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(54) PHUONG PHAP LAM TANG PO BEN CHONG AN MON CUA NEN CO LGP
HOP KIM CROM NGOAI CUNG

(57) Sang ché dé cap dén phuong phap 1am ting d6 bén chdng an mon cua nén cé 16p hop
kim crom ngoai cling, trong d6 phuong phap niy bao gom cac budc: (i) tao ra nén cé 16p
ngodi cung nay, trong d6 16p nay: c¢6 khoang mau xac dinh dugc bang CIELAB véi do
sang L* bang 79 hoidc cao hon, chira oxy va cacbon, va chira sit voi tong luong ndm trong
khoang tir 0% nguyén tir dén 1% tong sd nguyén tir trong 16p ngoai cung nay, (ii) tao ra
dung dich thu dong hoéa axit dang nudc, trong dé6 dung dich nay chira: ion crom hoa tri ba,
ion phosphat, mot hodc nhiéu hon mét anion cua gde axit hitu co, (iii) cho nén nay tiép xuc
v6i dung dich thu dong hoa va cho dong dién chay giita nén dudi dang catot va anot trong
dung dich thy dong hda sao cho 16p thu dong hoa duoc lang phu Ién 16p ngoai cung nay,
trong do: ¢ budc (i) 16p hop kim crom ngoai cung duoc lang phi1 bang cach dién phéan tir
ché pham ling phu axit dang nudc, trong do ché pham nay chira: ion crom hoa tri ba, it
nhit mot axit hitu co chtra gdc isothiureido va/hodc mudi ctia nd, va ion clorua voi tong
luong nam trong khoang tir 0% khdi luong dén 0,1% téng khoi luong cua ché pham ling
phu nay.
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Linh vue ky thuat dwgc dé cap
Sang ché @& cap dén phuong phap ting do bén chdng lai su in mon do mua
axit gy ra cua nén c6 16p hop kim crom ngoai cing dugc tao ra tir crom hoa tri

ba.

Tinh trang ky thuit clia sang ché

D3 biét 6 cac 16p niken va crom ling phu bang cach dién phan trén nén
kim loai hodc nén nhwa dugc dung nham muc dich trang tri va chtc nang. Ciing
da biét ring cac nén nhu vy c6 kha ning chéng an mon t5t va chip nhan duoc,
dac biét 1a néu 16p ngoai cing dugce tao ra tir crom hoa tri sau.

Tuy nhién, crom hoa tri sau, vi du, trong axit cromic la rat doc, gdy ung thu
va gdy nguy hiém cho méi trudong. Dic biét, viée xt ly nudce thai rat ton kém va
can nhiéu cong strc. Do d6, mong muén lam giam dén muc tbi thiéu viéc str dung
crom hoa tri sau. Két qua 13, cac 16p crom ngoai cung duoc tao ra tir crom hoa tri
sdu thuong c6 kha ning chéng an mon rAt t6t va duge san xuét theo quy trinh da
biét tir 14u, ngay cang dugc thay thé dan bang cic 16p crom ngoai cung dugc tao
ra t crom hoa tri ba. K& tir do, c6 cac nd luc lién tuc nham tbi wu héa cac 16p
crom nhu vy dé c6 dugc cic tinh chét it nhat tuong duwong véi cac 16p crom duge
tao ra tir crom hoa tri sau, vi du, vé kha nang chéng an mon.

Pé t6i wu hoa kha ning chdng an mon cta cac 16p crom ngoai cung dugce
tao ra tr crom hoa tri ba, cac phuong phap xur ly bé mat nhu phuong phap xt Ly
ngam va/hoic phuong phap thu dong hoa dién phén thuong dugc ap dung.

US 2015/0252487 A1 d& cap dén phuong phap bao vé chéng dn mon cai
tién cho nén duoc ma crom, ma da dugc ma crom tir bé ma Cr™ , Yeéu cu bao hod
phuong phap xu ly nén, trong d6 nén nay bao gbm 16p da dugc ma chtra crom
ling phu tir dung dich dién phén crom hoa tri ba, phuong phap nay bao gbdm céc

budc:
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(a) bd tri anot va nén lam catot trong dung dich dién phan chua (i) mudi crom héa
tri ba; va (ii) phirc chét;

(b) cho dong dién chay giita anot va catot nay dé ldng pht mang thy dong lén nén.
JP 2009-235456 A d& cap dén (i) dung dich xu Iy dién phén dung cho mang da
duoc ma crom di dugce tao ra tir dung dich ma crom hoa tri ba va (ii) phuong phap
xtr Iy dién phan mang da dugc ma crom da duoc tao ra tr dung dich ma crom hoa
tri ba, trong d6 dung dich nay chira hop chit crom hoa tri ba hoa tan trong nudec,
vi dy, crom sulfat, crom sulfat bazo, crom nitrat, crom axetat, crom clorua va
crom phosphat. Tai liéu nay con d& cap dén vat pham da dugc xir ly dién phan
duéi dang catot.

TP 2010-209456 d& cap dén dung dich xir Iy ngam dé ngin ngira sy ri sét
cia mang da dugc ma crom va phwong phap xur ly dé ngan nglra sy ri sét cla
mang di dugc ma crom (phuong phap xur ly ngan ngira gi sét) trong d6 dung dich
xtr Iy duge sit dung trong phuong phap nay co thé duoc st dung cho mang da
duoc ma crom hoa tri sau hodc mang da duoc ma crom hoa tri ba.

WO 2008/151829 Al d& cap dén phuong phép tao ra 16p phi chong an
mon, trong do bé mit can duoc xur ly dugc cho tiép xuc v6i dung dich xt ly dang
nudc chtra cac ion crom (III) va it nhAt mot hop chat phosphat, trong do ty 1€ gitta
ndng do cla lugng chit c6 cac ion crom (III) va ndng dd cia it nhét mot hop chét
phosphat (tinh theo orthophosphat)'ném trong khoang tir 1: 1,5 dén 1: 3. Phuong
phap cai thién kha nang chéng n mon cua bé mat kim loai, cu thé 1a bé mat kim
loai chtra kém, dugc dé xuét véi 16p chuyén héa. Céc ion crom (III) dugc tao ra
béi mudi crom vo co (IIT) hodc bang cach khir cac hop chét crom hoa tri sau thich
hop.

WO 2011/147447 A1 d& cap dén quy trinh tao ra 16p bao vé chong &n mon
hau nhu khong chta crom (VI) trén bé& mit ciua kém, nhom hodc magie va cé hop
kim cua céac kim loai nay. Bé mit can duoc xtr ly lan luot duoc cho tiép xac truc
tiép v6i hai dung dich xur ly dang nudc chita ion crom (111), ion kim loai cta bé
mat nén can duoc xt 1y va it nhét mot chét tao phitc. Dung dich x@r 1y thtr nhét ¢

d6 pH nim trong khoang tir 1,0 dén 4,0, trong khi dung dich xir ly th hai c6 do
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pH nim trong khoang tir 3,0 dén 12,0. Diém yéu ciu bao ho 12 dé cap dén quy
trinh xtr 1y thu dong & budc 1 dugce hd tro bang cich ndi nén dudi dang catot trong
dung dich thy dong hoa.

US 6,004,448 A d& cap dén ché phdm hoa tan chia chét va quy trinh ling
pht biang cach dién phan 16p phi crom oxit 1én nén kim loai tir bé chira hop chat
crom hoa tri ba.

Sy an mon kim loai thuong do cac diéu kién an mon va/hodc hop chét khac
nhau giy ra. Thong thuong, nén c6 16p hop kim crom ngoai cung phan tng khac
nhau v6i cac didu kién va hop chit an mon khac nhau nay. Trong nhiéu trudng
hop, nén va 16p hop kim crom ngoai cing cua n6 khong duoc bao vé da chong lai
tAt ca cac dang &n mon.

Vi du, mdt dang an mon moi truong da biét va manh 1a dang an mon do
mua axit gay ra. Nén ¢6 16p hop kim crom ngoai cung dugc tao ra tir crom hoéa tri
ba va duogc tiép xtc ty nhién v6i moi trudong, dic biét la cac vat pham st dung
trong 0 t6, thuong dé bi dang &n mon dic biét nay. Trong mot sb trudng hop, cac
16p ngoai cuing nhu vdy dugc ding cho muyc dich trang tri. Khuyét tat do su &n
mon gay ra nhanh chéng 1am suy giam cam giac vé mit quang hoc, va do d6 phai
tranh & mtc do t6t nhit c6 thé. Tuy nhién, trong nhiéu truong hop, dang &n mon
nay khong bi e ché dii. Hon thé nita, cac yéu cau vé kha ning chbéng an mon lién
tuc gia tang dé c6 dugc thoi gian s dung lau dai cta san pham tuwong tng. Do do,
¢6 nhu cau lién tuc dé cai thién kha ning chéng #n mon; trong truong hop cua
sang ché 1a nhdm 1am ting kha nang chéng an mon cua cac 16p hop kim crom
ngoai cling duge tao ra tir crom hoa tri ba chéng lai sy &n mon do mua axit gay

ra..
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Ban chét k§ thuit ciia sang ché

Do d6, muc dich cua sang ché, trén co s cac giai phap da biét néu trén, 13
lam ting kha ndng chéng in mon cla nén c6 16p hop kim crom ngoai cung da
dugc tao ra tir crom hoa tri ba, ddc biét 1a kha nang chéng lai sy an mon do mua

axit gdy ra clla nén néu trén.

MG ta chi tiét sang ché

Muc dich néu trén dat dugc bang phwong phéap lam ting kha nang chéng an
mon ciia nén ¢6 16p hop kim crom ngoai cing, t5t nhit 1a 1am ting kha nang
chdng lai sy an mon do mua axit gay ra cho nén c6 16p hop kim crom ngoai cing,
trong d6 phuong phép nay bao gdm cac budc:

(i) tao ra nén c6 16p ngoai cing nay, 16p nay:

- ¢6 khoang mau xac dinh duoc bang CIELAB véi d sang L* bang 79
hoac cao hon,

- chtra oxy va cacbon, va

- chua st véi tong lugng nam trong khoang tr 0% nguyén tir dén 1%
tdng sd nguyén tir trong 16p ngoai ciing nay,

(ii) tao ra dung dich thu dong hoa axit dang nudc, dung dich nay chura:

- ion crom hoa tri ba,
- ion phosphat,
- mot hoac nhiéu hon mot anion cta géc axit hitu co,

(iii) cho nén nay tiép xtc véi dung dich thy dong hoa va cho dong dién chay
gitta nén dudi dang catot va anot trong dung dich thu dong héa sao cho
16p thu dong hoa duoc ling pht 1én 16p ngoai cung,

trong do:

& buée (i) 16p hop kim crom ngoai cung dugc ling phu bang cach dién phan

tir ché pham ling phu axit dang nudc, ché phim nay chta:

- ion crom hoa tri ba,

- it nhit mot axit hitu co bao gdbm gdc isothiureido va/hodc mudi cua no, va
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; ion clorua voi tong lugng nam trong khoang tir 0% khdi lugng dén 0,1%

téng khdi lwong cla ché phim lang phu.

Trong sang ché, cum tr “ion crom hoa tri ba” dung dé chi ion Cr’'- & dang
tu do va dang phuec.

Hon thé nita, trong sdng ché, thuat ngit “it nhét” két hop véi gié tri cu thé dé
chi (va co thé trao d6i v6i) gia tri nay hodc cao hon so v4i gia tri nay. Vi du,, “it
nhit 90% khéi luong* dé chi (va c6 thé trao ddi véi) “90% khdi lugng hodc cao
hon so véi 90% khdi luong”. Tuong tu, “it nhit mot” dé chi (va co thé trao dbi
v6i) “mot, hai, ba hodc cao hon ba”.

L6p crom ngoai cung dugc tao ra tir crom hoa tri ba thuong 1a 16p hop kim
crom, thuong bao gdm cac nguyén t6 hop kim nhu cacbon va/hodc oxy, cu thé 1a
cacbon. Cac thi nghiém riéng da cho thdy rang loi ich bt ngd cua phuong phap
theo sang ché dua vao su két hop ctia hai khia canh. Thu nhét, hién twong an mon
do mua axit giy ra dugc giam dang ké néu 16p hop kim crom ngoai cung gin nhu
khong chira sét, tirc 1a trong sang ché, sét chi co mat voi tbng lugng ndm trong
khoéang tir 0% nguyén tir dén 1% tdng sd nguyén tir trong 16p hop kim crom ngoai
cung nay. Diéu nay thuong dat dugc bang cach st dung ché pham ling phu axit
dang nuéc chira ion crom héa tri ba nhung khong ¢6 hodc gan nhu khong c6 ion
clorua. Trong cac ché phém ling pha nhu vay thuong khong c6 hop chét sat/ion
sat duge hoa tan. Hon thé nita, cac ché phim ling pht nhu vy thudong dan dén
16p ngoai cung tuoi mau, bong, sang, thuong duoc dic trung bdi khodng mau xac
dinh duogc b'ﬁmg CIELAB vo6i d6 sang L* b.:?mg 79 hodc cao hon. Nhu dugc thé
hién trong phan thi nghiém, loi ich bat ngd ctia phuong phap theo sang ché hau
nhu khong thu duoc dbi véi 16p crom ngoai cung “tbi mau”, thuong bao gdm sat
va dugc ling phu tix ché pham ling phu chira ion clorua. Trong sang ché, “tbi
mau” dé chi do sang L* thép hon dang ké 79, dugc xac dinh béng CIELAB, vi du,
L* bang va thap hon dang ké 72. Thi hai, 16p hop kim crom ngoai cung nay dugc
tiép xtc v6i dung dich thy dong hoa axit dang nuéc chia ion crom hoéa tri ba, ion
phosphat, va mot hodc nhiéu hon mdt anion cta géc axit hitu co. Hon thé nita,

viée tiép xuc dugce thuc hién béng dién phan va thu duoc sy thu dong hoa 16p hop



38660

kim crom ngoai cung. Bét ngo 13, su két hop dic biét nay (16p hop kim crom
ngoai cung sang mau két hop voi sy thu dong hoa nay) tao ra do bén chéng in
mon gia tang rat tot, cu thé 1a kha nang chéng lai mua axit gy ra sy &n mon tang
rét t5t (dé biét thém chi tiét, xem phén thi nghiém dudi day).

Sau buéc (iii) cua phuong phép theo sang ché thu duoc nén c6 16p hop kim
crom ngodi cling sdng mau, da dugc thu dong hoa, tao ra kha nang chéng chiu su
an mon do mua axit gy ra tdng dang ké so v&i nén ¢ 16p hop kim crom ngoai
cling sang sang, khong dugc thu dong héa va so véi nén ¢6 16p hgp kim crom
ngoai cung “t8i mau” (c6 va khong c6 16p thu dong hoa; @8 biét chi tiét, xem phin
thir nghiém dudi day). Kha nang chéng lai mua axit gdy ra &n mon thuong dugce
danh gia bang phuong phap thir nghiém Kesternich (xem thém phan thi nghiém).

O buée (i) ciia phuwong phap theo sang ché, nén c6 16p hgp kim crom ngoai
cung (xuyén sudt ban md ta nay thuong duge viét tit 13 “1ép ngoai cung”) dugc
tao ra.

Phuong phép theo sang ché dugc wu tién, trong d6 ¢ budce (i) 16p ngoai
cung:

(a) dugc dua truc tiép 1én bé mit cla nén co s& dé tao ra nén nhu duoc xac

dinh & budc (i), hodc

(b) 16p cua chdng 16p, chong 16p nay niAm trén bé mit cta nén co s va ot

hon 1a bao gém mot hodc nhidu 16p dugc chon tir nhém bao gém 16p
niken, 16p hop kim niken, 16p d@)ng, 16p hop kim d@)ng, va lop maim
kim loai quy.

Néu 16p ngoai cung 1a 16p cua chdng 16p nhu vay, chéng 16p nay nam trén
bé mit cia nén co s& ndy, trong do nén co sé nay va chong 16p nay cung nhau tao
ra nén nhu dugc xac dinh & bude (i) cua phuong phap theo sang ché.

Trong mot sb truong hop, t6t hon 1a mot hodc nhiéu 16p trong chdng 16p nay (t6t
hon 1a niken hodc 16p hop kim niken) chta thém céc hat khong dan dién, tot hon
1a cac hat silic dioxit va/hodc cac hat nhom oxit.

Tét hon, néu nén co s& 1a nén co s¢ kim loai hodc nén co s& hitu co.
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Tét hon 13, nén kim loai 13 mot hodc nhiéu kim loai dugc chon tir nhém bao

gém sat, magie, niken, k&m, nhéom va déng, tdt nhat 1a sit, déng va kém. Trong
nhiéu trudng hop, tot hon 13 nén kim loai 12 nén co s& hop kim kim loai cta cac
kim loai néu trén.
Tét nhit 13, phuwong phép theo séng ché c6 nén kim loai duge chon tir nhoém bao
gdm nén thép, nén dbc khudn trén co s kém, nén dong thau, nén ddng va nén
nhom. Nén diac khuén trén co s& k&m thudng bao gé)m nhiéu hon mot hoac tAt ca
cac nguyén td kém, nhom, magie va déng. Nhian hiéu thuong mai dién hinh cho
cac san pham nhu vay 13, vi du, ZAMAC va Superloy.

Nén dong thau véi 16p hop kim crom ngoai cung duoc st dung cu thé trong
san xuét thiét bi vé sinh. Nén thép va nén duc khuédn trén co s& kém thudng dugc
st dung trong rat nhiéu vat phdm va thuong c6 16p hop kim crom ngoai cling
dung cho muc dich trang tri.

Trong mot sd truong hop, phuwong phap theo sang ché dugc uvu tién, trong
do 16p ngoai cung nam truc tiép trén bé mit cta nén, trong d6 nén 12 nén kim loai,
t6t hon 1a nén kim loai bao gém sit, tbt nhét 14 nén co sé kim loai la nén thép. Lép
hop kim crom ngoai cung nam truc tiép trén bé mit cia bé mit thép thudng c6 cac
dic tinh ma sat hoc rét tét. Trong nhiéu trudng hop, mong mudn ting thém kha
ning chdng lai sy &n mon do mua axit gay ra cho nén nhu vay.

Phuong phép theo sang ché dic biét ¢6 loi néu nén co sé 1a nén co sé kim
loai, t6t hon 12 nén co s hop kim kim loai, t5t hon nita 12 mdi nén nhu dugc xac
dinh trén day. Tuy nhién, 16p thu dong héa thu dugc bang phuong phép theo sang
ché ciing bao vé 16p hgp kim crom ngoai cing da lang phti 1én nén co s hitu co
tranh khoi sy an mon do mua axit gdy ra va mirc suy gidm quang hoc.

Tét hon 13, nén co s& hitu co dugc chon tir nhém bao gé)m nhua, tdt hon 1a
dugce chon tr nhém nhua cAu thanh bai acrylnitril butadien styrol (ABS), acrylni-
tril butadien styrol - polycacbonat (ABS-PC), polypropylen polyamit (PA).

Nén co s& hitu co cling duge sit dung dé san xuét thiét bi vé sinh va rat
nhidu vét phdm duoc st dung trong nganh cong nghiép 6 to, nhd d6 md phong cac

nén co s& kim loai hoac hop kim.
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Thong thudng, cac nén co s& hitu co dugc tao ra trudc tién dan dién nho
16p mam @ kim loai hoa tiép theo. L6p mam nhu vy thuong 1a 16p kim loai ling
phu bang phwong phap ling phu bang cach dién phén. Trong sdng ché, 16p mam
nhu vay thudc chdng 16p néu trén. Tét hon, néu 16p mam la 16p ddng hodc 16p
mém kim loai quy. Lop mam kim loai quy dugc wa tién dugc chon tir nhém bao
gbm 16p paladi va 16p bac.

Trong nhidu truong hgp, 16p ngoai cung 1a 16p cia chdng 16p, chdng 16p
nay nam trén bé mit ctia nén co so, t6t nhét néu nén co s6 12 nén co s hitu co.

Tuy nhién, néu nén co s& bao gdm niken hodc chdng 16p bao gbm 16p hop
kim niken va/hodc niken, t6t hon 1a 16p ngoai cung ¢ budc (i) cia phuong phap
theo sang ché nam trén 16p hop kim ddng hoic ddng. Piéu nay co6 thé ¢co loi dé
ngan ngira duge su ro ri clia cdc ion niken.

Trong nhiéu truong hop, theo phuong phép duge uu tién theo sang ché,
chdng 16p bao g6m 16p hop kim dong hoic dong, va trén d6 c6 mot hodc nhiéu
16p hop kim niken hodc niken, va trén do 16p ngoai cung nay la nhu dugc xac
dinh & budc (i) ctia phuong phéap theo sang ché. Tt hon, néu nén co sé 12 nén co
s& hop kim kim loai, tot hon nita 1a chira kém hodc nén co so hitu co, tot hon 1a
nhu duoc mo ta trén day.

Theo mot phuong phéap dugc uu tién theo sang ché, 16p ngoai cung c6 do
day 16p téi da maxi-mum 12 600nm hodc thap hon, t6t hon 1a 500nm hogc thap
hon. Do day 16p nhu vay la dién hinh cho cac 1ép hop kim crom trang tri. Theo

phuong phap theo sang ché, tdt hon néu 16p ngoai cung 1a 16p trang tri.

Lop hop kim crom ngoai cung:

O bude (i) ctia phuong phap theo sang ché, 16p hop kim crom ngoai cung
¢6 mit, bao gdm crom, va oxy va cacbon la cac nguyén t6 hop kim. Trong bbi
canh sang ché, nguyén t6 hop kim 12 nguyén t6 duoc lang phu ddng thoi voi crom.
Tét hon 13, mdt hodc nhiéu nguyén t5 hop kim khéc ngoai cacbon va oxy chua
trong 16p ngoai cung. Tét hon 13, mot hodc nhiéu nguyén td hop kim khac nita

duoc chon tir nhom bao gém Juu huynh va nito. Trong mot sb truong hop, theo
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phuong phap dugc uu tién theo sang ché, téng sb lwong nguyén t6 hop kim khdc
nita trong 16p hop kim crom ngoai cing 1a 5% nguyén tir hodc thap hon, tinh theo
tbng sb nguyén tir trong 16p hop kim crom ngoai cung, tdt hon 13 4% nguyén tir
hodc thép hon, t6t hon nita 1a 3% nguyén t hodc thép hon, tham chi tdt hon nita
1a 2% nguyén ti hodc thap hon. Trong mot vai truong hop, t6t hon 13 16p ngoai
cung khéng con chira cic nguyén t6 hop kim.

Theo phuwong phéap dugc uu tién hon nita theo sang ché, & bude (i) trong
16p ngoai cung cacbon c6 mit vdi tong luong nam trong khoang tlr 2% nguyén tir
dén 10% tbng sd nguyén ti trong 16p ngoai cung, t6t hon 14 ndm trong khoang tir
4% nguyén ti dén 9% nguyén tt, t5t hon nita 13 ndm trong khoang tlr 5% nguyén
tr dén 8% nguyén tir, thAm chi tdt hon nita 14 ndm trong khoang tir 6% nguyén ti
dén 7% nguyén t. Ngugce lai, 16p crom ngoai cung duoc tao ra tr crom hoéa tri
sau thuong khong chtra cacbon.

Theo phuong phap dugc uu tién theo sang ché, & budce (i) trong 16p ngoai
cung oxy c6 mit voi tong luong nam trong khoang tir 2% nguyén tir dén 15%
tbng s6 nguyén ti trong 16p ngoai cung, t5t hon 1a nam trong khoang tir 5%
nguyén tr dén 12% nguyén tir, t6t hon nita 1a nam trong khoang tr 7% nguyén tir
dén 11% nguyén tt, thAm chi t5t hon nita 1a ndm trong khoang tir 8% nguyén tu
dén 10,5% nguyén tu.

Theo phuong phéap dugc uu tién theo sang ché, & budce (i) 16p ngoai clung
chtra luu huynh, t6t hon 12 vdi tong lugng nam trong khoang tr 0,3% nguyén tt
dén 3,0% téng sb nguyén tit trong 1dp ngoai cung, t5t hon 12 nam trong khoang tir
0,4% nguyeén ti dén 2,5% nguyén ti, t6t hon nita 14 ndm trong khoang tir 0,6%
nguyén tu dén 1,5% nguyén tu. Néu 16p ngoai cung chira luu huynh, t6t hon 1a
v6i lwong nhu dugc xac dinh trén déy, do sang cua 16p ngoai cung chiu anh
hudng mot cach tich cuc. Tuy nhién, néu tong lugng cua luu huynh vuot dang ké
3,0% nguyén tir, dd sang clia 16p ngoai cling bi giam va, ngoai ra, bién thanh sic
do vang khong mong mudn.

Theo phuong phap dugc uu tién theo sang ché, tong lwong cua cac nguyén

t6 hop kim (bao gdm tht c4 cac nguyén tir ngoai trir crom) trong 16p hop kim crom
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ngoai cung 1a 28% nguyén t hodc thip hon, tinh theo tbng sb nguyén ti trong 16p
hop kim crom ngoai cung, tdt hon 14 23,5% nguyén tir hodc thip hon, tot hon nita
1a 20,5% nguyén tir hoac thap hon, tham chi tdt hon nita 13 18% nguyén tu hodc
thip hon.

Tét hon 13, cacbon, oxy, va luu huynh 1a cac nguyén t5 hop kim duy nhét;
ngoai trr cac tap chét tir sat.

Theo phuong phép theo sang ché, & budc (i) 16p ngoai cung gan nhu khong
chira sét, ttre 1a chi c6 kha nang chira lugng rat nho, vi du, tap chét (0% nguyén ti
dén 1% nguyén tir). Lugng nay ding @8 chi tht ca cac dang st bao gdm tAt ca cac
trang thai oxy hoa co thé. Theo phuwong phap dugc uu tién theo sang ché, & bude
(1) 16p ngoai cung chira st voi tong lwong nim trong khoang tlr 0% nguyén tir dén
0,7% téng sb nguyén tir trong 16p ngoai cling nay, tdt hon 1a 0% nguyén tu dén
0,5% nguyén tu, tdt hon nita 12 0% nguyén tt dén 0,3% nguyén tt, thAm chi tbt
hon nita 1a 0% nguyén tir dén 0,2% nguyén ti, t6t nhat 1a 0% nguyén tir dén 0,1%
nguyén t, thdm chi tdt nhit 1a 0% nguyén t dén 0,05% nguyén ti. Tét nhit 1a,
st khong thé do duoc. Tt hon 13, diéu nay c6 nghia la lan lugt hop chét chira sit
va ion sit khong chia trong ché phim ling phu axit dang nudc. Tuy nhién, lan
luot sat va hop chit chira sat/ion, dudi dang tap chét, ¢o thé chira trong lan lugt
16p ngoai cung va ché pham ling phu axit dang nudc. Cac luong nay dugc b
sung khong chu dinh va/hodc khong thé tranh dugc.

Theo phuong phap dugc wu ti€n theo sang ché, & budc (i) 16p hop kim
crom ngoai cung bao gdm crom véi tong luong it nhit 12 72% tbng sd nguyén tu
trong 16p hop kim crom ngoai cung, t6t hon 1a it nhat 76,5% nguyén tt, tot hon
nita 13 {t nhAt 79,5% nguyén tt, tham chi tt hon nira 1a it nhat 82% nguyén t.

Theo phuong phap dugc wu tién theo sang ché, & budce (i) 16p hop kim
crom ngoai cung bao gdm crom, oxy, cacbon, va luu huynh voi tong luong 95%
nguyén tir hodc cao hon, tinh theo tbng sd nguyén tu trong 16p hop kim crom
ngoai cung, tdt hon 12 97% nguyén ti hodc cao hon, tdt hon nira 1a 98% nguyén ti

hodc cao hon, thdm chi tdt hon nita 12 99% nguyén tir hodc cao hon, tdt nhét 1a
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99,8% nguyén tur hodc cao hon. Tbt hon 13, 16p ngoai cing hau nhu ciu thanh boi
crom, oxy, cacbon va luu huynh.

Trong mot sd trudng hop, theo phwong phap duge uu tién theo sang ché, &
buéc (i) 16p hop kim crom ngoai cung hau nhu khong chira, tdt hon 14 khong bao
gdm, phospho.

Theo phuong phap theo sang ché, 16p ngoai cung 12 16p sang mau. Nhu da
dé cap trén day, theo phuong phap theo sang ché, thong thuong 16p sang mau co6
kha ning chéng chiu sy &n mon do mua axit gy ra tang mot cach dang ké. Do do,
d6 sang L* trén co s& CIELAB khoang mau bang 79 hodc cao hon. Theo phuong
phap dugc uvu tién theo sang ché, & budc (i) 16p ngoai cing nady c6 khoang mau
xac dinh dugc béng CIELAB v6i do sang L* béng 80 hodc cao hon, tot hon 1a
bang 81 hogc cao hon, t6t hon nita 12 bang 82 hodc cao hon. Vi Iy do so sanh, 1op
ngoai cung dugc tao ra tlir crom hoa tri sau thuong c6 gia tri L* nam trong khoang
tir 84 dén 85, va thuong duge xem la rat sang mau va bong. Néi chung, gia tri L*
béng 0 (zero) tuong Ung vdi mau den, trong do gid tri L* bang 100 twong Gmg v6i
mau tring.

Trong sang ché, khoang mau CIELAB (dugc quy dinh boi Uy ban Chiéu
sang Qubc t€) dugc x4c dinh boi cac tham sb L *, a* vab* trong do L * nam
trong khoang tir 0 dén +100.

Theo mdt phuong phap dugc uu tién theo sang ché, & budc (i) chi ra 16p
ngoai ciing c¢6 khoang mau duge xac dinh boéi CIELAB vé6i kénh mau a * va b*
doc lap nam trong khoang tir -5,0 dén +5,0. Trong khoang nay, su xuét hién cta
16p ngoai cung chu yéu 1a mau xam/xdm va c6 mau crom.

Theo phuong phap dugc uu tién hon nira theo sang ché, & bude (i) 16p
ngoai cling nay c¢6 khoang mau xac dinh dugc bang CIELAB v6i kénh mau a*
nam trong khoang tir -2,0 dén +2,0, t6t hon 1a nam trong khoéang tur -1,0 dén +1,0,
t6t hon nita 1a ndm trong khoéang tir -0,9 dén +0,1, tham chi t6t hon nita 12 ndm
trong khoang tur -0,9 dén -0,1. Kénh mau a* mo ta 1An lugt phan mau do (gia tri

duong) va mau xanh 14 cdy (gia tri &m).
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Theo phuong phap dugc wu tién hon nita theo sang ché, & bude (i) 16p ngoai
cing nay c6 khoang mau xac dinh dugc bang CIELAB v6i kénh mau b* nam
trong khoang tur -4,0 dén +4,0, t5t hon 13 nam trong khoang tir -2,0 dén +3,0, tbt
hon nita 14 ndm trong khoang tr -0,5 dén +2.0, tham chi t6t hon nita 1a nim trong
khoang tir -0,25 dén +1,0. Kénh mau b* mo ta 1an lwot phan ciia mau vang (gia tri
duong) va mau xanh da troi (gia tri am). T4t nhat 13, kénh mau b* 4m tinh vi mau
sic hoi xanh dugc uu tién hon so v6i mau séc hoi vang, thu dugc tir kénh mau hoi
duong b*.

“L&p hop kim crom ngoai cung” ¢ nghia la & budc (i) khong c6 16p kim
loai hodc hop kim kim loai ndo khac nita dugc léng phu hodc c6 mit trén 16p
ngoai cung nay. Tét hon 13, khong 6 16p thy dong hoa (hitu co va/hodc v co) ¢6
mat trén 16p ngoai cung da d& cap & bude (i). Tuy nhién, trong pham vi cla sang
ché, didu nay khong loai trir bude 1am sach trude budce (iii). Hon thé nita, trong
mdt s trudng hop, theo phuong phap dugc uu tién theo sang ché, viéc xir ly so
bd 16p hgp kim crom ngoai cung trude bude (iii) duge thuc hién (vi dy, budc
nhing). Theo mot phuong phap dugc uu tién theo sang ché, trudc bude (iii) 1a
budc khac nira:

(ii-a) nhung nén thu duoc sau budc (i) vao dung dich xir Iy nhing dang nuéc

chtra
- ion crom hoa tri ba,
- ion phosphat,
- mOt hoac nhiéu hon mot anion cua géc axit hitu co,

trong d6 dong dién khong dugc dua vao trong qua trinh nhung nay.

Tét hon 13, dung dich xt ly nhung dang nuée (con dugc viét tit don gian
trong sang ché 1a dung dich nhtng) c6 do pH nam trong khoang tur 1 dén 3, tot
hon 12 nam trong khoang tir 1 dén 1,5, va chaa crom phosphat héa tri ba hoa tan
trong nudc va axit phosphoric. Tbng ndng do cta ion crom hoa tri ba nam trong
khoang tir 1 g/L dén 50 g/L, tinh theo tbng thé tich cua dung dich xr ly nhing
dang nudc, t&t hon 12 ndm trong khoang tir 8 g/L dén 12 g/L. Tuy y, dung dich xtr
ly nhung dang nudc chira tbng nong dd nam trong khoang tir 1 g/L dén 100 g/L,
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tinh theo téng thé tich ctia dung dich xir Iy nhiing dang nudc, clia mot hodc nhiéu
hop chit tao dém do pH, tdt hon 13 mot hodc nhiéu axit hitu co béo hoa tan trong
nudc, tdt hon nita 1a dugc chon tir nhém bao g@)m axit formic, axit axetic, axit ox-
alic, axit malonic, axit sucxinic, axit gluconic, axit malic, axit xitric, va mubi hoa
tan trong nudc cia chung, tot hon 14 natri va/hodc kali mudi ctia nd. Trong mot s6
truong hop cua phuong phap theo sang ché, t&t hon 12 nén nhu dugc xac dinh ¢
bude (i) duge nhing vao dung dich xir Iy nhiing dang nuéce nhu vay trong khoang
thosi gian tir 3 gidy dén 120 gidy trude budc (iii), tot hon 1a trong khoang thoi gian
tir 5 gidy dén 30 gidy. Trong qua trinh nhing, tdt hon 14 nhiét do cua dung dich xu
ly nhing dang nudc nam trong khoang tir 20°C dén 50°C, tét hon nita 12 nam
trong khoang tir 21°C dén 35°C. Sau khi xt 1y so b9, t5t hon 1a nén duoc rua k§
bang nuéc da duge khir ion.

Tét hon 13, dung dich nhung khéc véi dung dich thu dong héa, cu thé 1a
trong dung dich nhung ndng do ctia ion crom hoa tri ba cao hon so v@i trong dung
dich thu dong hoa, tuong tu d6i v6i nong dd cua ion phosphat. Hon thé nita, tbt
hon 1a 6 pH cta dung dich nhing thip hon so v6i cua dung dich thu dong hoa.

Ngoai thanh phén héa hoc cu thé, 16p ngoai cung cling c6 dac diém vat 1y cu
thé hon nira. Tt hon 13, 16p ngoai cung & bude (i) khong co vét nut va khong co
156 rdng. “Khong co 16 rong” dé chi sb 18 rong dudi 2000 16 r@ng/cmz, t6t hon 1a
dudi 1000 13 rdng/cm?, t5t hon nita 1a du6i 500 18 rdng/em?, tot nhat la dudi 200
16 réng/cmz. S6 16 réng cb thé dugc xac dinh béng cac thtr nghiém da biét, vi du,
thir nghiém Dupernell hodc thr nghiém Cass. “Khong co vét nit” dé chi sb vét
ntt dudi 500/cm, t6t hon 1a dugi 300/cm, t6t hon nira 1 dudi 200/cm.

Ché phdm lang phu axit dang nudc:

O budce (i) cua phuong phép theo sang ché, 16p ngoai cung dugc ling phu
bang cach dién phan tir ché pham ling phu axit dang nudc chtra (xuyén sudt ban
mo ta nay thuong dugc viét tét 1a ché pham ling phi)

- ion crom hoa tri ba,
- it nhat mat axit hiru co (t6t hon 1a carboxylic) bao gdm gbc isothiureido va/hodc

mudi cua no, va
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- ion clorua véi tong luong nam trong khoang tir 0% khéi lwong dén 0,1% tong
khdi luong ciia ché pham lang phu.

Ché phim ling phu I dang nudc, nghia la nude 1a dung mdi chinh, tt hon
la dung moi duy nhét. Do d6, t6t hon la it nhat mot axit hitu co bao gdm gbe
isothiureido va mudi cia né dé chi hop chit chi hoa tan trong nude. Do pH la do
pH cua axit, tic 1a t5t hon 13 bang 6,5 hodc thap hon. Theo phuong phap dugc wu
tién hon nita theo sang ché, & budc (i) ché phdm lang phu c6 d6 pH nim trong
khoang tir 2,0 dén 4,0, tét hon 12 ndm trong khoang tir 2,8 dén 3,8, tdt nhét 14 nim
trong khoang tir 3,2 dén 3,6. Do pH duogc tham chiéu la 55°C.

Theo phuong phap dugc wu tién theo sang ché, 16p ngoai cung duoc ling
phu bang dién phan véi mat do dong catot nam trong khoang tir 2 A/dm® dén 15
A/dm?, t6t hon 13 ndm trong khoang tir 3 A/dm” dén 7 A/dm®. Tuy nhién, trong
mdi trudng hop, tét hon 1a mét do dong catot dugce sir dung dé thu duoc 16p ngoai
cing cao hon so véi mat do dong catot duge st dung & bude (iii) dé thu duge 16p
thu dong hoa. Néu cuong dd dong dién vuot déng ké 15 A/dm* crom héa tri sdu
khong mong mubn duoc tao ra va trong mot sb truong hgp anot bi pha huy. Néu
cudong do dong dién thip hon dang ké 2 A/dm’ 16p ngoai cung dugc ling phu
khong hoan toan.

Pé lang phu bang cach dién phén 16p ngoai cung, cAn it nhat mot anot, t6t
hon 12 it nhat mét anot tro, t6t hon nita 13 it nhat mot anot dugce chon tir nhém bao
gdm anot than chi, anot titan da dugc platin hoa, anot platin, anot titan phu platin,
va anot titan phu iridioxit, t&t nhéat 13 it nhat mot anot duoc chon tir nhém bao gé)m
anot titan da duoc platin héa, anot titan phi platin va anot titan phu iridioxit.

Lép hop kim crom ngoai cung dugc lang pht bang cach dién phén tir ché
pham nuéc ling phu c6 tinh axit (nhu duge mo ta xuyen sudt ban mo ta), tot hon
la c6 nhiét do nim trong khoang tir 40°C dén 65°C. Tét hon 13, su ling pht bang
cach dién phin dugc thuc hién trong thoi gian tir 1 phut dén 15 phut, tot hon 1a tir
2 phut dén 12 phut.

Tét hon 13, cac ion crom hoa tri ba trong ché pham ling phu tur it nhét mot

mubi crom hoa tri ba. Poi voi mudi crom hoa tri ba, khong co gidi han déc biét
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tre khi tranh dugce mudi crom hoa tri ba chtra clorua. Cac mudi crom héa tri ba
dugc uvu tién duge chon tir nhom bao gé)m crom sulfat (bazo va/hodc axit), crom
format va crom axetat.

Theo phuong phap dugc uu tién theo sang ché, ion crom hoa tri ba trong
ché phém ling pht c6 mit voi tbng noéng do nam trong khoang tir 4 g/L dén 25
g/L, tinh theo tdng thé tich cla ché phdm ling pht nay, t5t hon nita 12 nm trong
khoang tur 5 g/LL dén 15 g/L va t&t nhat 12 nim trong khoang tir 6 g/L dén 12 g/L.
Téng néng @6 nay tinh theo khéi luong phan tir 1a 52 g/mol db6i véi crom.

Trong phuong phap theo sang ché, ché pham ling phu chta it nhét mot axit
hitu co bao gém mot chét isothiureido va/hodc mudi ctia n6 (nghia 1a isothiureido,
¢6 nghia 1a c6 thé hoan ddi cho nhau voi nghia 1a isothioureido, c6 y nghia gidng
nhau trong pham vi cua sang ché) . Trong pham vi clia sang ché, gbc isothiureido
c¢6 cong thirc sau: (NR1R2)C(=NR3)S, bao gdm céc mubi ctia no, trong do:

R' @é chi hydro hodc alkyl, tdt hon 1 hydro hodc C1 dén C4 alkyl, tot hon
nita 1 hydro, metyl, etyl, isopropyl, n-propyl, n-butyl, hoac tert-butyl,

R? dé chi hydro hodc alkyl, tét hon Ia hydro hodc C1 dén C4 alkyl, t6t hon
nira 1 hydro, metyl, etyl, isopropyl, n-propyl, n-butyl, hodc tert-butyl, va

R® dé chi hydro hoc alkyl, tt hon Ia hydro hodc C1 dén C4 alkyl, t6t hon

nita 12 hydro, metyl, etyl, isopropyl, n-propyl, n-butyl, hoac tert-butyl.
Tbt hon 13, it nhit mot trong sb cac Rl, Rz, vaR’1a hydro, hodc it nhit mot trong
sé cac R' va R* 1a hydro. Tét hon nita, néu tit ca cac Rl, Rz, vaR'1a hydro.
Trudong hop sau duogc dai dién béi géc isothiureido sau: (NH,)C(=NH)S—, dugc
wu tién nhat. Trong gdc nay, “- ndi & mot diu véi nguyén tur luu huynh S dé chi
lién két cong hoa tri voi phan con lai cua axit hitu co.

Tét hon, néu gde isothiureido 1a gbc két thuc.

Trong ché pham ling ph, t6t hon 12 it nhat mot axit hitu co bao gbém gdc
isothiureido va mudi cta né dugc dai dién bdi it nhit mot hop chat cla
A—(CH,),-B, va/hoic mudi cua no, trong do:

A dé chi gbc isothiureido, t6t hon 1a gbc isothiureido duge mo ta trén day

duoc uu tién,
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B ddc 1ap duge chon tir COOH va S(=0),-OH, t5t hon néu 1a COOH, va

n 1a s nguyén nam trong khoang tur 1 dén 10, tdt hon 13 ndm trong khoang
tir 1 dén 8, tot hon nita 1a nam trong khoang tir 1 dén 6, tdt nhét 1a nim trong
khoang tur 2 dén 4. “Mubi cta né” bao gém, vi du, nhom carboxylic da dugc khir
proton héa, trong d6 proton dugc thay thé bang cation kiém.

Tét hon 12, it nhit mot axit hiru co bao gdm gbc isothiureido va mudi cua
n6 tét hon 1a bao goém it nhit mét axit carboxylic bao gdm gbc isothiureido
va/hodc mudi cia no, t6t hon nita 1a chi bao gém axit carboxylic bao gdm gbe
isothiureido va/hoic mubi ciia né. Do d6, phuong phép tuong ang dugc uu tién.
Theo phuong phap dugc uu tién hon theo sang ché, ché phim ling phu axit dang
nugce cua budce (1) it nhit mot axit hitu co bao gdm gbc isothiureido va mudi cla
n6 bao gdm it nhit mot axit mono-carboxylic bao gdm gbc isothiureido va/hodc
mudi cua no, tot hon 1a bao gdm it nhit mét axit mono-carboxylic bao gdm gbe
isothiureido két thiic va/hoic mudi ctia né. Tt hon 13, it nhit mot trong s6 it nhét
mot axit carboxylic nay, tdt hon 13 nhu duge xéac dinh trén day, chira tbng sb tir 3
dén 12 nguyén tr cacbon, t6t hon nita 1a tir 3 dén 10 nguyén tir cacbon, thdm chi
t6t hon nita 12 tr 3 dén 8 nguyén tir cacbon, t6t nhat 12 tir 3 dén 6 nguyén tir cac-
bon. Tham chi t6t hon nita 1, mdi axit trong sd it nhit mot axit carboxylic nay, tbt
hon 1a nhu duoc xac dinh trén day, chira téng s6 tir 3 dén 12 nguyén tir cacbon, tbt
hon nita 1a tir 3 dén 10 nguyén‘drcacbon,thanlchitéthon.n&alatﬁf3 dén 8
nguyén tr cacbon, t6t nhat 1a tir 3 dén 6 nguyén tir cacbon.

Ché phdm lang pht chua it nhAt mot axit hitu co bao gdm gbc isothiureido
(t6t hon 1a nhu dugc mo ta trén day, tot hon 1a nhu duge mo ta trong phuong an
dugc wu tién) va/hoac mudi ctia n6. Mudi ctia né bao g61n tAt ca cac dang ion, vi
duy, bao gém nhom carboxylic dugc khir proton hoa, nhom axit sulfonic dugc khur
proton hda, va/hodc gbc isothiureido dugc proton hoa.

Theo phuong phap dugc uu tién theo sang ché, trong ché pham ling phu
axit dang nudc cua bude (i) it nhat mot axit hitu co bao g6m gbc isothiureido va

mubi ctia n6 bao gdm hop chéat (NH,)C(=NH)S-(CH,),,-~COOH va/hodc mudi cia
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no, trong d6 m 1a s6 nguyén nam trong khoang tir 1 dén 10, t6t hon 13 ndm trong
khoang tir 1 dén 5, t5t hon nita 12 nam trong khoang tir 2 dén 4.

Theo phuong phép dugce uu tién hon nita theo sang ché, trong ché phim
ling phti axit dang nude cta budce (i) it nhét mdt axit hitu co bao gdm gbe isothi-
ureido va mudi clia né bao gdm hop chit (NH,)C(=NH)S-(CH,);-COOH va/hodc
muéi ciia né, tt hon 12 hop chat (NH,)C(=NH)S-(CH,);-COOH va/hogc mubi cua
n6. Hop chat cu thé da biét néu trén 1a axit beta-isothiureidopropionic (CAS 5398-
29-8). Hop cht nay va muéi ciia n6 dugc wu tién nhat vi thu dugc toc do lang pha
rit déng déu va én dinh so véi hop chét thay thé nhu thioure va/hoic thiosulfat
(thuong din dén viée toe d0 ling phu dao dong va khong diéu hoa). Hon thé nita,
thu duoc thu dugc do sang rat tdt va vé bé ngoai 4n dinh, déng déu vai hop chét
bao gdm gbc isothiureido. Noi chung, hop chit bao gdbm gbc isothiureido (i) tao ra
tudi tho cho ché pham ling phu cao hon so voi lan lugt thioure va thiosulfat, va
(ii) it nhay hon v6i céc bién d6i & ndng dd lam viéc cua chung va it nhay hon vdi
tap chat. Viéc dé ndéng do lam viec tdi wu cua thioure va thiosulfat trong khoang
rt hep nhanh chong dan dén su bién mau khong mong mudn cta 16p ngoai cung
tuong Ung.

Theo phuong phap dugc wu tién theo sang ché, trong ché phém ling pht
axit dang nudec it nhit mét axit hitu co bao gom gbc isothiureido va mudi cua nod
¢6 mit vdi tong lugng nam trong khoang ti 1 ppm dén 500 ppm, tinh theo tong
khéi luong ctia ché phdm lang phu, t5t hon 12 nam trong khoéng tir 2 ppm dén 250
ppm, t5t hon nira 1a nim trong khoang tir 3 ppm dén 120 ppm, tham chi tot hon
nita 14 ndm trong khoang tir 4 ppm dén 60 ppm. Tong lwong néu trén bao gdm tt
¢4 cac axit hitu co bao gdbm gdc isothiureido va mudi cua nd. Tuy nhién, dé xac
dinh tong luong nay, mudi duoc xem xét & dang khong tich dién/trung tinh (tic la
nhém axit 1a proton hoa va gbc isothiureido khong proton hoa; cling co nghia 1a,
vi du, cation cua kim loai kiém khong dugc xem xét). Néu tdng nong do thap hon
1 ppm khong thu dugce do sang theo yéu cau va khong du @rc ché duge sy an mon
do mua axit gay ra. Néu tdng ndng do vugt dang ké 500 ppm quan sat dugc vé bé

ngoai khong mong mudn va mau sac toi hon. Tét hon 13, tat ca cac axit hiru co
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bao gdm gbc isothiureido va mudi ctia nd 13 axit carboxylic bao gdm gbc isothi-
ureido va/hodc mudi cua no, tdt hon 13 voi téng lwong va nhu dugc tinh trén day.
Theo phuong phap dugc uu tién theo sang ché, & bude (i) ché pham ling
phu axit dang nudc hau nhu khong chua, tbt hon 1a khong bao gbm, thioure va
thiosulfat. Trong sdng ché, thuat ngit “hau nhu khong chira” dédi tugng (vi du, hop
chét, nguyén liu, v.v) dé chi dbi tuong khong c¢6 mit hoan toan hodc chi c6 mat
v6i lugng rit nho va lugng (mac do) khong gay nhiéu khong anh huéng dén muc
dich du dinh cta sang ché. Vi du, d6i tugng nhu vay co thé dugc bd sung hodc su
dung khong co chu dinh, vi du, dbi v6i tap chat khong thé tranh khoi. Tot hon 1,
“hau nhu khong chtra” dé chi lugng ndm trong khoang tir 0 (zero) ppm dén 50
ppm, tinh theo tbng khdi lugng cla ché pham lang pht (néu xac dinh cho ché
phém nhu vay), hoéc tinh theo téng khéi luong cua dung dich thu dong hoa (néu
x4ac dinh cho dung dich nhu vay), t5t hon 12 ndm trong khoang tr 0 ppm dén 25
ppm, t6t hon nita 1a nam trong khoang tlr 0 ppm dén 10 ppm, tham chi t6t hon nita
12 ndm trong khoang tir 0 ppm dén 5 ppm, t6t nhét 13 nim trong khoang tir 0 ppm
dén 1 ppm. 0 ppm dé chi viéc khong chaa dbi twong twong tmg dugc uu tién nhét.
Cu thé 13, theo phuong phap dugc uu tién theo sang ché, & bude (i) ché pham
lang phu axit dang nude chia thioure voi tong lugng nam trong khoang tir 0 ppm
dén 1 ppm, tinh theo tdng khdi luong cta ché phdm lang pht, t6t hon 14 ndm trong
khoang tir 0 ppm dén 0,5 ppm, tdt hon nira 12 nim trong khoang tir 0 ppm dén 0,1
ppm, tot nhat 1a 0 ppm. '
Theo phuong phap dugc uu tién theo sang ché, ché phdm lang phti khong
chira hodc chi chira lugng ion amoni rat nho. Ion amoni thuong chira trong ché
phém lang phu la ion clorua. Pa cho rang ion amoni ¢6 tac dung lam 6n dinh cac
ché pham nhu vay va tranh dugc viéc cudong do dong dién cao giy chay trong quy
trinh ling phu. Tuy nhién, ion amoni khong dugc mong mudn trong ché pham
ling pht dugc st dung trong phuong phap theo sang ché. D cho rang chtng lam
giam toc dod ling pht theo cach khong mong mudn. Hon thé nita, ion amoni
thuong gy ra vAn d& nghiém trong trong viéc xtr 1y nude thai. Do do, theo

phuong phéap duoc uu tién theo sang ché, & bude (i) ché phim lang phu axit dang
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nuée chia ion amoni v6i tdng lugng ndm trong khoang tir 0% khdi lwong dén
0,1% tdng khdi lugng cla ché pham ling phu, t6t hon 12 nim trong khoang tr 0%
khdi lwong dén 0,05% khéi luong, t6t hon nita 12 nam trong khoang tir 0% khéi
lugng dén 0,03% khéi luong, tham chi t5t hon nita 13 nam trong khoang tir 0%
khéi Tuong dén 0,01% khéi luong, t6t nhat 12 0% khéi luong dén 0,005% khoi
lugng.

Theo phuong phap dugc uu tién nhit theo sang ché, & budc (i) ché phim
léng phu axit dang nudc khong chira mdt, nhiéu hon mot tat ca cac hop chét duge
chon tir nhom bao gém thioure, thiosulfat, va ion amoni.

Trong phuong phap theo sang ché, ché pham ling phu axit dang nudc chira
ion clorua v6i tong luong nam trong khoang tir 0% khdi luong dén 0,1% tbng
khéi luong ctia ché pham ling phu. Piéu d6 c6 nghia 1a khong mong mubn sy c6
mit cta ion clorua. Theo phuong phap dugc uu tién theo sang ché, & bude (i) ché
phdm ling phu axit dang nuéce chira ion clorua véi tbng luong nam trong khoang
ir 0% khéi luong dén 0,05% téng khéi lugng cua ché phdm lang phi, tot hon la
ndm trong khoang tir 0% khdi lwong dén 0,03% khdi lugng, tot hon nita 1a niam
trong khoang tir 0% khéi luong dén 0,01% khdi luong, tot nhét 13 nam trong
khoang tr 0% khdi luong dén 0,005% khdi luong. Nhu néu trén, ion clorua
thuong chtra trong ché phim ling phu dbi voi 16p crom ngoai cing “t5i mau”.
Néu téng luong cua ion clorua vuot dang ké 0,1% khéi lugng, khong du thu duoc
kha nang chong chiu sy &n mon do mua axit gdy ra.

Theo phuong phap duge uu tién hon nira theo sang ché, ché phdm lang phu
axit dang nudc hau nhu khong chua, t6t hon 1a khong bao gdm, ion florua. Theo
phuong phéap dugc uu tién hon nira theo sang ché, ché pham lang phu axit dang
nude hdu nhu khong chura, t6t hon 1a khong bao gom, hop chét bao gom flo.

Theo phuong phap duge uu tién hon nira theo sang ché, ché phim ling phu
axit dang nudc hau nhu khong chua, t6t hon 1a khong bao gom, ion bromua.

Theo phuong phap dugc uu tién hon nita theo sang ché, ché pham lang phu

axit dang nude hau nhu khong chira, t6t hon 1a khong bao gdm, ion iodua. Trong
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nhiéu trudng hop, cac halogen néu trén anh hudng tiéu cuc dén kha ning chong
chiu véi sy an mon do mua axit gy ra.

Theo phuong phap dugc uu tién theo sang ché, ché phim ling phu axit
dang nudc chua saccarin, t6t hon 1a véi tng ndng do nam trong khoang tir 1 g/L
dén 10 /L, tinh theo tdng thé tich cta ché pham lng phu. Céc thi nghiém riéng
da cho thiy rang saccarin anh hudng tich cuc (tic 1a téng) dén do sang va do dong
déu cua 1op ngoai cung.

Nhu néu trén, trong 16p ngoai cung, sy ¢ mat cua st hau nhu 14 diéu
khong mong mubn. Do d6, theo phuong phap dugc uwu tién theo sang ché, ché
phdm ling pht axit dang nudc hau nhu khong chia, tdt hon 1a khong bao gdm,
ion sit. Diéu nay bao gbm ion st trong tat ca cac s6 oxy hoa. Thong thuong, ion
sat gop ph?m lam t6i di dang ké 16p ngoai cung, 1a diéu khong mong mubn theo
sang ché.

Theo phuong phap duge uu tién theo sang ché, ché phim ling phu axit
dang nudc hau nhu khong chua, t5t hon 1a khong bao gbm, hop chat hodc sat bao
gdm crom héa tri sau. Do d6, lam giam dang ké cac van dé& lién quan dén moi
trurong va strc khoe.

Theo phuong phap dugc wu tién theo sang ché, ché pham ling phu axit
dang nudc hau nhu khong chua, t6t hon 1a khong bao gém, ion coban va ion ni-
ken. Céc thi nghiém riéng da cho thdy rang cic ion nhu vdy anh hudng tiéu cuc
(téc 12 giam) dén dd sang cua 16p ngoai cung. Do do, tdt hon 13 16p ngoai cung
hau nhu khong chua, t6t hon 1a khong bao gdm, niken va/hodc coban.

Theo phuong phap dugce uu tién theo sang ché, ché phim ling pht axit
dang nudc chira bo sung mdt, hai, ba hodc tat ca:

- it nhat mot (tét hon 1a mot) chét tao phuc ddi voi ion crom hoa tri ba, t6t hon 1a
duoc chon tir nhém bao gbm axit carboxylic va mudi cua no, va axit amin va
mubi cta n6; moi nhém nay khong bao gdm gbc isothiureido,

- it nhat mot (t6t hon 1a mot) hop chat tao dém pH,

- it nh&t mot (t6t hon 1a mot) mudi din dién khong chua ion clorua, t6t hon la

muoi natri va/hodc kali, va
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- it nhAt mot (t6t hon 1a mot) chat hoat dong bé mat, tot hon 1a dugc chon tir nhém
bao gém chét hoat dong bé mat cation va chét hoat dong bé mit anion.

Theo phuong phap rat dugc wu tién theo sang ché, ché phdm ling phti chira
it nh&t mot (t6t hon 13 mdt) chat tao phire di vdi ion crom héa tri ba, tot hon 1a
dugc chon tr nhém bao gbm axit carboxylic va mudi cta nd, va axit amin va
mubi ctia n6; mdi nhoém khdng bao gdm gbc isothiureido. Thong thuong, chét tao
phuec, cu thé 1a axit carboxylic, déng gop dang ké vao luong cacbon va oxy trong
16p hop kim crom ngoai cung.

Axit carboxylic va mudi cua né duge uu tién diung lam chét tao phuc ddi
véi ion crom héa tri ba dugc chon tur nhdm bao gém axit formic, axit axetic, axit
xitric, axit malic, va mudi cua no.

T4t c& céc chét tao phtc ddi va&i ion crom hoa tri ba (tirc 1a ngoai trur tat ca
céc axit hitu co bao gf”)m géc isothiureido va mudi cua nd) duoc uu tién cd mat
v6i tong nong do nam trong khoang tr 5 g/L dén 35 g/L, tinh theo téng thé tich
cua ché phdm lang phu nay, t5t hon nita 12 nim trong khoang tir 6 g/L dén 25 g/L,
t6t nhét 12 nam trong khoang tir 7 g/L dén 20 g/L. Tét hon 1a, tbng nong do cua
céc chét tao phirc nay cao hon dang ké so voi téng luong cla céc axit hitu co bao
gdm gdc isothiureido va mubi ctia nd. Theo sang ché, tong luong cla axit hitu co
bao gdm gbc isothiureido va mudi ctia n6 thudng khong du dé tao phuc dang ké
tong luong ctia ion crom hoa tri ba.

Hop chéit tao dém pH dugc vu tién duge chon tir nhom bao gém axit boric
va mudi ctia nd, axit carboxylic va mudi cua no, axit amin va mudi ctia nd, va
nhom sulfat. Tét hon 14, trong nhiéu trudng hop, hop chét giéng nhau dung lam
chét tao phirc cho ion crom hoa tri ba va chét tao dém pH. Néu axit boric va mudi
cia nod duoc st dung lam hop chét tao dém pH, tdt hon 1a téng néng dd cia ching
nam trong khoang tr 40 g/L dén 80 g/L, tinh theo téng thé tich ctia ché phim lang
phu.

Mubi din dién duogc wu tién bao gdbm céc ion sulfat.

Chét hoat dong bé mit duoc wu tién duge chon tir nhém bao gém sulpho-

sucxinat, alkyl benzen sulfonat, alkyl sulfat, alkyl ete sulfat, va ruou béo. Tt hon
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13, téng néng d6 cia tht ca céac chét hoat dong bé mat nam trong khoang tr 0,001
g/L dén 0,1 g/L, tinh theo tdng thé tich cua ché phdm ling ph.

Dung dich thu dong hoéa axit dang nudc:

O budc (ii) cua phuong phap theo sang ché, dung dich thu dong hoa axit
dang nude dugce cung cip (xuyén sudt ban mo ta nay thuong dugce viét tit 1a dung
dich thu dong hoa). Thudt ngt “cung chp” ding @ chi dung dich thu dong hoa
axit dang nuGc san sang dé str dung & budec (iii) ciia phuwong phap theo sang ché.
Trong dung dich thu dong héa nudce la dung moi chinh, t6t hon 1a chi c6 mdt dung
mdi duy nhét.

Trong phuong phéap theo sang ché, ion crom héa tri ba trong dung dich
thu dong hoa axit dang nudc thu duoc bang cach khir bang héa hoc crom héa tri
sau hoac béng cach hoa tan it nhat mot mubi crom hoa tri ba. Trong mot sb truong
hop, tdt hon 1a ion crom hoa tri ba thu dugc bé’mg cach hoa tan it nhat mot mudi
crom hoa tri ba, t6t hon 1a it nhat mot mudi crom héa tri ba hoa tan trong nude, vi
dung dich thy dong héa nhu vay tao ra kha nang chéng chiu sy &n mon do mua
axit gy ra tang rat tot. Khong co6 gidi han dic biét vé& mudi c6 thé duge sir dung.
Tuy nhién, mudi crom héa tri ba hoa tan trong nudc duge uvu tién dugc chon tir
nhém bao gdm crom sulfat (bazo va/hodc axit), crom clorua, crom format, va
crom axetat. Tuy nhién, trong cac truong hop khac, tdt hon 14 ion crom hoa tri ba
thu duogc bang cach khit bang héa hoc crom hoa tri sau vi do bén chdng dn mon an
tuong trong thr nghiém phun mudi trung tinh (NSST) duge quan sat thém véi
viéc tang kha nang chdng chiu sy an mon do mua axit gay ra.

Theo phuong phap duoc uu tién theo sang ché, dd pH cta dung dich thu
dong hoa axit dang nudce nam trong khoang tir 3,0 dén 5,0, tot hon 13 nam trong
khoang tir 3,1 dén 4,0, tt hon nita la ndm trong khoang tir 3,3 dén 3,9. P9 pH
dugc tham chiéu & 20°C. Néu do pH cao hon déang ké 5.0, thu duoc mic két taa
khong mong muén trong dung dich thu dong hoa. Néu d6 pH thép hon dang ké
3.0, thu dugc mic chéng chiu khong du véi su dn mon do mua axit gay ra. Tét
hon 13, khoang pH néu trén thu dugc va/hodc duy tri duge bang cach bd sung

hydroxit, tbt hon 1a bang lan luot natri hydroxit va axit phosphoric.
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Theo phuong phap dugc uu tién theo sang ché, téng ndng do cla ion crom
hoa tri ba trong dung dich thy dong hoa axit dang nudc nam trong khoang tur 0,1
g/L dén 50 g/L, tinh theo téng thé tich ctia dung dich thu dong hoa axit dang nudc,
tdt hon 12 ndm trong khoang tr 1 g/L dén 25 g/L, t5t hon nita 12 nim trong khoang
tir 1 g/L dén 10 g/L, tham chi t5t hon nira 12 nam trong khoéng tir 1 g/L dén 7 g/L,
t5t nhat 12 nim trong khoang ttr 2 g/L dén 7 g/L. Tong ndng d6 nay tinh theo khéi
lugng phéan tir 1a 52 g/mol d6i v6i crom. Néu tdng ndng do ciia ion crom hoa tri ba
thip hon déng ké 0,1 g/L, khong quan sat duoc hiéu tng thu dong hoa. Néu tong
ndng do vuot dang ké 50 g/L, thuong xuyén quan sat dugc céc thay d6i khong
mong mudn vé sic thai quang cta 16p ngoai cing nhu dém gi va mo nhoe. Hon
thé nita, tdng ndng do cao hon 50 g/L, quy trinh thu dong hoa thuong khong con
hiéu qua vé mit chi phi.

Theo phuong phap dugc uu tién theo sang ché, tdng ndéng dd cua ion phos-
phat trong dung dich thu dong héa axit dang nudc nam trong khoang tir 1 g/L dén
90 g/L, tinh theo tdng thé tich cta dung dich thu dong hoa, t5t hon 1a ndm trong
khoang tir 2 g/L dén 50 g/L, t6t hon nira 12 ndm trong khoang tir 5 g/L dén 40 g/L,
tdt nhét 12 nim trong khoang tir 8 g/L dén 30 g/L. Tong ndng do nay tinh theo
khéi lugng phan tir 1a 95 g/mol d6i voi ion phosphat (PO43 7). Trong dung dich thu
dong hoa axit dang nude duoc sir dung trong phuong phap theo sang ché, t6t hvcm
1a ion phosphat tao ra cac phirc v6i ion crom hoa tri ba hodc it nhat 12 dugc proton
hoa theo d6 pH axit cua dung dich thu dong hoa axit dang nude (vi du, H,PO4 6
do pH 3,5).

O bude (ii), dung dich thu dong hoa axit dang nudc chira mot hoac nhiéu,
tt hon 1a chi c6 mdt, anion cua géc axit hitu co, tot nhét 12 nham muc dich tao
phtc. Trong dung dich thu dong hoa axit dang nudc, mot hodc nhiéu hon mot ani-
on cua géc axit hitu co duoc proton héa (tic la duge c6 mat duéi dang axit hitu co
tuong tng) hodc dugc khir proton héa (tirc 1a dugc c6 mat duéi dang anion tuong
ung cua g axit hitu co), phu thudc vao do pH cua dung dich, hing s6 phan ly

axit cta axit hitu co tuong tng, va cdc phic hop bao gom anion cua goc axit hiru
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co. Néu anion ctia gdc axit hitu co 12 anion cta gdc axit hitu co véi nhiéu hon mot
nhom carboxylic, anion ¢ thé 14n lugt duoc proton hoa/khir proton hoa.
Theo phuong phap dugce uu tién theo sang ché, mot hodc nhiéu hon mot
anion ctia gdc axit hitu co trong dung dich thu dong hoéa axit dang nudc:
- duge chon tir nhém bao gdm anion clia gdc axit hiru co c6 mot gbc carbox-
ylic, anion cua gde axit hiru co c6 hai gdc carboxylic, va anion cla gbc axit
hitu co ¢6 ba gbc carboxylic,
- 8t hon 14 duoc chon tir nhom bao gbm anion cua gbc axit hitu co 6 hai
gdc carboxylic,
- t8t hon nita 1 anion tir axit hitu co dugce chon tir nhém bao gbm axit oxal-
ic, axit malonic, axit succinic, axit glutaric, axit malic, va axit tartaric,
- tt nhét 13 oxalat.

Theo phuong phap dugc uu tién nhét theo sang ché, mot hodc nhiéu hon
mdt anion ctia gde axit hitu co trong dung dich thu dong hoa axit dang nudce cua
budc (ii) bao gdm it nhAt mdt anion cia gde axit hitu co ¢6 hai gbc carboxylic, tot
hon 14 bao gdm it nhit mot anion clia gdc axit hitu co ¢6 tbng 2 dén 8 nguyén tir
cacbon va hai gbc carboxylic, t6t hon nita 1a it nhat mot anion ctia gbe axit hitu co
c6 tong 2 dén 6 nguyén tr cacbon va hai gbe carboxylic, t6t nhat 1a bao gom it
nhAt mot anion ciia gde axit hiru co ¢6 téng 2 dén 4 nguyén t cacbon va hai gbe
carboxylic.

Theo phuong phap dugc uu tién theo sang ché, téng ndng do ctia mdt hodc nhiéu
hon mot anion cua goc axit hitu co trong dung dich thu dong hoa axit dang nudc
nam trong khoang tir 1 g/L dén 30 g/L, tinh theo tdng thé tich cua dung dich thu
dong hoéa axit dang nudc, t5t hon 1a ndm trong khoang tir 2 g/L dén 14 g/L, tbt
hon nita 1a nam trong khoang tir 6 g/L dén 12 g/L. Téng ndng &6 dugc xac dinh
tinh theo dang monome dugc proton hoa hoan toan, khong dugc tao phurc cta axit
hitu co twong Ung. Néu tdng luong nay thap hon dang ké 1 g/L khong quan sat

> hiéu Gng thu dong hoa. Néu téng lugng nay vugt dan ke 30 g/1., doi khi
quan sat dugc cic thay d6i khong mong mudn vé séc thai quang cta 16p ngoai

cung, nhu dém gi va md& nhoe cling nhu hiéu Gng thy dong hoéa khong du.
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Theo phuong phap dugc uu tién theo sang ché, & budce (ii) dung dich thu
dong hoa axit dang nudc hau nhu khong chira, t6t hon 1a khong bao gbm, hop chét
crom hoa tri sau, tdt hon 13 hdu nhu khong chira, t6t hon 1a khong bao gdm, hop
chét crom hoa tri sau va hop chit nhom, t5t hon nita 14 hau nhu khong chua, tdt
hon 1a khong bao g@)m, hop chét crom héa tri sau, hgp chit nhom, hop chat mo-
lip-den, hop chét vanadi, va hop chét thay ngan. Theo céac thi nghiém riéng da cho
rang hop chét nhdm, hop chat mo-lip-den, hop chit vanadi, va hop chat thiy ngén
6 thé can thiép tiéu cuc vao phuong phap xac dinh va phéan tich crom hoa tri sau
trong dung dich thu dong hoa. Trong mot s6 truomg hop, t5t hon 13 dung dich thy
dong hoa hau nhu khong chua, t6t hon 12 khong bao gdm, mo-lip-den, von-fram,
va cac ion clia nguyén t6 thudc nhom 7 (vi dy, magie) dén nhom 12 (vi du, kém)
cia Bang hé théng tudn hoan cac nguyén t6 hoa hoc. Tt hon nita la dung dich thu
dong hoa hau nhu khong chira, tdt hon 13 khong bao g@)m, ion déng, ion kém, ion
niken, va ion sit. Tt hon 1a, crom hoa tri sdu dugc xac dinh va phan tich (bao
gdm dinh lugng) bang phuong phap diphenylcarbazit da biét thong thudng.

Theo phuong phap dugc uu tién theo sang ché, dung dich thu dong hoa axit
dang nudgc hau nhu khong chua, tdt hon 1a khong bao gdm, axit boric, tét hon 1a
hiu nhu khong chira, t6t hon 1a khong bao gdm, hop chét chira bo.

Theo phuong phap dugc uu tién theo sang ché, dung dich thy dong hoa axit
dang nudc hau nhu khong chira, tdt hon 1a khong bao gbm, thioxyanat, t6t hon 12
hau nhu khong chira, tdt hon 1a khong bao gdm, hop chét chta luu huynh bao
gdm nguyén tr luu huynh c6 trang thai oxy hoa dudi +6. Tuy nhién, didu do c6
nghia 12 dung dich thu ddng hoa, vi du, c6 thé chira cac ion sulfat (trang thai oxy
hoa bing +6), vi du, nhu anion ciia mudi dan dién (xem phin mo ta duéi day).

Theo phuong phap dugc uu tién theo sang ché, dung dich thu dong hoa axit
dang nudc chira mot hodc nhiéu mubi dan dién. T4t hon 13, tinh dan dién ctia dung
dich thu dong hoa nam trong khoang tir 1 mS/cm dén 30 mS/cm, dugc xac dinh &
25°C. Tét hon 1a, mot hodc nhiéu mudi din dién dugc chon tr nhom bao gém
mudi chtra sulfat, mudi chtra nitrat, va mubi chtra perclorat. T4t nhét 13, cation cua

mot hodc nhiéu mudi dan dién 1a natri. Do do, tot nhat 1a mot hodc nhiéu mudi
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dan dién dugc chon tir nhom bao gf”)m natri sulfat, natri nitrat, va natri perclorat.
Trong mdt sé trudng hop, phuong phép theo sang ché dugc wu tién, trong do cati-
on khong dugc chon tur nhém bao g@)m kali, amoni, va magie, tot hon nira 1a
khong dugc chon tir nhém bao g@)m kali, amoni, magie, canxi, stronti, va bari, 16t
nhét 1a khong dugc chon tir nhém bao gém kali, amoni, va kim loai kiém tho. Tét
hon 13, didu d6 c6 nghia 1a dung dich thy dong hoa trong phuong phap theo sang
ché khong bao gdm cation duge chon tir nhém bao gbm kali, amoni, va magie, tbt
hon nita 1a khong bao gdm cation dugc chon tir nhém bao gdm kali, amoni,
magie, canxi, stronti, va bari, t5t nhét 1a khong bao odm cation dugc chon tir
nhom bao g&n kali, amoni, va kim loai kiém thd. Tinh dan dién néu trén dugc uu
tién vi & budc (iii) cura s6 van hanh dién ap cua dung dich thu dong hoa co thé
duoc duy tri twong d6i thép va, do do, thiét bi chinh luu v6i cira s6 van hanh dién
ap tuong d6i nho ¢6 thé duoc st dung, c6 hidu qua vé chi phi. Tét hon 13, tong
ndng do clia mudi dan dién trong dung dich thu dong hoa nam trong khoang tir 0
g/LL dén 30 g/L, tinh theo téng thé tich cta dung dich thu dong hoa, tot hon nita 12
nam trong khoang tir 1 g/L dén 28 g/L.

Theo céc thi nghiém riéng, kali cation va céac ion kim loai thd trong mot $6
trrong hop gay ra su két tia khong mong muén trong dung dich thu dong hoa
twong tmg. Trong céc thi nghiém véi amoni cation trong dung dich thu dong hoa
tuong ung do6i khi quan sat dugc rang sau budc (iii) trong mot s6 truong hop sac
thai quang ctia 16p ngoai cung bi anh huéng ti€u cuc va xuét hién dém gi hodc mo
nhoe.

O budce (iii) cua phuong phap theo siang ché, nén (hoat dong nhu catot)
dugce tiép xuc v6i dung dich thu dong hoa (t6t hon 12 bang cach nhung nén vao
dung dich thu dong hoa) va dong dién dat duoc gilta nén va anot (anot cling
thuong dugc nhing vao dung dich thu dong hoa) sao cho 16p thu dong hoa duoc
ling phu 1én 16p ngoai cung.

Theo phuong phap dugc uu tién theo sang ché, & budec (iii) anot dugc chon
tir nhém bao gém anot dugc phu oxit kim loai hdn hop, anot graphit, va anot thép,

tdt nhat 1a anot dugc phu oxit kim loai hdn hop. Dugc dic biét wu tién 1a cac anot
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khong hoa tan nhu anot duge phi oxit kim loai hdn hop. Theo céc thi nghiém
riéng trong phuong phap theo sang ché, khéng mong mubn anot dugc phu oxit
kim loai hdn hop c6 tbc do oxy héa anot crom hoa tri ba thanh crom hoa tri sau
turong d6i thip. Tt hon 13, phwong phép theo séng ché duoc thuc hién theo cach
sao cho tdng luong ciia crom hoa tri sdu trong dung dich thu dong héa axit dang
nuée (néu & tAt ca cac anot dugc tao ra & budc (iii)) duy tri dudi mirc phat hién
trong khi phuong phap theo sang ché duoc thyuc hién (dé phat hién crom hoa tri
sau, xem phan mo ta trén day). Didu nay co thé dat dugc bang cach st dung anot
duoc phu oxit kim loai hdn hop nay. Anot dugc phu oxit kim loai hon hop duge
uu tién bao g61n mot hodc nhidu oxit dwge chon tir nhém bao gbm titan oxit, iridi
oxit, ruteni oxit, va platin oxit.

Tét hon, néu dong dién & budc (iii) 12 dong dién mot chiéu, tot hon nira la

khong bao gdm xung. Tuy nhién, dong dién nay cling nhu tbng ndng do cua ion
crom hoa tri ba trong dung dich thy dong héa khong du dé ling phu crom kim loai
& budce (iii) 1én 16p ngoai cung. Diéu d6 c6 nghia 1a 16p thu dong hoa khong phai
14 16p crom kim loai bd sung ma 1a 16p cia hop chét chtra crom hoa tri ba.
Theo phuong phap dugce uu tién theo sang ché, & buée (iii) dong dién dat duoc
vGi mat do dong catot nam trong khoang tur 0,1 dén 5 A/dm2, t5t hon 12 nam trong
khoang tur 0,1 dén 4 A/dmz, t5t hon nita 1a nam trong khoang tur 0,2 dén 3 A/dm’,
t4t nhét 1a nim trong khoang tir 0,3 dén 2 A/dm’. Néu cuong do dong dién thap
hon dang ké 0,1 A/dm?, khong thu dugc hiéu tng thu dong hoa du. Néu cuong do
dong dién vuot dang ké 8 A/dm?, d6i khi quan sat dugc cac thay dbi khong mong
mubn vé sic thai quang cua 16p ngoai cing nhu dbm gi va mo nhoe, va kém theo
12 hiéu tmg thu dong hoa khong du.

Theo phuwong phéap dugc uu tién theo sang ché, & budce (iii) dong dién dat
duoc trong khodng thoi gian tir 10 dén 300 gidy, t&t hon 14 tir 12 dén 240 gidy, tot
hon nita 13 tir 15 dén 120 gidy, tét nht 1a tir 20 dén 60 gidy. Néu khoang thoi gian
thap hon déng ké 10 gidy, khong thu dugc hiéu ting thy dong hoa du. Néu khoang

thoi gian vuot dang ké 300 gidy, quan sat dugc cac thay d61 khong mong mubn vé
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sic thai quang ctia 16p ngoai cung nhu dém gi va md nhoe trong mot sb trudong
hop.

Theo phuong phap dugc uu tién theo sang ché, & budc (iii) nhiét do cta
dung dich thu dong hoa nam trong khoang tir 20°C dén 40°C, t6t hon 12 nam trong
khoang tir 22°C dén 30°C. Néu nhiét do vuot dang ké 40°C, doi khi quan sat dugc
cac thay d6i khong mong mudn vé sic thai quang cua 16p ngoai cling nhu dbm gi
va md nhoe va kém theo 13 hiéu tng thy dong héa khong du. Hon thé nita, c6 thé
xay ra su két tia khong mong mudn.

Tét hon 13, 16p thy dong héa thu dwoc sau budc (iii) ¢6 do day 16p t6i da 1
4 nm hoac thép hon, tot hon nita 12 3 nm hodc thép hon, t6t nhét 13 2 nm hoic thép
hon.

Hon thé nita, 16p thu dong hoa 1a trong va khong anh huong dén mau sic

hodc do sang ctia 16p ngoai cung.

Vi du thwe hién sang ché

Séang ché dugc gidi thich tiép bang cac vi du khong gi6i han pham vi cia
sang ché dudi day.

T4t ca cac vi du thi nghiém dugc téng két trong Bang sau. Cac giai thich

thém dugc néu dudi day.

STT| Nén Ché pham lang | Lépngoai | Dungdich | Dung dich |Két qua thir
phu (DC) cing (OuL) | nhtng (IS) | thu dong héa | nghiém
(PS) Kesternich
Vi du so sanh

1 | BRASS DC1 Oul1 -- -- khong dat
2 | BRASS DC1 OuL1 -- PS2 khong dat
3 | BRASS DC1 Oul.1 IS PSI khong dat
4 | BRASS DCl1 Oul1 IS PS2 khong dat
5 ABS DC1 Oul1 -- -- khong dat
6 ABS DCl1 Oul1 -- PS2 khong dat
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7 | ABS DCl1 OuL1 IS PS2 khong dat
8 | BRASS DC2 Oul2 -- - khong dat
9 | ABS DC2 OuL2 - - khong dat
Vi du theo sang ché

10 | BRASS DC2 OulL2 - PS2 dat

11 | BRASS DC2 OuL2 * PS1 dat

12 | BRASS DC2 OulL2 IS PS2 dat

13 | BRASS DC2 OuL2 IS PS1 dat

14| ABS DC2 OuL2 -- PS2 dat

15| ABS DC2 OuL2 IS PS2 dat J

No. dung dé chi s6 thi nghiém twong Gng.
* @8 chi su tiép xuc chi véi axit phosphoric & 28°C

Budc (i), cung cap nén c6 16p hgp kim crom ngoai cung:

BRASS dé chi mau thir nghiém (vi du, tAm hodc 6ng) dugc lam bang dong,
14 nén co sé& ma duoc uu tién theo sang ché 1a hop kim kim loai. Trudc tién, mdi
nén co s& duogc lam sach & nhiét do trong phong trong mot loat cadc dung dich lam
sach dé thu duge nén co sé da duogc lam sach. Sau khi lam sach, nén co so da
dugc 1am sach dugc hoat héa trong dung dich axit (UniClean 675, Atotech) &
nhiét do trong phong trong 30 gidy. Sau khi hoat hoa, 16p niken sang mau dugc
ling phu 1én nén co s& da duge hoat hoa (Supreme Plus, Atotech) trong khoang
20 phut ¢ 4 A/dm?. Sau d6, nén co s& véi 16p niken sang mau dugc hoat hoa trong
dung dich axit (UniClean 675, Atotech) dé lang phu tiép 16p hop kim crom ngoai
cung. Do d6, 16p hgp kim crom ngoai cung 1a 16p gdm chdng hai 16p trén bé mat
clia nén co so.

ABS dé chi mau thtr nghiém (vi du, tdm) duogc lam bang acrylnitril bu-
tadien styrol (ABS), 1a nén co so hitu co dugce uvu tién theo sang ché. Truée tién,
ting nén co so duge lam sach ¢ 50°C dé thu duoc nén co so da duogc lam sach.
Sau khi lam sach, nén co sé di duogc lam sach ndy dugc dn mon bﬁng axit

cromsulfuric, tiép theo 12 dugc dua vao khir va hoat héa bang paladi. Céc 16p ni-
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ken khong dién, déng khong dién va ddng dién phan 1an luot dwoc lang phu.
Tru6c khi ling phu 16p hop kim crom ngoai cung, 16p niken sang mau duoc ling
phu trong khoang 20 phut ¢ 4 A/dm?. Sau d6, nén co s& voi 16p niken sang mau
duoc hoat hoa trong dung dich axit (UniClean 675, Atotech) dé lang phu tiép 16p
hop kim crom ngoai ciing. Do d6, 16p hop kim crom ngoai cung la 16p gbm chong
nhiéu 16p trén bé mit ctia nén co sé.

Ché pham ling pha DC1 dé chi ché phdm dung cho céc vi du so sdnh chira
22 g/L ion crom hoa tri ba, 12% khéi lugng ion clorua, va 80 ppm ion sat. Hon
thé nita, DC1 bao gdm axit boric, ion amoni, va axit mono-carboxylic. Do pH
nam trong khoang tir 2,7 dén 3,0.

Ché phdm lang phu DC2 dé chi ché phim theo séng ché, vi du, chira 9 g/L
ion crom hoa tri ba, 0% khdi lugng ion clorua, 0% khdi luong ion amoni, va
(NH,)C(=NH)S-(CH,);-COOH véi tdng ndng dod ndm trong khoang tir 4 ppm dén
60 ppm. Hon thé nita, DC2 bao gdm axit boric, saccarin, va axit dicarboxylic. bo
pH nam trong khoang tir 3,4 dén 3,6.

Lép ngoai cung OuL1 (Vi du so sanh) dé chi 16p hop kim crom ngoai cung
¢6 khoang mau xac dinh duoc bang CIELAB v6i d sang L* thap hon déng ké 79,
trong cac vi du cu thé nay nim trong khoang tir 72,3 to 73,5. Kénh mau a* 1a
khoang khong, tic la nam trong khoang tu -0,02 dén +0,03, va b* nam trong
khoang tr +1,5 dén +1,9. Theo sang ché, 16p ngoai cung nhu vdy khong du sang
so v6i 16p hop kim crom ngoai cing sang mau véi L* bang 79 hodc cao hon.
OuL1 bao gdm, tinh theo tdng sd nguyén tir trong 16p ngoai cung, 80% nguyén tu
dén 85% nguyén tir crom, 4% nguyeén tir dén 9% nguyén tir cacbon, 5% nguyén tur
dén 11,5% nguyén tir oxy, khoang 5% nguyén tur sat, va 0% nguyén tir luu huynh.
OuL1 thu duge tir ché phdm ling phi DC1 (35°C, 10 A/dm’, 1,5 phut).

Lép ngoai cung Oul2 (Vi du theo sang ché) dé chi 16p hop kim crom ngoai
ciing c6 khoang mau xac dinh dugc bang CIELAB v6i d6 sang L* cao hon dang
ké 79, trong céac vi du cu thé nay do sang nam trong khoang tir 81,0 dén 83.,4.
Theo séng ché, day la d sang mong mudn. Kénh mau a* nam trong khoang tir -

0,6 dén -0,3, va b* nam trong khoang tir +0,7 dén +1,4. OuL2 bao gém, tinh theo
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tbng s6 nguyén tir trong 16p ngoai ciing, 80% nguyén tir dén 85% nguyén tr crom,
6% nguyén tu dén 7% nguyén tir cacbon, 8% nguyén tir dén 10,5% nguyén t&
oxy, 0,6% nguyén ti dén 1,5% nguyén tir luu huynh, va 0% nguyén ti sat. OuL2
thu dugc tir ché phAm ling phit DC2 (55°C, 5 A/dm’, 5 phut).

Céac gia tri L*, a*, va b* dugc xéac dinh béng quang Ké, quang phé ké Kon-
ica Minolta Cm-700d, v6i cac thong sb Hé mau: L * a * b*, Ché do: SCI + SCE,
goc quan sat: 10°, ngudn sang: D65, ving chiéu sang 11 mm, vung do 8 mm. Céc
thiét 14p nay duoc chon theo cach sao cho 16p ngoai cung tham chiéu duoc tao ra
tir crom hoa tri sau chira 90% nguyén ti crom va 10% nguyén tir oxy, tinh theo
tbng sb nguyén tir trong 16p ngoai cung tham chiéu, (khong co luong dang ké cta
cac nguyén t6 khac) dan dén thu duoc gid tri L* nam trong khoang tir 84 dén 85.

Tuy y Budc (ii-a), nhung nén vao dung dich nhung (IS):

IS dé chi dung dich nhtng la axit manh v&i d§ pH bang khoang 1,3, bao
gdm, tinh theo tbng thé tich cua dung dich nhing, khoang 10 g/L ion crom hoa tri
ba, khoang 83 g/L ion phosphat, va khoang 1,5 g/L axit malic. Néu dugc ap dung,
budc nhung nay duge thuc hién trong 10 gidy ¢ nhiét do 25°C.

Bude (ii), cung cap dung dich thu dong héa axit dang nudc (PS):

PS1 dé chi dung dich thu dong héa axit dang nudc voi do pH bang 3,5,
chira khoang 5 g/L ion crom hoa tri ba, khodng 14 g/L ion phosphat, va khoang
10 g/L anion oxalat. PS1 bao gbm crom (IIT) phosphat hoa tan, crom (III) oxalat,
va axit phosphoric (10% téng khoi lugng cua dung dich thu dong hoa).

PS2 dé chi dung dich thu dong héa axit dang nudc gln gidng véi PS1, chi
khéc 13 ion crom hoa tri ba thu duoc béng cach khtr axit cromic hoa tri sau bang
hydro peroxit v6i su ¢6 mat cta axit phosphoric va tiép theo la bd sung axit oxal-
ic.

Budc (iii), cho nén nay tiép xtc v6i dung dich thu dong hoa:

Viée tiép xtic & budc (iii) duge thuc hién trong khoang thoi gian tir 30 dén
60 gidy & 25°C v6i dong dién c6 cuong dd la 1 A/dm? va anot duge phu oxit kim
loai hdn hop khong hoa tan.

Két qua thr nghiém Kesternich:
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Thir nghiém Kesternich duoc thiét ké dé danh gia kha nang chdng chiu sy

sn mon do mua axit gy ra (d6i khi con dugc goi 1a sy &n mon gay ra boi khong
khi céng nghiép). N6 la thir nghiém nhanh v& murc An mon bing cich cho mau thi
nghiém tiép xtc voi thoi tiét 6 nudc ngung tu chira luu huynh dioxit.
D&i véi mdi thi nghiém (xem s thtr nghiém “No.” trong Bang), 2 dén 3 mau
gidng nhau dugc chuin bi va thir nghiém trong ba chu trinh, mdi chu trinh kéo dai
trong khoang 24 gio (8 gio ¢ 40°C, tiép theo 1a khoang 16 gio trong diéu kién
xung quanh).

Thir nghiém Kesternich dugc thuc hién trong thiét bi tir Liebisch KB300
(v6i tong thé tich ctia budng thir nghiém 1a 300 lit) va theo kiéu “tiép xuc lién tuc”
dua theo tiéu chuin ISO 6270-2 AHT. Do d6, b diéu khién duge van hanh & ché
d6 AHT. Néng do luu huynh dioxit danh dinh bang 0,067% thé tich thu dugc
bing cich bd sung 2,0 lit luu huynh dioxit. M&i mau thir nghiém duge dat vao
trong budng va dugce phan cach v6i nhau béi mot khoang céach la it nhét 20 mm.
Trude khi bt dAu thir nghiém, tdng thé tich 2 lit nudce voi do dan khong qué 500
uS/m dugc dua vao thiét bi. Thir nghiém dugc bt dAu va nhiét do thit nghiém la
40°C thu duoc trong vong 1,5 gio sau khi bat dau thtr nghiém, va gitt khong doi
thém trong 6,5 gid nita, sao cho nudc ngung tu (axit sulfuric) dugc tao ra trén bé
mit cta miu thir nghiém. Sau 8 gio (1,5 gio + 6,5 gid) nay, budng thir nghiém
dugc thong hoi va dé ngudi dén nhiét d6 xung quanh trong vong 1,5 gio va dé duy
tri & trang thai nay thém trong 14,5 gio (do d6 thu duoc 16 gio khac nita) dé lam
khd trong budng nay. Chu trinh nay dugc lap lai hai l4n dé thu duoc tong ba chu
trinh.

Viéc danh gid mic suy giam quang hoc dugc thuc hién sau madi chu trinh, trong
dé viéc danh gia cudi duogc thuc hién sau chu trinh thi ba. Két qua cta danh gia
cudi duge thé hién trong Bang.

Pé danh gia cudi mic suy giam quang hoc dugc phan loai thanh mot trong
hai ti€u chi sau:

“Pat” dé chi kha nang chéng chiu sy an mon va mrc suy giam quang hoc

d4ng ké sau thit nghiém Kesternich. Yéu cau t41 thiéu d6 1a it nhét 80% tong dién
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tich cta 16p hop kim crom ngoai cung cua mau thr nghiém tuong tng khong bi
suy giam quang hoc.

“Khong dat” dé chi mirc suy giam quang hoc nghiém trong va khong thé
chép nhan duogc trén toan bd 16p ngoai cung quan sat dugc sau thu nghiém
Kesternich. Diéu nay thuong c6 nghia 1a thap hon déng ké 80% tong dién tich cua
16p hop kim crom ngoai cing cua mAu thir nghiém tuong tng khong bi suy giam
quang hoc. Diéu nay c6 nghia 1a 1an luogt 20% hodc cao hon tong dién tich cua 16p
hop kim crom ngoai cung ¢6 mirc suy giam quang hoc khong mong mubn, c¢6 thé
nhan biét dugc.

Mire suy giam quang hoc dugc danh gia boi panen gbm it nhét hai chuyén
gia c6 trinh do bang cic phuong phap dénh gia tryc quan vOi su trg giup cua gidy
nén. Muc suy gidm quang hoc bao gdm mirc &n mon 16p ngoai cung, muc an mon
nén co sé hoic cac 16p dudi 16p ngoai cung chirng nao ¢o thé nhan biét dugc bing

quang hoc, cling nhu dang bién mau bt ky, bao gbm dém gi va m& nhoe.
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YEU CAU BAO HO

1. Phuong phap lam tdng do bén chéng an mon cla nén ¢6 16p hop kim crom
ngoai ciing, trong d6 phuong phap nay bao gbm cac bude:

(i) taora nén c6 16p ngoai cung nay, 16p nay:

- ¢6 khoang mau xac dinh dugc bang CIELAB véi d6 sang L* bang 79 hodc cao
hon,

- chira oxy va cacbon, va

- chtra sét v6i tong luong nam trong khoang tir 0% nguyén t dén 1% tdng sb
nguyén tir trong 16p ngoai cung nay,

(ii) tao ra dung dich thu dong hoéa axit dang nudc, trong do6 dung dich nay chira:

- ion crom hoa tri ba,

- ion phosphat,

- mOt hodc nhiéu hon mot anion cta géc axit hitu co,

(iii) cho nén nay tiép xtic v6i dung dich thu dong héa va cho dong dién chay gitta
nén dudi dang catot va anot trong dung dich thu dong héa sao cho 16p thu dong
héa dugce ling phit [én trén 16p ngoai cung nay,

trong do:

& bude (1) 16p hop kim crom ngoai cung dugc lang phtt bang cach dién phén tur
ché pham ling phu axit dang nudc, trong do ché pham nay chira:

- ion crom hoa tri ba,

- it nht mot axit hitu co chtra gbc isothiureido va/hodc mudi cia no, va

- ion clorua véi tong lugng nam trong khoang tir 0% khéi luong dén 0,1% tong

khéi lwong cta ché phdm lang phu nay.
2. Phuong phap theo diém 1, trong d6 & bude (i) 16p ngoai cung c6 khoang mau

xdc dinh dugc bing CIELAB v6i do sang L* bang 80 hodc cao hon, t6t hon 1a

béng 81 hodc cao hon, tot hon nita 1a béng 82 hodc cao hon.
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3. Phuong phéap theo diém 1 hodc 2, trong d6 & bude (i) 16p ngoai cung c6 khoang
mau xac dinh duoc bang CIELAB vé6i kénh mau a* ndm trong khoéang tir -2,0 dén
+2,0, tdt hon 1a nim trong khoang tur -1,0 dén +1,0, t5t hon nita 1a nam trong
khoang tur -0,9 dén +0,1, tham chi t6t hon nita 12 ndm trong khoang tir -0,9 dén -
0,1.

4. Phuong phap theo didm bat ky trong sb cac diém néu trén, trong d6 & bude (i)
16p ngoai cung c6 khoang mau xéac dinh duoc bing CIELAB vé6i kénh mau b*
nam trong khoang tu -4,0 dén +4,0, t5t hon 12 nim trong khoang tir -2,0 dén +3.0,
tdt hon nita 1a ndm trong khoang tr -0,5 dén +2,0, tham chi t5t hon nita 12 ndm

trong khoang tr -0,25 dén +1,0.

5. Phuong phép theo diém bat ky trong s6 cac diém néu trén, trong d6 ¢ budc (i)
trong 16p ngoai cung cacbon c6 mat voi tbng lwong nam trong khoang tir 2%
nguyén tu dén 10% tbéng s6 nguyén tu trong 16p ngoai cung nay, t6t hon 12 nam
trong khoang tir 4% nguyén tu dén 9% nguyén ti, t5t hon nita 1a nim trong
khoéang tir 5% nguyén tir dén 8% nguyén ti, thdm chi t5t hon nita 1a nim trong

khoang tir 6% nguyén tu dén 7% nguyén tu.

6. Phuong phap theo diém bét ky trong s6 cac diém néu trén, trong d6 ¢ budc (i)
trong 16p ngoai cuing oxy c6 mat voi tong luong ndm trong khoang tir 2% nguyén
tr dén 15% téng s6 nguyén tir trong 16p ngoai cung nay, t5t hon 1a nam trong
khoang tir 5% nguyén tu dén 12% nguyén tt, tdt hon nita 12 ndm trong khoang tur
7% nguyeén tr dén 11% nguyén tu, thdm chi t6t hon nita 12 ndm trong khoang tir

8% nguyén tir dén 10,5% nguyén t.
7. Phuong phéap theo diém bét ky trong s6 cac diém néu trén, trong d6 & bude (1)

16p ngoai cang chira luu huynh, t6t hon 1a voi tong luong nam trong khoang tur

0,3% nguyeén tu dén 3,0% tdng s6 nguyén tir trong 16p ngoai cung nay, tdt hon 1a
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nam trong khoang tir 0,4% nguyén t dén 2,5% nguyén tt, t6t hon nita 12 nim

trong khoang tir 0,6% nguyén tur dén 1,5% nguyén ti.

8. Phuong phap theo diém bat ky trong sb cac diém néu trén, trong do trong ché
phim ling phu axit dang nudc cla bude (i) it nhit mot axit hitu co chira gbc
isothiureido va mudi clia n6 bao gom it nhit mot axit mono-carboxylic chtra gbe
isothiureido va/hoac mubi cta né, tdt hon 13 bao gém it nhat mot axit mono-

carboxylic chtra goc isothiureido két thuc va/hodc muodi cta no.

9. Phuong phép theo diém bat ky trong s6 cac diém néu trén, trong do trong ché
phdm ling phu axit dang nudc cla budce (i) it nhét mot axit hitu co bao gdm gbc
isothiureido va mudi cia no bao gdm hop chit (NH,)C(=NH)S-(CH,),-COOH
va/hodc mubi ctia né, trong d6 m 1a s6 nguyén nam trong khoéang tir 1 dén 10, t6t

hon 12 nam trong khoang tir 1 dén 5, tdt hon nira 12 ndm trong khoang tir 2 dén 4.

10. Phuong phap theo diém bt ky trong s6 cac diém néu trén, trong do trong ché
phém ling phu axit dang nudc cla bude (i) it nhat mot axit hitu co bao g6m gbe
isothiureido va mudi cia né bao gdm hop chit (NH,)C(=NH)S-(CH,);-COOH
va/hodc mubi ctia né, tdt hon 1a hop chit (NH,)C(=NH)S-(CH,);-COOH va/hodc

mudi cua no.

11. Phuong phap theo diém bt ky trong sb cac diém néu trén, trong d6 & bude (i)
ché phém léng phu axit dang nudc khong chira mot, nhiéu hon mot hodc tAt ca cac

hop chét dugc chon tir nhém bao gf”)m thioure, thiosulfat, va ion amoni.

12. Phuong phap theo diém bét ky trong s6 cac diém néu trén, trong d6 ¢ bude (i)
ché phém ling phu axit dang nuéc chira ion clorua vdi tong lugng nim trong
khoang tir 0% khéi lugng dén 0,05% tdng khoi lugng cia ché phdm lang phu nay,

t6t hon 1a nam trong khoéng tir 0% khéi lugng dén 0,03% khéi lugng, t6t hon nita
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12 ndm trong khoang tir 0% khdi lwong dén 0,01% khéi luong, tot nhit 13 nam

trong khoang tir 0% khéi lugng dén 0,005% khéi lugng.

13. Phuong phép theo diém bt ky trong sb cac diém néu trén, trong d6 mot hodc
nhidu hon mdt anion cta gde axit hitu co trong dung dich thu dong héa axit dang
nudce cua budc (ii) chua it nhét mdt anion cua gdc axit hitu co c6 hai gbc carbox-
ylic, t6t hon 1a chira it nhAt mot anion ctia gdc axit hitu co ¢6 tdng 2 dén 8 nguyén
tir cacbon va hai goc carboxylic, t6t hon nita 12 it nhit mot anion cua gdc axit hitu
co ¢6 tng 2 dén 6 nguyén tir cacbon va hai gbc carboxylic, t6t nhat 1a chira it nhat
mot anion cua gbc axit hitu co ¢o tbng 2 dén 4 nguyén ti cacbon va hai gbc car-

boxylic.

14. Phuong phép theo diém bat ky trong s6 cac diém néu trén, trong do & budc (i)

16p ngoai cung khong co6 vet nirt va khong ¢6 18 rong.

15. Phuong phép theo diém bat ky trong sé cac diém néu trén, trong do trude
bude (iii) con bao gdm budc (ii-a) nhing nén thu dugc sau bude (i) vao dung dich
xtr Iy nhing dang nuGe chira:

- ion crom hoa tri ba,

- ion phosphat,

- mot hodc nhiéu hon mot anion cta géc axit hitu co,

trong d6 trong budc nhung nay dong dién khong dugc cho chay qua.
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