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TOM TAT

Anh huéng cla cac tac nhan nén (NaCl, Na2SO., NaAc) dén do dém va pH tao két tia niken hidroxit (pHn)
tr dung dich ma dién niken chira glixin d& dwoc nghién ctru. Chirng minh dwoc anion nén théng qua sw tao phirc
vé&i ion niken co thé ddy viing d&ém cuc dai cla glixin vé phia méi trwéng kiém déng thoi lam tang gidi han pH lam
viéc binh thwéng ctia dung dich ma dién niken (pHn). Trong trwdng hep anion nén co tinh chat dém (Ac, SO42),
sy ¢ mét cla ching c6 thé dan dén viéc xuét hién d6 dém cuwc dai mdi hodc lam tang dang ké gia tri d6 dém
cwc dai clia dung dich chira glixin. Xac dinh dwoc ban chat hoa hoc clia két tlia tao thanh trong dung dich ma
dién niken tai pH = pHn. Chirng minh dwoc khi tdng pH cta dung dich ma dién niken dén gia tri pH = pHn trong
dung dich hinh thanh két tda hidroxit Ni(OH)2 hodc mudi bazo' Ni(OH)n(SO4)xClz-n-2x.

Tir khéa: d6 dém; pH tao két tha hidroxit; dung dich ma dién niken chtra glixin; anion nén

ABSTRACT

The influence of the background agents (NaCl, Na2SQ4, NaAc) on the buffer capacity and pH of nickel
hydroxide precipitate formation (pHn) from baths of glycine-containing electrolytes for electroplating nickel was
studied. It was shown that the background anions through complex formation with nickel ions can shift the
position of the maximum buffer to the ankaline and increase the normal operating range for pH of glycine-
containing electrolytes for electroplating nickel. When the background anions act as a buffer system (Ac’, SO4%),
their presence can lead to the appearance of a new maximum buffer or significantly increase the maximum value
of the buffer of glicine solution. The nature of precipitates formed in these electrolytes when pHs is reached is
determined. Also, hydroxide precipitates are found to be pure Ni(OH)2 or basic salt Ni(OH)n(SO4)xClz-n-2x.

Key words: Buffer capacity; pH of hydroxide precipitate formation; Glycine-containing electrolytes for
electroplating nickel; background anion
pH tao hidroxit (pHs > pHs) thi san phdm tao
thanh s& bi 1an tap chit, do d6 lam giam chat
lwong san pham 16p ma [1].

1. Pit van dé
Phuong phap ma dién niken dugc tng
dung rong rii trong cong nghiép dé tao ra nhiing

san phdm bao phii bé mit niken bén, dep voi kha
nang chéng an mon cao, kha nang chiu lyc tdt.
Tuy nhién, nhuoc diém cia phuong phap nay 1a
lubn kem theo qua trinh phu giai phong khi hidro
trén bé mit catot. Sy thiéu hut H* do tham gia
vao qué trinh dién phan khién cho ndng do OH
0 khu vuc catot ting dot ngot, dac bi¢t khi st
dung dong dién co cuong do 16n. Pidu nay
khong chi 1am gidm higu sudt ctia qua trinh khir
dién hoa ion Ni% thanh Ni, ma trong mot sd
truong hop khi pH & ving catot vuot qua gia tri

Dé khic phyc van dé trén, nguoi ta dua vao
thanh phan dung dich ma dién niken cac chét co
tinh chat dém nham giit cho pH cua dung dich
thay d6i khong déng ké trong qua trinh dién phén.
Chat dém dau tién duoc sir dung dbi voi dung
dich ma dién niken la axit boric (dung dich Watts)
[2]. Nam 1967, Kudryavtsev va cac dong nghiép
da dé nghi thay axit boric bang glixin, dém nang
ctia chung & ving pH = 5-6,5 cao gép hang chuc
lan so voi dung dich ma chira axit boric tuong
ung [3]. Nhom tac gia Sotskai [4] d3 ching minh
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dung dich ma dién niken chira glixin trong truong
hop ndng d6 16n Crey>6Cni con xuat hién thém
d6 dém cuc dai & mdi truong kiém. Ngoai ra, sy
c6 mit cia glixin & nong d6 cao con lam ting
dang ké gia tri pH tao thanh hidroxit tir dung dich
ma dién niken [5].

Thong thuong ngoai thanh phan chinh 1a
mudi niken va chit dém, dung dich ma dién niken
con chira cac chat nén co tac dung lam ting kha
ning dan dién cta dung dich va gitr ¢b dinh lyc ion.
Ngoai ra, cac anion nén con co thé ciing c¢6 tinh chat
dém, hodc co kha nang phan ing voi ion niken tao
phttc chat anh huong t6i pH tao thanh két tia
hidroxit niken [5].

Trong bai bdo nay, chung t6i trinh bay két
qua nghién ctru anh hudng cua anion nén dén do
dém va pH tao thanh két taa hidroxit niken tir
dung dich ma dién niken chira glixin.

2. Phwong phap nghién ciru

Do dém duge xac dinh bang phuong phap
chuan d6 dién thé. Noi dung cua phuong phap
nhu sau: nho tur tr dung dich HCI 1,0 M hodc
NaOH 1,0 M vao binh dung 20 ml dung dich ma
dién niken c6 thanh phan: NiCl, 0,08 M + HGly
0,2 M va mot trong ba chat nén: NaCl, Na;SOa,
NaAc. Néng dd chét nén duoc léy sao cho luc
ion cuia dung dich b;‘ing 2, tirc 1a Cnact = Cnaac =
1,8 M; Cnazsos = 0,6 M. Dung dich trong qua
trinh chuan d6 dugc khudy bang may khuay tir.
Gia tri pH cua dung dich dugc do bing may
universal ionomer EV-74 (d6 chinh xac +0,05).
Do dém duogc tinh theo cong thurc:

4 Co Vo
V - ApH
Trong d6 B 1a do dém (mol/l); ApH Ia
hiéu gia tri pH ctia dung dich ma dién niken trudc

va sau khi thém vao V ml dung dich nay Vo ml
dung dich chét chuén do véi néng do CoM.

pH tao két tua hidroxit niken duoc xac
dinh bang cach nho tir tir dung dich NaOH 1M
hodac NaOH 0,1M vao dung dich ma niken chira
NiCl; 0,08M; ndng do glixin thay doi tir 0,02M
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dén 0,48M va mot trong ba chit nén: NaCl,
Na,SO4, NaAc v&i nong dd Cnaci = Chaac = 2M;
Cnazsos = 0,67M. Gia tri pH do biang may
Universal ionomer EV-74 tai thoi diém dung
dich van duc duoc xac dinh 1a pH tao thanh két
tda hidroxit niken.
3. Két qua va thao ludn
3.1. Anh hwong ciia anion nén dén dé dém ciia
dung dich ma dién niken

Trong bai bao [4] cac tac gia da ching
minh dbi véi dung dich ma dién niken c6 thanh
phin 0,08M NiCl, + 0,2M HGly duong phu
Bmax 103 mol/1
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Hinh 1. Su phu thudc ciia dé dém vao pH ciia dung dich
ma di¢n niken voi thanh phan: 0,08M NiClz + 0,2M HGly
+ XM NaL (1 —khong nén; 2 — nen clorua; 3 — nén sunfat;
4 — nén axetat)
thudc cuia 6 dém vao pH cé 2 cuc dai ¢ khoang
pH ~ 2-3 va ving gan trung tinh pH ~ 6. Thém
vao dung dich ma dién niken chira glixin cac chat
nén:

NaAc, Na;SOs, NaCl, khao sat tinh chit dém cua

Bing 1. Anh huong ciia ban chat anion nén dén vi tri, gid tri
cua do dém cuc dai o vung trung tinh

Nén Khéngnén | CI* | SO | Ac
pHmx 558 | 564 | 6,20 | 670
B.. -10°, mol 654 | 67,9 | 70,3 | 2446

ching va so sanh vé6i dung dich khong nén. Quan
sat théy d6 dém cuc dai trai rong ¢ vung trung
tinh dich chuyén dan vé& phia c6 pH 16n khi
chuyén tir dung dich khéng nén sang dung dich
nén clorua, nén sunfat va nén axetat (hinh 1). Gia
tri d§ dém cyc dai nay tang dan theo tht ty: dung
dich khong nén < nén clorua < nén sunfat < nén
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axetat (bang 1).Trong khi vi tri va gia tri cua do
dém cuc dai & moi truong axit lai thay doi rat it,
gan nhu khong phu thudc vao ban chét cua chit
nén. Pi voi dung dich nén sunfat va nén axetat
ngoai 2 cuc dai d6 dém déc trung cho dung dich
ma dién chira glixin con Xuét hién thém mot cuc
dai khac: ddi voi sunfat & pH ~2, d6i v6i axetat
pH~5.

Pé giai thich cac két qua thu duoc, chung toi
da tién hanh phan tich nhiét dong cac can bang ion
trong dung dich, cung véi viéc sit dung cac phuong
trinh bao toan khéi luong, didu kién trung hoa vé
dién. Cac hang sb can bang duoc dua ra trong bang
2. Trén co s¢ do thu dugc sy phu thudc cia phﬁn
tram cac dang tdn tai cla glixin, ion nén vao pH
(Hinh 2).

Bing 2. Céc hang s6 can bang trong dung dich ma dién niken chira glixin nén clorua, sunfat va axetat (1=0) [6,7]

Can bang lg Ki Can bang lg ki

H™ +Gly” =HGly" 078 IH" + Ac =HAC 475

H' + HGly* = H,Gly" 236 |Ni%* 4+ Ac- = NiAc 1,43

Ni** + Gly” = NiGly" 6,16 Ni** +2Ac™ = NiAc, 2,12

Ni** +2Gly™ = NiGly, 1111 IH" +50% <> HSO, 1,92

Ni** +3Gly~ = NiGly, 1443 |H" + HSO, <> H,SO, -3,00
H* +Cl" < HCl 7,00 INi* +S0% «> NiSO,’ 2,32

Ni* +CI” <> NiCl' -0.69  INi*+ OH™ = NiOH’ 4.97

Ni** +2CI" <> NiCI? -1,89

Chung ta déu biét ddi véi dung dich dém
truyén théng don gian, d0 dém cuc dai s€ tim
thiy & tai gia tri pH = pKa khi nong do ciia chat
nhudng proton va nhan proton bang nhau. Glixin
c¢6 2 hiang sb axit 1a pKa = 2,35 va pKaz = 9,78,
dung dich cua chung s€ c6 2 cuc dai d§ dém tai
cac gia tri pH = pKa tuong Gng véi déng thirc
[H2Gly*] = [HGIy*] va [HGIly*] = [Gly]. Tuy
nhién, trong dung dich ma dién niken do qua
trinh tao phirc voi ion niken nén mot phan anion
glixin (Gly) s& nam trong phurc chat. Di chimg
minh duoc khi ndng d6 HGly* bang ndng do
anion Glynam trong phtrc chat thi xuat hién do
dém cuc dai gan ving trung tinh [2]. DS voi
dung dich ma dién niken chira chit nén sy canh
tranh tao phirc véi ion niken giira anion nén va
anion glixin dan dén sy dich chuyén khoang pH
noi théa méan dang thuc [HGly*] = [GlyTuo phic

1,0

0.8
0,6
0.4

0,2

1 2 3 4 5 6 7 pH
Hinh 2. Gidn d6 phdn bé cdic dang ton tai ciia glixin (a) v
sunfat, axetat (b) trong dung dich ma dién niken thanh phan
0,08M NiCl2 + 0,2M HGly + xM NalL (ki hiéu nhw hinh 1)
(Hinh 2a). Phitc chat tao boi anion nén va ion
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niken cang bén, nong d6 anion nén cang 16n thi
su dich chuyén cang 10 rét. Chinh vi vay, khi
chuyén tir dung dich khéng nén sang dung dich
nén clorua, nén sunfat va nén axetat do dém cuc
dai ¢ ving trung tinh dich chuyén vé phia moi
truong kiém. P6 dém cuc dai dic trung cho
dung dich nén axetat & pH = 5 va sunfat & pH =
2 duoc giai thich 1a do can bang cia chat nén
axetic — axetat va sunfuric — sunfat. Tai cac gia
tri pH nay [HAc] = [Ac] va [HSO4] = [SO4*]
(Hinh 2b).
3.2. Anh hwéng ciia anion nén dén pH tao két
tiia hidroxit tir dung dich ma dién niken
Su phu thudc ctia pH tao két taa hidroxit
(pHn) vao ti sb ndng do glixin va niken
(Chaly:Cni) cua dung dich nén clorua, sunfat,
axetat dugc biéu dién trén hinh 3. Két qua thu
dugc cho thdy anh huéng cta anion nén 1én pHp
147 pHn
12

10

Crely:Cni

(0] 1 2 3 4 5 6 7

Hinh 3. Su phu thudc ciia pHn vao ti s6 nong dg glixin va
niken déi véi dung dich ma dién niken co thanh phén
0,08M NiClz + 0,08xM HGly + NaL. (ki hiéu xem hinh 1)

phu thudc vao ti sb ndng do glixin va niken. Khi
ti s6 ndng do glixin va niken nho tai cing mot ti
s6 Chey:Cni gia tri pHy ting theo thir tu: nén
clorua < nén sunfat < khong nén < nén axetat.
Khi ti s6 ndng do glixin va niken 16n anh huéng
clia ban chét anion nén dén pHi c6 thé bo qua.
Theo dinh nghia pHs 1a gia tri pH ciia moi
truong, tai do tao thanh hidroxit hodc mudi bazo
ctia kim loai (Ni(OH)nAz). Tich s tan (Tt) cua

A, x \ N _ n 2-n
hop chat it tan nay bang: Tt =a.8,, 8, ,
suy ra

1 1 2
pH, :_ngam% + pKW+EIth+[l—EjIg 3, (1)

& day Ky — tich s0 ion cua nudc; ani?'; aon’ aa™ -
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hoat d6 cua ion niken, hidroxo va anion A" tuong
ung.

Nhu vay, gia tri ctia pHy dugc xéc dinh
boi ndng d6 tu do cua ion Ni**. Nong do Ni?*
cang nhé thi pHn cang lon. Sy tao phuc cia
anion nén voi ion niken dan dén nong do Ni?*
giam xudng va vé nguyén tic s& lam ting pHn.
Tuy nhién, két qua thuc nghiém chi quan sat
thdy su tang pHh & dung dich nén axetat khi ti sd
noéng d6 Cuoiy:Cni nho. Nguyén nhan nao dan
dén su giam pHn khi thém vao dung dich ma
dién niken cac anion CI° va SO trong khi
chung cling cé kha nang tao phurc véi ion niken
nhu anion axetat? Dé giai thich didu nay chung
t6i tién hanh xac dinh thanh phén hoa hoc cua
hop chét it tan tao thanh tai pH = pHn bang cach
xdy dung sy phu thudc pHy vao (-lgani?*) [8,9]
(hinh 4). Két qua cho thdy, d6i voi tit ca cac
dung dich nghién ctru gitta pHy va (-lgani®)
¢6 sy phu thudc tuyén tinh, tuy nhién cac thong
s6 thu duoc tir cac dudong thang phu thude pHs -
14
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Hinh 4. Sw phu thuéc ciia pHy, vao (-lganiz) doi voi
dung dich ma dién niken co thanh ph&n 0,08M NiCl,
+ 0,08XxM HGly + NaL. (ki hi¢u xem hinh 1)

(-lgani®*) ddi véi cac dung dich co thanh phan
anion nén khac nhau lai khac nhau, tirc 1a ban
chat hoa hoc cia hop chét it tan tao thanh phu
thudc vao ban chit ctua cic anion nén c6 mit
trong dung dich.

Dbi voi dung dich nén axetat xac dinh duoc
n = 2, ¢6 nghia tao thanh Ni(OH)z; déi voi dung
dich nén clorua n = 1,5, suy ra cong thirc chung ciia
hop chét it tan 13 Ni(OH)15A0s véi A — la anion
thoa man diéu kién: nong do ctia chiing khong thay
d6i khi thay d6i ti s6 Craly:Cni (Vi thu duge duong
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thang phu thudc pHh - (-lgani?*)). Diéu kién nay
d6i v6i dung dich khéo sat chi thoa man véi anion
CI" dugc phan i ra tir mudi NiCl, va chét nén NaCl
va c6 nghia tao thanh Ni(OH)1sClos; d6i véi dung
dich nén sunfat n = 1,7, cong thac két ta co thé 1a
Ni(OH)1,7(SO4)0,15 hoac Ni(OH)1,7(SO4)xCloz-2x.

Thay d6i thanh phan hoa hoc cia két tia
c6 thé khién cho pHy giam xudng nho thay doi
gia tri 1/n hodc nho thay doi tich s6 tan Tt (theo
cong thure (1)). Tuy nhién gia tri thyc nghiém Tt
ctia hop chét it tan tao thanh tai pH = pHx khong
khac nhau nhiéu va gin bang gia tri Tt cua
Ni(OH); duoc tra ciru trong tir dién [10]. Ig(Tt) =
-14,89. Theo li thuyét su c6 mat cua clo trong
mubi bazo s& khién cho do tan ctia mubi tang 1én
khong dang ké. O day trong gidi han sai s cho
phép cua phép do thuc nghiém dai lugng nay
gan nhu khéng phu thudc vao thanh phan clo
trong két tia. Do d6, co thé két luan nguyén
nhan chinh lam giam pHy cta niken trong dung
dich nén sunfat va clorua lién quan dén sy thay
ddi cua hé sb 1/n.

Khi ndng do glixin da 16n thi phan 16n
niken ton tai & dang phtc chit cao nhat voi
glixin NiGlys, anh huéng cta anion nén 1én qua

trinh tao phtic khong con quan trong nita. Gia tri
thap ciia pHy dbi v6i dung dich clorua c6 thé
dugc giai thich do tao thanh mudi bazo
Ni(OH)15Clos chira ham luong clo cao.

4. Két luan

Anion nén nhd kha nang canh tranh tao
phirc véi ion niken c6 thé day ving dém cuc dai
clia glixin vé& phia méi truong kiém, dong thoi
lam ting gidi han pH lam viéc binh thudng cua
dung dich ma dién niken (pHhp).

Trong trudng hop anion nén c6 tinh chit
dém thi sy c6 mat cia ching co thé 1am xudt
hién viing dém cuc dai méi tai pH = pKa (Ac” tai
pH ~ 5; SO,% tai pH ~2) hodc lam ting dang ké
gia tri d0 dém cuc dai cua glixin (SO4* - ting
cuc dai cua glixin ¢ vung axit; Ac” tang cuc dai
cua glixin ¢ cung trung tinh).

Anion nén v6 co cing v6i ion OH™ ¢6 kha
ning tham gia tao két tia 1a mudi bazo
(Ni(OH)n(SO4)xClon-2x) va ¢ thé lam giam pHi
cua dung dich.
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