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TOM TAT: Hop chit hitu co bay hoi (VOC) 1a thanh phan phd bién trong nhiéu loai son. VOC c6 thé giy
hai dén strc khoe con ngudi, moi trudng va anh huong dén chat lugng mang son néu khong dugc kiém
soat tot. Trong son tuong dang nhii tuong va son bao vé két cdu thép, ham luong VOC c6 tac dong rd rét
dén tinh nang cua son nhu tinh chit co hoc, dd bam dinh, d6 bén cling nhu tac dong lau dai tédi moi
truong. Can tién hanh nghién ctru x4c dinh va phan tich ham lugng VOC trong cac loai son trong pham vi
nghién cuu, tién hanh tht nghiém thyuc té tai phong thi nghiém véi céc loai son dugc lya chon nghién ctru
tir d6 thu dwoc két qua thuc nghiém va dua ra danh gia anh huong cua ham lwong VOC dén mot sb dic
tinh quan trong cia son nhu (d¢ bam dinh, thoi gian kho, do bén co hoc, do bén thoi tiét...), tir d6 dé xudt
cac giai phap k¥ thuat nhim giam VOC trong son nhung van hudéng dén dam bao hiéu qua sir dung nhu:
Thay thé ngudn nguyén liéu c6 VOC thip hoic khong chira dung méi bay hoi, cai tién cong nghé san xuét
va tdi wu quy trinh thi cong va bao quan san phdm. Muc tiéu van dam bao chit luong va tubi tho mang
son, dong thoi dap tmg quy dinh vé méi truong va stic khoe.

TU KHOA: VOC, son, danh gia anh huong, dé xuat giai phap.

ABSTRACT: Volatile Organic Compounds (VOC) are common components in various types of paints.
VOC can be harmful to human health and the environment and may also affect the quality of the paint
film if not properly controlled. In emulsion wall paints and protective coatings for steel structures, the
VOC content has a significant impact on paint performance, including mechanical properties, adhesion,
durability, and long-term environmental effects. This study aims to determine and analyze the VOC
content in selected paint samples within the research scope, followed by laboratory testing to obtain
experimental results and assess the influence of VOC levels on key paint characteristics such as adhesion,
drying time, mechanical strength, and weather resistance. Based on these findings, technical solutions
are proposed to reduce VOC content while maintaining coating performance, such as replacing raw
materials with low- or zero-VOC alternatives, improving production technology, and optimizing
application and storage processes. The overall objective is to ensure coating quality and service life
while complying with environmental and health regulations.
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1. PAT VAN PE tinh thAm my, ma con gop phin kéo dai do bén
cong trinh. Tuy nhién, mot van dé dang quan tim
1a nhiéu loai son hién nay chtra ham luong déng ké
cac hop chit hiru co bay hoi. Khai niém vé VOC:
theo phan loai theo t6 chirc Y t& thé gidi xac
s a5 Ve ket cat Thep. SO KRo dinh VOC 1a Hop chét hitu co c6 diém sbi trong
chi dong vai tro tao 16p pht bao vé b€ mait, ting khodng tir (50°C - 100°C) dén (240°C - 260°C) [1]

Trong nhitng ndm gan ddy, nhu cu s dung
son trong xdy dung dan dung va cong nghiép ngay
cang gia tang, dac biét 1a cac loai son tuong dang
nhii trong va son bao vé két cdu thép. Son khong
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va VOC 1a nhitng chit hitu co ¢ dang rin hoic
16ng 6 thé bay hoi mot cach tu nhién khi tiép xtc
v6i ap sudt khi quyén tai nhiét do thudong hodc theo
luat My (US), thuat ngir VOC chi qui dinh ddi véi
nhitng hop chat c¢6 hoat tinh quang héa trong
khong khi [2].

Bang 1: Phan loai cic hop chit hitu co dé bay hoi

A s Pham vi A, ¢
Su miéu ta diém s6i (°C) Hop chat vi du
Hop chét hitu co
it dibay hoi | <0déns50-100 | ProPane puan
(VVOC) y
Formaldehyde,
) d-Limonene,
Ho'p:chat huy co 50 - 100 dén toluene, acetone,
de bay hoi 240 - 260 ethanol (ruou
(VOO) etylic) 2-propanol
(rugu isopropyl),
hexanal
Thube trir sau
Lo (DDT, chlordane,
Hop ChALRIUCO | 940260 dén | chit hoa déo
Y 380 - 400 (phthalates), chat
(SVOC) % p
chong chay
(PCB, PBB)

Ngudn phat sinh chinh cia VOC trong son dén
tir dung moi hitu co va mot phin nho tir nhya gde
dung mdi hodc cac phu gia c6 tinh bay hoi. Cac
hop chat dién hinh cia VOC nhu: Formaldehyde,
Benzen, Toluene, Xylene, Acetone, Ethylene
Glycol... va cc hop chat nay duoc s dung rat phd
bién trong son tudng dang nhii twong va son bao
vé két ciu thép hién nay.

Céc hop chit hitu co d& bay hoi (VOC) duoc
tim thay trong bau khi quyén bi 6 nhiém bao gdm
nhidu loai hydrocarbon, halogelcarbon va
hydrocarbon oxy hoé [3]. Mot s6 loai VOC, chiang
han nhu benzen, 1,3-butadien va formaldehyde,
doc hai va gy anh huong x4u dén sirc khoe con
ngudi [4]. Viée vo tinh hodc tiép xuc ngin han voi
ndng d6 VOC cao c6 thé gdy kich mg mit, miii,
hong va phdi ciing nhu ton thuong gan, than va hé
than kinh trung wong. Tiép xtc lau dai véi ndng do
tham chi thap c6 thé dan dén bénh hen suyén, giam
chire nang phéi, bénh tim mach va ung thu nghiém
trong [5]. Xem xét cac tac dong doc hai tiém an
cia VOC dbi véi stc khoe con ngudi trong modi
truong lam viée, giam sat cac hop chat nay va danh
gi4 rui ro stc khoe cua chung 1a cach dau tién dé
ap dung cac bién phap kiém soat phoi nhiém nghé
nghiép va cac muc dich quan 1y & cip qudc gia va
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qudc té. Dung méi hitu co van 1a mot trong nhiing
thanh phin chinh ciia son, cong nhén tir nganh
cong nghiép son va sir dung son thuong xuyén tiép
xuc v6i ching [6]. Vi véy, kiém soat ham luong
VOC trong son di tré thanh mot yéu cau quan
trong trong cac tiéu chuin va quy dinh méi truong
& nhidu qudc gia.

Tai Viét Nam, mic du da c6 mot sd tiéu chuén
va huéng dan lién quan dén ham lugng VOC trong
son, nhung viéc ap dung va kiém soat con chua
ddng bo. Ngoai ra, mbi quan hé giita ham luong
VOC trong son va cac dac tinh ky thudt cua 16p
phu (46 bén, d6 bam dinh, kha nang chéng an mon,
tinh thim my, v.v.) van chua dugc nghién ctru dy
du. Piéu nay dit ra thach thirc cho cac nha san xuét
trong vi¢c vua gidm ham lugng VOC, vua duy tri
hodc cai thién chat lugng son.

Xudt phat tir thyuc té d6, viéc Nghién ctru, ddnh
gia sy anh huong ctia ham lugng VOC ddi voi son
tuong va son bao vé két cdu thép 1a rat can thiét.
Két qua nghién ctru khong chi gitp lam rd tac dong
ciia VOC dén tinh ning cua san phdm, ma con
cung cép co s& khoa hoc cho viée phat trién cac
loai son than thién moi truong, phu hop vdi xu
hudng san xuit bén viing va cac quy dinh vé bao
v¢ moi truong.

2. PHAN TiCH HAM LUQNG VOC TRONG
CAC LOAI SON VA NGHIEN CUU DANH
GIA ANH HUONG PEN TINH CHAT KY
THUAT CUA SON

2.1. Phwong phap phan tich ham lwong VOC
2.1.1. Nguyén tic chung

Ham luong VOC trong cac loai son nhu son
nhil twong gdc nude, son epoxy, son gbc dau PU,
Alkyd, epoxy giau kém,... va son latex - Vat li¢u
phu trong d6 sir dung chat tao mang hiru co phan
tan trong nudc. Dugc xac dinh dya trén viéc do
luong hop chat hitu co bay hoi thoat ra khi son
duoc 1am khd hoac dung mdi trong son duoc tach
ra. Két qua thuong duoc biéu thi theo don vi gam
VOC trén lit son thanh pham (g/L) hodc phan tram
khdi lugng (% khdi lwgng).

C6 hai hudng tiép can chinh:

- Phuong phap gian tiép: Xac dinh thanh phan
ran va dung méi trong son, tir d6 tinh ham lugng
VOC.

- Phuong phap truc tiép: Thu va phan tich
VOC bing céc thiét bi phan tich chuyén dung (GC,
GC-MS, FTIR...).
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2.1.2. Cdc phwong phdp xdc dinh cu thé
a. Phirong phdp cdn - sdy - tinh todn

- Tiéu chuin va quy dinh 4p dung: TCVN
10370-1:2014 (ISO 11890-1:2007), EPA Method
24: La phuong phap xac dinh ham lugng chat bay
hoi qua viéc can mdu trudc va sau khi sdy & nhiét
d6 khoang 110 + 5°C trong 60 phit.

- Nguyén tic: Phuong phap xac dinh ham
luong cac hop chit hitu co dé bay hoi (VOC) trong
cac loai son, véc ni va cac nguyén li¢u thd cdé ham
luong VOC 16n hon 15% theo khéi luong sé duoc
thuc hién ap dung tiéu chuén ndy. Mau son dugc
sdy & nhiét do xac dinh dé bay hoi hoan toan phan
dung moi, sau d6 tinh khdi luong phan bay hoi trir
di phan nudc va cac thanh phin v6 co. Sy chénh
1éch khéi luong chinh 1a ham lugng VOC [7].

e Uu diém: D& thyc hién, thiét bi phd bién.

e Nhwoe diém: Do chinh xac thip véi son
chira dung moi c6 nhiét d so6i cao hodc phan ting
hoa hoc trong qué trinh say.

b. Phirong phdp sdc ky khi GC-MS

- Tiéu chuin va quy dinh 4p dung: TCVN
10370-2:2014  (ISO  11890-2:2007), TCVN
10369:2014 (ISO 17895:2005), ASTM D3960.

- Nguyén tic: TCVN 10369:2014 (ISO
17895:2005) s€ dugc ap dung phuong phap xac
dinh ham lugng VOC tir 0,01% dén 0,1% theo
khéi luong [2]. TCVN 10370-2:2014 (ISO 11890-
2:2007) ap dung dbi voi ham lugng VOC tir 0,1%
dén 15% (theo khéi lwong) va VOC duoc tich ra
khoi son bang dung méi chiét hodc bang gia nhiét,
chuyén cac chit VOC trong méu tir pha long sang
pha hoi sau d6 phan tich bang sic ky khi (may GC-
MS) bang cach chay chuong trinh nhiét, ghi nhan
dién tich pic so sanh v&i dudng chuan cac hop chét
VOC, quy dbi ra g/L hodc % khdi lugng dé dinh
lugng timg hop chat [8].

Hinh 1: H¢ thong thiét bj phén tich
sic ky long - khdi phé (GC-MS)

e Uu diém: Do chinh x4c va do nhay cao dic
biét 1a trong cac mau c6 ham lugng VOC thép, phan
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tich duoc timg hop chét cu thé, 1a phuong phap sir
dung phd bién trong xac dinh ham lugng VOC.

e Nhuwoc diém: Yéu cau thiét bi hién dai, nhan
vién van hanh c6 k¥ nang phan tich héa ly.
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Hinh 2: Hinh dnh két qud chay phé GC-MS
xdc dinh ham luwong VOC

2.2. Phan tich ham lwgng VOC trong son

Biang 2: Két qua phén tich ham lwong VOC
thu dwgc tir thwe nghiém cia cac loai son

Ham lugng
hop chat A g )
TT Tén miu hiru co bay Nhin Eiegl:lhuc
hoi (VOC) ghie
(g/L)
Son phu ndi
1 that Durgo 19,39
Eco
Son 16t noi La nhom son
2 | thitJotun 7,04 tudng dang nhii
Jotasealer tuong ¢6 ham
- lwong VOC kha
Scmxlét ngoai thap dap tmg
that Jotun duoc yéu cau ky
3 . 24,75
J ota_shleld thuat theo QCVN
Primer 16:2023/BXD la
Son phil ngoai <3091
that Jotun
4 Jotashield 41,45
CPM STD 117
Son epoxy La nhom son
3 DH-PTE 008 265,64 Epoxy bo vé két
cau thép c6 ham
Son Epoxy luong VOC kha
ham ran cao do phu thud
6 177.91 cao do phu thudc
SP®DUR- hé nhya va dung
EPH mdi c6 chira VOC
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Ham lugng
hop chat ., )
TT Tén miu hiru co bay Nhé-:ln l’ffétl:lh'-‘c
hoi (VOC) ghit
(g/L)
Son chong La nhom son
chay chong chay trén
7| speFRESHI | 139 két cau thép ¢6
ELD-SF1 ham luqng voc
tur cao dén rat cao
do yéu cau cong
Son chén thirc ddc thu phu
8 chay FPPg 322.73 hop véi tinh chit
cua ting san
pham

2.3. Panh gia Anh huwéng cia VOC dén tinh
chit k¥ thuit ciia son

Qua4 trinh nghién ctru ¢6 tién hanh thi nghiém
cac tinh chat k¥ thuat trén ca son tuong dang nhil
tuong va son bao vé két cdu thép véi cac chi tidu
thi nghiém phu hop véi dic diém thyc té cia timg
loai son, tuy nhién trong bai bao xin dua ra két qua
nghién ctru dién hinh. Cy thé nhu sau: Thir nghiém
thuc té lva chon trén 2 mau son cung géc son
Epoxy thi c¢ong trén nén thép c6 cac mirc VOC cao
(= 250 g/L) va VOC thip (< 10 g/L /near-zero).
Trong phong thi nghiém véi ciing diéu kién va thoi
gian thi nghiém.

Bang 3: Két qua thi nghiém tai

phong thi nghiém
Moc thoi gian | VOC cao | VOC thap | Nhan xét
/Thir nghiém | (=250g/L) | (£10g/L) | thwe nghiém
Muc do mui RAt manh Gfm nth . VO?. cao tao
khong mui mui manh
Th;o L gan 1.<‘Im . . VOC cao
bé mat (gio, 1 gio 45 3 gio 15 i it nedn
phit) (ASTM phit phit fhb‘i’ o 1%116
D1640) &
Po bén cua
16p son theo >B 4B Thang 0-5B,
phépthrcato | (Khong |y | 5B 1a t5t nhat
(ASTM bong) &
D3359)
Po bén va dap VOC cao co
(kg.cm) kha nang
(TCVN 2100- %0 80 chiu va dp
2:2013) tét hon
Trucelaohba | 5 15, 015 | 3.05+0.18 | DO bdm dinh
(07 ngay kho, MPa MPa theo ASTM
25°C, 50% RH) D4541
. Sau thir
Do beén mu nghiém kha
mudi, sau 1.85+£0.18 | 1.75+0.20 nang bam
500 h (ASTM MPa Mpa dinh giam do
B117) nguyén nhan
an mon

75

Moc thoi gian | VOC cao | VOC théap Nhén xét
/Thir nghiém | (=250g/L) | (£10g/L) | thwe nghiém
tiet UV, sau 1.05+0.22 | 1.10£0.23 a0 Cé’ hien

1000 gio (ISO MPa MPa ; Khor
16474-2) Hone Kong
bén mau
. Mo phong
Sau 10chuky | s\ 19 | 1602018 | tme suit
nhiét (— 20°C 2 A
. MPa MPa nhiét gay
— 60°C) >
bong tach

Hinh 3: Thi nghiém d bén mit muoi
v dj bén thoi tiét UV

Qua qua trinh nghién ciru thi nghiém thuc té
véi 2 mau son c¢6 ham lwong VOC khac nhau cé
thé dua ra mot so danh gia nhu sau:

2.3.1. Ddnh gid vé thoi gian kho, dp bén mau

- VOC cao Dung moi hitu co bay hoi nhanh —
mang son kho nhanh thoi gian khé ngan hon nhiéu
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s0 v6i son ¢ VOC thip, giam nguy co nhidm ban
lac dau. Tuy nhién, VOC cao thuong di kém véi
dung méi manh, c6 thé lam thay d6i mau hoac giy
nga mau khi tiép xiic UV lau dai.

- VOC thip: Véi VOC thép, tdc do bay hoi
dung mo6i chdm — mang son kho nho qua trinh
déng rin hoa hoc hoic bay hoi nudc nén thoi
gian kho kéo dai hon. Néu cong thuc va diéu kién
chua tdi wu, tbc do kho cham co thé khién bui
ban bam vao mang son trudc khi khé hoan toan,
nhung van c6 thé dap tmg duoc yéu cdu ky thuat,
thuong bén mau hon va an toan hon cho sirc khoé
va moi truong.

2.3.2. Ddnh gid vé d bdam dinh

Két qua thi nghiém ban dau thu duoc cho thiy
VOC cao c6 cac két qua thi nghiém c6 uu thé hon
so voi VOC thdp nhung vé kha ning chéng chiu
cac diéu kién thoi tiét 1au dai thi cling khong thuc
su vuot troi.

- VOC cao: dung méi hitu co gitp tang kha nang
lién két voi bé mat nén, tao sw bam dinh tét hon gitta
mang son va vat liéu (dac biét 1a kim loai, gd) nén két
qua thir nghiém ban d4u cao hon VOC thip.

- VOC thép: khi giam dung moi, kha ning
“lam u6t” bé mit giam — bam dinh c¢6 thé kém
néu khong thay thé bang phu gia twong dwong ¢
chét tao mang hoac chat hoat dong bé mit phu hop,
nén két qua thir nghiém thuong thip hon VOC cao,
do d6 can tdi vu nhya va phu gia dé duy tri d¢ bam
dinh tuong duong.

- Son VOC rat cao (~ 200 g/L) thuong mat 15 -
20% d6 day lop son do co mang khi dung méi bay
hoi, dan dén tang ung suit co kéo giita mang son
va bé mat, c6 thé lam thay doi kha 1on do day du
kién cta 16p son sau kho. Nguoce lai, son VOC rat
thdp (~ 3 g/L) chi mét = 0.2% do day, gitp giam
g suit co mang co thé gitr d6 day du kién cua
16p son sau kho.

2.3.3. Ddnh gid vé dp bén va dip, ap phii

Két qua thi nghiém thu dugc VOC cao ¢6 kha
nang chiu va dap tét hon so voi VOC thap, d6 phi
thuong t6t do mot sé nguyén nhan sau:

- VOC cao: d6 nhét ban dau thdp — d& thi
cong, mang son dan déu, phu kin bé mat tot. Dung
mdi bay hoi déu, gitip mang son dong rin tir tir —
phan bd mg suét t6t, b& mat mang son linh hoat
chiu dugc do bén va dap tdt.

- VOC thap: do nhét cao hon, c6 nguy co dé lai
vét chdi, con lan hodc 16p son khong ddng déu dan
dén sy lién két giira cac hat nhua dién ra khong
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hoan toan, din dén mang son clmg, gion chiu va
dap kém.

- VOC cao: thuong cé do bén va dap tdt hon
nho mang son linh hoat, Nhung hién tai vdi cong
nghé nhya tién tién, son VOC thép c6 thé dat hodc
vuot do bén va dap cua son VOC cao, nhung doi
hoi cong thirc va quy trinh thi cong kiém soat tdt.
2.3.4. Ddnh gid vé khd ning chéng in mon

Két qua thi nghiém kha ning chéng chiu cac
diéu kién an mon nhu do bén mi mudi, d6 bén thoi
tiét UV va d¢ bén chu ki chénh léch nhiét d6 cho
thiy son VOC cao va thap kha twong dong vé kha
nang chéng an mon lau dai, nhung nhan thay son
VOC cao ¢6 hién tugng khong bén mau trong thi
nghiém d6 bén thoi tiét UV.

- VOC cao: dung méi hitu co gitp cac phan tu
nhya hoa tan va sip xép chat chd hinh thanh mang
it 16 rdng, son dac, giam nguy co hap thy 4m ban
dau — chdng an mon ban dau tét.

-VOC thép: mang son khé chdm cac hat nhya
khé hop nhét hoan toan, trong diéu kién 4m w6t dé
hap thy hoi nudc trong qua trinh dong ran, tao cac
vi mao dan khuyét tat — giam kha ning chdng an
mon ban dau. Tuy nhién, VOC thip khong nhét
thiét lam giam dang ké do bén co hoc hay chéng in
mon néu cong thirc dugce thiét ké phu hop.

3. PE XUAT CAC GIAI PHAP KY THUAT
NHAM GIAM VOC TRONG SON

3.1. Thay thé nguyén liéu

Bang 4: Dé xuit giai phap vé thay thé
nguyén liéu

Hugng M6 ta Loi ich
gidi phap :
Thay dung m6i hitu co
truyen thong (xylene,
toluene, MEK...) bang Giam phat
dung mai “xanh” c6 dieém thai VOC
Dung dung s0i cao, it bay hoi nhu tryc ticp,
moi thay the | propylene glycol, diacetone | han ché mui
it VOC alcohol, ester mach dai. hac, tang
Dung nhua acrylic, tinh chat
polyurethane phan tin coly
trong nudce d€ dam bao do
bam dinh, d¢ bén mau
) Chuyén tir nhwa alkyd, (Z 058 ﬂ/lir))
Ung dung epoxy dung mdi sang nhua ey
% - an toan than
nhua goc acrylic, polyurethane, oA
. ; . : < . thién hon
nudc, goc epoxy dispersion goc nudc. cho méi
sinh hoc Polyl tir dau thuc vat, nhua R R
L truong va
alkyd bién tinh s
nguoi dung
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Hutng M ta Loi ich Hugng M ta Loi ich
gidi phap gidi phap
Str dung phu . : NI HVLP: Ludng khi thip ap
A Dung chat hoat dong bé - X
ilgnht(:irtqué mit va chat phan tin mau, Duy tri do N gl;l(])o 11; g tnig’tn_v)a Cil;?nmh?élf Ch(" be p}at
phan tan v h¢ amine chuyén cho hé¢ phu, bam Son bang M : gam ¢ ho.an thién
déng ran nudc. Dung phu gia phan dinh va do phuong tuong on bay hoi hoge min, phun
trgg;:g IIII:I'(EC tan, chéng ling, ‘Ehéng tao bén mau, hpAhap Hlt“m ‘ bin nguoc “hf;“h’ “a‘;lz‘%
cii thien g | DOt gitp duy tri bé matmin | giam thoi ieu suat cao | - Airless Spray: Son duge | suat cao, phu
N ma khong cin thém gian kho (HVLP, =1 bom 4p lyc cao (thwomg |~ duoc dién
ay Vi 1 1 dung mbi airless 100 - 250 bar) qua dau tich 16n. Tiét
gian kho spray) phun dic biét — tiason | kiém vat liéu
Vit liu géc nay kich hoat Khon vo thanh‘hat min nho luc va giam VOC
Nhya 100% polymer hoa nhanh tao VOC m%mg cat co hoc
khong chra | mang lu6i polymer ran | | pa Tuén thi diéu kién huéng
dung moi chac trong thoi gian ngan, hoc va héa dan thi cong ctia timg san Thine chi
bay hoi epoxy, pf)lyuret}lane hai " chét phém, nhiét d¢, d6 am lum?g%: Eaaic’yp
(hanh phn Kiém soét phu hqp gi.l.;xp du{lg moi son, dam bao
32, C . b . diéu kién t?l?)?lgzliglfgll?i%?nh;nz;t strc khoé cua
.2. Cai tién cong nghé san xuat moi truong . A ngudi thi
L o o
Béng 5: Dé xuat giai phap vé cdi tién cong nghé viéz chil y phgb ng chiy thiéu 6 nhiém
san xuat nd, xit Iy chat thai dang | 01 rUONg
, quy dinh
Huéng Aoz ..
gidi phap Mot Loiich ‘ Duy tri chit
. R A il A Béo quan trong di€u kién lugng ban
. _ | Sanxuatnhya c6 donhét oi | . Quan1y tbn | phi hop, tranh dé 1au din | dau, khong
Cong nghé | uwumakhong can dung méi | Giam nhu cau A R: an 1, y o
~ 2 R . kho son dén thay doi do nhot, phai phat sinh
polymer _ pha loang. Dong ran nho dung VOC thém dung moi pha loing | VOC ngodi ¥
hoa tai cho phan tmg héa hoc, khong trong pha ché mudn
can dung moi bay hoi
Giam lugn - < ~ - |
hon b b . chit rin Céﬁ 4. Y NGHIA THUC TIEN, HAN CHE VA
Dung cong | Chon bt mau cé higu suat .z L . 3 A ’,
ngh¢ phan cao tbi wu kich thudce hat (;E;egt r:é?;}?; DINH HUONG CUA NGHIEN CUU
tan nang pigment va filler d¢ tang A e : ¢ - e o N PR A
luong cao d6 che phi Eg:ll lttiglf( iséUIIIll 4.1. Y nghia méi truong va sirc khoe cong dong
chiphi Nhin chung cac son da san xudt trén thi truon
p g g
Som de 7 Khong cin hién nay it nhiéu F‘Ieu. ¢ céac thanh .phan gy hai
r(:_frll S{llg Ding tia UV/EB dé déng | dung méi, tiét |  cho stre khoe ngudi thi cong va nguoi sir dung, nén
hodc EB ran tuc thi llﬂém nang can nang cao cac bién phap dam bao strc khoé cho
Hone say nguoi thi cong truc tiép va han ché toi da su phat
é‘z)l;zztr Hé son 100% chét rén, é,hfgf C\(/Slgc tan ra moi trudng. Viée kiém soat va giam ham
coating) thi cong tinh di¢n T eao lugng VOC trong san pham son khong chi gop

3.3. Toi wu quy trinh thi céng va bao quan

Bang 6: Dé xuit giai phap vé cai tién quy trinh

thi cong va bao quan

Hutng Mb ti Loi ich
gidi phap :
Pha loang . N - .
s B Tranh dung xdng thom, Giam VOC
bang nudc S , 2t L
- dung moi hiru co chira phat thai khi
hogc dung vong thom thi con
moi sinh hoc & g
Gitip dung mdi bay hoi
Thi cong nhanh, giam khoi lugng \
A 14 Y . ~ Mang son
nhiéu l6p VOC moi 16p. Dung hé N
. . Lk . kho nhanh,
mong thay son 16t - phu két hop (2 in déu mau
villép day | 1)hodc son co do phu cao

dé giam luong son tong
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phan tudn tha céc tidu chuan Viét Nam (TCVN) va
qudc té, ma con giam thiéu rai ro 6 nhiém khong
khi, bao v¢ suc khoe nguoi thi cong va nguoi st
dung vé lau dai.
4.2. Han ché ciia nghién ciru

Nghién ctru méi chi khao sat trén mot sb hé
son chua bao quat hét cac chung loai son va cong
nghé son trén thi truong hién nay. Diéu kién thi
nghi¢m chi giéi han trong phong thi nghi¢m, thoi
gian thir nghiém con twong déi ngin va chua cé
nghién ctru thuc té didu kién moi trudng tu nhién
do d6 chua phan anh ddy du kha nang chéng chiu
va vong doi sir dung thyc té. Chi tiéu VOC méi chi
quan tim dén tong ham luong chua phan tach va
dinh danh timg hop chat cu thé dé danh gia muc do
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doc hai hay tac dong dén stc khoé va méi truong
chi tiét. Nghién ctru chua xem xét dén cac yéu t6
kinh té, cong nghé va tinh kha thi ciia cac giai phap
k¥ thuat da dua ra.

4.3. Pinh hwéng cho cac nghién ciru tiép theo

Can nghién ciru mé rong thém nhiéu hé son
khéc nhu gdc Polyurethane, Alkyd, Acrylic... dé c6
két qua nghién ctru toan dién hon, Can tién hanh thir
nghiém dai han va tai nhiéu viing khi hau khac nhau
dé kiém chimg va danh gia day du két qua nghién
ctru. Nghién ctru khao sat cac vat liéu va cong nghé
gitp giam VOC ma van duy tri cht luong mang
son, két hop danh gia didu kién kinh té va moi
truong dé xdy dung mo hinh dénh gia chi phi - loi
ich cho cac giai phap giam VOC dé hd trg cac
doanh nghiép va co quan quan ly. Pong thoi dua ra
khuyén nghi: Nganh cong nghé san xuit son cin
day manh nghién ctru va tmg dung cong nghé san
xuit son VOC thip/khong VOC, xdy dung cac tiéu
chudn va huéng dan ky thuit dong bd nhim vira
dam bao hiéu ndng cua mang son, vira dap ing muc
tiéu bao v¢€ mdi trudong va stc khoe con nguoi.

5. KET LUAN

Nghién ctru danh gia anh hudéng cta ham luong
VOC trong son tuong dang nhil tuong va son bao
vé két chu thép da trinh bay cac phuong phap xac
dinh ham luong VOC trong son, dua ra két qua
nghién clru thuc té trén mau son duoc lua chon tir
d6 rat ra danh gia: Ham lugng VOC c¢6 tac dong 1o
rét dén tinh nang cua son, cu thé két qua thi
nghiém cho thdy son c¢6 ham lugng VOC cao
thuong dat thoi gian kho, do bam dinh va do bén
thoi tiét tot hon, nhung ddng thoi tiém an nguy co
anh hudng stc khde va modi truong cao hon.
Nguoc lai, son VOC thz?ip hoac géc nudc an toan
hon song céan t6i wu cong thirc dé duy tri hodc nang
cao céc tinh chit co - ly ciia mang son.

(1) Béi véi son twong dang nhii twong: Ham
lugng VOC cao khong mang lai lgi thé vuot troi vé
d6 bam dinh hay do phu so v6i hé VOC thap, dic
biét trong diéu kién khi hau nong am, nhung lai
lam tang nguy co phat thai cac chat giy 6 nhidm
khong khi trong nha.

(2) Déi v6i son bao vé két cau thép, VOC dong
vai trd quan trong trong kha ning chdng in mon va
hinh thanh mang son min. Tuy nhién, cac giai phap
thay thé nhu son goc nudc, son khong dung moi
hodc str dung dung moi it doc hai hoan toan cé thé
dap tng yéu cau ky thuat néu duoc ap dung cong
nghé va quy trinh thi cong phu hop.
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LOI CAM ON

Nghién ctru nay duogc hd tro vé mit tai chinh
boi Trung tim Tu van Chdng an mon va Xay dung
- Vién Khoa hoc Céng ngh¢ Xday dung (CCP-
IBST). Tac gia chan thanh cam on su hd trg cla
CCP-IBST trong viéc trién khai nghién ciru va
hoan thién bai bao nay. Hy vong trong thoi gian tdi
duoc tiép tuc mé rong theo dinh hudng cho cac
nghién ctru tiép theo.
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