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TOM TAT
Nghién ciru danh gid kha nang bao vé bé mat kim loai ciia cong nghé bao quan c6 chat e ché

bay hoi ket hop vdi bao goi mang PE va hit chdan khong bang cdac phwong phdp danh gia ty nhién,
cdac phwong phap danh gia bang cdc trang thiét bi hién dai quy mé phong thi nghiém tai Vién Hod
hoc-Vit liéu. Két qua dat dugc cua qua trinh nghién ciru cho thay, voi mgt lwong nhé ham lwong
chdt irc ché bay hoi thi mau sau qud trinh dwgc bao quan dem cho tiép xiic truc tiép véi méi trieong
an mon cé thé bao vé thép CT3 30,49% va voi kim logi dong do hiéu sudt la 45,91% va véi cdc
tiéu chudn danh gid mit muoi, nhi¢t am trong diéu kién mau dwoc bao goi theo quy trinh bao quan
trén thi bé mat cac mau kim logi CT3, dong do, dong vang cho két qud la khong bi mat mau, khong
xuat hién veét o, diem gi.
Tir khoa: Chit wrc ché bay hoi; Chéng dn mon khi quyén cho kim loai; Chéng dn mon bang chit irc ché bay hoi.

1. MO PAU

An mon 1a mot qua trinh xay ra tu nhién, tac dong tiéu cuc dén chi phi va hu hong cac bd phan
(do sy tin cong pha huy cua kim loai bang phan tmg hoa hoc ciia né vi méi truong khi, 1ong va
rin) trong cac nge‘lnh cong nghiép [1, 2].

Trong cac yéu tb gdy ra an mon thi dn mon khi quyén 1a qua trinh phé huy kim loai phd bién
nhit né thudng xay ra rat nghiém trong & cac vung khi hau c6 d6 am, nhiét do cao va c6 @ nhiém
ban khong khi cao [3].

Tai Viét Nam hoi tu du cac yéu t6 trén, do d6, nghién ctru chong an mon khi quyén & nuée
ta cho cac trang thiét bi k¥ thuat, vii khi quan sy 1a nhiém vu cap bach va wu tién hang dau. Cac
bién phap chbng an mon kim loai noi chung va chéng an mon khi quyén noi riéng da dugc nghién
ctru nhiéu trén thé gidi, cac ché pham chéng dn mon ‘cung voi quy trinh st dung ching da dugc
quy chuén va str dung rong rai dudi dang thuong pham trén thi truong [4] . Cac kho vii khi ¢ ta
van dang sir dung ca bién phap phé bién nhu son, bao quan bang diu md, chat tim phu, protector
[5].... riéng chét wc ché bay hoi ciing dd dwoc nudc ta nghién ctru, thir nghiém cho két qua bao
quan tdt [6-8].

Tuy nhién, nghién ciru danh gi4 higu qua ciia chat wrc ché bay hoi két hop vai bao goi bang gidy
bao quan c6 tam chét trc ché bay hoi, mang PE va dugc hat chan khong dé loai bo cac tac nhan an
mon thi chua dugce tién hanh nghién ctru danh gia. Nghién ctru nay tién hanh danh gia hiéu qua
bao quan khi két hop cac cong nghé trén & quy mé phong thi nghiém 14 tién dé dé trién khai thu
nghiém thuc té cho cac trang thiét bi, k§ thuit trong va ngoai quan doi.

2. PHUONG PHAP NGHIEN CUU
2.1. Chuin bij thir nghiém
2.1.1. Hod chat, vit tw

Chét trc ché bay hoi hdn hop gdm: benzotriazol, benzodiazol, etanol, urotropin, NDA
Gidy bao g6i MUB dinh lugng 85-89 g/m2, d6 hit nudc theo mao quan 50 -70 mm, d6 bén gap
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10-20 lan.

Mang PE c6 cac thong s6 k¥ thuat: Chiéu day 0,16 mm + 0,01. Do bén kéo dit 15- 25 MPa.
Do gian dai 500 - 700%.

2.1.2. Mdu thir nghiém

Cac ‘mﬁu kim loai thép CT, déng do, déng vang duoc cit theo kich thudc 4x6cm, sau d6 duoc
xtr Iy bé mat nhu sau:

’M?iu thép dugc tay gi trong dung dich HC1 (500 ml axit ti trong 1,19), urotropin (3,5 g) va nudc
(dén 1L), nhiét do phong, thoi gian 5 -10 phut.

MS}J ddng va hop kim ddng duoc tay gi trong dung dich HCI (ti trong 1,19) pha trong nuéc
theo nong do 100 ml/lit. Sau khi tay gi, mau duoc ria sach bang dudi dong nudce, danh bong bé
mat dén V8, lam kho [6].

S6 luong mau chudn bi gdm 02 mau:

Mau MO: La cac mau d6i ching khong duge bao quan va bao géi.

Mau M1: Bao goi bang gidy MUB rdi cho vao trong tii mang PE kich thudc 15 x 20 cm, thém
3,5 g chat 1rc ché bay hoi va sau d6 hut chan khong.

2.1.3. Thiét bi thir nghiém
Thiét bi do toc do an mon dién hoi Metrohm Autolab B.V; Thiét bj thir mi mudi Erichsen;
Thiét bi thur nhiét am MKF115 Binde; May khuay tir IKA; May hut chan khéng DZ-300°.
2.2. Phwong phap nghién ciru
2.2.1. Phuong phap do dién hoa
- Tiéu chuén thir nghiém: ASTM G5-14.
- Piéu kién thir nghiém gom:
+ Phuong phap thir nghiém: An mon dién hoa;
+ Phuong phap do: Quét thé tuyén tinh;
+ Dién cyuc so sanh: Ag/AgCl, KC1 3M;
+ Toc d6 quét: 0,002 V{s;
+ Phuong phap xt ly ket qua: Ngoai suy Tafel .
2.2.2. Pdanh gia bang phwong phdp treo mau tw nhién
- Diéu kién thir nghiém: Chi tiét diéu kién thir nghiém theo thoi gian tai phong thi nghiém dugc
thé hién tai bang 1:
Bing 1. Thong so diéu kién khi hdu thir nghiém tw nhién.

Thaoi gian thir nghiém Nhiét dg trung binh P 4m trung binh
Thang 3/2023 dén 6/2023 40°C 80%
Théang 7/2023 dén 10/2023 35°C 85%
Thang 11/2023 dén 01/2024 20°C 73%

banh gia: Hiu qua cong nghé bao quan dugc danh gia bang mit thuong thong qua cac diu
hidu trén bé mat mau kim loai: do sang bong, xuat hién vét 6 mau, diém gi.

2.2.3. Danh gia bangphwongphap thir nghiém mu muoi

Chi tiéu yéu cau thir nghiém: Mot chu ky thur nghiém baorg(k)m: bbn giai doan phun, mdi giai
doan 2 h, cung voi giai doan luu gitr ¢ diéu kién am tir 20 h dén 22 h sau moi giai doan phun; sau
d6 mot giai doan bao quan 1a ba ngay trong di€u kién khi quyén tiéu chuan dé thir nghiém ¢ (23 +
2) °C va d¢ am tir 45% dén 55%. Tiéu chuan danh gia theo TCVN 7699-2-52:2007 [9].
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2.2.4. Panh gid bang phirong phdp thir nghiém nhiét am
Mau trudce khi dira vao ti thir nhiét 4m thi duge bo ra khoi méi truong bao quan.
Chi tiéu yéu cau thir nghi¢m: Luu mAu trong diéu kién nhiét d6 40 °C, d6 am twong doi 95%,
kiém tra ngoai quan mau sau 07 ngay. Tiéu chuan danh gia theo TCVN 7699-2-30:2007 [10].
3. KET QUA VA THAO LUAN
3.1. Két qua do tdc dd an mon dién hoa

Két qua danh gia hiéu qua chdng an mon kim loai cta chat e ché bay hoi dugc thuc hién trén
mau thép CT3, dong do cho két qua nhu sau:
Dbi voi mau thép CT3 két qua chdng dn mon duge thé hién tai hinh 1.
l

v B LSV staircase
v B LSV staircase

B \;/ \ i

/'\
Q
~
<
N
= 1E-09 -
=
E
=]
<
o0 1€-10 —
=) 3
)
A
1E-11—
1e-12 -
T L B e B B e SRR R
045 -040 -035 -030 -025 020 -015 010 -005 000 005 010 015

Thé an mon E (V)
Hinh 1. D6 thi duwong cong phén cuc so sanh ciia mau thép CT3 MO va M1.

T hinh 1 ta thay, d6 thi M1 ctia mau thép CT3 dugc bao quan c6 thé an mon E dich chuyén vé
phia duong hon so vdi @6 thi MO ctia mau thép CT3 khong duoc bao quan. Piéu nay chiing té trén
16p bé mét cia mau M1 da c6 su hap phu chat e ché bay hoi trén bé mat kim loai.

Cu thé, ddi voi két qua thu dugc voi timg mau qua qua trinh khao sat nhu sau:

Bing 2. Xac dinh hiéu sudt dn mon sau bao quan véi mau thép CT3.

Tén miu Ecorr,V icorr, A Corrotion rate, Hiéu su:?it, %
mm/year
MO -0,34729 1,5846.10® 1,8413.10* 0
M1 -0,18535 1,1015.10°® 1,2799.10* 30,49

Nhu vay, tdc d6 an mon cia mau MO 1a 0,000184 mm/nam, téc d6 an mon ctia mau M1 sau khi
dugc bao quan bang chét trc ché bay hoi ¢ giam xudng con 0,000128 mm/nam. Hiéu qua bao vé
dat 30,49% cho thiy tac dung ctia 16p hip thu chat trc ché bay hoi khi tiép xuc v6i méi truong dn
mon 1 dung dich NaCl 0,1N c6 thoi gian bao vé ngan do mot phan chét trc ché bay hoi bi hoa tan
va rtra tréi boi dung dich NaCl.
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- Poi v6i mau dong d6 két qua chong an mon dugce thé hién & hinh 2.
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‘ Thé an mon E (V) o
Hinh 2. Do thi duwong cong phdn cuc so sanh cua mau dong MO va M1 .

Tir d6 thi ta thdy, d6 thi M1 ciia mau dong duoc bao quan ¢ thé an mon E dich chuyén vé phia
duong hon so véi d6 thi MO cua mau dong khong dugc bao quan nhung dich chuyén it hon voi
mau kim loai thép CT3. Di€u nay chiing t6 trén 16p bé mat cia mau M1 cling da c¢o6 sy hap phu
chat uc che bay hoi trén bé mat nhu mau kim loai thép CT3.

Cu thé, ddi voi két qua thu dugc voi timg mau qua qua trinh khao sat nhu sau:

Bing 3. Xdc dinh hiéu sudt an mon sau bdao quan véi mau dong.

Tén mau Ecorr, V icorr, A Corrotion rate, Hiéu suat, %
mm/year
MO 0,026216 1,492.10°8 17,304.10° 0
M1 0,067415 8,0703.10° 9,3599.10° 45,91

Nhu véy, toc do dn mon cia mau MO 14 17,304.10"° mm/nim, tbc d6 dn mon ciia mau M1 sau
khi dugc bao quan bang chit e ché bay hoi ¢ giam xudng con 9,3599.10° mm/nim. Hiéu qua
bao vé dat 45,91% cho thiy tac dung ctia 16p hap thu chat irc ché bay hoi khi tiép xtc véi moi
truong an mon 1a dung dich NaCl 0,1N ¢6 thoi gian bao vé tdt hon mau thép CT3 va hiéu suit bao
vé chi dat 45,91% ciing c6 thé giai thich 1a do mét phan chat e ché bay hoi bi hoa tan va rira troi
bdi dung dich NaCl trong qua trinh thir nghiém.

3.2. Két qua thir nghiém treo miu ty nhién
- Két qua kiém tra danh gia trang thai bé mat mau dugc thé rd trén hinh 3, hinh 4 nhu sau:

ME G vy

Hinh 3. Két qua thir nghiém tw nhién véi mau khéng dwege bdo quan.
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Ttr hinh 3 dé dang nhan biét bang mit thuong voi mau thép CT3 hinh thanh cdc vay kim loai,
mau dong vang bé mit bi oxy hoa xudng mau, nhidu diém gi xuat hién, v6i mau dong do bi xudng
mau va bi oxy hoa manh.

Hinh 4. Két qua thir nghiém tw nhién véi mau dige bao quan.

Tir hinh 4 mau thép, déng do, dong vang do duoc bao quan tach biét véi moi truong an mon,
ddng thoi ‘trong khong gian bao quan dugc loai bo hét cac tac nhan gy an mon khi quyen nén
khong xuét hién vét 6 va vét gi. Di v6i mau ddng vang tuy cé xuét hién vét 6 mau trén bé mit
nhung khong hinh thanh diém gi.

3.3. Két qua thir nghiém mi mudi
Két qua thir nghiém mu mudi theo TCVN 7699-2-52:2007 dugc thé hién & bang 4 nhu sau:
Bing 4. Két qua thir nghiém mii muoi.

Ky hi¢u miu CT3-MM CuD-MM CuV-MM

Méiu MO- Sau thir
nghiém

MAiu M1-Truéc thir
nghiém

Méu M1-Sau thir
nghiém
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béi véi mau thi nghiém kim loai khong dugc bao quan bé mat miu déu bi mat mau va xuét
hién nhiéu diém gi.

Dbi véi cac mau kim loai dugc tién hanh bao quan bé'mg chat tic ché bay hoi va bao goi béng
mang PE, chung ta c6 thé thay rang bé mat cua cac mau kim loai sang bong va khong xuat hét
cac vét 6, vét gi. Pidu d6 khang dinh khi mau kim loai dwoc tach biét véi moi truong dn mon
hoan toan bang mang PE va viéc tao mang bao vé trén bé mat kim loai do chat (rc ché bay hoi
hinh thanh thi hi¢u qua bao vé€ tang 1én rd rét so voi mau khong duoc bao quan trong cung dicu
kién thtr nghiém.

3.4. Két qua thir nghiém nhiét Am
Két qua thir nghiém nhiét 4m theo TCVN 7699-2-30:2007 dugc thé hién & bang 5 nhu sau:
Bing 5. Két qua thir nghiém nhiét am.

Két qua
mau MO
sau 7 ngay

Két qua
méau M1
sau 7 ngay

Tir bang trén c6 thé thay, véi mau thép CT3 mau duge phii mang xuét hién vét gi diéu nay cling
phu hop véi két do dién hoa vé6i kha nang bao vé bé mit thép CT3 trong diéu kién tiép xuc trie
tiép voi moi truong chi dat 30,49%. Dbi voi mau dong do va dong vang duoc phi mang thi mau
khong bi gi, bé mit mau van sang bong.

4. KET LUAN

- Trong diéu kién moi truong maé voi thtr nghiém nhiét 4m mau kim loai tiép xuc truc tiép voi
cac yéu t6 &n mon thi bé mat kim loai thép CT3 bi bién d6i mau, tao lop Véy; bé mit mau kim loai
ddng vang, dong do chi bi giam do sang bé mat. Pbi véi thir nghiém do toc do an mon thép CT3
dat hiéu suat bao vé 1a 30,49% va dong do 1a 45,91%.

- Khi tién hanh thir nghiém trong diéu kién bao quan bao goi kin, cac yeu t6 an mon trong moi
truong bao quan dugc loai bé va mau kim loai khong tiép xtc tryc tiép v6i moi trudng &n mon thi
bé mit cac mau kim loai CT3, dong do, dong vang khong xuat hién sy bién d6i mau sic, do tao
vay va bong troc ciing khong xay ra.

Loi cdm on: Nhom tdc gia cam on sy tdi tro vé kinh phi cua Vién Hod hoc-Vit liéu, giup do vé ¥ tuong
khoa hoc cua TS. Vo Hoang Phirong.
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ABSTRACT

Research to evaluate the effectiveness of metal preservation
using vacuum technology and volatile inhibitors on a laboratory scale

This study investigated the metal surface protection ability of a preservation technology
combining a volatile corrosion inhibitor (VCI) with PE film packaging and vacuum sealing.
The evaluation was conducted using both natural exposure tests and modern laboratory
equipment at the Institute of Chemistry and Materials. The results showed that a small
amount of VCI can effectively protect metal surfaces from corrosion. After being exposed to
a corrosive environment, the CT3 steel sample protected by the preservation process
showed a protection efficiency of 30.49%, while the red copper sample showed an efficiency
of 45.91%. According to the salt spray and temperature-humidity test results, the surfaces
of CT3 steel, red copper, and yellow copper samples showed no discoloration, stains, or
rust spots after being packaged using the above preservation process.

Keywords: Volatile inhibitors; Atmospheric corrosion protection for metals; Corrosion protection with volatile
inhibitors.

Tap chi Nghién ciru KH&CN qudn su, 96 (2024), 85-91 91



