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Phat thai VOC

Kiém soét miii

Dung moi son

Hop chét hitu co dé bay hoi
Hép thu VOC

TOM TAT

Phuong phap thu giit va xt 1y VOC 1a chia khéa d& bao vé méi trwdng sinh thai, ning cao sitc khoe con
ngudi va dat duge sy phat trién bén vitng. Hién tai, ¢6 hai cach thie xit 1y VOC: ki thuét pha hay va thu
hdi. Céc céng nghé dé tiéu hiiy VOC chit yéu bao gdm qué trinh oxy héa nhiét hoic xiic tic, phan hiy sinh
hoc, va phuong phép plasma. Nhitng céng nghé niy chuyén déi VOC thanh carbon dioxide va nuéc, chu
yéu thong qua phutong phép vt 1y hoic phan tng héa hoc. Cac ki thuét thu hdi bao gdbm hép thy, hip phuy,
va ngung tu. Cic phuong phép nay 1am gidu hosc tich VOC bing phwong phap vat Iy hoic héa hoe. Phiong
phép hip thu dwgc sit dung réng rii trén thé gi¢i do tinh don gian, an toan, kha ning tai ché, tiéu thu ning
lwong thép, va kha ning canh tranh vé gia tét. Bén canh d6, diéu quan trong nhit trong qué trinh hap thu
12 viéc Ivva chon chét hip thu thich hgp nhit dé xit Iy VOC. Céc dung dich duge st dung dé loai bé VOC bao
gdm nudc, ridu vi ketone hodic hydrocabon it bay hoi. Tuy nhién, nhitng chit hip thu niy c6 nhiéu nhuoc
diém nhv kha nang hip thu thp, kha ning tai ché kém, d6 &n mon cao, va c6 xu hiéng gy 6 nhidm thi
cAp. Bai viét nay trinh bay cdc két qua nghién citu ché tao hé nhii twong diu trong nuwéc dé hip thu VOC va
kiém so4t miii trong nganh cong nghiép son.
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ABSTRACT

The method of capturing and processing VOCs is the key to protecting the ecological environment,
improving human health and achieving sustainable development. Currently, there are two ways to process
VOCs: destruction and recovery techniques. Destruction techniques mainly include thermal or catalytic
oxidation, biological degradation, and plasma methods. These technologies convert VOCs into carbon
dioxide and water, mainly through physical or chemical reactions. Recovery techniques include
absorption, adsorption, and condensation. These methods enrich or separate VOCs through physical or
chemical means. Absorption is widely used worldwide due to its simplicity, safety, recyclability, low
energy consumption, and competitive pricing. However, the most important thing in the absorption
process is to choose the most suitable absorbent to treat VOCs. The solutions used to remove VOCs include
water, alcohol and ketones or less volatile hydrocarbons. However, these absorbents have many
disadvantages such as low absorption capacity, poor recyclability, high corrosiveness, and a tendency to
cause secondary pollution. This article presents research results on the development of oil-in-water

emulsion systems for VOC absorption and odor control in the paint industry.

1. Gi6i thidu

thu héi va téi st dung chat hidp thu VOC. Tuy nhién hiéu qua cta
phitong phép x1 1y nay khéng cao do chi phi dit, khé rita bing nuée

Khi thai budng phun son di qua mot hé théng rita khi. Nuée duge va dung moi bam dinh vao thiét bi rat kho xtt 1y.
stt dung rong rdi lam chat hip thu cdc VOC va nude [1] va dau duge

st dung cho céc VOC ki nude. Chdt hdp thu st dung 1a nude thi c6

phéng trong vai phiit; trong khi d6, glycolethers, nhu butyl cellosolve

va butyl carbitol v aminoketone, nhi n-methyl-2-pyrrolidinone, vin

nhigc diém 14 cdc Hydrocacbon chéng han nhu toluene, c6 thé bi giai 1 VOCs 83.470
2 VOCs paint 7.015
3 VOCs absorption 27.408
4 VOCs absorption emulsion 2.134

cé thé ton tai 1au dai trong nuée. Phivong phap héap thu st dung chat

1éng hitu co c6 diém sbi cao nhit dau héa, c6 nhiéu wwu diém nhw cé kha

nang st dung dung méi da hap thu VOC lam nhién liéu, ting hiéu qua

*Lién hé tic gia: lecaochien@gmail.com
Nhén ngay 15/08/2023, stta xong ngay 10/11/2023, chip nhan dang 14/11/2023

Hinh 1. Théng ké c4c coéng trinh nghién cttu cong bs vé VOC
giai doan 2000-2023.
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T ndm 1980, Patent US4265642A dé cip dén phuong phép loai
bé VOC tit budng phun son va hé thdng siy son béing dong dung dich
chtta nhii twong diu trong nuéc hodc chit hoat ddng bé mit hodc than
hoat tinh dang bot [2]. Trong d6 nhii twong dau trong nudec, dau
hydrocacbon chiém tit khoang 0.5% dén 20% theo khdi luwgng va chit
hoat déng bé mit hé sulfonat ddu mé dé hdp thu xtt 1y cac khi VOC bao
gém axeton, metyletyl xeton, toluen, xylen, benzen, etyl axetat va hén
hop cta ching.

Téng hop nghién citu ctia nhém téc gia vé chu dé nghién cttu
da cong b6 lién quan téi VOC trén toan thé gidi cho thiy nhitng cong
b6 vé hap thu VOC chiém t&i 33% trong tong s6 cac bai nghién citu vé
VOC trong hon 20 nam tr¢ lai ddy. Sy gia ting lién tuc cta cic céng
trinh nghién ctu theo titng ndm (Hinh 2) cho thiy vai tro can thiét va
sttc thu hit cdc nha khoa hoc trén thé giGi vao chu dé nghién citu vé
hép thu va xtt Iy VOC hién nay. Viéc st dung nhii ttong nuéc/dau 1a
mot giai phap thay thé gitip giam nhu ciu ning lvgng va dau tu ban
dau vao thiét bi, dong thoi 1am tiang dién tich bé miit c6 sdn dé trao
d6i khi-16ng va lvgng VOC c6 thé dugce x& 1y [3]. Dumont va cdng syt
da st dung nhil tvong néc/dau silicon dé hap thu dimethylsulphide
(DMS), dimethyldisulphide (DMDS) va toluene.
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Hinh 2. Biéu d6 phan tich s6 cong trinh céng bé vé hap thu VOC.

Hariz va cOng su nghién cifu sy hip thu nguge dong lién tuc cua
céc hop chét hitu co dé bay hoi (VOC) bing nhil twong diu-niée. Qua
trinh nay cho phép xtt Iy VOC wa nuéc va ky nu6c trong nude thai
dang khi phét ra tif cdc nganh céng nghiép ché bién thic phdm hoic
héa chét. Toluene dgce chon 1a chit gay 6 nhiém trong nghién cttu nay
vi tinh ky nit6c cta né va dugc sit dung rong réi trong cdc nganh cong
nghiép héa chit. La dung mdi hitu co hdp thu VOC, dau huéng duong
dugce dé xuit cho qué trinh x@ 1y nhim gidm tic doéng dén moi truong.
Dau hédp thu dugce Iya chon vi kha nang hdp thu t6t, 6n dinh héa hoc
va 6n dinh nhiét va chi phi thap [4]. Két qua thi nghiém cho thdy dau
thife vat c6 ham lwgng axit béo khong bdo hoa don cao, ching han nhu
HOSO (86,3% axit oleic), ¢6 kha ning hip thu tét d6i v6i toluen. Nhitng
loai dau nay c6 trong lwgng phan tif cao, mang lai cho chiing su én
dinh nhéat dinh duéi dang dung méi va dic tinh 4i lyc v6i toluen.

N&m 2021, nghién cu cta Li va céng su da kham phé mot qué trinh
hip thu va giai hip bing cich st dung N, N -dimethylcyclohexylamine

(CyNMe,) lam dung méi wa nudc cbd thé chuyén dbdi (Switchable-
hydrophilicity solvent - SHS) dé hip thu toluene. Két qua cho thiy so vé&i
céc chét hip thu théng thuong, CyNMe, thé hién hiéu suét hip thu toluen
Vgt troi. Hidu qua giai hip toluene tit CyNMe, 1én dén 94 % dat dugc bing
céch thdi bot khi CO, & 25 °C, va hiéu sut tich CyNMe, khoi nude 1én dén
90 % dat dutgc biing cach théi khi N2 & 60 °C. Ngay ca sau nam chu ky hip
thu-giai hip, kha ning hép thu toluene ctia CyNMe, twong dwong v&i kha
ning hip thu ctia chit hip thu méi, cho thiy ring CyNMe, vin giit duge
kha niing hip thu ctia né.

Zhang va cong sy da nghién cttu chit hip thu phitc tap méi bao
gom polyetylen glycol 200 (PEG200) va chét long ion (ILs) dugc diéu
ché @& hap thu cac hop chét hitu co dé bay hoi nhu dichloromethane
va benzen. Két qua cho thdly, do hip thu ctia chat hap thu phic hop
[HMIM][CI]-PEG200 d6i véi DCM la 85,46% trong 5 phit d4u tién va
87,15 % d6i v&i benzen [5].

Nam 2022, Margaux Lhuissier nghién citu xt 1y khi 6 nhiém téng
hop c6 chita bay hgp chét hitu co d& bay hoi (VOC) bing cach sit dung
mot mo hinh thi diém trong diéu kién cong nghiép thitc té. Qua trinh
két hgp su hap thu VOC trong dau silicon (PolyDiMethylSiloxane, titc
12 PDMS). Hiéu suit x¢ Iy VOC hiéu qua trong toan bd thi nghiém,
twong ng v&i 10 chu ky tai tao PDMS. Viéc phén tich ham lugng cua
pha nuéc va PDMS da xac nhéan riing VOC dang dan bi phan hiy cho
dén khi khoéang héa [6].

Tuy nhién, tai Viét Nam hiu nhv chia ¢6 cong bé nao vé xi¢ Iy
VOC v&i qui md cong nghiép, dic biét 1a trong linh vife san xudt va sit
dung son. Do d6 vin dé xit ly mui va VOC trong céc nha may san xuit
coéng nghiép dic biét 14 cdc nha mdy san xuit va stt dung son 14 mot

yéu céu cin thiét va cip bach hién nay tai Viét Nam.

2. Noéi dung nghién cttu
2.1. Nguyén liéu va héa chdt

Ché phidm hép thu mui vd VOC trong khi digc nghién cttu 1a nhil
twong diu trong nutée. Thanh phan diu sé wu tién hap thu VOC khong
phéan cyc trong khi niée duge sit dung dé hap thu VOC phén cue. Nuwde
1a dung moi ré tién va thudng dugc st dung trong cic hé théng riva khi
dé loai bo bui trong cac hé théng xtt 1y khi cong nghiép. Dau dugc lva
chon trong nghién ctu nay la céc loai diu c6 nhiét d6 bay hoi cao véi

céc tinh chat 1y héa dugce duwa ra trong Bang 1 sau day:

Bang 1. Tinh chit 1y héa ctia cac loai dau dugce lwa chon.

Dac tinh

Chlorinated Paraffin 52

Paraffin oil

Silicon AK 350

Cau tric hoa
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Trang thai vat 1y

Long mau vang nhat,
khongmui, khénghoa
tan trong nudc

Long trong sudt, khong
mau, khong mui, khong
hoatan trong nudc

Long trong suot khong
mau, khéng mui, khéng
hoatan trong nude

Chiéu daimach | C14-C17 C18-C30 70-100
Ty trong 1,270 g/cm? 0,850 g/em? 0.970 g/em?
D nhét 1800-1900cP 100-140 cP 300-350 cP
Do pH 6.0-6.5 7.0-9.0 5.0-7.0
Diém sbi >400°C >3000C >3150C
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a) Cdu tric héa hoc cia Tween 80 b) Ciu tric héa hoc cia Tween 80

Hinh 3. Ciu trdc héa hoc ctia céc chit hoat dong bé miit.

Vé&i bat ky twong hé nhii twong thuén hay nghich nao déu c6 mot
phin nhoé hat nhii & dang 14 diu trong nuéc d6i v6i hé nghich (nuée
trong diu) ho#c hat nhii & dang nuéc trong dau d6i véi hé thuan (dau
trong nu'éc), chiing dwge hinh thanh trong qua trinh ché tao hé nhii.
Néu chi st dung mot loai chit nhii héa thi dd bén cua hé nhii tiong tao
thanh sé kém di rat nhiéu do nhitng hat nhii nay sé keo tu lai va la
“mam” gay sy tach 16p cho ca hé nhii. Ngoai ra, d6i v&i hé nhii tong
dAu trong nuée chit nhii héa con ¢é tdc dung nhu 1a chit tao mang
khong gian trong pha phan tén 14 nuéc tao cho hé nhii tvong c6 do
nhét nhit dinh 1dam cho d6 bén ctia hé nhil tWwong s& 6n dinh hon.
Nghién cttu lita chon hé 2 chét nhii héa dé ché tao ché pham la cac chit
nhii héa va nuéc TWEEN 80 (HLB =15) va chit nhii héa wa dau SPAN
80 (HLB=4.3);

2.2. Phuong phdp nghién ciu
2.2.1. Phiong phdp tron

Nam phuwong phép trén da dugc st dung trong nghién citu nay:
l4c tay, may khudy tit, may khudy canh khudy méi chéo, mdy lic 4 va

may tron tdc dd cao st dung canh khudy phan tan.

d) Khudy
madi chéo

o) Ldci &) Kby
phan tin

Hinh 4. Cic phuong phap khudy tron duge nghién citu.

b) Khudy tir

a) Ldc tay

2.2.2. Phitong phdp ddnh gid su 6n dinh

Hai phrong phép da duge st dung dé nghién ctu sy 6n dinh caa

nhii tiong; kiém tra trige quan va kiém tra ting t6c bing may ly tam.

Ve: Thé tich nhil twong
Vo=Ve+Vu

Va: Thé tich nuéc tich ra

Tach nwéc 60%

Téch nuoc 50% Tach nuéc 70%

Hinh 5. Tinh ty 1é tich nhii dé d4nh gi4 d6 6n dinh ctia ché pham.

Hinh 6. M4y ly tdm sit dung trong nghién cttu d6 én dinh ctia miu.
2.2.3. Phdn tich hinh dnh hat nhil
St dung kinh hién vi dién t, do lwdng INSIZE c6 do phéng dai

tit 200-1000 14n d& chup anh hién vi ctia hé nhii twong nhim quan sat

phén b hat mixen trong hé nhii twong ciia ché phim nghién ctu.

Hinh 7. Kinh hién vi dién t do ludng INSIZE.

2.2.4. bdnh gid hiéu qud xi¢ ly VOC va miti

Miii 13 sy kich thich ctia cac t& bao khitu gidc v6i sw c6 mit ciia
céc hop chit VOC. Do d6 dé danh gia dwgce hidu qua xit Iy VOC ctia ché
phim nghién citu, hé théng thiét bi nghién ctu kha ning x{ 1y mii
dugc mb ta trong Hinh 4.9. H6n hop son va dung méi cin xtt ly duge
chita trong binh 1, dung dich x@ 1y chita trong binh 3. Khi nén dugc
dén vao binh 1 d tao ra khi VOG, khi VOC khéng x( 1y trong binh 2 s&
duoc do cudng d6 mii C, bing may do cwdng d6 mii XP-32911IR. M&
van dé din khi qua binh 3, khi cin x? Iy s& dugc hip thu vao trong ché
phim hép thu VOC, khi sach di ra binh 4 va do cwong d6 mii sau khi
hép thu C,. Hiéu suit hip thu dwoc xdc dinh 13 H (%) =100%(C,-C,)/C,.

Diéu chinh dung lrong ) van

May nén khi May do cuong dd mii

N . van
o

Dung dich xit I

Hinh 8. So d6 thiét bi danh gia hiéu qua xt 1y ctia

Son + dung mdi Miy do cwong do mui

van

ché phdm nghién ctu.
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Hinh 9. Thiét 14p hé théng thiét bi do.

3. Két qua nghién ctu
3.1. Nghién citu phu'ong phdp khudy trén

T cac tai liéu tham khao va nhitng nghién ctu so bd, nhém
nghién cifu d4 tién hanh nghién ctu ché tao ché phadm hdp thu VOC 1a
hé nhil tvong gitta dau Chlorinated Paraffin 52, nudc va chit nhii héa
nhv sau: Khéi lvgng miu thit 1000g; Ty 1é daw:nuée = 20:80, st dung
chét hoat dong bé mit 1a TWEENSO véi ty 1é st dung 1a 1 %, t6c do
khudy 1a 1200 vong/phit, thoi gian khudy 1a 60 phdt. Tién hanh st
dung 5 k§y thudt tron khac nhau trong nghién cfu nay: 14c tay, khudy
tit, may lac 4, may khudy co hoc canh khudy mai chéo, may khudy téc
d6 cao canh khudy phan tan. Hiéu qua cta tifng phuong phép dugc
kiém tra vé d6 6n dinh cta nhii tiong théng qua phrong phap ting téc
qué trinh phan tich pha biing may ly tdm trong 45 phiit & tc d6 1000
vong/phat. Két qua th nghiém d6 tdch nuwdc sau thoi gian ly tAm 45
phit dugce dua ra trong Hinh 10.

90 ~#—Miu A3 —4—Miu Al —8—MiuA2 ——Miu A4

i nght g
i Kby phes v
Lic bing tay
il vty sty cho

.....

3 [+ -1
o o o
-t )

Ty I tach nwéc, %
-
(=}

Thoi gian ly tam, phit
Hinh 10. Biéu d6 anh huéng cta phrong phéap khuiy tron dén

d6 6n dinh ctia hé nhil.

Tit két qua nghién cttu cho thdy phuong phap trén co hoc bing
cénh khudy phan tan (canh khuiy dang ring cva) 1a hiéu qua nhit. Do
loai canh khuAy nay 1 loai conh khudy dong chdy xuyén tam dugc thiét
ké v6i nhitng thanh khudy hwéng 1én xubng déu nhau, mdi thanh c6
mdt géc cit va canh chém khéc nhau, 1am ting kha ning va dap gitta
céc pha, ...trong hén hop khudy, gitip hén hgp khudy dige tAn nhuyém
cé tac dung tao ra kha ning trén cit rdt cao 1am cho hat nhii twong
phén tan dong déu hon.

Nhii tvong khudy biang may khudy tit va may khudy co hoc ¢é
canh khudy chén vit c6 ty 18 tach sau 45 phit ly tAm déu cao trén 80 %,

do canh khudy chan vit va khudy tif ¢6 hinh dang kha twvong dong nhau
va la dang cdnh khudly dong chay hudng truc, dong chit long dige canh
hit vao theo heéng doc truc, va dong chdy chuyén dong nhanh. Hiéu
qua cao trong viéc khudy gitta chat 16ng va chat rén néi trén bé mit.

Ty 1é tach nuéce ctia nhii tiong duge 14c bing tay ciing khé thip
54.6%. Ly do cho diéu nay 1a b&i vi tron bing tay cho phép phan 16n
chét 16ng dugce khudy dong trong khi may khudy ti¥ va may khudy co
hoc cdnh khudy chan vit chi c6 thé tao ra sy tron cuc bd do huwéng caa
cdnh khudy. Ching chi tron chit léng theo huéng canh khudy trong
binh nhii héa. Trén lic bing tay, mic dit hiéu qua nhing chi c6 thé
dugce st dung dé tron mot lvgng mau rat nhé va doi hoi nhigu nd luc
dé duy tri viéc tron trong thdi gian dai do d6 khéng phit hop trong san
xult cong nghiép.

May l4c 1 khong thé tao ra nhii twong &n dinh vi né chi rung.
Bén kinh quy dao chuyén dong qua nho dé cung cdp su trén 14n hoan
toan giita hai chat long. Hé nhii twong khéng dong nhit va tach pha
ngay khi ditng lic.

Két qua thuyc nghiém trén cling phtt hgp v6i nghién cdu ciua
Parvizi va cong sy [7] c¢6 dua ra bang lIya chon loai cdnh khudy cho
tirng muc dich trén hgp. Trong d6 céc tac gia co chi ra cdnh khudy dang
rang cwa 1a phit hgp nhat dé tron hop hé nhii trong (16ng -16ng) c6 do
nhét thip t6i trung binh. Con cédnh khudy dang chén vit chi phit hgp
phan tan rin-16ng ché tao huyén phii (Hinh 11).

= s = = — — =
[} T w LA TT
v ™ L LN T
T T T T NN T T TILNN [LNN Tr T
Flow regime/ T= Turbulent, low viscosity L= Laminar, high vicosity
Tr= Transition region, medium viscosity NN = Non-Newtonian flow propertios

Hinh 11. Bang lya chon loai canh khudy pht hgp véi
ting dung trén hop.

Tit két qua nghién cttu trén, dé tai va chon ki thuat khudy bing
may khudy co hoc st dung cénh khudy phan tén dang réng cua dé ché

tao hé nhii cho cac nghién citu tiép theo.
3.2. Nghién citu lia chon thanh phén chdt nhii héa

Céc nghién cttu vé qua trinh nhii héa théng qua sit dung hé théng
chi s6 HLB, cdc nha khoa hoc trén thé giGi da chi ra ring tit ca cic loai
dAu, sap va cac vat liéu khac c6 kha ning két hop thanh nhii twong déu
¢6 mot chi s6 HLB can thiét. Chi s6 HLB cin thiét dé ché tao hé nhil twong
O/W ctia diu parafin 12 Req.HLB = 10, diu silicon 1a Req.HLB = 7 va
diu Chlorinated Paraffin 13 Req.HLB = 14. Piéu niy c6 nghia 13 mét chét
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nhii héa, hosic hén hop ctia chit nhii héa, c6 HLB twong ng nhu trén sé
tao ra nhii tvong O/W ctia loai ddu d6 én dinh hon chét nhii héa c¢6 gia
tri HLB nao khéc. Do vdy, d tai Iira chon hé chét nhii héa 13 hén hop cta
Tween 80 (HLB =15) va Span 80 (HLB =4.3). Ty 1é ctia titng thanh phin

trong hén hop dugce xéc dinh theo cong thic sau:
100 (Req.HLB — HLBg)

HLB, — HLB, )

% (4) =

% (B) = 100 - % (A) @

Ha
—

&
)
A\

HLB < 9: Chét hoat dong bé

HLB 9t6i 11: Chathoat ddng bé HLB > 11: Chéat hoat dong bé mat
mat c6 dac tinh wa dau

mat co dac tinh trung tinh c6 déc tinh va nuéc
Hinh 12. Tinh wu, ki nwéc ctia chit hoat d6ng bé mit
theo chi s6 HLB.
Tit cong thiic 1 va 2, ta xc dinh duoc ty 18 chit nhii héa wa nuée
Tween 80 va chit nhii héa wa diu Span 80 cho titng loai ddu dugc liét
ké trong Bang 2.

Bang 2. Xéc dinh ty 1é thanh phin chit nhi héa.

Thanh phin hén hep nhi héa
. (%)
Loai dau Tween 80 Span 80
HLBA =15 HLBg =43
Diu parafin (Req HLB = 10) 55 45
Déu Chlorinated Paraffin (Req HLB = 14) 90 10
Dau Silicon (Req.HLB = 7) 30 70

Nhém nghién ctu tién hanh ché tao cac hé nhii bing may khudy
co hoc st dung canh khudy phan tin dang ring cua, téc d6 khudy 1a
1200 vong/phit, thdi gian khudy 1a 60 phit. Mau c6 khéi lugng 1a
1000g; Ty 1&é ddw:nwée = 20:80; St dung 1% hdn hop chét nhii héa
Tween 80+ Span80 v&i ty 1& thanh phin phu thudc vio loai diu khao
sat theo Bang 2 & trén.

Két qua thit nghiém d6 tach nuGc sau thoi gian ly tim 45 phit
cta hé nhii twong nghién ciu dugc dua ra trong Hinh 13.

18 Miu B3 —e—Miu Bl —#-Mau B2

Ty 1§ tach o, %

Thoi gian ly tam, phit
Hinh 13. Biéu db anh hudng ctia thanh phin chit nhii héa dén

d6 6n dinh caa hé nhi.

Két qua nghién citu cho thiy ca 3 hé nhii ché tao tit 3 loai diu

d8u ¢6 ty 18 tich nuwde rit thip sau ly tdm, hiu nhv khong dang ké. Viéc
ap dung 1y thuyét Iita chon hé chét nhii héa theo chi s6 HLB gitip cho
nhanh chéng phat trién dugce hé nhii twong 6n dinh. Bing cach tron hai
chét nhii héa, ching ta c6 thé ra HLB chinh x4c minh cin, thay vi c§
géng tim ding chét nhii héa ¢6 HLB yéu ciu. Hon nita, c6 thé diéu
chinh pha trén chét nhii héa dé phit hop v6i dau hodc cac hoat chét
khéc, thay vi phai gi6i han hodc didu chinh thanh phin phit hop véi
chét nhii héa. Bén canh d6, khi so v6i Dau Parafin thong thuwong thi
diu parafin clo héa c6 do 6n dinh nhiét va tinh chit cao hon; Con so
v6i diu Silicon thi ddu Parafin clo héa c6 gi4 thanh ré hon. Nén nhém
nghién cifu la chon diu parafin clo héa dé téi wu vé mit chit lugng
va gia thanh san phdm. Ddng thi c6 tinh chit phit hop muc tiéu nghién
cttu phit hop véi didu kién thue té tai Viét Nam.

3.3. Nghién citu liwa chon ty 1é chdt nhii héa

Tién hanh ché tao cdc hé nhii Diu Chlorinated Paraffin: khéi
lwgng miu 1a 1000g; Ty 1& ddu:nwde = 20:80; Sit dung hdn hop chit
nhii héa Tween 80/Span80 = 90:10. Thay dbi ty 1& st dung hén hop
chét nhii héa 0%, 1%, 2%, 3% va 4%. Giit nguyén cic théng sb cong
nghé: tbc d6 khudy 1a 1200 vong/phiit, thdi gian khudy 1a 60 phat. Két
qua thtt nghiém d6 tach nudce sau thoi gian ly tAm 45 phiit cta hé nhil
twong nghién ctu dugc dua ra trong Hinh 14.

Mau C2 —#—Miu CO —#—MiuCl —=—MauC3 ——Mau C4

Ty I tich mwréc, %

Thoi gian ly tim, phut

Hinh 14. Biéu d6 anh huiténg ctia ty 1é chat nhii héa dén

@6 6n dinh ctia hé nhil.

Két qua nghién ctu trén Hinh 14 cho thiy tai nong d6 chat nhi
héa bing 0% thi 6 &n dinh hé nhii héa 14 khong, do hé khéng tan 14n
vGi nhau diéu nay thé hién vai trd khong thé thi€u caa chit nhii héa dé
ché tao hé nhii tvong. & mtc ty 16 chit nhii héa thdp 1 % vin c6 hién
tugng hé tach nuéc, cho thdy ring & mic chit hoat d6ng bé mit ndng
d6 thap, nhii trong khéng 6n dinh do khéng du chat hoat déng bé miit
dé giam sifc cing bé mit ddu-nude. Khi ting ty 1& chit hoat dong bé
mit thi @6 6n dinh cfing ting 1én, do nhiéu chat hoat dong bé mit hap
phu tai b& mit phan chia pha gitta pha diu va pha bén trong ¢ mdc
nong do chit hoat déng bé mit cao hon, do dé ting cudng sitc manh
ctia st hap phu céc 16p va ting tinh 6n dinh ctia hé nhii. Ty 1é st dung
hé chit tao nhii nay phit hgp tit 2-3 %, tai ty 1é nay hau nhu khong thay
hién twong tich nuwdc sau qué trinh ly tAm. Viéc ting ty 1& chit hoat
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dong bé mit 1én qué cao 3-4 % la khong can thiét, do 1am ting chi phi
trong khi khong 1am ting hiéu qua 6n dinh hé nhii. Péng thoi viée ting
ty 1& chat hoat dong bé mit ciling vita 1am ting d6 nh&t cua nhii tvong
va s& khong thich hgp hon trong viéc hip thu VOC vi né c6 thé can tr&
téc do truyén khéi do ting sitc can bé mit va can tré phan ¢ng chit
mang-chit tan tai bé mit ti€p xic. Diéu nay ciing phit hgp véi nghién
cttu ctia Jusol va cdng sy [8] dua ra ndong do chat hoat dong bé mit phu
hgp 1a 3 %. Do d6 nhém nghién cttu lya chon ty 18 st dung hé chit nhi
héa 12 3 % (Tween 80/Span80 = 90:10) cho c4c nghién cttu tié€p theo.

3.4. Nghién citu la chon ty 1é dau:niéc

Tién hanh ché tao cac hé nhii Dau Chlorinated Paraffin: khoi
lvgng mau 1a 1000g; St dung hén hop chat nhii héa véi ty 1& 3 % c6
thanh phan hén hop Tween 80/Span80 = 90:10. Thay d6i ty 1& thanh
phin dau:nuée 1a 10/90; 20/80; 30/70; 40/60. Giit nguyén cac thong
s6 téc d6 khudy 1a 1200 vong/phiit, thdi gian khudy 14 60 phit. Két qua
x4c dinh d¢ nhét cta hé nhil twong tao thanh tai nhiét d6 phong duge
dua ra trong trong Hinh 15.
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Hinh 15. D6 nhét ctia hé nhi D1-D4.

Két qua nghién citu thé hién trén Hinh 15 cho thy dé nhét ciia
hé nhil twvong ting ty 1é tuyén tinh v6i thé tich cia pha diu khi ty 1é
du ting 1én, phit hgp véi mo hinh nhiét dong lic hoc cho hé keo dugce
d8 xuét nim 1906 [9], dd nhét twong dbi cua hé nhii ty 1é tuyén tinh
v6i thé tich ctia pha phan tén V theo cong thitc sau:

e =14+25V. 3)

Sy gia ting d6 nhdt ctia hé nhii twong khi ting thanh phén dau
c6 thé dugc giai thich béi khi thé tich pha phan tan ting, tdc dd két tu
tidng do entropy ting b&i cac va cham gitta giot phan tan, c6 thé minh
hoa su gia tdng d6 nhét nhu trong Hinh 16.

7] ®,
I 51
| PePoe

/B8
. o [

Hinh 16. Minh hoa su gia ting d6 nh&t vé6i sy gia ting thé tich pha
dau [10].

D6 nhét cua dung dich cang cao thi cang tén chi phi ning lwgng
cho bom @€ van chuyén ché phdm xt ly trong hé théng. Do d6 dé tai
lta chon ty 1& dawnwéc dé ché tao ché phdm nghién cifu 1a
daunude=10:90, vita giam dugc d6 nhét ché phadm, dong thoi tiét
kiém chi phi nguyén liéu. Ngoai ra viéc st dung it thanh phin diu hon

sé giam tac dong moi triedng ctia ché phdm nghién cttu.
3.5. Nghién cifu dnh hu'éng ctia toc do khudy dén do nhét ctia hén hop

Tién hanh ché tao cdc hé nhii Dau Chlorinated Paraffin: Khéi
lvgng mau 12 1000 g; Ty 1é dau:nwde = 10:90; St dung hén hop chat
nhii héa véi ty 1é 3 % c6é thanh phan hén hgp Tween 80/Span80 =
90:10. Thay d6i téc d6 khudy tron 700, 900, 1200, 1500, va 1700 rpm,
thoi gian khudy 1a 60 phit. K&t qua xac dinh d6 nhét cta hé nhii tiong
tao thanh tai nhiét d6 phong duoc dva ra trong trong Hinh 17.

200 190
180
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Do nhét, P

80
60
40

20 9 12

Y

500 700 900 1100 1300 1500 1700
Téc 46 khudy trdn, rpm

Hinh 17. Minh hoa sy gia tdng d0 nhét v6i su gia ting
thé tich pha du [10].

Hinh 17 minh hoa anh hudng ctia téc dd tron 1én do nhét ctia
nhii twong. Viée ting toc d6 hodc thoi gian trén ¢6 tic dung twong tw
anh huéng dén chét lwgng ctia nhii twong. Su gia ting téc dd hoic thoi
gian tron c¢6 anh hwdng ting nhe dén d6 nhét caa nhil twong va ting
tinh &n dinh ctia nhii twong 1én d&én mot mitc mong muébn. St dung téc
dd trén nhé hon hon 900 vong/pht va thoi gian tron duwdi 7 phiit sé
lam giam d4ng ké chit lwong ctia nhii twong. Péi véi nhii twong diu
trong nudc véi mot phan thé tich xic dinh cua ddu va ndng d6 chit
hoat déng bé mit x4c dinh, ting téc do va thoi gian trén 1am ting sb
lugng céc giot nhii v&i kich thuwdce nho hon, gy ra sy gia ting dién tich
tiép xtic va ttong tic giita cac hat v6i hat, do d6 1am ting tinh én dinh
ctia nhil twong. Pdng th¥i, giam kich thudc cla cac giot diu, tic 1a pha
phan tan, din dén sy gia ting nhe trong d nhét cta nhii twong. Cac
quan sét thu duge cho sy gia ting d6 nhdt ctia nhii twong do sy gia
tang toc d6 khudy, ma tao ra cac giot c6 kich thide nhé hon, phit hgp
v6i phat hién ctia Pal va cong sy [11]. Khi thé tich cta pha phan tin
téing 1én, pha lién tuc phai trai ra xa hon dé bao phu tit ca céc giot nhii.
Sy lan rong ra cta pha lién tuc nay lam tang kha ning va cham giita
céc giot, do d6 1am giam bn dinh cta nhii twong.

O tbc d6 tron cao thi hé nhit twong tao ra c6 do én dinh cao hon,
tuy nhién tde d6 tron cao thi do nhét ctia ché phém tao ra ciing cao. Do

d6 nhém nghién citu lia chon téc d6 khudy 14 1200 rpm 1a phit hop véi
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cac muc tiéu nghién cu g€ ra.

3.6. Nghién cttu hiéu sudt hdp thu VOC va xi¢ ly mili ctia ché phdm nghién
cttu

Nhém nghién ctu tién hanh ché tao 3 hé nhii twong c6 khdi
lvong mAu 13 1000g & ciing cic thong s6 cong nghé: Téc d6 khudy 1200
vong/phit, thyi gian khudy 14 60 gi®. Thanh phin ctia 3 hé ché phdm
nghién c?u nhu sau:

- Hé D1: St dung diu Chlorinated Paraffin; Ty 1&é dau:nuéc =
10:90; Stt dung hén hop chét nhii héa véi ty 1& 2% c6 thanh phan hén
hgp Tween 80/Span80 = 90:10.

- Hé D2: St dung d4u Paraffin; Ty 1é ddu:nwdc = 10:90; St dung
hén hop chit nhii héa véi ty 1& 2% cé thanh phan hén hgp Tween
80/Span80 = 55:45.

- Hé D3: St dung diu silicon; Ty 1& dAw:nwde = 10:90; St dung
hén hop chit nhii héa véi ty 1& 2% cé thanh phin hdn hgp Tween
80/Span80 = 30:70.

Thyc hién danh gid hiéu sudt hip thu VOC theo so' d6 thiét bi
dugc thiét 1ap theo hinh 8 va hinh 9. M4u son dugc sit dung dé tao mdi
tredng sinh khi VOC cin xtt 1y 12 son Polyurethane Unymarine HS —
SHUGOKU 2 thanh phan, véi ty 1& tron 1a Part A (base): Part B
(hardener) = 88.0:12.0. Pha loing hén hop bing 10% thinner. Két qua
dénh gia hiéu suit xt Iy mui VOC duvgce dua ra trong Bang 3 nhu sau.

Bang 3. Hiéu sudt x& 1y mui ctia ché phdm nghién citu.

. Cudng d6 mui Hiéu suat xit Iy
Dung méi hap thu " :
Pau vio Péu ra (%)
Hé D1- Parafin clo héa 1800 324 82
Hé D2 — Parafin oil 1800 522 71
Hé D3 - Silicon 1800 630 65
Hé DO — Nuée 1800 1044 42

Hé son dugc dem nghién cttu la hé son Polyurethane hai thanh
phén thuong st dung dung méi 14 ritgu iso butanol va butyl acetate 1a
céc loai dung méi a niwdc nén hidu suét xi Iy VOC khi chi diing néc
rita théng thudng ciing c6 hiéu qua dén 42 %. Tuy nhién, hiéu sudt xit
1y ctia céc ché phdm cao hon gép d6i so véi viée chi sit dung nuée lam
dung méi hip thu. Hé ché phdm nhii twong hip thu VOC trén co s& diu
Parafin clo héa cho ta hiéu qua hap thu v xit Iy miii cao nhét.

3.7. Nghién cttu qui trinh ché tao

Trong qué trinh thi nghiém, nhém thyc hién dé tai thdy ring, giai
doan phan tan chit nhii héa 14 giai doan c6 yéu t6 quan trong trong viéc
hinh thanh ché phdm va tao sy én dinh cho hé. Do vy nhém nghién
cttu da tién hanh phén tdn chit nhi héa theo cdc quy trinh khac nhau
dé tim ra quy trinh t8i wu nhét, tao cho san phdm nghién ctu c6 d6 6n

dinh cao nhét.

- Qui trinh 1: Tron 2 chit nhii héa vao nhau treée sau d6 cho
vao khudy cting nwéc trong 10 phiit, véi tée d6 khudy 600 rpm; Cho thanh
phan diu vio sau ciing va khudy tai tbc d6 1200rpm trong 120 phiit.

Khuéy 600 rpm

TWEENS)  pommmm) Nuroe
SPAN 80 10 phis Khudy 1200 1pm .
Mau E1
120 phat
Dau

- Qui trinh 2: Trén 2 chit nhii héa vao nhau tritée sau dé cho
vao khudy cting dau trong 10 phiit, v&i téc do khudy 600 rpm; Tiép theo
can lugng nuwdce cin thiét vao sau cling va khuiy tai téc d6 1200rpm
trong 120 pht.

Khudy 600 rpm

INVEERS) o) Diu
SPAN 80 10 phat Khudy 1200 1pm .
Mau E2
120 phut
Nuéc

- Qui trinh 3: Can lwgng dau cén thiét, sau d6 cho thanh phin
TWEENSO vao dau khudy déu ¢ nhiét d6 phong vGi may khudy cAm tay
téc d6 600 vong/phiit trong thdi gian 10 phit & bén ngoai. Tiép theo
can Ivgng nuéce theo cip phdi vao thiing khudy va thém tif tif hén hop
nhii twong ddu va TWEENSO vao thiing khudy va khudy & téc do 1200
vong/phit trong 1gio. Sau d6 SPAN 80 dugc thém vao hé nhil tuong
va céc théng s6 khudy duoc duy tri 6n dinh & tdc d6 khudy 1200
vong/pht trong 1 gio.

Khudy 600 rpm

TWEENS0 Diu y
N Khudy 1200 rpm Khudy 1200 rpm
10 phiit .
H SPANS0 — Mau E3
60 phit 60 phit
Nuéce

Két qua danh gia hiéu suét x@ Iy miii VOC dugce dua ra trong
Bang 4. Tt két qua nghién citu cho thiy Qui trinh 3 cho hiéu sudt x

1y cao nhét.

Bang 4. Anh hwéng clia qui trinh tron hop dén hiéu qua xit 1y mii.

o Cuong do mii Hiéu suat xir Iy
Dung méi hap thu 3 3
Dau vao Diura (%)
Méu E1 - Qui trinh 1 1800 324 82
Mau E2 - Qui trinh 2 1800 280 84
Mau E3 - Qui trinh 3 1800 252 86
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Hinh 18. C4u tao hat mixen ctia ché pham nghién cttu.
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Co ché hap thu khi VOC c6 thé du'ge mé ta nhu sau: Hai chat hoat
dong bé mit c6 tac dong hiép dong trong viéc tao ra mixen ddo nguge,
cAu tao hat mixen ché phdm nghién citu digc minh hoa trong Hinh 18.
Mot mit chat hoat dong bé mét hdn hop cé thé mé rong pham vi ctia
céc chit VOC hoa tan. Mt khéc tai bé mit phan chia pha dau-nuwéc cé
thé hoa tan nhiéu loai nhém VOC hon.

x ° ¢ Pha dbu

b 00y g Pha nue

PN [T —

bé mét phan pha

8 o' SRR nuoe.déu

lién két luong cyc

L v ‘ v
16p hang rao JQ:JJ(’) [

Pha diu - lién két kj nuoc

Nhom khac

2
Tween 80

o™ ot o o

Span 80 '
Nhom luong cyc

Hinh 19. Co ché hap thu céc loai khi VOC ctia ché phdm hép thu.

Hinh 19 thé hién co ché hip thu VOC ctia ché pham hép thuy, tiy
thudc vao ban chit cta cdc khi VOC hép thu, ¢6 4 co ché hip thu VOC
nht sau: 1) cdc nhém wa niGe ctia khi VOC nhv nhém axit, rigu ¢6 xu
huéng di vao 16i nita nude; 2) cae nhém ki nude ctaa khi VOC ching
han nhu céc hydrocacbon (bao gom alkan, cycloparafin va arene) c6
thé hoa tan vao pha dau; 3) cidc nhém luwdng cic ctia VOC nhu amin va
este duge hip thu trén 16p hang rao; 4) cac thanh phan VOC khac khong
tan trong ca pha niéc (16i wa niéc) va pha dau cé thé bam vao bé miit

cac hat mixen.
3.8. Nghién citu phdn bé kich thu'éc hat ctia hat nhii titong

Céc nhii twong 6n dinh 1au dai dwge quan sat dwéi kinh hién vi
quang hoc Hinh 20. Hinh anh hién vi ctia nhii twong chi ra ring hu hét
pha phan tan c6 mit duéi dang céc giot hinh tron va cé nhiéu kich c&
khac nhau thay vi céc giot ¢6 kich thue cu thé Hinh 20-a. Didu nay néi
chung xay ra d6i véi hiu hét cac loai nhii tuong, duge didu ché bang
phuong phép trén co hoc. Kich thude cua céc giot hinh tron dugce tinh
toan bing phin mém ImageJ tif cac hinh anh chup hién vi thu duoc.
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b) Phan tich kich thuéc hat
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a) Hinh anh chup hién

Hinh 20. Hinh anh hién vi va phan tich kich thuéc hat
ctia hat nhii twong.
Hinh 20-b cho thdy d6 thi phan bé kich thuéc hat. Két qua kiém

tra trigc quan cac anh vi mo cho thiy dai phan b6 kich thuéce giot nhii
cht khong phai 1a mot dai kich thuwée hep. Két qua phan tich cho thiy
kich thuwéc giot thay déi tit 0,1 dén 1,5 um véi s6 livong 16n hon cac
giot nhii trong dai kich thuéc 0,2-0,5 um.

4. Kétluan

Nhém nghién cttu d ché tao thanh cong ché phdm hip thu VOC
va xt Iy mii v6i cac két qua thi nghiém hiéu sudt x@ 1y dat trén 80%.
Cip phéi phtt hop di duoc nghién ctu: Ty 16 diu parafin clo
héa:nuwée=10:90; St dung 3 % khéi lwgng hé hé hop chét nhii héa c6
thanh phin 13 Tween 80/Span80 = 90:10. Chi tiéu k§ thuit cta san
phim nghién citu d4p tGing céc yéu ciu dit ra va cho két qua tuong
dwong v&i san phdm nhap ngoai;

Nghién cttu ciing ¢4 dwa ra quy trinh cong nghé ché tao vt liéu
hép thu VOC va xt ly mii & quy mb pilot tiong dbi don gidn va cé tinh
kha thi cao, c6 thé d& dang chuyén giao céng nghé va san xuét san phdm
hip thy, x{ 1y méi treong khi thai cdng nghiép tai Viét Nam véi chi phi
hop ly.

Nhém tac gia xin gti 161 cam on chan thanh t&i B6 Cong thuong
va Cong ty CP Co dién TOMECO d4 cip kinh phi va hd tro cho nhém
nghién citu thite hién Nhiém vu khoa hoc va cong nghé mi sé hop dong:
0.19.2021.DT.BO/HPKHCN.
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