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Cong doan nghién xi mang tiéu tdn nhidu ning lwgng, giy 6 nhidm méi trdng. P& giam thiéu ning lwong
tiéu tén nay, phu gia trg nghién thuwong dige thém vao khi nghién. Mt trong s6 cac phu gia trg nghién 14
diethanolisopropanolamine (DEIPA). Mot s6 nghién ctu trén thé giéi cho thiy DEIPA vira c6 thé ting hiéu suit
nghién vita ting cudng d6 nén ctia xi ming khi st dung & ham luigng thich hgp. Muc tiéu ctia nghién citu nay 1a
xdc dinh anh hudng ctia DEIPA t&i qud trinh nghién va mét sb tinh chit cta xi méng. Bude diu tién 1a danh gia
anh hudng ctia ham lugng DEIPA thém vao nudc trdn téi cuong do nén 1, 3, 7, va 28 ngay cuia xi mang, va xac
dinh dugc ham lwong DEIPA phit hop v@ kinh té va ki thuét. Bude thit hai 14 xdc dinh anh huong ctia DEIPA & ham
Iuong da x4c dinh duge thém vao khi nghién téi qua trinh nghién xi ming (thoi gian nghién va phéan b kich thuéce
hat) va mot s6 tinh chét ctia xi ming (nuéc tiéu chudn, thoi gian déng két, va cudng do nén 1, 3, 7, va 28 ngay).
Két qua cho théy, khi ting ham litong DEIPA vio nuidc trdn tit 0 % dén 0,03 %, cutdng d6 nén xi ming ting nhiuing
khi ting tit 0,03 % dén 0,05 % thi cudng d6 nén lai gidm xubng. Xét vé& hiéu qua kinh té va ki thuét, ham luong
0,01 % 1a phit hop. Khi thém 0,01 % DEIPA vio khi nghién, n6 giam thoi gian nghién, giam luong hat & cac dai
< 10 pm, ting lgng hat & cac dai > 10 um, ting nhe lwgng nude tiéu chuln, giam nhe thoi gian dong két,
khong anh huwdng t6i cwong d6 nén 1 ngay, ting nhe cwong d6 nén 3 ngay, va tang ro rét cvong d6 nén ¢ 7
va 28 ngay tudi.

ABSTRACT

DEIPA

Grinding aid
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Grinding

Properties

The cement grinding process consumes a lot of energy and causes environmental pollution. To minimize this
energy consumption, grinding aids are commonly added during grinding. One of the grinding aids is
diethanolisopropanolamine (DEIPA). Some studies in the world show that DEIPA can both increase the
grinding efficiency and increase the compressive strength of cement when it is used at appropriate
concentrations. The objective of this study was to determine the effect of DEIPA on the grinding process and
some properties of cement. The first step was to evaluate the effect of the amount of DEIPA added to the
mixing water on the compressive strength of cement at the ages of 1, 3, 7, and 28 days, and determine the
economically and technically appropriate DEIPA content. The second step was to determine the effect of
DEIPA at the determined content but added during grinding on the cement grinding process (crushing time
and particle size distribution) and some properties of the cement (water of consistency, setting time, and
compressive strength at the ages of 1, 3, 7, and 28 days). The results show that, increase of the DEIPA content
in the mixing water from 0 % to 0.03 %, the cement compressive strength increased but increase of the
DEIPA content from 0.03 % to 0.05 %, the compressive strength decreased. In terms of economic and
technical efficiency, 0.01 % content was found to be suitable. When adding 0.01% DEIPA at grinding, it
reduced the grinding time, reduced the amount of particles in ranges < 10 pm, increased the amount of
particles in ranges > 10 pm, slightly increased the water of consistency, slightly decreased the setting time,
did not affect 1-day compressive strength, slightly increased 3-days compressive strength, and markedly

increased the compressive strength at the ages of 7 and 28 days.

1. Giéi thiéu

Nganh c6ng nghiép xi ming tiéu ton rit nhidu ning ligng trong

qué trinh san xuét, gdy 6 nhiém moéi trudng. Cong doan nghién xi ming

12 mét trong nhitng coéng doan tiéu tén nhiéu ning lwong trong qua
trinh san xuét xi ming [1]. P& giam ning lwong tiéu thy, cac phu gia
tro nghién thudng dugc sit dung trong qua trinh nghién xi ming [2].
Viéc st dung phu gia trg nghién khong nhiing gitp giam tac dong t6i
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moi treong ma con dem lai hiéu qua kinh té va ki thuét. Phu gia trg
nghién hip phu 1én b& mit hat xi ming, trung hoa dién tich trén bé mit
hat xi miing, nh d6 ching can trd sy han gén cac vét nit va tich tu caa
céc hat xi ming, bAm dinh ctia cac hat xi ming 1én bé mit bi nghién va
bé miit trong ctia mdy nghién, nh d6 nang cao hiéu sudt nghién [2].

Céc alkanolamine duogc stz dung phé bién 1am phu gia trg' nghién
trong san xudt xi ming [3]. Cac alkanolamine ndy bao gdm:
triethanolamine (TEA), triisopropanolamine (TIPA), diethanolisopropanolamine
(DEIPA), ... Ngoai kha niing trg nghién, cdc phu gia tro nghién con anh
huéng t6i cac tinh chit cta xi ming do chiing anh huéng t6i qua trinh
thity héa ctia xi ming [2-3]. Cac nghién citu cho thdy TEA gitip ting
cudng d6 nén tudi sém nhung 1am giam cwong d6 nén tudi mudn, trong
khi TIPA lam giam cudng d6 nén tudi sém nhung ting cudng d6 nén
tubi mudn [4-6].

Mot s nghién cttu cho thiy DEIPA c6 thé ting ca cudng dd nén
tudi sém va tudi muén cho xi ming khi sit dung & ham lugng phit hop
[2-3, 7-9]. Trong nghién citu cta Li va cng sy [2], thém 0,015 % DEIPA
lam ting cwdng d6 nén 3 ngay va 28 ngay tudi clia xi ming Pooc ling.
Trong nghién citu ctia Xu va cong sy [7], thém 0,02 % DEIPA lam tang
cwdng d6 nén & 1, 3, 7, va 28 ngdy tudi ctia xi ming Pooc ling. Sy ting
cudng d6 nén 1a do DEIPA thic déy thuy héa ciia C;A, C,AF va G,S [2,
8, 10-11]. DEIPA thic dy qu4 trinh chuyén AFt sang AFm trong qua
trinh thuy héa cta C;A [3, 10]. DEIPA c6 thé cai thién cAu tric da xi
mang, gitp tdng cudong do nén ctia xi ming [3, 8]. DEIPA lam giam kich
thutée 16 x6p, 1am cAu triic ctia d4 xi ming diic chic hon.

DEIPA c6 thé 1am giam cudng d6 nén ctia xi ming khi sit dung &
ham lugng cao [7, 11]. Trong nghién ciu cta Xu va cong su [7], thém
0,04 % DEIPA lam giam cudng d6 nén ca tudi sém va muédn clia xi ming
Pooc ldng. Trong nghién cttu ctia Kobya va cong su [11], thém 0,05 %,
0,75 % va 0,1 % DEIPA lam giam cudng d6 nén ca tudi sém clia xi méing
Pooc ling. Sy giam nay 1a do su cudn khi ctia DEIPA khi stt dung & 1am
lugng cao, lam tdng ham lugng bot khi.

Céc nghién cttu vé& DEIPA chti yéu trén DEIPA véi nude tron khi
tao hd hodc vita, rit it nghién cttu ding DEIPA khi nghién xi ming.
Chuta ¢6 nghién cttu dénh gia bing ca 2 cach. Chua c6 nghién citu trong
nuwée céng bd vé anh hidng ctia DEIPA dén qué trinh nghién va tinh
chét xi ming st dung ngudn vit liéu trong nuée.

Do d6, muc tiéu ctia nghién cttu nay 1a xac dinh chidu huéng va
mtic d6 anh huéng ctia DEIPA t6i qué trinh nghién va mot sb tinh chét
ctia xi mang Pooc ldng. Nghién ctu dugce thuc hién theo hai budc sau.
Thit nhét 14 ddnh gi4 anh hwéng clia ham lwgng DEIPA thém vao nuéc
trén t6i cwong d6 nén 1, 3, 7, va 28 ngay cla xi méng, va xac dinh duoc
ham lwgng DEIPA phit hop vé kinh té va ki thuat. Thi hai 1 x4c dinh
anh huwéng cta DEIPA & ham lugng da xac dinh dugc thém vao khi
nghién t&i qua trinh nghién xi ming (thoi gian nghién va phan bé kich
thuéce hat) va mét sb tinh chét cua xi mang (nudc tiéu chuén, thoi gian

dong két, va cuong do nén 1, 3, 7, va 28 ngay).

CH2—~N/
OH \
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P >>cn,
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Hinh 1. C4u triic phan ti ctia diethanolisopropanolamine [3].

2. Vat liéu va phuong phap nghién citu
2.1. Vit liéu

Clanhke st dung trong nghién ciu nay la clanhke céng nghiép
trong nuéc c6 thanh phan héa v khoéng ctia clanke dugc thé hién trong
Bang 1 va Bang 2. Thach cao st dung la thach cao ty nhién c6 thanh
phén héa dugce thé hién trong Bang 3. DEIPA c6 ngudn gbc cong nghiép,

xuét xt Trung Qudec.

Bang 1. Thanh phin héa ctia clanhke.

Thanh .
N SiO, | Al,O; | Fe,05 | CaO | MgO | SO; | K,O | Na,O
phan

Ty 1é (%) | 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| G,S C,S CA C,AF CaO tv do

Ty 1€ (%) 47,3 25,8 8,9 10,3 2,7

Bang 3. Thanh phén héa ctia thach cao.

Thanh . £
N SO, CaS0,.2H,0 | H,O lién két | Cén khong tan
phan
Ty 1€ (%) 45,63 90,20 18,88 1,98

2.2. Phuong phdp nghién citu

Cac mAu xi ming dugc chudn bi nhu sau. Clanhke va thach cao
duoc dap riéng bing may dap ham dén kich thuée nhé hon 5 mm. Mau
xi miing khong st dung DEIPA duige chudn bi bing céch can dinh lvong
clanhke va thach cao da dp theo ty 1é 95 % clanhke, 5 % thach cao,
sau d6 cho viao may nghién bi thi nghiém va nghién dén khi dat d6 min
Blaine (3200 + 20) cm?/g (xé4c dinh theo TCVN 4030:2003 [12]). MAu
xi ming st dung 0,01 % DEIPA dugc chuén bi bing cich can dinh ltong
clanhke va thach cao da dip va DEIPA theo ty 1& 95 % clanhke, 5 %
thach cao, 0,01% DEIPA (tinh theo téng khéi Igng clanhke va thach
cao) sau dé cho vio méy nghién bi thi nghiém v nghién dén khi dat d6
min Blaine (3200 + 20) cm?/g.
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Thanh phén hat ctia cdc miu xi ming Pooc ling dugc xdc dinh
béng phutong phap t4n xa laser trén méay Horiba LA-960 stt dung méi rigu
tuyét d6i. Cudng do nén ctia miu vita xi ming khong st dung DEIPA va
céc mAu vita xi ming thém 0,01 %; 0,03 %; 0,05 % DEIPA (tinh theo khéi
lwgng xi mang) vao nudce tron dugce xac dinh theo TCVN 6016:2011 [13].
Lutong nuée tiéu chudn va thdi gian dong két clia cic mAu hd xi ming
khéng st dung DEIPA va miu hd xi méing thém 0,01 % DEIPA khi nghién
dugc xac dinh theo TCVN 6017:2011 [14]. Cudng d0 nén cua mau vita xi
ming thém 0,01 % DEIPA khi nghién duoc x4c dinh theo TCVN
6016:2011 [13].

3. Két qua va thao luin
3.1. Anh huéng ctia ham lwiong DEIPA dén cuong dé nén ctia xi mang theo
phuong phdp thém DEIPA vao nuéc tron

Cuong dd nén ctia miu xi mang khong st dung DEIPA va mau cé
st dung DEIPA dugc thém vao nue trén vita duoce thé hién trong Hinh
2va 3.
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Hinh 2. Anh huéng ctia ham luong DEIPA dén cudng d6 nén ctia xi
mang theo phuong phép thém DEIPA vao nudc tron.
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Hinh 3. Cudng d6 nén cic mau xi ming st dung DEIPA béng cich
thém vio nude tron, duge quy ddi theo cudng do nén miu khéng st
dung DEIPA.

Két qua trong Hinh 2 cho thiy & hiu hét cic ngay tudi (trir 1 ngay
tubi), khi ting ham lwgng DEIPA tit 0 dén 0,03 % thi cudng do nén clia

xi ming ting, nhung khi ting ham lwong DEIPA tit 0,03 % dén 0,05 %
thi cudng d6 nén xi ming giam. G 3 ngay tudi, khi ting ham lwong
DEIPA tit 0 dén 0,03 % thi cuong d6 nén cta xi ming ting ti¥ 22,5 MPa
1én 22,8 MPa; khi ting ham lwgng DEIPA tit 0,03 % dén 0,05 % thi
cwdng d6 nén xi ming giam xudng con 20,0 MPa. G 28 ngay tudi, khi
ting ham lwong DEIPA tit 0 dén 0,03 % thi cudng d6 nén ciia xi ming
tang tit 37,4 MPa 1én 45,4 MPa; khi tang ham lugng DEIPA tit 0,03 %
dén 0,05 % thi cuong d6 nén xi ming giam xudng con 39,0 MPa. Sy
ting cudng d6 nén khi ham luong ting tit 0 % dén 0,03 % 14 do DEIPA
thiic ddy qua trinh thity héa ctia C,A, C,AF, C,S, C,S trong xi ming, va
DEIPA c6 kha ning 1am nho kich thuée 18 xp, tao ciu tric dic chic
ctia d4 xi mang [3, 8, 10]. Sy giam cwong d6é nén cua xi mang khi st
dung 0,05 % DEIPA c6 thé 13 do hiéu ting cudn khi ctia DEIPA 1am ting
ham luong 16 x6p ctia da xi ming [11].

Két qua trong Hinh 3 cho thiy khi stt dung DEIPA & ham lugng
tit 0 % dén 0,03 %, mifc ting cudng do nén thip & tudi sém (1 va 3
ngdy) va ting nhiéu hon & tudi mudn hon (7 va 28 ngay). Mic ting
cudng d6 nén ctia mau 0,03 % DEIPA so v&i miu 0 % DEIPA & 1 ngay
va 3 ngay tuong ting 1a 0 % va 1,3 % trong khi mic ting & 7 ngay 28
ngay tuong tGing 1a 3,7 % va 21,1 %. Viéc ting cudng d6 nén nhidu hon
& tudi mudn c6 thé 1a do DEIPA thiic ddy su thily héa cta C,S va lam
nhé kich thwéce 16 xép, tao céu triic dic chic ctia da xi mang [3].

Két qua trong Hinh 3 ciing cho thiy sy cai thién cudng dé nén
ctia xi mang khi st dung 0,03 % DEIPA so véi khi st dung 0,01 % la
khéng nhidu. Mitc chénh cutdong d6 nén cao nhét 1a khoang 3 % & 7 ngay
va 28 ngay tudi. Xét v& hiéu qua ca v kinh té vio ki thuit, viéc sit dung
0,01 % DEIPA la phit hop.

3.2. Anh huéng ciia DEIPA dén thoi gian nghién va phdn b6 kich thiiée hat

ctia xi mdng

Két qua do d6 min Blaine va thoi gian nghién ctia cdc miu xi
miing duge thé hién & Bang 4.

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

Ham luong DEIPA

DO min Blaine

Thoi gian nghién

(%) (cm?/g) (phtit)
0,00 3177 35
0,01 3210 33

Két qua trong Bang 4 cho thiy viéc st dung 0,01 % DEIPA gitip
lam giam thoi gian nghién, gitp tang hiéu suét nghién so v&i khi khong
st dung DEIPA. Thoi gian nghién ctia mau st dung 0,01 % DEIPA giam
5,7 % so v&i mau khéng st dung DEIPA. Kha ning ting hiéu suit nghién
1a do DEIPA hip phu 1én b mit hat xi ming bao gdm ca cac vét niit
lam giam niing luong bé mit, nh& d6 gitip can tré sy han gén cua cac
vét niit ctia hat xi ming va can trd sy vén cuc ciia cac hat xi ming trong

qué trinh nghién [2].
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Két qua phan tich thanh phan hat ctia cdc miu xi ming bing
phutong phép tén xa laser dutgc thé hién & Bang 5 va Hinh 4.

Bang 5. Phan b6 ¢& hat ctia cdc mAu xi ming.

Kich thiée hat Ty 1& hat ctia cdc mu (%)
(um) 0 % DEIPA 0,01 % DEIPA
0-3 0,11 0
3-10 16,58 14,16
10-30 50,52 52,15
30-45 10,74 11,52
> 45 22,06 22,17
8
0% DEIPA
6 0,01% DEIPA

Ty 1& (%)
EN

0 < T — T T T

0 100 1000
buong kinh (um)

Hinh 4. Phan b6 kich thuéc hat ciia mau xi ming.

Két qua trong Bang 5 cho théy viéc st dung 0,01 % DEIPA c6
lam thay d6i phan bé kich thwéc hat xi ming so v6i miu khong sw
dung DEIPA. Viéc sit dung DEIPA 1am giam ty 1& cac hat rdt min tit 0
dén 3 um va tit 3 um dén 10 um va 1am ting ty 1é cac hat min (tit 10 um
dén 30 pm), céc hat trung binh (30 pm dén 45 pm) va céc hat thé
(>45 um). Tuy nhién sy thay dbi 1 nho, mitc giam 16n nhit 12 2,42
% & dai hat rit min (ti* 3 pm dén 10 pm), va mtc ting cao nhét 1a
2,43 % & dai hat min (tit 10 pm dén 30 pm).

Két qua trong Hinh 4 cho thdy hinh dang dudng cong phin bb
kich thuéc hat ctia mau khéng st dung DEIPA va mau st dung DEIPA
0,01 % twong tw nhau. Chiing déu ¢6 2 peak: 1 peak & viing hat min va
1 peak & viing hat thd. Vi tri dinh ctia 2 peak nay ctia ca 2 miu xi ming
1a giéng nhau, tuong Gng & 13,25 um va 51,47 um.

3.3. Anh huténg ctia DEIPA thém vao khi nghién dén luong mude tiéu chudn
va thoi gian dong két

Két qua do lwong nudc tidu chudn, thoi gian bit diu va két thic
dbng két clia cic mAu xi miing duge thé hién trong Bang 6.

Két qua trong Bang 6 cho thiy viéc sit dung 0,01 % DEIPA dé
tro nghién 1am ting lugng nuée tiéu chuin cia xi ming nhung it, so
véi mau xi ming khong diing DEIPA. Miic ting 14 0,6 % tit 25,8 % lén
26,4 %. Pidu nay c6 thé 12 do d6 min Blaine ctia miu st dung trg
nghién DEIPA cao hon mét chit so véi miu khéng st dung DEIPA, do
d6 cAn lugng nuée cao hon dé béi tron bé mit hat xi ming va tao su
linh dong can thiét [15].

Bang 6. Lugng nudc tiéu chuin (LNTC) va thoi gian dong két (TGPK)
cia mau xi méng khéng diing DEIPA va miu xi méng thém DEIPA khi

nghién.
Ham lugn TGDK (phtit)
M8 | INTC (%) P
DEIPA (%) Bat dau Két thic
0 25,8 129 182
0,01 26,4 121 179

Két qua trong Bang 6 ciing cho thiy viéc sit dung 0,01 % DEIPA
dé trg nghién 1am giam thoi gian bt du va két thic dong két cua xi
maing nhung it so véi mau xi ming khong diing DEIPA, nhung van dap
ting dugc yéu ciu ctia xi ming Pooc ling trong TCVN 2682:2020 [16].
Mtic giam cua thoi gian bit dAu va két thic dong két clia xi ming st
dung 0,01 % DEIPA twong ¢ng 1a 8 phit va 3 phit. DEIPA lam giam
thoi gian dong két ctia xi ming c6 thé dugc giai thich 1a do DEIPA thiic
déy thiy héa ctia C,A [2].

3.4. Anh huéng ctia DEIPA thém vao khi nghién dén cuiong d6 nén ctia xi
madng

Két qua do cuong d6 nén ctia mau xi ming khéng st dung phu
gia trg nghién va mau st dung 0,01 % DEIPA nghién chung duoc thé
hién trong Hinh 5.

50 -
45 [ 0% DEIPA [30,01% DEIPA
40
35
30
25
20
15 -
10 -

ol

1 3 7 28

Cuong do nén (MPa)

Tudi miu (ngay)

Hinh 5. Cudng d6 nén miu xi ming khong ding DEIPA va mau xi
miing thém 0,01 % DEIPA khi nghién.

Két qua Hinh 5 cho théy, viéc thém DEIPA khi nghién it 1am anh
huéng téi cwdong do nén 1 va 3 ngay tudi nhung lam ting dang ké cuong
d6 nén 7 va 28 ngay tudi cta xi ming khi so sanh v&i miu khong si
dung DEIPA. Cudong d6 nén miu DEIPA nghién chung & 1 ngay tudi
bing v6i mau khong ¢6 DEIPA, & 3 ngay tudi thi chi ting 0,3 MPa.
Trong khi d6 cuwdng d6 nén miu DEIPA nghién chung & 7 va 28 ngay
tudi ting twong Gng 1a 3,5 MPa va 8,2 MPa so v6i miu khéng diing
DEIPA. Sy ting cudng do nén 1a do DEIPA thic ddy thay héa cta C,A
va C,S [3].
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Hinh 6. Cudng d6 nén cic mau xi ming st dung DEIPA bing cich
thém vao nuéc tron va thém vio khi nghién, duge quy ddi theo cudng
@6 nén mau khong st dung DEIPA.

Két qua Hinh 6 cho thiy, viéc st dung DEIPA thém vao khi nghién
cai thién cudng do nén tét hon so v&i khi thém vao nude tron, dic biét
12 & 7 va 28 ngay tudi. Khi so véi miu ding DEIPA thém vio nudce tron,
cwdng d6 nén mau sit dung DEIPA thém vio khi nghién & 7 va 28 ngay
tudi ting nhidu hon twong tng 14 11,4 % va 3,1%. Sy ting cudng do
nén nhiéu hon ctia miu thém DEIPA khi nghién c6 thé dugc giai thich
12 do DEIPA lam ting ham luong cdc hat min (tit 10 um dén 30 pm),
cac hat trung binh (30 pm dén 45 um) va céc hat thé (>45 pm) (xem
Bang 5). Chiing 14 nhitng dai hat anh huéng chti yéu téi sy phét trién

cudng d6 nén clia xi ming sau 3 ngay tudi [17].

4. Két luan

Két qua nghién citu cuong d6 nén ctia miu xi ming khéng thém
DEIPA va cic mau xi mang thém 0,01 %; 0,03 % va 0,05 % DEIPA vao
nude trén cho phép rit ra cac két luan sau:

o Khi ting ham lugng DEIPA tit 0 dén 0,03 % thi ciong d6 nén ctia
xi ming ting, nhung khi ting ham lwgng DEIPA tit 0,03 % dén
0,05 % thi cuong d6 nén xi mang giam.

. Su cai thién cudong do nén cua xi mang khi st dung 0,03 % DEIPA
so v&i khi st dung 0,01 % 14 khéong nhidu. Xét vé hiéu qua ca vé
kinh té vao ki thuat, viéc st dung 0,01 % DEIPA 1a phit hop.

Viéc so sanh két qua nghién cttu nwée tiéu chun, thoi gian déng
két va cudong do nén ctia miu xi ming khong thém DEIPA va miu thém

0,01 % DEIPA khi nghin cho phép rit ra cic két luan vé& anh huéng

clia viéc thém 0,01% DEIPA khi nghién nhu sau:

. Ting hiéu suit nghién, 1am giam 6,5 % thoi gian nghién.

. Tang nhe (0,6 %) lwong nude tiéu chuln.

e Giam nhe thoi gian bt ddu dong két (8 phiit) va thoi gian két
thtic déng két (3 phiit), nhung van dap tGng dugc yéu ciu cua xi
mang Pooc lang trong TCVN 2682:2020.

. Anh huéng it t6i cuwong d6 nén 1 va 3 ngay tudi; nhung 1am ting
déng ké t6i cuong d6 nén 7 va 28 ngay tudi, cao hon mifc ting khi
thém 0,01 % DEIPA vao nudc tron twong ting 1a 11,4 % va 3,1 %.

Nhu véy, nghién citu nay cho thay viéc thém 0,01 % DEIPA khi
nghién vira gitip ning cao hiéu suit nghién vira lam ting dang ké cuong

dd nén 7 va 28 ngay cua xi mang.
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