Tap chi Vét liéu & Xdy dung Tdp 14 S5 04 ndm 2024

Tap chi Vat liéu va Xay dung
ISSN 1859 - 381X
Website: www. jome.vn

AT LIEU

Nghién cttu anh huéng cua hon hop diethyl glycol va
diethanolisopropanolamine dén qua trinh nghién va mot so tinh chat
cua xi mang pooc lang
Nguyén Duong Pinh'", Biii Thi Hing!
! pai hoc Bach khoa Ha Noi

TU KHOA
DEIPA

TOM TAT

Muyc tiéu clha nghién cfu nay 14 so sénh anh huwong cta hén hgp diethyl glycol (DEG) va
DEG diethanolisopropanolamine (DEIPA) v&i khi st dung titng phu gia niy riéng 1é t&i qua trinh nghién va mot
Phy gia try nghién s6 tinh chit ctia xi ming Pooc ling. Ham luong phu gia tro nghién 14 0,01 % DEG va hén hop (0,005% DEG
+ 0,005% DEIPA). Cic tinh chit dugc khao sat bao gdm: thoi gian nghién, phan bd kich thuéc hat, nuée
tiéu chuén, thoi gian dong két, va cwdng do nén & 1, 3, 7, 28 ngdy tudi. Két qua nghién cttu ndy duoc so

Xi méng Pooclang
Tinh chét

sanh véi két qua nghién citu 0,01 % DEIPA thudc nghién citu trude cia tic gia. Két qua nghién citu cho thiy
viéc sit dung hdn hop phu gia ting hiéu suit nghién t6t hon so v&i cic mau st dung phu gia don 1é; miu
DEG cai thién it nhat. MAu hén hop phu gia c6 ty 1& hat min it hon va ty 1& hat tho cao hon cac mAu st dung
phu gia don 16 miu DEG c6 ty 1 hat min cao nhét va ty 1& hat thé thip nhét. Ligng nude tiéu chuén ciia
cac miu c6 phu gia trg nghién khéng khac nhau nhidu, d&u cao hon miu déi chitng khoang 0,5 %. Sw khac
biét thoi gian déng két giita cac miu khéng nhidu, déu dép tGng yéu ciu TCVN 2682:2020. Miu xi ming
nghién chung vé6i hén hop phu gia cai thién cuwong d6 tudi sém va muén it hon so véi khi ding riéng titng
phu gia; miu xi ming nghién chung v&i DEG cai thién cudng d6 t6t nhat.
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The objective of this study is to compare the effects of a mixture of diethyl glycol (DEG) and
DEG diethanolisopropanolamine (DEIPA) with using each of these additives individually on the grinding process and

Grinding aid some properties of Portland cement. Grinding aid additive contents were 0.01% DEG and mixture (0.005% DEG

Portland cement

Properties + 0.005% DEIPA). The properties investigated included: grinding time, particle size distribution, water of
consistency, setting time, and compressive strength at 1, 3, 7, 28 days of age. The results of this study were
compared with the results of 0.01% DEIPA in the author's previous study. Research results show that using the
mixture of additives increased grinding performance better than using individual additives; DEG samples
improved the least. Mixed additives samples had lower proportions of fine particles and higher proportions of
coarse particles than samples using individual additives; The DEG sample had the highest proportions of fine
particles and the lowest proportions of coarse particles. The water of consistency of samples with grinding aids
was not much different, all were about 0.5% higher than the reference sample. The difference in setting time
between samples was not much, they all meet the requirements of TCVN 2682:2020. Cement samples ground
together with the additive mixture improved the early and late strength less than when each additive was used

separately; cement samples ground together with DEG had the best strength improvement.

1. Giéi thiéu ngin can sy han gin clia cc vét nit va sy két tu ctia cic hat xi ming, bam

dinh ctia céc hat xi mang 1én bé mit bi nghién va 16p 16t may nghién. Nhor

San xuét xi ming 13 nganh céng nghiép tiéu tén nhiéu ning lugng.
Céng doan nghién xi ming chiém ty 1é 16n ning lugng trong qua trinh san
xuft xi méng [1]. P& gidm ning lvong tiéu ton, phu gia trg nghién duoc st
dung phd bién & cdc nha méy do né gitp ting hiéu suét nghién va giam thoi
gian nghién [2]. Trong qua trinh nghién, phu gia tro' nghién hip phu 1én bé
miit méi duige tao ra do diit giy cac lién két tinh dién giita Ca-O, Si-O, va
Al-O trén bé miit c4c hat [3]. N6 gitip trung hoa dién tich trén bé mit va
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d6, né 1am ting hiéu suét qua trinh nghién.

Cac nhém phu gia trg nghién thuwong dugce st dung gdm: amin,
glycol, va axit cacboxylic. Kha ning tro' nghién chiu anh huong béi loai va
ham lugng phu gia trg nghién st dung va loai xi méng. Phu gia trg nghién
gbc amin c6 kha ning ngin can két tu ctia cac hat xi ming tét hon dong
glycol [4, 5]. Phu gia trg' nghién c6 khéi lwgng phén ti cao c6 kha ning
trg nghién tét hon [6]. $6 Iugng nhém phén cuc ctia phu gia c6 vai trd
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quan trong t6i su hdp phu 1én hat xi miing, phu gia chia it nhém phén
cuic sé cin nhiéu hon s litgng phan ti hip phu 1én bé miit hat xi ming
[5]. Hiéu suét nghién ting khi ham lugng phu gia ting ti gié tri t6i uvu,
sau d6 hiéu suét nghién sé giam khi tiép tuc ting ham lugng [7].

Phu gia trg nghién con anh hwéng t6i qué trinh thiy héa va cac
tinh chét ctia xi ming. Mtic d6 anh hudng phu thudce vao loai phu gia,
ham luong va loai xi ming st dung. TEA c6 thé 13 tic nhan thic day
d6ng két (0,02 %), chit 1am cham déng két (0,5 %) va thiic diy dong
két tro lai (1 %) [8]. TEA & néng do thép lam ting cwong do nén tudi
sém do thiic ddy thily héa C,A tao thanh AFt va AFm [9, 10]. N6 ciing
thic ddy thity héa ctia C,AF [9]. Tuy nhién, TEA c6 tdc ddng tiéu cuc
t&i cudng d6 nén tudi mudn do can trg sy thiy héa C,S [11, 12]. TEA
hap phu 1én hat C,S, tao thanh mét 16p phite day c6 kha ning thim thiu
thép, lam can tr¢ thiy héa cta C,;S [12].

DEIPA thiic d4y thity héa C;A va C,AF va sy hinh thanh cac vi
tinh thé CH & giai doan sém [13]. DEIPA (0,02 % va 0,04 %) thic diy
chuyén dbi AFt sang AFm va thic dy thiy héa G,A va C,AF [10]. ©
ham lugng 0,02 %, DEIPA lam tang cwong d6 nén cac ngay 1, 3, 7, 28
nhung & 0,04 % né lam giam nhe do ting ham lwong x6p. DEIPA
(0,015 %) 1am ting lvong nudce tiéu chudn, giam thoi gian dong két,
tdng cwong dd nén 3 va 28 ngay [14]. DEIPA (0,02 %) téng cuong do
tudi s6m ctia xi ming Pooc ling hdn hop [15].

Nghién cttu ctia Teoreanu va Guslicov cho thy DEG (0,1 %) 1am
giam cuong do nén 1, 2 ngay nhung lam ting cwong do 7 va 28 ngay
ctia xi mang [16]. Trong khi dé, két qua nghién ctdu cua Calli va
Pehlivan minh ching ring DEG (0,1 %) lam ting cudng dé nén 3 ngay,
gitt nguyén cuong d6 nén 7 ngay, va gidm cwong d6 nén 28 ngay [17].
Ham lugng DEG anh hudng r6 rét t6i thoi gian dong két va cuong do
nén cua xi méng [18]. Khi ham lugng téng téi 0,025 %, thoi gian déng
két giam, nhung ting 1én khi ham lwong ting t&i 0,05%, va giam trd lai
khi ting dén 0,1 %. DEG (0,025 %) lam giam cuong d6 nén ¢ 1 va 3
ngay, gitt nguyén & 7 ngay, va ting & 28 ngay. DEG (0,05 % va
0,075 %) giam cudng d6 & 1, 3, 7 ngay, nhung ting & 28 ngay.

Rét it nghién ctu vé hén hop phu gia tro nghién. Hién chua c6
nghién citu nio so sanh anh huténg ctia hén hop phu gia trg' nghién DEG
va DEIPA so v6i khi stt dung titng chit riéng 1é dén kha ning tro nghién
va céc tinh chit ctia xi ming. Vi vy, nghién ctiu sé thiic hién khao sét
ndy dé tit d6 dua ra wu nhitge diém khi diing hén hop gitp dinh huéng
nén diing riéng 1é hay hén hgp. Ham lugng phu gia tro' nghién 14 0,01
% DEG va hdn hop (0,005 % DEG + 0,005 % DEIPA). Cac tinh chét
dugc khao st bao gdm: thoi gian nghién, phan b kich thuée hat, nude
tiéu chudn, thoi gian déng két, va cudng do nén & 1, 3, 7, 28 ngay. Két
qua nghién cttu nay dugc so sanh véi két qua nghién citu 0,01 % DEIPA

thudc nghién citu trude cta tic gia.

HO\\V///\\\O///\\\///OH

Hinh 1. CAu tréic phan t{ ctia diethylene glycol [19].

CH,

c,—CH_
oH
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OH
Hinh 2. CAu triic phan t{ ctia diethanolisopropanolamine [20].

2. Vat liéu va phuong phap nghién ciiu
2.1. Vitliéu

Clanhke st dung trong nghién ctu nay 14 clanhke cong nghiép
trong nuéc c6 thanh phin héa va khoéng ctia clanke dwgc thé hién trong
Bang 1 va 2. Thach cao st dung 1a thach cao tu nhién ¢6 thanh phin
héa duge thé hién trong Bang 3. DEG va DEIPA c6 ngudn gbc cong

nghiép, xuit x Trung Qudc.

Bang 1. Thanh phén héa ctia clanhke.

Thanh phin | SiO, | ALO, | Fe,0, | CaO | MgO | SO, | K.0 |Na,0

Ty 1€ (%) 21,36| 5,52 3,39 |64,73| 2,94 0,26 (0,73]0,13

Bang 2. Thanh phin khoéng ctia clanhke.

Thanh phin C:S C,S GA C,AF CaO ty do

Ty 1€ (%) 47,3 25,8 8,9 10,3 2,7

Bang 3. Thanh phin héa ctia thach cao.

Thanh phin SO, CaS0,.2H,0 | H,0liénkét | Cin khong tan

Ty 1& (%) 45,63 90,20 18,88 1,98

2.2.  Phuong phdp nghién ctiu

Céc mau xi ming dugc chuén bi nhv sau. Clanhke va thach cao
dugc dap riéng bing may dap ham dén kich thuée nhé hon 5 mm. Miu
xi miing ddi chitng dwge chun bi bing cich cin dinh lvong clanhke va
thach cao da dap theo ty 1€ 95 % clanhke, 5 % thach cao, sau d6 cho
vao méy nghién bi thi nghiém va nghién dén khi dat d6 min Blaine
(3200 =+ 50) cm?/g (x4c dinh theo TCVN 4030:2003 [21]). MAu xi miing
stt dung phu gia trg nghién dugc chuén bi bing cach cin dinh lwgng
clanhke, thach cao d4 d4p va phu gia tro nghién theo ty 1& 95 % clanhke,
5 % thach cao, va 0,01 % DEG hoic hdn hop (0,005 % DEG + 0,005 %
DEIPA) (tinh theo téng khéi luong clanhke va thach cao) sau dé cho
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vao may nghién bi thi nghiém va nghién dén khi dat d6 min Blaine
(3200 = 50) cm?/g.

Thanh phan hat ctia cdc miu xi méing Pooc ling duoc xdc dinh bing
phuong phap tan xa laser trén may Horiba LA-960 st dung moi rugu tuyét
dbi. Cuong d6 nén ctia miu vita xi ming déi chiing va cic mau vita xi ming
thém 0,01 % DEG ho#c hén hop (0,005 % DEG + 0,005 % DEIPA) (tinh
theo khéi lugng xi mang) vao nudc tron hoac thém vao khi nghién duogc
xac dinh theo TCVN 6016:2011 [22]. Litong nuc tiéu chudn va thoi gian
d6ng két ctia cac mAu hd xi ming déi chiing va miu hd xi ming thém phu
gia tro nghién khi nghién dugc xdc dinh theo TCVN 6017:2011 [23].

3. Két qua va thao luin
3.1. Anh huéng ctia DEIPA va DEG dén thoi gian nghién va phdn bd kich
thuée hat ctia xi mdang

Két qua do ty dién Blaine va thoi gian nghién ctia miu xi ming
dbi chitng va c6 phu gia tro nghién khi nghién dén d6 min Blaine 3200

+ 50 (cm2/g) dugce thé hién & Bang 4.

Bang 4. D6 min va thoi gian nghién cic miu xi ming.

STT Phu gia trg nghién b0 min Blaine, Thoi gian nghién,
cm?/g phit
1 0 3180 35,0
2 DEG 3250 33,5
3 DEIPA [24] 3210 33,0
4 HH 3210 32,5

Tit Bang 4, két qua cho thiy khi cho thém phu gia trg nghién
gilip cai thién qua trinh nghién, giam thoi gian nghién dé dat d6 min
theo yéu clu so v6i mau nghién xi ming d6i chiing. St dung hén hop
hai phu gia gitip ting hiéu suét nghién tét nhat, mau hdn hop cé thoi
gian nghién 1a thip nhét, giam 2,5 phiit so v6i miu d6i chiing. Mau
DEG giam thoi gian nghién it nhét, chi 1,5 phit.

Su ting hiéu sut nghién ctia miu hén hop c6 thé duoc giai thich
12 do su két hop hiéu qua kha ning trg nghién ctia DEG va DEIPA. DEG
chita cic nhém ruou phan cuc (—OH) hip phu tét 1én bé mit hat xi
miing, gitip can bing dién tich bé mit va giam sy két tu ctia cac hat xi
ming. DEIPA thudc nhém alkanolamine c6 dau phén cuc (—OH) va
nhém khéng phan cuc hydrocacbon (—CHj) bao vé né va cé ciu tric
mach nhéanh khéng d6i xting. Khi cdc phan tit DEIPA hip phu trén bé
miit vét nift sé gitip che chin cac vi tri hoat déng, giam tng suit bén
ngodi cin thiét do sy phat trién ctia vét nitt va gitip ngin céc hat xi
miing két tu v&i nhau.

Két qua phan tich thanh phin hat cic miu xi ming ddi chiing va
¢6 phu gia tro nghién khi nghién dén d6 min Blaine 3200 + 50 (cm?/g)
béing phitong phap Laser ditge thé hién & Hinh 3 va 5.

9
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<54 HH
iy
= 4 4 \’/
3 - \
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1A \
0 - . : = .
1 10 100 1000

Puong kinh (pm)

Hinh 3. Dudng cong phén bd kich thude hat cta cic miu xi ming.

Bang 5. Phan b6 kich thuéc hat ctia cic mau xi ming.

STT Phu gia Ty 1€ céc hat & céc kich thuée khdc nhau (%)
tronghien 1o 1oum | 10-30m | 30-45um | > 45um
1 0 23,0 44,2 10,7 22,1
2 DEG 24,9 49,2 10,1 15,1
3 DEIPA [24] 20,0 46,4 11,5 21,9
4 HH 20,0 43,0 11,2 25,3

Két qua trong Hinh 3 cho thiy dudng cong phéan b ¢ hat ciia
cdc mau xi ming déu c6 2 peak cuc dai, 1 peak & kich thuéc hat min va
1 peak & kich thugc hat thé. Vi tri dinh peak & viing kich thwde hat min
ctia cadc miu hiu nhv khéng thay dbi, khoang 14 pm. Chiéu cao peak
ndy ctia miu hén hop 13 thip nhit, miu DEG 1a cao nhét. Vi tri dinh
peak & ving kich thuéc hat thé ctia cdc miu ciing hiu nhu khéng thay
@i, khoang 60 um. Tuy nhién, miu hdn hop ¢6 chidu cao peak nay cao
nhét va miu DEG th4p nhét.

Két qua trong Bang 5 cho thiy & dai hat 0 — 10 um, miu DEG c6
ty 1é cao nhét, (cao hon miu dbi chitng 1,9 %), mau hén hop c6 ty 1&
twong ty miu DEIPA (thip hon miu déi chitng 3,0 %). G dai hat 10 -
30 pm, mau DEG van ¢6 ty 1é cao nhét, (cao hon mau dbi chiing 5,0 %),
mau hén hop thap nhét (nhé hon miu dbi chiing 1,2 %), miu DEIPA
cao hon miu dbi chitng 2,2 %. G dai hat 30 — 45 pm, miu DEG ¢6 ty 1é
thép nhét (thép hon mAu d6i ching 0,6 %), DEIPA cao nhét (cao hon
méau dbi chitng 0,8 %), miu hdn hop chi cao hon miu dbi chitng 0,5 %.
O dai hat > 45 pum, miu DEG ciing c6 ty 18 thdp nhét (thdp hon miu
dbi chiing 7,0 %), mau hén hop cao nhét (cao hon miu ddi ching
3,2 %), miu DEIPA tuong tu miu dbi chiing.

Nhu vay két qua phén tich thanh phn hat cho thdy mAu hén hop
cho ty 18 cac hat min thip hon, va hat thé cao hon, trong khi m&u DEG lai
nguige lai. Con miu DEIPA & miic trung gian gitta mau hén hop va DEG.

3.2 Luong nudc tiéu chudn va thoi gian dong két ctia mdu hd xi mdng
Két qua thi nghiém xac dinh long nude tiéu chuin (LNTC), thoi
gian bét dAu dong két (TGBDPPK) va két thic déng két (TGKTDK) ctia

cdc mau xi ming nghién khéng phu gia va c6 phu gia dugc thé hién &
Hinh 4 va 5.
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Hinh 4. Luong nudc tiéu chuén ctia cdc miu xi ming.

Két qua trong Hinh 4 cho thiy LNTC ctia cic miu nghién ¢6 phu
gia déu cao hon miu dbi ching khoang 0,5 %. Cic miu cé phu gia
chénh nhau khong d4ng ké. Sy ting LNTC khi st dung phu gia trg
nghién 12 do céc phu gia trg nghién chita cic nhém -OH c6 kha ning
hép thu cac phan t nde, 1am ting d6 nhét hd xi ming [25].

2407 DTGBPPK EDTGKTPK
200 A

160

Thot gian (phut)
)
[=]

(=]
[=]

=
[=]

0 DEG DEIPA [24] HH
Tén phu gia

Hinh 5. Thoi gian d6ng két clia cdc mAu xi ming.

Két qua trong Hinh 5 cho thiy cdc miu xi ming nghién cling phu
gia c6 TGBPDK va TGKTDK d&u giam so véi miu dbi chitng, déu dap
ting yéu ciu ctia xi ming Pooc ling trong TCVN 2682:2020 [26]. Biéu
ndy 12 do DEG thic déy qué trinh thiy héa cia C;A vA DEIPA ¢6 kha
ning thic diy thity héa C,A va G,S.

Nhin chung, miu DEG c6 thoi gian déng két ngin nhét, sau d6
dén mAu hén hop, va miu DEIPA 13 dai nhit. Su khac biét gitta miu
hdn hop so v6i miu DEG thip hon so véi mau DEIPA. So v6i mau DEG,
mau hén hop c6 TGBPDK tuong tw, con TGKTDK dai hon 10 phiit.
Trong khi so sanh mAu hén hop véi miu DEIPA, su khac biét TGBDDK
12 10 phit v TGKTPK 14 gan 20 phit. Biéu nay minh ching ring trong
mAu hén hop, DEG anh hudng t6i thdi gian dong két nhidu hon DEIPA.

3.3. Cuong d6 nén cia cdc mdu vita xi mdng

a.  Cdc mdu vita thém phu gia vdo trong nuc trén

Két qua xac dinh cudng d6 nén ctia miu vita thém phu gia vao
nude trén & 1, 3, 7 va 28 ngay duge biéu dién & Hinh 6.

50 4
mo DEG
45 A
DEIPA [24] »HH
40 4
<
& 35 4
2
= 30 A
g
< 25 1
=
%n 20 4
=15 A
8]
10 A
5 _J
0 j
1 3 7 28

Ngay tudi (ngay)
Hinh 6. Cidng d6 nén cic miu vita thém phu gia vao nuée tron.

Két qua trong Hinh 6 cho thdy & 1, 3, v 7 ngay tudi, cdc miu c6
phu gia déu khéng cai thién cudng d6 nén so véi mau déi chiing. Trong
cdc miu c6 phu gia thi mau DEIPA cho cudng d6 nén tét hon ca, chiing
¢ cudng d6 nén gin twong tw mau dbi chiing. Trong khi miu DEG lam
giam cudng dd nén 1 va 7 ngay con maiu hén hop lam giam cudng d6
nén 1 va 3 ngay. Nhin chung, mau hdn hop kém hiéu qua nhét trong ca
ba ngay tubi nay.

& 28 ngay tudi, cic mAu ¢ phu gia déu cai thién déng ké cuwdng do
nén so v6i mau déi chitng. Mau DEIPA ting nhiéu nhit (7 MPa), mau DEG
ting & mifc trung gian (5 MPa), va mau hén hop ting it nhit (4,2 MPa).

Két qua xac dinh cuong d6 nén clia cic miu xi ming nghién véi
phu gia & 1, 3, 7, va 28 ngay dugc thé hién trong Hinh 7.

30 7 "o DEG
45 1 DEIPA [24] =HH
40
g 35 A
2 30 1
55
g 25
e
= 20
£ 15
@]
10
5 -J
0 |
1 3 7 28
Ngay tudi (ngay)

Hinh 7. Cudng do nén ctia cic mau xi ming nghién chung véi

phu gia trg nghién.

Két qua trong Hinh 7 cho thiy & 1 ngay tudi, miu DEG c6 cuong
d6 nén cao nhit va 16n hon miu déi ching d4ng k& (1,5 MPa), mau hén
hop x4p xi mAu DEIPA va méu dbi chitng. O 3 ngay tudi, miu DEG c6
cwong d6 nén cao nhét, cao hon méiu déi chiing 1,2 MPa, miu hdn hop
tiong ty nhw DEIPA va nhinh hon mAu d6i ching chi 0,3 MPa. G 7 ngay,
c4c mau c6 phu gia du cao hon déng ké so véi miu dbi chitng. Méu DEG
van cao nhét (33,6 MPa) nhung chi cao hon 1 chit so v&i mau DEIPA,

mAu hdn hop c6 gia tri thip nhét. G 28 ngay tudi, cic miu c6 phu gia
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ciing ddu cao hon dang ké so v6i miu d6i chiing, nhung miu DEIPA ¢6
gié tri cao nhét, miu DEG cao hon miu hén hop khong déng ké.

Két qua ciing cho thay viéc thém phu gia khi nghién cho cudng
d6 xi ming cao hon so véi thém phu gia vao khi tron. Piéu nay minh
chitng ring sy thay déi kich thude hat cta xi ming khi nghién chung
v6i phu gia trg nghién c6 vai trd quan trong trong viéc cai thién cudong

d6 cta xi mang.
4, Kétluan

Dua vao két qua nghién cttu clia cdc mau xi ming Portland dbi
chitng va miu ¢6 phu gia tro nghién v&i ndng d6 0,01 % dén d6 min
Blaine 3200 + 50 cm?/g c6 thé dua ra két luan nhu sau:

e MAu hén hop phu gia ting hiéu suit nghién tét hon so véi khi
st dung tiing phu gia don 1é. N6 giam khoang 7 % thoi gian nghién so
v6i mau dbi chitng. Mau DEG c6 kha niing cai thién hiéu suit nghién
thap nhit va miu DEIPA & mtc trung gian.

e Mau hdn hop phu gia cho ty 1& cac hat min thip hon va hat thé
cao hon so v6i cac miu st dung phu gia don 1. Mau DEG c6 ty 1& hat min
cao nhét va ty 18 hat thé nhé nhét va miu DEIPA & mtc trung gian.

e Lugng nutée tiéu chuln ciia cdc mAu c6 phu gia trg nghién
khong khéc nhau nhiéu, déu cao hon mau déi chiing khoang 0,5 %.

e MAu DEG c6 thoi gian déng két ngén nhit. MAu hdn hop c6
thoi gian dong két & mic trung gian giita mau DEG va maiu DEIPA va
gin v6i miu DEG hon. Sy khac biét giita cac miu khéng nhiéu: thoi
gian d6ng két khac nhau chi khoang 10 phit con thdi gian két thic
dong két khoang 20 phit. Cac miu déu dat yéu clu cta tiéu chuin
TCVN 2682:2020.

e Thém phu gia khi nghién cho cuong d6 xi ming cao hon so
v6i thém phu gia vao khi trén. Cic miu xi ming nghién chung véi phu
gia déu cho két qua cao hon miu ddi chiing. Nhin chung, miu xi ming
nghién chung v&i DEG cai thién cudng do tdt & ca tudi sém va tudi
mudn. Mau DEIPA & miic trung gian, con miu hén hop & mtic thap hon
cic mau st dung phu gia don 1é.

Nhu véy, viéc st dung hdn hop phu gia khi nghién chung c6 wu
thé cai thién hiéu suét nghién t6t hon nhung it cai thién cwdong dé hon
so vGi viéc st dung phu gia don 1é.
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