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TOM TAT

Bai bao nay trinh bay két qua nghién ciu kha nang chéng dn mon ciia hé phu gia phirc hop
(AC-2HM) gom cdc phu gia truyen thong két hop cdc axit hitu co lén hé da kim loai gom thep,
dong nhom trong moi truang nwée an mon. Voi ham heong phu gia chiém 5% cho hiéu qud
chong an mon tot, két qua nghién ciru bang phirong phap dién héa cho thay hé phu gia co kha
nang uc ché an mon lén dén trén 97%-99% trong diéu kién thuong. Tai diéu kién nhiét o cao,
hiéu qua trc ché an mon dat 89-94%.

Tir khoa: Nudce lam mat; Ethylene glycol; Chét trc ché dn mon; Phuong phép dién hoa.
1. PAT VAN PE

Nudc lam mat dugc sir dung dé tan nhiét cho mot sd bd phan trong may moc nhu dong co dot
trong, dong co dién hay cac thiét bi dién tor cong suét 1on. Trur nhitng truong hop c6 moi truong
lam vigéc dac biét, con lai cac hé nudc lam mat thuong st dung tdc nhan chinh 1a dung dich
ethylen glycol (EG) trong nuéc [1-3]. Diéu kién 1am viéc thudng & nhiét d6 cao dudi sy c6 mit
ctia nhiéu kim loai khac nhau dan dén su phan hiy cua EG tao thanh céc axit hitu co nhu: axit
glycolic, axit formic, axit oxalic [1, 4], day 1a mot trong nhitng van dé dén dén dn mon tré nén rat
nghiém trong.

Hién nay, c6 nhiéu nghién ctru cong bd véi ndi dung cha yéu tap trung khao sat, danh gia hoat
tinh chéng dn mon cta mdt hodc mot sb phu gia 1&n mot hoac nhiéu nén kim loai trong moi
truong 1 dung dich ethylene glycol/nude. A. Haroooni va cong sy [5] da nghién ctru tinh chat n
mon cua dung dich nu6e-EG dbi v6i hop kim 6063 cua nhém bang phuong phép dién hoa. Két
qua do duong cong phén cuc chi ra rang toc dd an mon giam khi tang ham lugng EG. Khi nghién
clru sdu ve cac co ché trén bé mit kim loai bang pho tong tro dién hoa EIS, nhom tac gia chi ra
rang EG da tao thanh mot 16p mang hap phuy 1én bé mit cua kim loai, nhd d6 han ché sy tin cong
cta cac tac nhan an mon 1én hop kim nay. J. Zaharieva va cong sy [6] da nghién ctru tinh an mon
ctia nhom kim loai va hop kim D16AT cia chung trong dung dich EG (50% thé tich) véi su ¢6
mit ciia mot sd axit hitu co. Phép thtr an mon dugce xac lap trong diéu kién gia nhiét 1én 130 °C,
ap suat 150 kPa va thot gian ngdm 172 gio. Tinh dn mon cua hé nghién clru duwoc danh gia bang
su thay d6i ham luong kim loai trong dung dich. Két qua nghién ctru cho thiy vé6i su c6 mit cia
céc axit hitu co ddn dén ham luong cac kim loai hoa tan vao dung dich 16n hon, déac biét voi axit
glycolic. Piéu nay cho thiy cac tac nhan nay c6 thé lam ting qua trinh dn mon. Trong mot
nghién ctru khac, M. Asadikiya va cong su [7] da nghién ctru sy an mon ctia hgp kim nhom 3303
trong dung dich nudc-EG véi sy ¢ mat ciia cac phu gia (¢ ché an mon nhu: natri diphosphat,
natri benzoat, natri tetraborat. Két qua cho thdy, phu gia natridiphosphat cho hiéu qua bao vé tét
nhét, 1am giam dang ké téc d6 an mon. Natribenzoat 1am ting qua trinh dn mon trong khi natri
tetraborat hau nhu khong anh huong nhiéu dén qua trinh dn mon/trc ché an mon. Pic biét, két
qué nghién ctru trén ciing chi ra rang khi khong xir dung phu gia, sau khi xir 1y nhiét 1am tang tc
d% an mon kha 16n. Diéu nay cho théy duéi tac dung cia nhiét d6 mot sb axit duoc tao thanh do
qua trinh phan huy nhiét ctia EG, 1a tac nhan gay an mon, khi dé sy c6 mat cua cac kim loai dong
vai tro xuc tac.
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Trong‘ nghi’én ciu nay, hiéu qué uc c’hé an mon cua h¢ phu gia} AC-ZMH phtc hop nhiéu
thanh phén, két hop gitra cac chat rc ché an mon vo6 co va cdc chat (rc ché 1a cac axit hiru co
nham bao vé nén da kim loai.

2. PHUONG PHAP NGHIEN CUU
2.1. Héa chit va thiét bi

- Céc hoa chéat sir dung: NaCl, NaHCO3, Na,SO,, Na,SiOs, Na23407.1OH20 tolyltriazole, axit
2-ethylhexanoic, ethylethylene glycol cua hang Macklin (Trung Qudc) va Merck (Ptc);

- Nuéc ding cho pha ché sir dung nudc khir ion c6 d6 ddn khong qua 1 pS/cm;

- Cac mau kim loai nghién ctru gom thép G 10200 (ky hiéu G), hop kim nhom A 23190 (A),
dong do C11000 (C1);

_- Thiét bi phan tich dién hoa da nang Autolab PGSTAT 302N dugc diéu khién bang phan
mém Nova 2.1.4 tai Vién Hoa hoc-Vat liéu;

- Cac thiét bi phu trg trong phong thi nghiém: bép dién c6 khudy tir, bé 6n nhiét.

2.2. Phuong phap nghién ciru
2.2.1. Chudn bi mau

H¢ phu gia: HE phu gia dugc pha vao dl}ng dich gébm 95% EG va 5% nudc khir ion }heo cac
ty 1¢ khac nhau: 0%, 3%, 5%, 7% theo khoi luong. H¢ phu gia AC-2MH c6 thanh phan chinh
cho trong bang 1.

Bing 1. Thanh phan héa hoc hé phu gia AC-2MH.

T Phu gia Cong thirc héa hoc Phin % khdi lwrgng
1 Natri benzoat NaCsHsCO, 60,0 - 65,0
2 Natri nitrit NaNO, 10,5-12,5
3 Tolyltriazole C;H;N; 10,0-12,0
4 Natri nitrat NaNO;3; 3,5-4,0
5 axit 2-ethylhexanoic CsH1602 35-45
6 Natri metasilicat Na,SiO3 1,0-1,5
7 Natri borat Na,B,0,.10H,0 1,0-1,5
8 Phu gia khac - 1,0-15

Nuée an mon: Nude dn mon duge pha ché theo tiéu chuin ASTM D 1384, thanh phan gom:
148 mg Na,S0O,, 165 mg NaCl, 138 mg NaHCO; dugc hoa tan trong 1.000 mL nude khir ion.

Mau kim logi nghién ciru: Mau kim loai duoc ché tao thanh cic dién cuc tron, dudng kinh 0,5

cm, duoc han véi day dan va dd nhya epoxy. Bé mat dién cuc duoc danh bong bﬁng giéy nham
c6 kich thuée min dan tir 1.200-2.000.

Dung dich do an mon: Dung dich do an mon gdm hé phu gia va nudc an mon theo ty 18 1:2
theo khoi lugng.
2.2.2. Phuong phadp dién hda

Céc phuong phap nghién ctru dién hoa dugc thuc hién trén thiét bi Autolab PGSTAT 302N
v6i bo 3 dién cuc: dién cuc so sanh (RE) Ag/AgCl; dién cuc d6i (CE) Pt va dién cuc lam viéc
(WE) lam tir kim loai nghién ciru.

Phuong phap do dudng cong phan cuc: dudng cong phan cuc duge do trén thiét bi Autolab
dugc dicéu khién bdi phan mém Nova 2.1.4. Khoang quét: + 0,15 V so v6i thé mach hd (OCP);
toc do quét 0,001 V/s.

Hiéu qua trc ché dn mon (np, %) theo phuong phéap nay dugc tinh theo cong thuc (1):
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igorr - icorr
My = 21— x 100 (1)
leorr

Trong d0, 1%, VA icory 14n luot 1a mat d6 dong an mon (A/cm?) khi khong c6 va c6 chét irc ché.
3. KET QUA VA THAO LUAN

3.1. Anh huéng ciia ham lwong phu gia

Dung dich do n mon véi ham luong phu gia AC-2MH tir 0%, 3%, 5%, 7% theo khéi lwong
dugc dung lam dung dich dién ly do dn dé nghién ciru, khao sat. Két qua do duong cong phan
cuc trén céc dién cuc khac nhau duogc thé hién trong hinh 1. Ttr cac gian dd dudng cong phan cuc
cho thiy su thay d6i ham lugng phu gia AC-2MH lam thay doi thé an mon. Két qua nghién ctru
cho théy, khi ting ham lugng phu gia, thé an mon dich chuyén vé phia duong hon. Piéu d6 cho
thiy, kim loai khé bi n mon hon.
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Hinh 1. Gian dé dwong cong phdn cue hop kim nhom A(a) va thép G (b)
voi ham luong phu gia AC-2MH khac nhau.

Do thi dudong cong phén cyc ciing cho thay, su suy giam mat do dong an mon khi tang ham
luong phu gia sir dung. Bing _phép ngoai suy Tafel, sO liéu vé tdc d6 an mon tinh dwgc tir cac
duong cong phan cyc dugc thé hién nhur trong d6 thi hinh 2. Két qua tai hinh 2, cho thay phu gia
AC 2MH c6 hiéu qua rét tdt trong viéc trc ché dn mon véi cac hop kim A, G, C1. V&i ham lugng
t6i wru sir dung ddi v6i hop kim A va G 1a 5%, trong khi d6 v6i C1 thi ham lugng sir dung khoang
tir 3-4% ciing da cho hiéu qua e ché dn mon cao nhat. Tir két qua nay, ham lugng 5% phu gia
AC-2MH cho céc nghién ciru tiép theo.
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Hinh 2. Anh hwéng ham heong phu gia AC-2MH Ién toc dg an mon kim logi.
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3.2. Anh hwéng caa nhiét do

Qua trinh nghién ctru anh hudng cta nhigt d dén higu qué trc ché an mon clia phu gia AC-
2MH duogc tién hanh v6i ham lugng 5% phu gia trong dung dich EG 95% va dugc so sanh, doi
chiéu véi mau khong st dung phu gia. Ving nhiét d¢ khao sat tir 30 °C den 70 °C. Két qua duoc
chi ra nhu trong cac do thi hinh 3. Sy thay d6i dudng cong phén cyuc khi tang nhiét do tir 30 °Cc
Ién 70 °C trong truomng hop c6 va khong c6 phu gia AC-2MH cua kim loai dong C1 dugc thé hién
trong hinh 4.
Bdng 2. Hi¢u qua bao vé cua phu gia AC-2MH theo nhiét do.

Hiéu qud bdo vé, %

HP A O
Nhigr ap,°C | Nhom A Thép G Pdng C1
30 97.0 99.1 97.4
50 95.5 95.0 93.7
70 94.8 90.4 89.2

Ttr @6 thi hinh 3 c6 thé nhan thiy rang, tbc do an mon cia cac vat liéu nghién ctru ting déng
ké theo nhiét 6. Khi chua c6 phu gia, tdc d6 an mon dbi v6i hop kim nhém A ting tir 0,0759 1én
0,1446 mm/nim khi nhiét d¢ tang tir 30 °C 1&n 70 °C. Két qua nghién ctru ddi véi thép G 1a
0,2461 1én 0,4580 mm/nam va ddng C1 13 0,0271 1én 0,0368 mm/nam. Khi duoc bd sung phu gia
AC-2MH thi toc d dn mon giam dang ké, mic du chiing ciing ting theo chiéu ting cua nhiét do.
Cu thé, téc d6 dn mon cta hop kim nhém A ting tir 0,0023 1én 0,0075 mm/nam, dbi voi thép G
tang tir 0,0022 1én 0,0441 mm/nam va d6i véi dong C1 tang tir 7,5%10™ 1én 0,0047 mm/nam khi
nhiét do tang tir 30 1én 70 °C. Két qua nghién ctru anh huong cia nhiét d6 dén téc d6 dn mon trén
nén khac nhau ciia phu gia duoc trinh bay trong bang 2.
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Hinh 3. Su thay déi toc dg an mon theo nhiét dj khi c6 va khong cé phu gia
cuia hop kim nhom A (a), thép G (b) va dong CI (c).
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Két qua trong bang 2 cho thiy, mic du hiéu quéa bao vé cua phu gia AC-2MH giam khi nhiét
do tang, tuy nhién, phu gia nay ludn cho mirc d¢ bao vé xap xi trén 90%. Chi c6 trudng hop doi
voi déng C1 hiéu qua bao vé dat 89,2% tai nhiét @6 70 °C, con lai trong cac truong hop vi nhom
A va thép G déu cho hiéu qua trén 90%. Tur ddy, co6 thé thdy rang phu gia AC-2MH c6 tac dung
bao vé kim loai t6t mic du trong diéu kién nhiét d6 tdng.

10" 4
C1-(-70°C)
C1-(-50°C)
C1-(-30°C)
C1-(70°C)
= 106 0,
L1074 C1-(50°C)
= C1-(30°C)
£
>
)
W 67
107 A .
2
108 4
*
T T T T T T T
-0.10 -0.05 0.00 0.05

Potential applied (V)

Hinh 4. Buong cong phén cuc ciia dong C1 khi ¢é va khéng cé phu gia AC-2MH
tai cac nhiét do khac nhau.

4. KET LUAN

Két qua nghién ctru dn mon bang phuong phap dudng cong phéan cyc cho thiy hé phu gia
phtrc hop AC-2MH c¢6 hiéu qua bao vé chdng dn mon tdt cho ca ba kim loai gdbm hop kim nhém
A23190 (A), thép G10200 (G) va dong d6 C11000 (C1), v6i ham luong cho hiéu qua bao v¢ 1a
5% trong dung dich ethylen glycol 95%. Khéo st hi¢u qua bao vé chong an mon dbi voi 3 nén
kim loai trén trong khoang nhiét do tir 30 °C dén 70 °C cho thdy hé phy gia nay c6 hiéu qua bao
vé giam khi nhiét do tang nhung van dat hiéu qua xéip xi 90%.
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ABSTRACT

STUDY ON EFFECT OF TEMPERATURE AND CONTENT

ON EFFECTIVE CORROSION INHIBITOR OF MULTI-METAL ADDITIVE SYSTEM
USED IN ETHYLENE GLYCOL-BASED COOLANT

This work presents the results of research on the anti-corrosion ability of AC-2HM
complex additive system consisting of traditional additives combining organic acids on
multi-metal systems including steel, copper, aluminum in corrosion water. The results
show that the optimal concentration of the additive is 5% of the amount of cooling water.
Research results of the electrochemical method show that the additive system has the
ability to inhibit corrosion up to over 97%-99% under normal conditions. At high
temperatures, the corrosion inhibition efficiency is reduced to 89-94%.

Keywords: Coolant; Ethylene glycol; Corrosion inhibitors; Electrochemical method.
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