
» NGHIEN CUfU KHOA HQC 

NGHIEN CUTU SLT DgNG PHU GIA DIEU CHINH THCJI GIAN 
DONG KET VA ANH H I / 6 N G CUA PHU GIA DIEU CHINH 

DEN MOT SO TfNH CHAT CO BAN CUA XI MANG ALUMIN AC50 

KS. Trinh Thi Cham - Trung tam Xi mang vk BS tdng, Vi§n VLXD 
TS. Tg Nggc Dung - Bp mon CNVL Silicat, Trudng D?i hoc Bich Khoa Hi Npi 

TS. Liftj Thj H6ng - Vipn VLXD 

Nh|n bai ngay 16/5/2014, chip nhgn dang ngay 10/7/2014 

TOM TAT 

B^i bio niy trinh bay tdm tat vi qui trinb thuy hoa xl mang alumin, tU dd nghiSn cUu phu gia nh^m UHu 

chinh thdi gian ddng kit cOa xl mang alumin. Phij gia sU dung dOng trong nghiSn cUu nham diiu chlnh thdi 

gian ddng ket cua xi mang alumin AC50 li axit citric, axit boric vi thach cao. NghiSn cUu chl ra rang axit citric, 

axit boric cd khi ning diiu chlnh thdi gian Udng ket ciia xl.ming alumin. ddng thdi lam ting cudng dO n4n 

cua di xi mang. 

Ttf kiioa: xl ming alumin, thdi gian ddng ket, axit citric, axit boric, thach cao. 

ABSTRACT 

This paper summarizes the hydration of calcium aluminat cement, from that to research retarding admixtures 

of calcium aluminat cement setting time. Citric add, boric acid and gypsum are used to retard the setting time 

of calcium aluminat cement AC50. The result shows that citric add, boric add can retard the setting of calcium 

aluminat cement and increase compressive strength. 

Keywords: calcium aluminat cement, setting time, citric acid, boric acid, gypsum. 

1. Mfl'dau 

Vdo nam 1908, Bied cila cong ty Ravin Lafarge de tgi 
Phap dd duge cap blng sdng che togi xi mang dugc che 
tgo b lng each nung ehdy hon hgp eua dd vfli va baux
ite. Logi xi mdng ndy dugc gpi la xi mdng Fondu, cfl khd 
ndng ben hfla hpc, b in sun phdt [1,3]. 

XI mdng alumin duge SLF dyng ehu y lu cho be tflng 
chju lua vd mflt s l logi vu-a, be tong dgc chung trong 
xay dyng, Thdnh phan ehu yeu eua xi mang alumin la 
cdc khoang aluminat canxi cfl cuo-ng dfl cao, toe dp 
phat tr i ln eufl-ng do nhanh. Tuy theo nguon nguydn lieu 
ma xi mang atumin dugc san xul t bdng each nung k i t 
tuydn (vfl'i nguyen lieu g Im da vfli va hydroxit nhom hogc 
nguyen ligu cfl ehua hdm lugng oxit nhflm cao) hoae 
nung nflng ehdy hon hgp nguyen lieu (vfl'i nguydn lldu 
td da v6i va boxit). San pham xi mang alumin duge ung 
dyng trong nhilu ngdnh cflng nghiep nhu: Che tao bd 
tflng b in xdm thye sunphat, be tflng dong ran nhanh, bd 
tflng dy i>ng lyc, be tong chiu ICra.. 

Qud trinh thuy hfla cua xi mdng alumin phy thuOc vdo 
sy efl mgt eua cdc thanh phan khoang va nhidt dfl trong 
qua trinh thuy hfla. 6" nhidt do phflng, qua trinh thijy hfla 
eua xi mang atumin 6[igc danh gid thong qua nlng dp 
CaO vdAljOa, duge mfl ta tren hinh 1.[1] 

Ttifligian 

Hinh 1. SIP phdt t r i l n nong dg canxi oxit va nhom oxit 

trong dung djch thuy hoa CA 

A ^ B: giai doan hfla tan, B -> B': giai dogn tgo mIm 

B' -> C: giai dogn k i t tCia s6 tugng Ifln 

C ->: giai dogn k i t tua/hfla tan dong tho'i. 

Theo [6], 6' nhiet do thap (dufl-i 5°C) thi sdn phim 

thuy hfla la CAHio co t h i quan sdt thay trdn b l mgt mau 

(hinh 2). CAHio cfl dang lang try ddi sdu egnh. 

d khoang nhiet dp 15-27°C, ton tgi dong thfl'i CAHio. 

C2AHe vd AH3. CjAHg cfl dgng t i m xen ke, CAH10 dgng 

lang try lue giac. 

Khi nhidt dg tdng Idn trdn 27°C thi san phim thuy hfla 

chinh Id C2AHa vd AH3, nhung n lu dgt ngufl'ng td 40°C 

tht AH3 va C3AH6 td sdn pham chu y l u . 
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Hinh 2. Vi cau triic cua mau da xi mang alumin sau 3 ngdy thuy hfla a 5°C (a), 20**C (b), 40°C (c) 

Bang 1. Thanh p h l n hoa cua xi mang AC50 vd thgch cao Lao 

M l u 

Thgch cao 

AC50 

SiOj 

5.25 

6,13 

AJ2O3 

0,94 

51,65 

FeaOj 

0,29 

0,99 

CaO 

30,66 

38,45 

MgO 

0,4 

1,22 

SO3 

40,0 

0,36 

TIO2 

0,08 

0,05 

K2O 

0,23 

0,06 

NajO 

0,24 

0,31 

MKN 

20,88 

0,05 

Tren t h i giflri, xi mang atumin dd dugc nghidn cuu 
sdn xu l t ti> Idu. Sdn pham xi mang alumin da dgng, tuy 
nhidn tai tidu v i l t v l eong nghe sdn xuat eung nhu phy 
gia nhdm dteu chinh thfl'i gian dflng k i t xi mang atumin 
khflng nhieu. 0 Vigt Nam, cac d l tdi nghidn cuu vd saeh 
vi l t v l xi mdng atumin eon rat it. Tai lidu cflng nghd san 
xuat xi mang atumin khflng eo. Tuy nhien \^gt Nam eo 
nhu cau xi mang alumin r l t to'n. Vi vdy, d n eo them ede 
nghidn euu ve qud trinh thuy hoa, dflng r i n cung nhu phy 
gia dieu chinh thifi gian dflng k i t cua xi mang alumin de 
chu dflng trong vide san xu l t xi mang atumin trong rwjac. 

Trong xi mang atumin AC50, monocanxi aluminat 
(CA) Id thdnh phan chinh, ngoai ra eon cfl decacanxi 
heptaaluminate (C12A7), trieanxi aluminat (C3A), dieanxi 
silicat (C2S) va ede pha gehlenit. Trong do, C2S phan 
Crng eham, CA phan ung nhanh vai nufl'c, tuy nhidn 
eung m i t tfl-i 18h de phan Crng hi t . Xi mang alumin 
AC50 dflng k i t nhanh Id do anh huo-ng cua mpt iugng 
nho pha giau vdi C3A va dgc bidt la C12A7, su thay doi 
du chi mpt lugng nhfl cua no eung tdm thfl'i gian dflng 
k i t thay d l i rat nhieu tham ehi bj ddng k i t tuc thi (flash 
set) [13]. Do vgy, c i n SLF dyng phy gia d l dieu chinh 
th£ri gian dong k i t eho AC50, dam bao thai gian thi 
eflng cung nhu dge ttnh ky thugt cua logi xi mang nay. 

Rat nhi lu hgp chi t hi>u ca va vfl ca thufl'ng dugc sO 
dyng lam chat lam chgm thfl'i gian dong k i t eua xi mdng 
atumin. Cdc hgp chat hiJu ea thuang chCra cac muoi eua 
lignosulfonic, cac axit hydroxycacboxylic (eac muoi eua 
adipic, gluconic, citric vd axit heptonic) va eactwhydrates. 
Cde hgp ch i t vfl ca thuang duge su dyng de tdm chgm 
th^i gian dflng k i t cua xi mdng nhu oxit Pb, Zn, photphat, 
muoi Mg, axit bwrie... [2]. Trong nghien cuu ndy su dyng 
axit citric, axit boric va thgch eao Idm phy gia dieu ehfnh 
thai gian dflng k i t cua AC50 

Hinh 3. Bieu do phdn tich XRD 

cua mau xi mang alumin AC50 

2. Vdt lieu SLP dung 

Nguydn lidu si> dyng cho cho nghien euu: xi mang 
alumin AC50 do Vien Vdt lieu nghien euu che tgo, axit 
citric (hdm lugng CeHeOy > 98%) vd axit boric {ham lugng 
H3BO3 > 98%) (logi dCing trong hoa phan tieh), thach cao 
Ldo. Thanh phln hoa eua AC50 dugc the hidn trong bang 
1, gian do phan tieh Ranghen duge trinh bay trong hinh 3. 

Theo k i t qua phan tieh XRD, xi mang AC50 co chua 
cac khodng: CA (ehu ydu), C12A7. gehlenit (CjAS) vd pha 
vfl djnh hinh. 

Clanhke xi mdng alumin AC50 dugc nghidn tfl'i dp 
min 5,6% sot sang 0,08mm; b l mat rieng (theo phuang 
phdp Blaine) = 3540 cm^/g va thgch cao dugc nghi in tai 
dfl min 6% sflt sang 0,08mm. Axit citric va axit bone dugc 
mua tren thi trufl^ng, logi dung trong hfla phan tich. Ty Id 
ph l i trgn va ky higu m l u nghidn cuu dugc t h i hidn trong 
bang 2. 
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Ten mSu 

Vat li^u 

CLKAC50 

Axit citric 

Axit boric 

Thach cao 

MO 

100 

M l 

99,8 

0,2 

Bang 2. T^ le cap phoi vd ki hi$u 

M2 

99,6 

0,4 

M3 

99,5 

0,5 

M4 

99,4 

0,6 

MS 

99,3 

0,7 

M6 

99,9 

0,1 

mau 

M7 

99,3 

0,2 

M8 

99,7 

0,3 

M9 

99,5 

0,5 

M10 

99 

1 

M i l 

98 

2 

3. K i t qud nghien cuu va thao ludn: 

3.1 Nghi§n cuv inh hirang cua cac phy gia tdi dp 
deo tieu chuan va thdi gian dong kit cua AC50. 

Cde thLT nghigm xac djnh do deo tieu chuan vd thfl'i 
gian dflng k i t cCia cde m lu nghidn euu dugc thye hidn 
theo TCVN 6017:1995. K i t qua nghidn cuu dugc trinh 
bdy trong bdng 3 

Nhpn xdt 1: Khi khong si> dyng phu gia, thfl'i gian b i t 
d l u dflng k i t cOa mlu xi mdng khflng xac dinh dugc, bat 
dau dflng k i t (BODK) ngay sau qud trinh trpn mlu . 

Nhpn xet 2: M iu MO vd Ml khflng xde djnh duge 
tugng nufl'c tieu chuin vd thfl'i gian b i t d lu dflng k i t 
vi m l u mat tfnh deo ngay trong qud trinh trpn. Vfl'i ham 
lugng axit citric tO 0,4 - 0,7% nufl'c tidu chuin khflng thay 
d l i , thfl'i gian dflng k i t keo ddi. Khi diing axit boric tu 0,1 -
0,3%, thfl'i gian dflng k i t tang ten. Khi su dyng thgch cao 
tO" 0,5 - 2% thi nufl'c tidu chuan khflng thay dot, thfl'i gian 
dflng k i t thay doi theo ty Id su dung. 

- Khi su dyng axit citric vfl'i ham tugng la 0,2% so vfl'i 
xi mang thi v i n chua d i lu chinh dugc th&i gian BDDK, 
khi su dung tip 0,4 - 0,6% thi thfl'i gian dflng k i t efl sy 
thay d l i . Vfl'i lugng 0,6% thai gian bat dau dflng k i t cua 
m iu xi mang la 35 phut (so vfl'i ydu c lu ky thugt trong 
TCVN 7569:2007 - xl mdng alumin Id £ 30 phut) thfla man 
vai yeu cau ky thudt doi vfl'i xi mdng atumin. Bidu nay eo 
t h i gidi thich nhu sau: 

Axil citric Id axit huu ca, cfl tde dyng O-e c h l sy tgo 
mam k i t tinh dong thai cac g l e ty do citrate duge hap 
phu tn^c t i lp Idn b l mat xi mang d l lam cdn tra qud trinh 
thuy hfla ciia xi mdng alumin. 

• Khi dung vfl'i lugng it (0,4%), lugng citrate bj hap 
phy len be mgt hgt xl mdng khflng 6ii. md ehi tgo ra phuc 
hgp hfla tan ca canxi vd aluminat trong dung dich frung 
tinh vd k i lm [10]. Do,do, tde dyng dieu chinh thfl'i gian 
dflng k i t vd dflng ran xi mang CAC khflng dang k l . 

• Khi dCing vfl'i lugng nhieu han (0,5%, 0,6%, 0,7%), 
thi xdy ra ca hai qud trinh: vira tgo san phim phuc hgp 
vifa h i p phy cac goc l y do citrate tryc t i lp Idn b l mgl xi 
mang, tdm cdn trfl' qua trinh thuy hfla [2,10]. Khi dfl, qua 
trinh ndo chi lm uu the se eo anh huang quyet djnh tfli 
qud trinh thCiy hoa xi mang. Ta thay, vfl'i lugng axit citric 
nhi lu han, thfl'i gian dflng k i t cua m l u AC50 tang len, do 
dfl qud trinh hap phy goe ty do citrate ten be mgt hat xl 
mang td ehinh, lam thfl'i gian dflng ket eua mau tdng ldn. 
Khi dOng to'i 0,7% axit eitnc thi thfl'i gian dflng k i t r l t dai, 
thfl'i gian k i t thCic dflng k i t gan nhu la vfl djnh. 

- Khi su'dung axit boric vfl'i hdm lugng 0,1 % thi Vniri 
gian B£)DK ehi dgt Id 15 phiil, tuy nhien khi sCr dyng 0,2% 
thfl'i gian BE)DK thay doi r l t nhieu (Id 52 phOt), thfla man 
yeu c l u ky thudt. Neu tiep tye tang ham tugng axit boric 
Id 0,3% thi tai keo ddi thfl'i gian BODK ten la 240 phut. 
Dieu nay eo t h i gidi thieh nhu sau: 

Bang 3. Anh huo-ng cua cdc phu gia tfl-i dp deo 

tieu chuan vd thfl-i gian ddng k i t c£ia AC50 

Tgn mSu 

NIC, % 

BD. ph 

KT, ph 

MO 

4 

Ml 

4 

M2 

25,0 

25 

45 

M3 

25,0 

29 

44 

M4 

25,0 

35 

65 

M5 

25,0 

245 

Rk dai 

M6 

27,0 

15 

25 

M7 

25,0 

52 

67 

MS 

25,0 

240 

Rat 6i\ 

M9 

29,0 

4 

27 

M10 

29,0 

15 

30 

M11 

29,0 

5 

10 
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Khi dCing axit boric thi axit boric phdn ung vflri cde san 

phim thuy hfla cua clanhke hinh thdnh nen \ap phu bao 

ve dang keo hydroxit ten be mgt hat xi mang. Tuy nhidn 

sy thuy hoa khflng bj ngan chgn hodn todn do sy khulch 

tan cua nuac efl ttie xay ra mgc du toe dp thuy hfla giam. 

• Ban dau, khi dung 0 ,1% axit boric, keo hydroxit hinh 
thanh bao bpc hgt xi mang tdm cho nufl'c kho tiep xuc vai 
hgt XI mang, can tra sy thOy hfla. Tuy nhidn, lugng keo 
Igi khflng du nhieu nen chi bao bpc dugc mpt phan hgt 
xi mang, nufl'c van phan ung vfl'i eac hgt con lai ndn thfl'i 
gian dflng k i t cfl tang ten la 15 phut (so vfl'i m l u ban ddu 
la gan nhu dflng k i t tiJc thi) nhung khflng nhieu. 

• T i lp tuc tdng ham lugng phy gia axit boric Idn 0,2% 

thi luc ndy, tugng keo hydrat kha nhi lu, vCra bao bgc hgt 

xi mang dong nufl'c v l n efl t h i khuech tan t i lp , thfl'i gian 

dong k i t keo dai han (la 52 phOt). 

• Khi tang lugng axit boric tdn 0,3% (theo khoi lugng 
xi mang) thi lue nay, keo hlnh thanh I gt, bao bgc h l u 
nhu g i n h i t hat xi mang, ngdn chgn nufl'c tiep xiic vfl'i 
ede hat xi mang, dinh ehi thOy hfla. Thfl'i gian b i t ddu 
dflng k i t keo dai to'i 4h va thfl'i gian kel thue dflng k i t gan 
nhu vfl djnh. 

Do dfl, lugng axit boric hgp ly su* dyng de dieu chinh 

thcri gian dflng k i t cua AC50 la 0,2%. 

- Khi SIF dung th^ch cao thfl'i gian b i t dau dflng k i t 
CO cai thign han so vfl'i m i u ban d l u , tuy nhien thflri gian 
dflng k i t v l n khflng dugc dieu chinh d l thoa man theo 
TCVN 7569:2007. 

Khi cfl mat thgch eao, qua trinh thuy hoa trong xi 

mang atumin efln cfl thdm phan Cpng: 

Niu du thira th^ch cao: 

C12A7 + 3CaS04.2H20 + 53H -> C3A.3CaS04.32H20 

+ AH3 + 3C3AH6(1) 

Niu th$ch cao bi thieu thi: 

C12A7 + CaS04.2H20 + 46H -> C3A.CaSO4.i2H 

+ C4AH13 + C2AHe + 3AH3 + C3AHe (2) 

Trong he C12A7 va CaS04.2H20 vfl'i nufl'c xay ra qua 

trinh hoa tan. Khi dfl: 

- Xung quanh C12A7 xu l t hien nhieu ion At^*. 

- Xung quanh thgch eao xuat hien nhieu ion 804^". 

Dfl Id 6\eu kign phan irng tgo thdnh khodng C3A. 

CaS04.12H20 Id ede linh t h i dgng t im , n l m xung qua
nh vd k i t tinh ngay tren be mat C12A7, lao ndn mang 
sit ddc ngdn can khflng cho ion Al^* thoat ra khoi moi 
trutrng Idm gidm n lng dfl ion 804^" fl' xung quanh". Cfln 
n l m xung quanh hgt thgch eao tgo ndn mang x i p do cdc 
tinh t h i C3A.3Ca804.31H20 (AFt) dgng tang tn,i k i t tinh 
ngay tren be mgt, van ddm bao ion 8O42- thodt ra khoi 

mang x i p tao cho dung djch o- vj tri xung quanh hat thgch 
cao lufln luon bdo hoa ion 804^-. Dfl chinh Id d i lu kidn 
ca bdn tdm cho mang sil chat cua C3A.CaS04.12H20 
(AFm) bao xung quanh hgt C12A7 nhanh chflng bao hfla 
sun phat de b i ln tir trgng thai gia ben AFm thanh trgng 
thai ben AFt e lu tnie xflp bao t ly C-,2A7 vd liie ndy lao 
dieu kidn cho ion Al^* di qua mang x i p ra mfli Irufl-ng 
xung quanh gap ion SO42- Igi tgo nen mdng sit chgt AFm 
bao ben ngoai. Do ggi td "chu ky cam ung" tam gidm toe 
dfl ninh k i t khi dflng rdn xi mdng. Neu nhieu thgch eao, 
qua trinh tgo hydrosufo aluminat canxi nhanh, Idm eho 
xung quanh hat C12A7 d ing thfli cfl ed AFm va AFt. Khi 
dfl, tae dyng ngan can sy di chuyln lon AP* di vao mfli 
truang kem, qud trinh hoa la va thuy hfla d i ln ra nhanh, 
thfl'i gian dflng k i t ngdn. 

Theo I Un ion Al^* efl dge tinh keo ly mgnh nen de 
ngan can, ldm gidm tflc dp ion At^* thoat ra mfli trufl'ng 
bang cdch tong hgp hydrosufo aluminat canxi Ihu hiit ion 
Al^* lam cho ion do khflng kjp keo ty va khflng kip tdc 
dflng kieh thich cdc pha phdn tan keo cua hydro silicat 
canxi keo ty, Idm keo dai thfl'i gian ninh k i t . [14] 

D l i vfl'i cac mau M9 - M i l , m l u M l 0 vfl'i 1 % thgch 
eao efl ldc dung duy tri "chu ky cam ung" va dieu ehinh 
thfl'i gian dflng k i t tot nhat. Tuy nhidn, ea c h l keo dai 
thfl'i gian dong k i t bang "chu ky cam ung" chua du de 
dam bao thai gian thi cflng cung nhu ydu c l u ky thual 
khi SLF dyng. Do vgy, cfl t h i thay r ing , khflng t h i sir dung 
thgch eao tam phy gia de d i lu ehinh thfl'i gian dflng k i t 
cua AC50. 

3.2 Anh huxmg cua axit citric, axit boric va thach 
cao tdi cuong dp xi mang AC50 

Cuo'ng dp nen cua cac mau xi mang dugc ddnh gia 
0' ede tuoi 6 gifl', 1 ngay vd 3 ngdy theo TCVN 7569:2007. 
Cac m iu sau khi thdo khufln dugc bdo duo'ng I m a dp 
am s 95% va nhidt dfl 27 ± 1°C. Anh huang ciia axit citnc, 
axit boric va thach cao den mfli so tinh chat eua vua xi 
mang dugc trinh bay trong bang 4 vd hinh 4,5,6. 

Nhpn xet 1: 

- Khi su dyng axit citric, ly le N/X giam so vfl'i m i u xi 
mang ban dau. Khi lang ham tugng phy gia ten thi lugng 
nufl'c trpn giam dan. 

- Khi SLf dung axit boric, ty Id N/X cung giam so vfli 
mdu xi mdng atumin ban d l u , tuy nhidn khflng gidm nhidu 
han so vfl'i khi dung axit eitnc. 

- Khi su dyng thgch cao, ty Id N/X khflng thay dot 
nhi lu so vai khi khflng su dyng. 

Nhan xet 2: 

- Khi su dyng axit citric, axit boric vd thach eao Ihi 
cuo'ng dp da xi mang sau 3 ngdy tuoi d l u cao han so vai 
mdu xi mdng khflng sir dyng phy gia. 
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Bdng 4. M$t so tinh chit cua xi mdng AC50 

STT 

1 

2 

3 

4 

5 

6 

7 

T@n miu 

rvio 

M2 

M3 

M4 

M6 

M7 

M10 

Ty le N/X 

0,444 

0,416 

0,413 

0,404 

0,429 

0,422 

0,431 

Do chdy 

toa, cm 

14,2 

14,3 

14,2 

14,1 

14,1 

14,2 

14,1 

R6h, MPa 

37,84 

3,90 

1,60 

40,23 

46,33 

38,19 

R l , MPa 

53,31 

79,80 

71,65 

62,23 

64,67 

68,77 

63,08 

R3, MPa 

62,11 

82,65 

75,36 

75,58 

71,67 

74,91 

67,69 

• 0% axit citric 

- 0,4% ax Citric 

- 0,5% ax citric 

• 0,6% ax citric 

Th6 i gian d u d n g t\p, gid-

Hinh 4. Anh hufl-ng cua axit citric tfl-i sy phat triln cuvng dO dd xi mdng AC50 khi duvng am 

• 0% axit boric 

' 0,1% ax boric 

• 0,2% ax boric 

Thai gian du'&ng hp, gid 

Hinh 5. Anh hufl-ng ciia axit boric tfl-i sy phat trien cu^ng dp dd xi mdng AC50 khi duang arr 

S 40 

o> 20 1 %TC dudng Im 

Thfl'i gian du5ng hfl, gifl' 

Hinh 6. Anh hufl-ng cua thgch cao tfl-i sy phdt triln cuwng d^ dd xi mdng AC50 kht du&ng I m 

3 0 » NGHIEN CUlJ VA PHAT T R I I N Vij LitU XAY D I ^ I G 



MiuMO (dp phong flailO 000 lin} Maulrf2(d5ph6fq^1000O0^ ^^iuM10(^ph6nga?i 100.000 iJn] 

hHu 117 (aQfMf^ 0^25.000 Ik ) ^<iu^'^l5oo^<x>cc^l10 000la^' |M3U M4 (dp phong dai 25.000 lan) 

Hinh 7. Anh SEM cua cac mau da xi mang sau 3 ngay tuoi 

- Axit twric va thach cao co tac dyng thuc day cuong 

dfl tu l i sfl'm (6h) trong khi dung axit citric thi cuflmg dp 

somn la rat thap. Tuy nhidn, sau 1 ngay tu l i , toe d$ phat 

trien cuflrng dfl eua m i u khi dung axit citric eao nhat, t i lp 

tiieo Id axit boric va cuoi ciing ta thgch eao. Sau 3 ngdy 

tul i thu tg v i n nhu tren. 

- Lugng phu gia t l i uu: doi vai axit citric Id 0,4%, doi 

vfll axit bone td 0,2% con dfli vai Itigch eao td 1%. 

Anh chyp SEM cua cde m i u da xi mang sau 3 ngdy thuy 

hoa dugc hao duong of 27 + I^C dugc ttie hien tnxig hinh 7. 

4. K i t luan 

Qua cac k i t qua nghien eOoJ a tren eo t h i nit ra cac 

k i t lugn sau: 

- Cfl the diJng axit citric vd axit lx)ric tam phu gia didu 

ehinh thfli gian dong k i t cua xi mang alumin AC50. Ttiach 

cao ktiong the dieu chinh dugc thfl'i gian dflng k i t cua 

AC50 theo yeu d u cua TCVN 7569:2007. 

- Lugng axit citric toi uu su dyng Id 0,6% eon axit 

bone td 0,2%. Hai toai axit nay cfl tae dyng lam chdm thai 

gian dong k i t cua xi mang atumin, dong thfl'i thuc day 

cuang dp nen cua xi mang a tuoi 1 ngay vd 3 ngay7. 
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