trong ché pham tién xir Iy theo lwong dé dem lai ndng db 1a tir 10ppm (“phan triéu”)
dén 250ppm céc ion kim loai (dugc do & dang kim loai nguyén t6), nhu tir 30ppm
dén 200ppm cac ion kim loai, nhu tir 150ppm dén 200ppm céc ion kim loai trong
ché pham tién xir Iy.

Theo cac phuong 4n cu thé, ché phdm tién xir Iy tiy v, con c6 thé bao gdm
(i1) ion kim loai dugc hoa tan bao gém kim loai nhém IB, kim loai nhom IIB, kim
loai nhém VIIB, kim loai nhém VIII, kim loai thudc diy lantanit hodc cac dang két
hop ctia ching. Ton kim loai duge hoa tan (i) ctia ché phdm tién xtt Iy, néu duoc st

‘dung, c6 thé 12 loai bat ky trong cac loai dugc mod ta trén ddy lién quan dén ion kim
loai dugc hoa tan (c) ctia ché phim b6 sung. Theo cic phwong an cu thé, ion kim
loai dugc hoa tan (ii) cta ché phém tién xir ly 1a khac v6i ion kim loai duoc hoa tan
(c) ctia ché phdm bd sung. Theo cic phuwong 4n khac, ion kim loai duoc hoa tan (ii)
ctia ché pham tién xtr 1y 13 giéng v&i ion kim loai duoc hoa tan (c) ctia ché phidm b
sung.

Theo mdt sd phuong an, néu ché pham tién xir 1y bao gdm ion kim loai duoc
hoa tan ctia hop phan (ii), thi ché phdm bd sung s& bao gdm ion kim loai dwoc hoa
tan ctia hop phan (c). Theo cach khéc, theo mot s& phuong 4n, néu ché phim tién xir

ly khong chtra ion kim loai dugc hoa tan ctia hop phan (i), thi ché phdm b sung c6
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thé bao gdm hodc co thé khong bao gdm ion kim loai dwoc hoa tan cua hop phan
(©).

Theo cac phuong an cu thé, ion kim loai duge hoa tan (i) ctia ché phém tién
xtr Iy bao gdm mangan, xeri, coban, ddng, k&m hodc cac dang két hop cua chung.
Cac hop chét thich hop bao gbém, nhung khong chi gi6i han &, st (IT) phosphat, st
(II) nitrat, sit (II) sulfat, déng nitrat, dong sulfat, ddng clorua, dong sulfamat, k&m
nitrat, k&m sulfat, kém clorua, kém sulfamat va cac chét tuong tu.

Theo cac phuong an cu thé, ion kim loai duoc hoa tan (i1) c6 mat trong ché
pham tién xtr 1y theo lwong dé dem lai ndng d6 1a tir 5ppm dén 100ppm cac ion kim
loai (duge do & dang kim loai nguyén t6), nhu tir 10ppm dén 60ppm céc ion kim
loai trong ché pham tién xtr ly.

Nhu dugc dé cap, ché phim tién xir Iy con bao gdm nude. Nudce c6 thé co
mit trong ché phim tién xtr 1y theo lugng thich hop bat ky dé dem lai ndng d6 mong
mudn ctia cac thanh phan khéc.

Theo céac phuong 4n cu thé, ché pham tién xir Iy bao gdm cac chét liéu ma c6
mit @ diéu chinh d6 pH. Theo céc phuong 4n cu thé, d6 pH ctia ché pham tién xur
Iy nim trong khoang tir 2,0 dén 7,0, nhu tir 3,5 dén 6,0. D6 pH ctia ché phim tién
xir Iy duge mo ta & day dé cap dén d6 pH ctia ché phdm trude khi cho ché pham tién
xir Iy tiép xtc v&i nén trong subt quy trinh xt 1y trude. Do pH ctia ché pham tién xir
Iy ¢6 thé duge diéu chinh bang cach st dung, vi du, axit hodc bazo bat ky khi can
thiét. Theo cac phuong an cu thé, do pH ctia ché pham tién xtr Iy duge duy tri thong
qua viéc léy vao chit liéu bazo, trong do6 cé bazo tan dugc trong nudc va/hoic bazo
phén tan dugc trong nudc, nhu natri hydroxit, natri carbonat, kali hydroxit, amoni
hydroxit, amoniac, va/hodc cac amin nhu trietylamin, metyletyl amin hodc céc dang
két hop cta chiing.

Ché pham tién xtr Iy c6 thé tiy v chita cac chit lidu khéc, bao gdm, nhung
khong chi gidi han &, cac chét hoat dong bé mat khong ion, cac dung mdi hitu co
phan tan dugc trong nudc, chit chng tao bot, chit lam wét, chit don va chat két
dinh dang nhya.

Céc dung mo6i hitu co phan tan dugc trong nude thich hop va cac lugng thich

hop cla ching dugc mé ta trong Coéng bd Pon yéu cau cép Patent M§ sb
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2009/0032144A1, doan [0039], cAc phan duoc trich dan thi duoc dua vao dy bing
céch vién dan. Theo cac phuong an khéc, ché pham tién xir Iy 14 hiu nhu khong c6
hodc, trong mot sb trudong hop, hoan toan khéng c6 cac dung méi hitu co phan tan
dugc trong nude bat ky.

Céc chat két dinh dang nhua thich hop, cling nhu phén trim trong lugng cua
ching, chit nay c6 thé dugc sir dung cling voi ché phim tién xir ly duoc boc 16 &
day duoc md ta trong Cong b Pon yéu cau cap Patent M§ sd 2009/0032144A1,
doan [0036] dén doan [0038], cac phén duoc trich dan thi dugc dua vao diy bing
cach vién dan.

Céc chit don thich hop ma c6 thé dugc sir dung ciing v6i ché phdm tién xur ly
duoc boc 1§ & day dugec md ta trong Cong b Pon yéu cdu cip Patent M§ sb
2009/0032144A1, doan [0042], cac phan duoc trich din thi dugc dua vao day bﬁng
cach vién dan. Theo cac phuong an khac, ché phim tién xir 1y 14 hau nhu khéng c6
hodc, trong mot sd truong hop, hoan toan khong c6 chét don bét k.

Theo cac phuong 4n cu thé, ché pham tién xir Iy con bao gdm chét xtc tién
phan mg, nhu ion nitrit, ion nitrat, cac hgp chit chita nhém nitro, hydroxylamin
sulfat, ion persulfat, ion sulfit, ion hyposulfit, peroxit, ion st (IIT), cac hop chat sét
axit xitric, ion bromat, ion perclorat, ion clorat, ion clorit cling nhu axit ascorbic,
axit xitric, axit tartric, axit malonic, axit suxinic va cidc mudi cta ching. Céac vi du
cu thé vé nhimng chat liéu nhu véy, cling nhu céc lwong cta ching trong ché phim
tién xir ly, dugc md ta trong Coéng bd Pon yéu ciu clp Patent M§ sb
2009/0032144A1 & doan [0041] va trong Cong bd Pon yéu ciu cip Patent M¥ sb
2004/0163736, doan [0032] dén doan [0041], cic phan duoc trich din thi dugc dua
vao ddy bang cach vién din. Theo cic phuong 4n khéc, ché pham tién xur ly 13 hdu
nhu khong c6 hoic, trong mét s6 trudong hop, hoan toan khong c6 chét xuc tién phan
ung.

Theo céc phuong an cu thé, ché pham tién xir Iy con bao gdm ion phosphat.
Nhitng vat liéu thich hgp va cac lugng thich hgp ctia ching dugc mo ta trong Cong
b6 Pon yéu cau cip Patent M§ s6 2009/0032144A1 & doan [0043], duoc dua vao
day bang cach vién din. Tuy nhién, theo cic phuong an cu thé, ché phim tién xi ly

14 hdu nhu khong cé hodc, trong mot s§ truong hop, hoan toan khéng c6 ion
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phosphat. Nhu duoc st dung & day, thuit ngit “hdu nhu khéng c6” khi duoc st
dung dé d& cap dén su ving mit cua ion phosphat trong ché phim tién xu Iy, c6
nghia la ion phosphat c6 mit trong ché phim theo lwong nhé hon 10ppm. Nhu duogc
st dung & day, thuat ngit “hoan toan khong c6”, khi duge st dung lién quan dén su
ving mit ctia ion phosphat, c6 nghia 1a khong c6 mot chut ion phosphat nao trong
ché pham.

Theo cic phuong 4n cu thé, ché phdm tién x@r Iy hiu nhu khong cé hodc,
trong mdt s6 trudng hop, hoan toan khéng c6 cromat va/hodc kim loai nang
phosphat, nhu k&m phosphat.

Theo céc phuong 4n cu thé ctia cic phuong phép cua sang ché, ché phim bd
sung duge bd sung vao ché phdm tién xir Iy theo luong du dé duy tri cac ion kim
loai tir ion kim loai florua phitc duge hoa tan (i) & ndng do trong pham vi 25ppm
(dugc do & dang kim loai nguyén t8) ctia ndng d6 ban dau cua céc ion kim loai tur
ion kim loai florua phic duogc hoa tan (i) trudc quy trinh xr ly truée. Theo cac
phuong 4n khéc, ché phim bd sung dugc bd sung vao ché phim tién xi Iy theo
lwong d dé duy tri c4c ion kim loai tir ion kim loai florua phtrc dugc hoa tan (i) &
ndng d6 ndm trong khoang tir 10ppm dén 250ppm céc ion kim loai, nhu tir 150ppm
dén 200ppm céc ion kim loai trong ché phdm tién xtr ly. Nhu chuyén gia trong linh
vuc nay sé nhan ra, c6 thé theo doi néng do cua céc ion kim loai trong ché phém
tién xtr Iy thong qua viée sir dung céc phuong phép phan tich thich hop bt ky, trong
d6 ¢, vi du, phuong phép do chuin do, phwong phap so mau, phuong phép quang
phd hap thu nguyén t, va phuong phap phat huynh quang tia-X.

Theo cac phuong 4n cu thé, ché phdm bd sung, trong d6 c6 loai bit ky trong
s6 nhing ché phidm dugc néu ra trén day, duoc bd sung vao ché pham tién xu 1y
theo luong d dé duy tri d6 pH ciia ché phdm tién xtr Iy & do pH 1a tir 6,0 trd xudng,
nhu & d6 pH 14 tir 5,5 trd xudng, nhu & d6 pH 1a tir 5,0 trd xudng. Theo céc phuong
an khéc nita, ché phdm bd sung dugc bd sung dé duy tri d6 pH cta ché phim tién
xtr Iy & mirc 12 tir 4,0 dén 5,0, nhu tir 4,6 dén 4,8.

Theo céc phuong 4n cu thé ctia cac phuong phap cta sang ché, ché phim bd
sung c6 thé duoc bd sung vao ché pham tién xr ly dudi diéu kién khudy. Theo cac

phuong an khac, ché phim bd sung c6 thé duge bd sung vao ché phim tién xu 1y

-12-



23212

ma khong c6 khudy, sau d6 1a khudy céc chit liéu. Ché phim bd sung c6 thé duogc
b6 sung vao ché phdm tién xur ly khi ché pham tién xtr Iy 14 & nhiét d6 moi truong,
nhu x4p xi 70°F dén 80°F (21 dén 26°C), ciing nhu khi ché phim tién xir Iy 1a &
nhiét d6 hoi thép hon va/hodc hoi cao hon nhiét d§ moi trudng, nhu, vi du, tir x4p xi
50°F dén 140°F (10 dén 60°C).

Nhu s& dugc nhin nhén trong linh vuc k§ thuat nay, cic thong sd cta ché
pham tién xir ly khong phai 12 ndng d6 cua cac ion kim loai nhu duge mb ta trén
day, c6 thé dugc theo ddi trong sudt quy trinh xtt 1y trude, trong d6 b, vi du, do pH
va ndng d6 cta san phim phan Umg. Nhu dugc st dung & day, thuat ngit “cdc san
phdm phan tmg” dugc dung dé chi chit tan va/hoic chit khong tan ma duoc tao ra
trong sudt qué trinh két ling ché phdm tién xtr 1y 1én trén nén va tir cac chét lidu
dugc bd sung vao ché phim tién xtr Iy d& kiém soat céc thong sé bé, trong d6 c6 ché
phdm bd sung, va khong bao gdém mang x\r 1y trude duge tao ra trén nén nay. Néu
thong s6 bat ky trong cac théng s6 ndy nim ngoai khoang ndng do mong mudn, thi
tinh hiéu qua cua viéc két ling hop chat kim loai 1én nén c6 thé bi anh huéng. Vi
du, @ pH ctia ché pham tién xtr 1y c6 thé gidm qua thoi gian (vi du, tré nén qua cé
tinh axit) ma c6 thé lam anh huéng dén tinh hiéu qua cua viée két ling hop chit kim
loai 1én nén.

Twong tw, ndng d6 ting cla cic san phim phan Gmg c6 mit trong ché pham
tién xr ly cling c6 thé 1am nhiu loan qua trinh tao mang phu xtt 1y trudc ding din
1én nén, diéu nay c6 thé din dén céc thuodc tinh kém, trong d6 c6 tinh chéng #n mon.
Vi dy, trong mt s& trudong hop, khi hop chit kim loai duoc két ling lén trén bé mat
nén, c4c ion florua gin lién v&i hop chét kim loai c6 thé trd nén phén ly khoi hop
cht kim loai va duoc giai phéng vao ché phim tién xir Iy & dang florua tu do, va
néu @& khong dugc kidm tra, s& ting theo thoi gian. Nhu dugc st dung & day,
“florua tu do” dugc dung dé chi cac ion florua duoc phén 18p ma khong con duoc
tao phurc chét va/hoic lien két hoa hoc véi ion kim loai va/hodc ion hydro, nhung
hon thé doc 1ap ton tai trong bé. Nhu duoc sir dung & day, “téng luong florua” dugc
dung dé chi lugng két hop cta florua tu do va florua ma duge tao phtc va/hoic lién
két hoa hoc voi ion kim loai va/hodc ion hydro, tic 1a, florua ma khong phai la

florua tw do. Nhu s& duoc nhin nhan boi chuyén gia trong linh vuc nay, phuong

-13-



23212

phap thich hop bét ky ding d xac dinh nong d6 cua florua tu do va tong luong
florua c6 thé duoc st dung, trong d6 co, vi du, phén tich dién cuc chon loc ion (ISE)
béng cach s dung dung cu do dugc chia d§ c6 kha nang thuc hién cac phép do nhu
vay, nhu dung cu do Accumet XR15 c6 dién cuc Orion Ionplus Sure-Flow Fluoride
Combination (mua tr Fisher Scientific).

Theo c4c phuong an cu thé, n@)ng d6 ban dau cua florua tu do cua ché pham
tién xtr Iy ndm trong khoang tlr 10 dén 200ppm. Theo céc phuong an khac, ndng do
ban dau cia florua tw do ctia ché phim tién xir ly ndm trong khoang tir 20 dén
150ppm.

Theo céc phuong 4n cu thé, chit kiém soat do pH c6 thé duoc bd sung vao
ché pham tién xtr Iy ngoai ché phdm bd sung ra, dé dat duoc d6 pH mong muén. Co
thé str dung chét kiém so4t d6 pH thich hop bét ky da biét rong rai trong linh vuc k§
thuét nay, bao gém, vi du, axit hodic bazo bt ky khi can thiét. C4c axit thich hop
bao gdm, nhung khong chi gioi han &, axit sulfuric va axit nitric. Bazo tan trong
nude va/hodc bazo phén tan duoc trong nudce thich hgp bao gém, nhung khong chi
giéi han O, natri hydroxit, natri carbonat, kali hydroxit, amoni hydroxit, amoniac,
va/hodc cac amin nhu trietylamin, metyletyl amin hodc cac dang két hop ciia chiing.
Theo céc phuong &n cu thé, chat kiém soat do pH c6 thé duoc bd sung vao ché
pham tién xtt 1y trong subt quy trinh xtt 1y truée dé didu chinh do pH cta ché phim
tién x0r ly dén do pH 1a tir 6,0 tro xuéng, nhu do pH 1a tir 5,5 tro Xuéng, nhu d6 pH
1a tr 5,0 tré xubng. Theo cac phuong an khéc, chét kiém soat d6 pH c6 thé duoc bd
sung dé diéu chinh d6 pH dén muc 1a tir 4,0 dén 5,0, nhu tir 4,6 dén 4,8.

Theo cac phuong an cu thé, viéc bd sung ché phdm bd sung c6 thé duy tri do
pH ctia ché pham tién xir ly nhey d6 1am giam va/hodc loai bd luong cta chét kiém
soat @6 pH ma dugc bd sung trong subt quy trinh xir ly trude. Theo cac phuong an
cu thé, viéc bd sung ché phém bd sung tao ra viéc bd sung chét kiém soat do pH &
tin s6 nho hon trong sudt quy trinh xur ly trude. Tic 13, bd sung chit kiém soat do
pH vao ché pham tién xr 1y x4y ra s 1an it hon, so véi cac phuong phap khong phai
séng ché. Theo cac phuong an khéc, viéc bd sung ché phdm bd sung tao ra luong

chit kiém soat do pH it hon ma duoc bd sung vao ché pham tién xtr ly trong sudt
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quy trinh xir ly trude so véi lugng ca chat kiém soat o pH ma dwoc bd sung theo
cac phuong phap khong phaéi la cac phuong phap clia sang ché.

Theo cac phwong 4n cu thé, mirc san phdm phan tmg c6 thé duoc kiém soat
thdong qua phuong phdp chay tran, nhu chuyén gia trong linh vuc nay s& nhan ra,
ngoai viéc bd sung ché phim bd sung ra. Theo cac phuong 4n khéc, chét thu don
san phim phan tng c6 thé dugc bd sung vao ché phim tién xir Iy ngoai ché phim
b6 sung ra. Nhu dugc sir dung & ddy, “chat thu don san phdm phan Uung” dugc dung
dé chi chit liéu ma, khi duoc bd sung vao ché phdm tién xr ly trong subt quy trinh
xtt ly trude, thi tao phitc véi san phdm phan ung, vi du, florua tu do, c6 mit trong
ché phim tién xir 1y, dé loai cac san phdm phan ting khoi ché phdm. Chét thu don
san phdm phan tng thich hop bit ky da biét rOng rai trong linh vuc ky thuat nay co
thé duge sir dung. Cac chit thu don san phdm phan tng thich hop bao gdm, nhung
khong chi gii han &, nhitng loai dugc mo ta trong Cong bd Pon yéu ciu cip Patent
My s6 2009/0032144A1, cac doan [0032] dén [0034], dwoc dua vao ddy bing cach
vién dan.

Theo cac phuong an cu thé, viéc bd sung ché phdm bd sung c6 thé tao ra
ndng d6 cic san phim phan tng thép trong subt quy trinh xi 1y trudc nho d6 lam
giam va/hodc loai bd lugng ciia chét thu don san phdm phan tmg ma dugc bd sung
vao ché phim tién xir ly trong sudt quy trinh xt ly truéc. Theo mot s6 phuong 4n,
da c6 su tin tudng rang boi vi ndng do cla cac san pham phan tmg thi thdp hon do
viéc bd sung ché phdm bd sung, nén murc bin quanh ma cé thé tich tu trong sudt
quy trinh xir ly truéc duge lam giam va/hodc duoc loai bo, Mic du céc tac gia sang
ché khong mudn bi rang budc bai Iy thuyét cu thé bét ky.

Theo cac phwong an cu thé, viéc bd sung ché phdm bd sung tao ra viéc bd
sung chat thu don san phdm phéan tng & tin s nhd hon trong sudt quy trinh xir 1y
trude. Tuc 13, vide bd sung chit thu don san phim phan tng vao ché pham tién xir
Iy xay ra sb 1an it hon, so v&i cac phuong phap khong phai 1a céc phuong phap cua
séng ché. Theo cac phuong an khéc, viée bd sung ché phidm bd sung tao ra luong
chit thu don san phdm phan tng it hon ma dugc bd sung vao ché phdm tién xr ly

trong subt quy trinh xir Iy trudc so véi lwong ctia chat thu don san phidm phan tmg
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ma dugc bd sung theo cac phuong phap khong phai 1a céc phuong phéap cta sang
ché.

Theo céc phuong 4n cu thé, sang ché dé xuét phuong phap bd sung ché phdm
tién xir Iy bao gém: (I) bd sung ché pham bd sung vao ché phim tién xur ly, trong dé
ché pham bd sung vé& co ban bao gdém: a) ion kim loai florua phuc dugc hoa tan
trong d6 ion kim loai bao gém kim loai nhom IITA, kim loai nhom IVA, kim loai
nhom IVB, hodc cac dang két hop cua ching; b) hop phﬁn chura oxit, hydroxit, hoac
carbonat ctia kim loai nhém IITA, kim loai nhom IVA, kim loai nhom IVB, hodc cac
dang két hop ctia chung; va ¢) ion kim loai dugc hoa tan bao gdm kim loai nhém
IB, kim loai nhom IIB, kim loai nhom VIIB, kim loai nhém VIII, kim loai thudc
ddy lantanit, hodc cic dang két hop ctia chung, va trong d6 ché phdm tién xur ly bao
gdm: (i) ion kim loai dugc hoa tan bao gdm kim loai nhém IB, kim loai nhom IIB,
kim loai nhém VIIB, kim loai nhém VIII, kim loai thuéc diy lantanit, hodc céac
dang két hop ctia ching; (ii) ion kim loai florua phtc duoc hoa tan trong do kim
loai nguyén tt bao gém kim loai nhém IIIA, kim loai nhém IVA, kim loai nhom
IVB, nhém VB kim loai, hoic cac dang két hop ctia chung; va nudc; va (II) khudy
hén hop ctia ché pham bd sung va ché phdm trude xir Iy.

Theo céc phuong 4n cu thé, sang ché dé xut phuong phap bd sung ché phim
trude xir Iy bao gdm: (I) bb sung ché phdm bd sung vao ché phdm trude xu 1y, trong
d6 ché phAm b sung vé co ban bao gdm: a) ion kim loai florua phirc duoc hoa tan
trong d6 ion kim loai bao gém kim loai nhém IIIA, kim loai nhom IVA, kim loai
nhém IVB, hogc cic dang két hop cta ching; va b) hop phan chira oxit, hydroxit,
hodc carbonat cuia kim loai nhém IIIA, kim loai nhéom IVA, kim loai nhom IVB,
hoic cac dang két hop cta chung; va trong d6 ché phdm trude xir Iy bao gdm: (i)
ion kim loai dugc hoa tan bao gém kim loai nhém IB, kim loai nhém IIB, kim loai
nhém VIIB, kim loai nhém VIII, kim loai thudc ddy lantanit, hodc cac dang két hop
clia ching; va nuéc; va (II) khudy hdn hop cta ché pham bd sung va ché phdm
trude xu ly.

Céac phuong 4n khéc ctia sang ché dé xuat ché pham bd sung bao gdm: (a)
ion kim loai florua phttc dugc hoa tan trong d6 ion kim loai bao gém kim loai nhom

IIIA, kim loai nhém IVA, kim loai nhém IVB, hodc cac dang két hop cua chung; va

-16-



23212

(b) hop phén chura oxit, hydroxit, hodc carbonat cua kim loai nhém IIIA, kim loai
nhém IVA, kim loai nhém IVB, hoic cac dang két hop ciia chiing, trong d6 it nhét 8
phan trim theo trong lugng cua tong cac ion kim loai ctia cac hop phin (a) va (b) c¢6
mit trong ché pham b sung duge cung cip boi hop phan (b). Cac hop phan (a) va
(b) c6 thé 12 loai bit ky trong sb nhiing loai duoc d& cap trén day.

Theo céc phuong an cu thé, ché phim bd sung con bao gém: (c) ion kim loai
duoc hoa tan bao gém kim loai nhém IB, kim loai nhém IIB, kim loai nhom VIIB,
kim loai nhém VIIL, kim loai thudc diy lantanit hoic cdc dang két hop cua chung.
Ton kim loai dugc hoa tan (c) c6 thé 1 loai bit ky trong sé nhitng loai dugc dé cap
trén day.

Theo cac phuong 4n cu thé, ché pham trude xir 1y duoc bd sung bang ché
pham bé sung theo cac phuong phép ctia sang ché c6 thé duoc phu 1én nén kim loai.
Cac nén kim loai thich hop cho viée str dung trong sang ché bao gdm nhimg loai ma
thuong dugc st dung trong viée lp rap than 6 t6, cic bd phan 6 16, va cac vat dung
khac, nhu cac bd phan kim loai nho, bao g(‘A)m cac vat siét chit, tic 14, dai bc, bu
16ng, dinh vit, dinh ghim, dinh, cai ghim, nit bAm va c4c loai tuong tu. Cac vi du cu
thé vé nén kim loai thich hop bao gdm, nhung khéng chi gii han &, thép cudn lanh,
thép cudn néng, thép duge phu bing k&m kim loai, cac hop chat kém, hodc cac hop
kim k&m, nhu thép dugc ma kém béng ma dién, thép dugc ma kém dugc nhing
néng, thép trang k&m, va thép duoc ma bing hop kim kém. Dong thoi, c6 thé st
dung hop kim nhom, thép duoc ma nhém va céc nén thép dugc ma hop kim nhom.
Céc kim loai mau thich hop khic bao gém ddng va magie, ciing nhu cac hop kim
clia nhimng chit liéu nay. Ngoai ra, nén kim loai ¢6 thé 1a mép cét ciia nén ma duoc
xu ly khéc di va/hodc dugc phu trén phﬁn con lai ctia bé mat cua nd. Nén kim loai
c6 thé & dang, vi du, tAm kim loai hoic mét linh kién duoc ché tao.

Trudc tién, c6 thé lam sach nén dé loai bd chit nhon, bui, hodc tap chit khac.
Diéu nay thuong duogc thuc hién béng cach st dung chét 1am sach kiém nhe hodc
manh, nhu nhitng loai cé ban trén thi truong va thuong duoc st dung trong cac quy
trinh xir 1y trudc kim loai. Cac vi du cta chit lam sach kiém thich hop cho viéc su
dung trong sang ché bao gdm CHEMKLEEN 163, CHEMKLEEN 177, va
CHEMKLEEN 490MX, mdi mot chit trong s6 ching thi dugc PPG Industries, Inc.
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ban trén thi truong. Thuong theo sau va/hogc trude nhitng chit lam sach nhu vay 1a
su suc rira nudce.

Theo cac phuong an cu thé, ché pham trude xir 1y duge bd sung theo cic
phuong phép clia sang ché c6 thé duoc dat tiép xuc voi nén biang ky thuat bt ky
trong cac k¥ thuat da biét, nhu nhung hay ngam, phun, phun ngit quing, nhiing sau
do6 1a phun, phun sau d6 1a nhing, chai, hogc phu lan. Theo cac phuong an cu thé,
ché pham trude xir Iy khi dwoc phil 1én nén kim loai 1a & nhiét d6 nim trong khoadng
tir 50 dén 150°F (10 dén 65°C). Thoi gian tiép xtic thuong 1a tir 10 gidy dén nim
phut, nhur 30 gidy dén 2 phut.

Theo céc phuong 4n cu thé, ion kim loai dugc pht ctia ché phim trude xi ly
pht thudng nam trong khoang tir 1 dén 1000 miligam cho mdi mét vudng (mg/m?),
nhu 10 dén 400 mg/m2 D6 day cua mang phu xit 1y trude ¢ thé thay ddi, nhung no
thuong 14 rit mong, thudng c6 d6 day 1a nho hon 1 micromet, trong mot sd trudng
hop né 1a tir 1 dén 500 nanomet, va, trong cac trudng hop khéc nita, né 1a tir 10 dén
300 nanomet.

Sau khi tiép xtic v6i dung dich xit ly trude, nén c6 thé duoc ria bing nudc
va duogc lam kho.

Theo cdc phuong 4n cu thé, sau khi nén dugc cho tiép xuc v6i ché phim
trude xtr ly ma da duoce bd sung theo cac phuong phép cia sang ché, thi sau d6, né
duoc cho tiép xtc voi ché phdm phit bao gdm nhua tao mang. K¥ thudt thich hop
bat ky c6 thé dwoc str dung dé cho nén tiép xtc véi ché phdm pha nhu vay, bao
gdm, vi du, chai, nhung, phu theo dong chay, phun va cac phuong phap tuong tu.
Theo cic phuong 4n cu thé, cac k§ thuét cho tiép xtic nhu vay bao gbém budc phi
dién ly trong d6 ché pham c6 thé két léng dién hoa duoc duge két ling lén trén nén
kim loai bang su két lang dién hoa.

Nhu dugc sir dung & day, thuat ngit “nhua tao mang” dugc dung dé chi cac
loai nhya ma c6 thé tao mang lién tuc tu chéng dd trén it nhét 13 bé mit nim ngang
ctia nén khi loai bd chét pha lodng hodc chit mang bit ky c6 mat trong ché phim
hodc khi lam déng rin & nhiét d6 moi truong hodc nhiét ¢ cao. Cac nhua tao mang
thong thuong ma cé thé duoc sir dung bao gbém, ma khong gi6¢i han, nhitng loai

thuong dugc st dung trong cac ché pham pha OEM 6 t6, cac ché phim phi phuc
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hdi 6 t6, cac ché phim phu céng nghiép, cac ché phim phu kién tric, cac ché pham
pht cudn, va cac ché phdm phu trong nganh khong gian vii tru, bén canh nhitng ché
phdm khac.

Theo cac phuong an cu thé, ché phdm pht bao gdm nhua tao mang rn nhiét.
Nhu duoc st dung & day, thuat ngit “rdn nhiét” duoc ding dé chi nhua ma “déng
ran” mot cach khong thuan nghich khi xt Iy déng rén hoic lién két chéo, trong dé
cac chudi polyme ciia cac hop phan polyme duoc két ndi véi nhau bang lién két
cong hoéa tri. Thudc tinh nay thudng gin lién v6i phan tmg lién két chéo cta cac ciu
tir ché pham thuong dugc kich thich, vi du, bing nhiét hodc birc xa. Phan tng déng
rin hoéc lién két chéo cling c6 thé duoc thuc hién dudi cac diéu kién moi trudng.
‘Mot khi dugc dong ran hodc duoc lién két chéo, nhua rin nhiét s& khong tan chay
khi 4p dung nhiét va khong tan trong dung méi. Theo cac phuong an khéc, ché
phém phu bao gém nhua tao mang déo néng. Nhu dugc st dung & day, thuat nglr
“déo néng” duoc ding dé chi nhua bao gdm cac hop phan polyme ma khéng duoc
lién két bang lién két cong hoa tri va do d6, c6 thé bién thanh dong chit long khi gia
nhiét va tan dugc trong dung moi.

Nhu duge d& cap trén day, nén c¢6 thé duge cho tiép xic voi ché pham phu
bao gdm nhwa tao mang bing budc phu dién ly trong d6 chit phi co thé két ling
dién hoa duoc duoc két léng 1én trén nén kim loai béng su két 1éng dién hoéa. Cac
ché phdm phui c6 thé két lang dién héa dugc thich hop bao gdm nhiing loai duoc mo
ta trong Cong bd Pon yéu cdu cap Patent My s6 2009/0032144A1, doan [0051] dén
doan [0082], phan trich dAn cta tai liéu nay dugc dua vao day bang cach vién dan.

Minh hoa cho sang ché 1 nhiing vi du dudi day, nhitng vi du nay khéng
duoc xem la 1am giéi han sang ché & nhitng chi tiét ctia chung. T4t ca céc phan va
ty 18 phan tram trong cac vi du, ciing nhu trong sudt ban mé ta nay, la theo trong

luong trir khi dugce néu khac di.

Vi du thwe hién sang ché
Vidu 1
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Ché phim b sung duoc didu ché nhu sau. Luong clia mdi thanh phan trong

céc thanh phan c6 mit trong ché phdm bd sung cua vi du 1 duoc phan anh trong

bang 1 dudi day. Mdi ty 1& phan trim 1a dugc biéu hién theo trong luong.

Bang 1
Axit hexaflozirconic, 45% (mua tir Honeywell) 5,6%
Ziricon carbonat kiém (mua t¥ Blue Line 1,3%
Corporation)
Dung dich dong nitrat, 18% ddng (mua tir Shepherd 1,8%
Chemical)
Nudce da khir ion can bang

Céac nguyén li¢u dudi day dugc st dung:

CHEMFIL BUFFER, dung dich dém kiém do PPG Industries, Inc.
ban trén thi truong.

CHEMKLEEN 166HP, san phém lam sach kiém do PPG Industries,
Inc. ban trén thi truong.

CHEMKLEEN 171A, san phdm lam sach kiém do PPG Industries,
Inc. ban trén thi truong.

ZIRCOBOND CONTROL #4, do PPG Industries, Inc. ban trén thi
truong.

ZIRCOBOND R1, chét bd sung do PPG Industries, Inc. ban trén thi

truong.

Bé xur Iy trude ziricon twoi dugc diéu ché bang cach st dung 0,88 gam trong

mdi lit axit hexaflozirconic (45%) va 1,08 gam trong mdi lit dung dich ddng nitrat

(ndng d6 2% ddng theo trong lwong). Phin con lai ctia bé 1a nudc da khir ion. PO

pH ctia bé duoc diéu chinh dén x4p xi 4,5 bing CHEMFIL BUFFER.

Hai phan phan udc 3,7 lit cia bé xtr Iy trude trén ddy duoc kiém nghiém nhu

sau, mot phan phan udc bing ZIRCOBOND R1 va phan phan udc con lai bang ché

pham bo sung cta vi du 1. Bé kieém nghiém moi mot chat bo sung, cac pand duoc

xtr 1y trudc trong 3,7 lit cta bé xir Iy trude duge md ta trén day dé 1am kiét no, va

sau d6, mdi bé dugc didu chinh bang cach sir dung chét bd sung thich hop.
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Céc muc ban du cua ziricon va florua tuy do duoc do trong mdi bé. Murc
ziricon dugc do bing sw phat huynh quang X-Rite. Mirc ziricon ban déu cua bé s&
duoc bd sung bang ZIRCOBOND R1 14 x4p xi 187ppm (dugc do & dang kim loai
nguyén t§). Mirc ziricon ban dau cua bé s& duge bd sung bing ché phim b sung
ctia vi du 1 13 xap xi 183ppm (dugc do & dang kim loai nguyén t).

Florua tw do ban dau ctia mdi bé dugc do bang phép phan tich dién cuc chon
loc ion (ISE) c6 st dung thiét bi do Accumet XR15 dugc chia d6 ¢6 dién cuc Orion
Ionplus Sure-Flow Fluoride Combination (model # 960900) (mua tir Fisher
Scientific) bang cach st dung phuong phap dudi ddy. Thiét bi do nay dugc chia do
béng cach st dung tiéu chuan chia d6 florua duoc tron voi chat dém ma duoc didu
ché nhu sau: nam muoi (50) mililit cua 10% dung dich dém trinatri xitrat duoc bd
sung vao mdi mau hai (2) mililit ctia 100 mg/l, 300mg/l va 1.000mg/1 tiéu chuin
florua. Pé do florua tu do, miu nguyén chat can dugc phan tich (tic 13, khong c6
chét dém) duogc bd sung vao cbec mo sach, va bo do thiét bi do Accumet XR15 duge
dit vao mau nay. Mot khi chi s§ doc dugc 1am 6n dinh, thi tri s6 duoc ghi lai. Tri s6
nay duoc chia cho hai muoi séu (26) dé dat dén ndng d6 cta florua tu do. Florua tu
do ban dau clia cac bé 1a x4p xi tir 21 dén 22ppm.

Céc pand dugc diéu ché dé xur ly thong qua cic bé nhur sau. Lam sach céc
pand nay trong hai (2) phut bang cach phu bang phun trong dung dich 2% thé
tich/thé tich cia CHEMKLEEN 166HP c¢6 0,2% CHEMKLEEN 171A duoc b
sung. Stc rira nhitng pand nay bang cach dim trong muoi (10) gidy vao nudc dugc
khtr ion, sau d6 14 phun x4p xi mudi (10) gidy bang nudc da khir ion.

Nhém gdm hai muoi (20) pand 4 x 6” duoc xit Iy théng qua mdi bé, su chon
Iwa pand bao gdm: mot (1) pand nhom (6111 T43); mot (1) pand thép cudn lanh; hai
(2) pano thép duoc ma kém dugc nhung néng; va muoi sdu (16) pand thép dugc ma
kém bing ma dién. Cac pand nay dugc nhing vao bé xir 1y trudc trong hai (2) phut
& xép xi 80°F (28°C), trong khi vAn khudy nhe. Tiép theo, cac pand duoc rira bang
phuong phép phun xap xi 10 — 15 gidy bang nudc dwoc khir ion, va duge lam kho

bang phuong phap thdi khong khi m.
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Sau khi xtr Iy nhém thir nhat gdm 20 pand thong qua bé, mdi bé trong cac bé
xu ly trude duge do v& muec ziricon, do pH, va muc florua béng cach st dung cac
phuong phap duoc mo ta trén day.

Dua trén nhimng phép do nay, ZIRCOBOND R1 va ché phdm bé sung ctia vi

| du 1 duoc bd sung vao mdi bé tuong Umg dé diéu chinh muc ziricon cua bé trd vé tri

sd bt dau. Nhimg diéu chinh dé dua d6 pH trong pham vi 12 4,4 - 4,8 va muc florua
tu do trong pham vi 14 tir 40-70ppm ciing duoc thuc hién, néu can thiét c6 su didu
chinh bat ky. o pH duge diéu chinh (néu can thiét) bing cach bd sung CHEMFIL
BUFFER vao mdi bé. Florua tu do duoc diéu chinh (néu cin thiét) bing cach bd
sung ZIRCOBOND CONTROL #4 vao mdi bé.

Quy trinh 1am kiét va b sung bé dugc md ta trén day duoc tiép tuc trong
nhém 20 pand cho dén khi tdng s6 300 pand duoc xir 1y trong mdi bé. Céac lugng
ZIRCOBOND R1 va ché pham bd sung cta vi du 1, CHEMFIL BUFFER, va
ZIRCOBOND CONTROL #4 dugc bd sung vao mdi bé duoc ghi lai. Bin quanh bt

ky duoc tao ra trong céac bé cling dugc thu gom va do. Céc két qué dugc thé hién

trong bang 2 dudi day:
Bing 2
Ché phdam bo St dung héa chat trong bé (gam) Bun quanh dwoc
sung Ch3tbd | CHEMFIL | ZIRCOBOND t(ao ra
sung BUFFER | CONTROL #4 gam)
ZIRCOBOND R1 543 g 74 g 87 g 16¢g
Vidu 1 489 ¢g 34 g 3,1g 0,9¢

Trong khi cac phuong an cu thé cia sang che nay da dugc mo ta trén day vi
muc dich minh hoa, s€ sédng t6 doi vdi chuyén gia trong linh vuc nay rang nhiéu
thay doi khac nhau vé cac chi ti€t cua sang ché co6 thé dugc tao ra ma khong di tréch

khoi sang ché nhu duge x4c dinh trong cac diém yéu cau bao ho kém theo.
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YEU CAU BAO HO

1. Phuong phap bd sung ché pham tién xtr Iy bao gdm budc:
bb sung ché phdm bd sung vao ché pham tién xir Iy c6 dang phéi ché khac
v6i dang phdi ché ctia ché phdm tién xi ly, trong d6 ché phim bd sung bao gom:

(a) ion kim loai florua phitc dugc hoa tan trong do6 ion kim loai bao
gém kim loai nhém IITA, kim loai nhém IVA, kim loai nhém IVB, hodc cac
dang két hop ctia chiing; va

(b) hop phan chira oxit, hydroxit, carbonat cta cdc kim loai nhom
IITA, kim loai nhém IVA, kim loai nhém IVB hodc cac dang két hop cua
ching, va trong d6 ché phim tién xtr Iy hau nhu khong chira oxit, hydroxit,
va carbonat ctia kim loai nhém IIIA, kim loai nhém IVA, hodc kim loai
nhém IVB trude khi bd sung ché pham bd sung vao ché phim tién xir 1y.

2. Phuong phap theo diém 1, trong d6 ché pham bd sung con bao gdm (c) ion
kim loai dugc hoa tan bao gém kim loai nhém IB, kim loai nhom IIB, kim loai
nhom VIIB, kim loai nhém VIII, kim loai thudc diy lantanit hodc cac dang két hop
ctia chung.

3. Phuong phép theo diém 1 hodc 2, trong d6 it nhit 8 phan trim theo trong
lugng ctia téng céc ion kim loai ctia cac hop phén (a) va (b) c6 mit trong ché phdm
bd sung duoc cung cip boi hop phén (b).

4. Phuong phép theo diém bit ky trong s6 cac diém tir 1 dén 3, trong d6 hop
phén (a) ctia ché phdm bd sung bao gdm HyTiFs, HoZrFs, HoHfFs, HaSiFs, HoGeFe,
H>SnFs hodc cac dang két hop ctia chiing.

5. Phuong phép theo diém bét ky trong s6 cac diém tir 1 dén 4, trong d6 kim
loai ctia hop phﬁn (b) bao gém titan, ziricon, hafini, nhom, silic, germani, thiéc hosc
céc dang két hop ctia chiing.

6.  Phuong phép theo diém bit ky trong sb cac diém tir 1 dén 5, trong d6 hop
phan (b) bao gdm ziricon carbonat kim, nhém hydroxit, oxit kém, silic hydroxit

hodc céc dang két hop ciia ching.
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7. Phuong phép theo diém bét ky trong sé cac diém tir 2 dén 6, trong do ion
kim loai dugc hoa tan ctia hop phan (c) bao gém mangan, xeri, coban, ddng, k&m
hoic cac dang két hop ctia chiing.

8. Phuong phép theo diém bat ky trong sé cac diém tir 1 dén 7, trong d6 hop
phén (a) 14 c6 mit trong ché phim b sung theo lrong ndm trong khoang tir 10 dén
92 phan trim theo trong lugng cic ion kim loai tinh trén trong lugng cua tdng cac
ion kim loai ctia cic hop phan (a) v (b) ciia ché phdm bd sung.

9. Phuong phép theo diém bat ky trong sb cac diém tir 1 dén 8, trong d6 hop
phan (b) c6 mit trong ché pham bd sung theo lugng nim trong khoang tr 8 dén 90
phan trim theo trong lwong c4c ion kim loai tinh trén trong luong cta tong cac ion
kim loai ctia céc hop phan (a) va (b) ctia ché phim bd sung.

10.  Phuong phap theo diém bét ky trong s& cac diém tir 2 dén 9, trong do hop
phan (c) c6 mit trong ché phim bd sung & ty 1é trong lwong 14 1:10 dén 10:1 tinh
trén trong lwong ciia téng céac ion kim loai cta cc hop phan (a) va (b) dén trong
lwong ctia tdng cac ion kim loai ctia hop phén (c).

11.  Phuong phép theo diém bit ky trong s6 cac diém tir 1 dén 10, trong d6 ché
pham tién xr Iy bao gbém:

nudc va (i) ion kim loai florua phttc duge hoa tan trong dé ion kim loai
bao gém kim loai nhom IIIA, kim loai nhom IVA, kim loai nhom IVB, nhém
VB kim loai hogc cac dang két hop ctia ching.

12.  Phuong phép theo diém bt ky trong s6 céc diém tir 1 dén 11, trong dé
ché pham tién xir Iy bao gdm:

) ion kim loai florua phttc dugc hoa tan trong d6 ion kim loai bao
gém kim loai nhém IIIA, kim loai nhém IVA, kim loai nhém IVB, nhom VB
kim loai, hodc cac dang két hop ctia chung;

(ii))  ion kim loai dugc hoa tan bao gém kim loai nhém IB, kim loai
nhom IIB, kim loai nhém VIIB, kim loai nhém VIII, kim loai thudc day
lantanit, hozc cac dang két hop ctia chung; va nudc.

13.  Phuong phép theo diém 11, trong d6 ion kim loai florua phirc dugc hoa tan
(i) ctia ché pham tién xtr 1y 1a giéng v6i ion kim loai florua phtrc dugc hoa tan (a)

cta ché pham bo sung.
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14.  Phuong phép theo diém 11, trong d6 ché phdm bd sung duoc bd sung theo
luong du dé duy tri néng do cua céc ion kim loai tr ion kim loai florua phtrc dugc
hoa tan (i) ctia ché pham tién xir Iy tir 10ppm dén 250ppm cac ion kim loai.
15.  Phuong phap theo diém 12, trong d6 ion kim loai duoc hoa tan (ii) cua ché
pham tién xir Iy 14 giéng véi ion kim loai dwoc hoa tan (c) ctia ché phim bd sung
bao gém kim loai nhom IB, kim loai nhém IIB, kim loai nhom VIIB, kim loai nhom
VI, kim loai thudc day lantanit, hodc cac dang két hop cua chung.
16.  Phuong phap theo diém 11, trong d6 ion kim loai cta ion kim loai florua
phitc duoc hoa tan (i) ctia ché phdm tién xir Iy bao gbém titan, ziricon, hafini, silic,
germani, thiéc hoic cc dang két hop cuia chiing.
17.  Phuong phép theo diém 12, trong d6 ion kim loai dugc hoa tan (ii) cta ché
phdm tién xir ly bao gdm mangan, xeri, coban, ddng, k&m hoic cac dang két hop
cua chung.
18.  Phuong phap bd sung ché phim tién xtr Iy bao gébm budc:
bd sung ché phim bd sung vao ché pham tién xir Iy ¢6 dang phdi ché khac
v6i dang phdi ché ctia ché phdm tién xtr 1y, trong d6 ché pham bd sung bao gdm:
(@)  hop phan bao gdbm HyTiFs, HyZrFs, HoHfFs, HySiFs, HaGeFs,
H>SnFs, hodc cac dang két hop cta chung; va
(b)  hop phin bao gdm oxit, hydroxit, hodc carbonat cua titan,
ziricon, hafini, nhom, silic, germani, thiéc hodc cac dang két hop cta ching,
va trong d6 ché phim tién x@ ly hau nhu khong chta oxit, hydroxit, va
carbonat cutia titan, ziricon, hafini, nhdm, silic, germani, hodc thiéc trudce khi
bd sung ché phdm bd sung vao ché pham tién xur ly.
19.  Phuong phap theo diém 18, trong d6 ché phdm bd sung con bao gém: (c) ion
kim loai duoc hoa tan bao gém mangan, xeri, coban, déng, ké&m hodc cac dang két
hop cua chung.
20.  Phuong phép theo diém 18, trong d6 ché pham tién xi Iy bao gom:
6] ion kim loai florua phic dugce hoa tan trong do ion kim loai bao
gém kim loai nhom IITA, kim loai nhom IVA, kim loai nhém IVB, nhém VB
kim loai, hodc cac dang két hop cua ching; va nuée.

21.  Phuong phap theo diém 18, trong d6 ché pham tién xr Iy bao gdm:
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(1) ion kim loai florua phirc dugc hoa tan trong d6 ion kim loai bao
gém kim loai nhom IITA, kim loai nhém IVA, kim loai nhém IVB, nhém VB
kim loai, hodc cac dang két hop cta chung;

(i1))  ion kim loai dugc hoa tan bao gém kim loai nhém IB, kim loai
nhoém IIB, kim loai nhém VIIB, kim loai nhém VIII, kim loai thudc day

lantanit, hodc céc dang ket hop ctia ching; va nudc.
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