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T KHOA TOM TAT
Bé tong cbt soi Nghién ctu duwge thie hién nhim danh gid dic diém rita tréi clia bé téng cbt sgi PET trong méi tridng
Nhvta thai PET

Nuéc nhiém phén

KEYWORDS

nueée nhidm phén. Cac mAu bé téng thit nghiém c6 ham liong cbt sgi ¢b dinh & 0,45% thé tich gdbm FOO
(mAu dbi chitng khéng c6 cbt soi), F2-5, F4-3, F4-5, F6-5 va F4-7 (con sb sau ki tv F 14n luot thé hién do
rong va chiéu dai soi theo don vi mm). Céc miu bé tong sau khi duéng ho dén 28 ngay & didu kién thong
thuong duge ngdm trong méi treong nuwde vGéi dé6 pH twong duong 3,5; 5,0 va 6,0. Axit axetat dugc st
dung @8 didu chinh pH trong sudt 30 ngdy thi nghiém. Dic diém rita tréi ctia bé tong duge danh gia thong
qua céc chi s§ chit luwgng nitée gdm d6 pH, d6 min, TDS, ORP va d6 din dién. Cac két qua ghi nhan cho
thay chét lugng nudc ngadm mau bé téng F2-5 it khac biét nhit so véi mau FOO, trong khi mAu F6-5 c6
khéc biét 16n nhit so véi miu F0O. Chét lvong nuée ngam clia cic miu bé téng F4-3, F4-5 va F4-7 kha
twong ddng véi nhau. Nhu vdy, miu bé tong stt dung cbt soi c6 d6 rong cang 16n so véi chidu dai soi sé c6
d6 xbp 16n 1am ting kha ning giai phéng cc thanh phin vat chit khi hoat déng trong méi tritdng nude
nhi&m phén. Két qua cta nghién cifu 12 co s¢ dé chon ty 1& chidu dai va do rong ctia cbt soi phit hop cho

viéc san xuét bé tong cdt soi ting dung cho céc cong trinh x4y dyng & nhitng khu viie niée bi nhiém phen.

ABSTRACT

Fiber-reinforced concrete
PET plastic waste

Acidic water

The study was conducted to evaluate the leaching characteristic of waste PET-based fiber-reinforced
concrete (PET concrete) in an acidic environment. The concrete samples were prepared with a fixed PET
fiber content of 0.45% by volume, including FOO (control sample, without PET fiber), F2-5, F4-3, F4-5, F6-
5, and F4-7 (the number after the letter F represents the width and length [in mm] of PET fiber). After
normal curing for 28 days, concrete samples were subjected to water with equivalent pH values of 3.5, 5.0,
and 6.0. Acetate acid was used to adjust pH during the 30 days of the experiment. The leaching
characteristic of PET concrete were evaluated through water quality indicators including pH, salinity, TDS,
ORP, and electrical conductivity. The obtained results show that the water quality of the F2-5 PET concrete
sample was the least different from that of the FOO sample, while the F6-5 PET concrete sample had the
biggest difference compared to the FOO sample. The water quality of the F4-3, F4-5, and F4-7 PET concrete
samples was not significantly different. Therefore, PET concrete samples with a larger ratio of fiber width
and length could have a large internal porosity, increasing the ability to release some components under an
acidic environment. The results of the study are basic considerations for the optimum selection of fiber

length-to-width ratio in the production of PET concrete applied in acidic water areas.

1. Gi6i thiéu

thu tai nguyén va ning luwgng, giam thiéu 6 nhim méi trudng, tuy

nhién d6i v&i nhya thai ¢6 thanh phin déc hai cAn phai ¢6 giai phap

Viéc tiéu ding cdc san phdm nhia tao ra mét lwvong 16n nhita
thai dang gy ra vin nan “6 nhiém tring” & quy mé toan cau. Sau khi
duge st dung, hang nam cu dan thé gi6i thai ra khoang 275 triéu tAn
nhva [1], trong d6 nguoi dan Viét Nam thai ra trén 1,8 triéu tAn nhuya
[2] chiém tit 8 - 12% tbng chit thai rén sinh hoat. Néu trung binh
10% sb lwong chét thai nhya va tii nilon khéng duoc tai st dung ma
thai bo hoan toan, lugng chit thai nhya va tdi nilon thai bo & Viét
Nam sé xép xi 2,5 triéu thn/nam [3]. Lim va cong su [4] ghi nhan tai

ché 12 giai phép téi wu dé xit 1y nhia thai, giam tic dong vé& miit tiéu
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tai ché phit hop [5].

Céc phuong phép tai ché nhya thai bao gom tai ché co hoc, tai
ché dang dung méi, nhiét héa dau va khi héa [6]. Néu danh gia chung
vé céc gbc d6 kinh té, méi trudng, cong nghé thi tai ché nhya thai
bing phuong phap co hoc dugce cic doanh nghiép chon thuc hién
nhiéu nhét [7, 8]. Trong s cic phwong phap téi ché co hoc, tan dung
nhuya thai 1am c6t soi san xudt cAp phéi bé tong xay dung da dugec
nhiéu nhém nghién citu trong va ngoi nuwde thyc hién. Bé tong cbt soi

(BTCS) nhuta st dung céc loai nhya téng hop nhu nilon, polypropylene
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PP, polyethylene PE, polyetylen terephtalat PET, polyvinyl clorua
PVC, v.v. gilp gia ting cwong dd chiu kéo, cuong d6 chiu nén, gidm
d6 co kho va ngiin ngita sy hinh thanh vét nit ctia bé tong [9-13].

Dbng bing song Citu long (PBSCL) ¢6 dién tich ti nhién khoang
4 triéu ha, trong d6 dit phén c6 dién tich 16n nhit v&i 1,68 triéu ha
(chiém 44 % dién tich chung) tip trung & Pdng Thap Mudi, Td gidc
Long Xuyén [14]. Méi trudng nuée nhiém phén & DBSCL ¢ kha ning
an mon cdt thép trong cAp phdi bé téng, de doa sy an toan clia cic
cong trinh xdy dung, dic biét 1a cong trinh thuy lgi [15]. Mt trong
nhitng bién phéap gitp cai thién hiéu qua hoat déng ctia bé téng lam
viéc trong méi tredng nudc nhiém phén 1a gia cudng bing cbt soi
nhya. S& dung BTCS, bén canh cai thién cic dic tinh co hoc nhu da
trinh bay & trén, BTCS nhya con duge danh gia cé kha ndng lam viéc
bén trong méi trudng 3n mon nhw nwée bién [11, 16]. Nghién cttu nay
nhim danh gi4 dic diém rita troi ctia cp phbi BTCS sit dung soi nhya
PET khi hoat dong trong méi triudng nudc nhiém pheén tuong tu diéu
kién ctia khu viee DBSCL.

2. Phuong phép nghién citu
2.1. Méu cdp phdi BTCS thi nghiém

Trong nghién cttu ndy, cic cAp phéi BTCS san xuét tif thit nghiém
tride day cta Huynh va cong su [17] duoc tiép tuc sit dung (Bang 1).
Céc loai nguyén liéu truyén théng diing dé phéi tron cip phéi bé tong
bao gém xi méng PC40 dat chudn TCVN 2682:2020 [18], d4 1 X 2 va cat
dat chuén TCVN 7570:2006 [19], phu gia siéu déo Sika Visco-Crete dat
chuén TCVN 8826:2011 [20]. Bén canh d6, nghién citu st dung thém
céc loai phu phdm c6ng nghiép gitip giam thiéu 6 nhim méi trudng va
giam chi phi xdy dung, cu thé gdm: Tro bay loai F tit Nha may Nhiét
dién than dat chuén TCVN 10302:2014 [21] thay thé mét phin xi ming
(20 % theo khéi lugng) va xi 16 cao nghién min S95 dat chuén TCVN
11586:2016 [22] thay thé mét phin xi ming (35 % theo khéi lugng).

Ngoai ra, s¢i nhua PET tu ché duoc cét tit chai nude Aquafina
0,5 lit ¢6 kich thuéce soi khéc nhau (xem Bang 2 va Hinh 1) v&i lugng
phéi trén chiém 0,45 % thé tich hdn hop cip phéi. Quy trinh thiét ké
cAp phdi miu BTCS thi nghiém tién hanh theo hwéng din clia TCVN
10306:2014 [23].

Bang 1. Ham lugng nguyén liéu phéi tron 1 m® mau BTCS thi nghiém.

Bang 2. Kich thuéc soi nhya PET st dung phéi trén miu BTCS.

Cép phbi Kich thudc soi nhita
FOO Cép phéi dbi chiing, khéng st dung soi nhua
F2-5 Sgi nhya réng 2 mm, dai 50 mm, ty 1é dai/rong = 25
F4-3 Sgi nhya rong 4 mm, dai 30 mm, ty 1é dai/rong = 7,5

F4-5 Sgi nhya rong 4 mm, dai 50 mm, ty 1é dai/réng = 12,5

F4-7 Sgi nhya rong 4 mm, dai 70 mm, ty 1é dai/réng = 17,5

F6-5 Sgi nhya rong 6 mm, dai 50 mm, ty 1é dai/rong = 8,3

vatlieu (kg)|  FOO F25 | F4-3 | F45 | F47 | F65

Xi méng 2248 | 2237 | 2237 | 223,7 | 223,7 | 223,7
Tro bay 99,9 99,4 | 99,4 | 99,4 | 99,4 | 99,4

Xi 16 cao 174,8 | 174,0 | 174,0 | 174,0 | 174,0 | 174,0

Cét 686,0 | 683,0 | 682,8 | 682,8 | 682,6 | 682,8

D4 1132,9 [1127,6|1127,4|1127,3| 1127,2 | 1127,4
Nuée 149,8 | 149,2 | 149,1 | 149,1 | 149,1 | 149,1
Phu gia 3,6 37 | 40 | 41 4,2 4,0
Sgi nhya 0,0 62 | 62 | 62 6,2 6,2

Hinh 1. Soi nhua PET tu ché.

2.2. Phuong phdp thi nghiém

Béo cdo ctia Hudn va Minh [24] da ghi nhéan dién tich dht phén
16n & DBSCL d giai phéng mot Iigng 16n axit sunphuric va cac mubi
sunphét vao méi tridng nude hinh thanh nhitng khu vic dia 1y ¢6 thé
gdy An mon bé tong cbt thép ting v&i mitc pH khac nhau: khéng in
moén pH > 6,5; 4n mon yéu pH = 5,0 - 6,5; in mon trung binh pH =
4,0 - 4,9 va &n mon manh pH < 3,9.

MAu BTCS c¢6 ham lugng cbt soi chiém 0,45% thé tich gdm F2-
5, F4-3, F4-5, F6-5, F4-7 va FOO (khong c6 cbt soi). Chi tiét vé cip
phéi clia cdc mAu BTCS thi nghiém c6 thé tham khao tit nhém nghién
cttu ctia Huynh va cong sy [17] va da trinh bay & Bang 1. Céc cip
phdi BTCS sau khi dtic mau va duge dudng ho 28 ngiy sé ngdm vao
cac thiing nhya 20 L chita nudc & cic nguong pH khéac nhau: pH » 3,5
(&n mon manh), pH ~ 5,0 (dn mon trung binh), pH »~ 6,0 (an mon
yéu). Ngoai ra con nhém thiing ngdm mau bé téng khong cé cbt soi
(F00) dugc xem 12 nghiém thiic dbi chiing (Bang 3).

Tht ca cac thing ngdm mau BTCS thi nghiém duoc bd tri trong
phong dé giam thiéu lgng nwée bbe hoi (Hinh 2a). Cac nghiém thic
dwoc kiém tra va diéu chinh gid tri pH clia nwéc mbi 2 ngiy trong 8
ngay dAu, sau d6 do pH cham thay ddi nén didu chinh pH méi 4 ngay
(ngay 12, 16, v.v.) bing axit axetat CH;COOH cho dén khi két thic thi
nghiém & ngay tht 30. M4y do pH (Hanna HI98127) dugc st dung dé
kiém tra va hiéu chinh pH dinh ky, xem Hinh 2b).
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Bang 3. B6 tri cdc nghiém thitc danh gid d6 than thién véi méi trudng.

Nghiém | pH=~6,0 (in | pH~ 5,0 (in modn | pH ~ 3,5 (an | Téng
thitc mon yéu) trung binh) mon manh) | cong
F0O 1 1 1 3
F2-5 1 1 1 3
F4-3 1 1 1 3
F4-5 1 1 1 3
F4-7 1 1 1 3
F6-5 1 1 1 3

Téng cong 6 6 6 18

Viéc ngdm mau BTCS trong nhiing thiing niidc c¢6 pH khéc nhau
14 gia dinh cdc didu kién 1am viéc khac nhau ctia cip phéi bé tong &
BBSCL. Nuéc c6 pH khac nhau sé c6 mic d6 an mon bé téng khac
nhau, kéo theo chit lilgng nuc thay d6i khac nhau. Thiét bi do chit
lwgng nutée Aqua Troll 400 (Cong ty In-Situ, Hoa Ky) duge st dung dé
do nhanh mét sé théng sb chit lugng niwée bao gdm pH, d6 min, téng
chét rén hoa tan TDS, chi s§ oxy héa khit ORP, d6 din dién (Hinh 3).

Tan suét do 1 14n/ngay.

7 — r
(a) B4 tri thiing ngdm miu BTCS (b) Hiéu chinh pH dinh ky
Hinh 2. Thi nghiém d4nh gi4 tinh than thién v&i méi tridng ctia cdc mau.

N A

(b) Do chét lugng nuée ngdm mau

(a) Thiét bi Aqua Troll 400
Hinh 3. Po dac chét lvong nuéc ngam méu bing thiét bi Aqua Troll 400.

3. Két qua va thao luan

3.1. bdnh gid cdm quan

Trong nghién ctu nay, cic cip phbi BTCS sau khi diic va dudng
ho 28 ngay theo TCVN 3015:1993 [25] dugc ngdm trong moi trudng
nudc c6 pH khac nhau. Cip phéi BTCS sau khi diic miu c6 bé mit vita

v6i khudén miu do ty 1é phéi trén ctia nhita con thap; phit hop véi ghi
nhan bé mit bé tong sau khi ddc bi phdng 1én néu ham lwgng nhira
PET phéi tron 1én dén trén 6% [26]. Tuy nhién nghién ctu nay sw
dung nhua thai PET 1am cbt soi, do d6 van c6 thé thiy duogc mét sb
soi nhya trén bé mit bé tong (Hinh 4).

Hinh 4. MAu BTCS sau khi duéng hé 28 ngay chuin bi ngim nudc
thi nghiém.

V& cam quan khéng ghi nhan céc thay dbi giita cic thiing ngam
mAu bé tong trong 12 ngay diu, ké ca giita cling nhém miu bé téng
ngim & cic thiing pH khic nhau, hodc cic miu bé téng khac nhau
ngdm & clung giéd tri pH (Hinh 5). Mic du ddy 1a quéng thoi gian cé
nhiéu thay dbéi v& gia tri pH, pH clia c4c thiing du ting cin phai didu
chinh gidm vao cic ngay thi 2, 4, 6, 8 va 12. Khi ngdm mau bé tong
trong nudc, thoi gian diu cac thanh phan héa hoc ctia xi ming trong
cAp phdi bé tong khi gip nude bi riia trbi tao ra mot s6 loai khoéng,
trong d6 khoéng Ca(OH), chiém ty 1& cao nhit [27]. Ca(OH), bi hoa
tan ra khoéi cAp phéi bé téng 1am cho ndng d6 véi trong 16 réng giam
xudng, dé 14y lai ndng d6 voi dAu tién Ca(OH), tiép tuc hoa tan lam

tédng gid tri pH cta nudc [24].

| . s I 4

(a) Nghiém thtc dbi chiing (b) Nghiém thitc BTCS cp phdi
(khéng cbt soi) F4-7

Hinh 5. Cam quan chét litgng mau nude trong 12 ngay diu thi nghiém.

1

(b) Nghiém thiic BTCS cép phbi

(a) Nghiém thitc d6i chitng
(khéng cbt soi) F4-7
Hinh 6. MAu nuéc sau khi nghiém thitc pH = 3,5 bi két ta.
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Tit ngay thit 13, toan bd cac thiing ngdm méu bé téng & pH =
3,5 chuyén sang mau tring duc. Khéng chi mau nuée thay d6i ma ban
than mAu bé téng ngim trong nudc ciing xuit hién mét 16p mau tring
nhv mubi bao xung quanh bé mit (Hinh 6). Hién twong nay da duoc
Huén va Minh [24] giai thich trong cac co ché #n mon bé téng, theo
d6 khoang Ca(OH), tac dung vdi a-xit trong modi truong tao ra céc
hydroxit két tiia dang vo dinh hinh. Cac két tiia nay bam trén b mit
méu bé téng ngdm trong nuée c6 pH = 3,5 khing dinh day 14 co ché
in mon a-xit, trong khi cdc nghiém thitc ngdm miu bé téng con lai
khéng xay ra hién tuwgng két tiia khoang trong sudt thoi gian thi
nghiém. Hinh anh vé cic miu bé tong bi két tua duoc trinh bay ré hon
& Hinh 7. Lép két thia nay hién dién trén toan bo bé mit clia miu bé
tong nhung khong c6 hinh dang nhét dinh. Tuy nhién do thi nghiém
khéng b tri 13p lai nén chiing t6i khéng thu mau két taa va phan tich

danh gia.

Hinh 7. Mau BTCS bi khoéng héa trong qué trinh thi nghiém.

3.2. Cdc thong sé chdt liong nuée ngdm mdu
3.2.1 Gid tri pH

Khi ngdm mAu bé téng trong nudc, cic khoang trong nguyén
liéu xi ming va xi 10 cao bi hoa tan vio nudc, trong d6 thanh phin
khoang Ca(OH), chiém cao nhét va lién tuc hoa tan gay ctéing héa méi
trudng nuée va ting dé pH ctia nuée. Pidu nay phit hop véi gia tri pH
cia cdc miu nudc ngdm bé tong ting kha nhanh trong 8 ngay diu
(cAn diéu chinh pH mdi 2 ngay), sau d6 mitc ting giam din (cAn didu
chinh pH méi 4 ngay).

Xét theo nguwdng bién thién pH, miu bé tong ngdm trong moi
trudng nuée véi &6 pH cang thip c6 xu hwéng bi &n mon nhanh hon.
Két qua cho thiy gia tri pH do dugc & céc thing ngdm mau c6 pH =
3,5 ting nhanh va kh4 tuong déng véi gid tri pH cta cc thing ngam
miu c¢6 pH = 5,0 va pH = 6,0. Ngoai ra, miic ting pH ctia nudc ngam
mau bé tong dbi chitng (khéng ¢ cbt soi) cao hon cic nghiém thiic
BTCS. Diéu nay 1a do céc cAp phéi BTCS da c6 mét lwvong soi nhita bd
sung, lugng xi méng va xi 10 cao st dung giam so v&i mau ddi ching,
do d6 ham lugng khoang Ca(OH), bi hoa tan vao nuéce giam di it gay
bién dong cho pH nuéc (Hinh 8).

Xét theo cAp phdi bé tong, cic miu BTCS c6 clng d6 rong soi
nhua F4 c¢6 xu huéng thay dbi gia tri pH thip hon néu chidu dai soi
nhua gia ting. Soi nhuwa dai hon tao bé mit lién két 16n hon, hiéu ting
béc ciu tét hon giita soi va hén hop gitp gia ting cudng d6 chiu nén,

chiu uén ctia bé téng [17]. Riéng cip phbi F6-5 c6 d6 rong soi nhya 16n
nhét nhing duge ghi nhan it 6 sy thay ddi gia tri pH so véi cac cip
phéi con lai, tham chi ¢6 xu hudng a-xit héa. Pidu nay 14 do anh huéng
clia ty 18 gitta chiéu dai/d6 réng ctia soi nhuya.

10

HNgay1 W Ngay 5 M Ngay 10
9 Ngay15 mNgay20 mNgiy25
g B Ngay 30

Gia tri pH
w

6.0|5.0/3.5(6.0(5.0(3.5(6.0|5.0({3.5|6.0|5.0|3.5|6.0(5.0|3.5(6.0|5.0(3.5
F2-5 F4-3 F4-5 F4-7 F6-5 FOO

Hinh 8. Gi4 tri pH clia cAc miu nwéc ngdm bé tong.
3.2.2 Chi s6 oxy héa khir ORP

Trong nghién cifu nay, chi s6 ORP dugc do dac nhim danh gia
st hién dién ctia cac dang ion dic tring cho ngudn nuwéc bi nhiém
phén hay c¢6 dé ciing cao. Tity thudc vao mic d6 phan ra thanh phin
xi ming, néu miu nwéc ngdm bé tong chita ham lugng cao cic loai
ion Fe2*, AI**, Ca®*, Si**, v.v. thi chi s6 ORP do dugc cang cao. Hiu
hét céc két qua ORP do dac duoc déu c6 gia tri dwong (trit cip phbi
dbi chiing & pH = 6,0) chiing t6 moi trudng nwée ngdm méiu bé téng
¢6 tinh oxy héa hay tinh a-xit (Hinh 9). Chi s6 ORP ghi nhan & cic
miu nude do dac c6 mbi twong quan nghich véi ndng d6 pH, miu
nuée c6 d6 pH cang cao c¢6 nhidu tdc nhan lam giam ORP hay chi sb
ORP th4p. Nghiém thtic c6 chi s6 ORP cao nhét 1a F6-5, ddng thoi c6
d6 pH thép nhét trong sé cic nghiém thic thi nghiém. Nghiém thitc
F2-5 c6 chi s6 ORP thip nhit (pH cao nhit) trong nhém cip phdi
BTCS nhd ¢6 ty 16 chidu dai va d6 rong clia soi dai nhét. Véi ciing do
rong s¢i nhia 4 mm, nghiém thiic c6 soi nhita dai hon ghi nhan chi sb
ORP c6 xu huéng 16n hon.

500 4
450 4 M Ngay 1 W Ngay 5
m Ngay 10 Ngay 15
— 400 -
> m Ngay 20 m Ngay 25
E 350 | mNgay 20
&
o 300 1
i 250 1
x
8 200 -
<
% 150
o
% 100 -
=
O 50 4+
(50) 17

Hinh 9. Chi s6 oxy héa khit ctia cdc miu nude ngdm bé tong.
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3.2.3 Téng chdt rén hoa tan

Trong nghién ctu ndy, gia tri TDS duoc do dac d& danh gia ham
lwgng chét rin vé6 co, hitu co bi #n mon it cic mAu bé téng va tdn tai
& dang ion trong nudc. Két qua do dac ghi nhan ham lwong TDS ting
cao dot bién & miu nwdc ngam cip phbi bé téng F6-5. Mau nude clia
cAp phéi bé tong F6-5 c6 d6 pH it bién dong nhit trong subt qud trinh
thi nghiém. Theo két qua do pH, méi tredng nudc ngdm cip phdi F6-5
c6 xu huéng a-xit héa nén miéc d6 &n mon bé téng cao hon nhiing
nghiém thiic khac, kéo theo ham lvgng TDS trong nuwdc tang nhu trinh
bay trong Hinh 10.

B Ngay1 B Ngay5
21 1 Ngay 10 Ngay 15
1.8 - B Ngay 20 M Ngay 25
W Ngay 30

T8ng chét rdn hoa tan TDS (ppt)

Hinh 10. Téng chét rn hoa tan trong cic miu niéc ngdm bé tong.

So sanh véi bé téng khong cbt soi, chi trit cAp phdi F2-5, mau
nuée clia cic cip phbi BTCS con lai déu ghi nhan ham lwong TDS cao
hon. bidu nay cho thiy viéc phdi trén sgi nhia vao hén hop bé téng
da c6 anh huéng dén két cAu cta cip phdi. Mot s& nghién cttu trude
day x4c nhan viéc thém s¢i vao hén hop bé tong hinh thanh céu tric
dang luéi han ché chuyén dong cua vat liéu [28, 29]. Truong hop
nguyén liéu phdi tron khong phan b déu trong hén hop bé téng, két
hop véi @6 dn mon a-xit dd phén ri cac thanh phin vé co clia nguyén
liéu phéi trén vao méi tritong nude. Trong pham vi nghién cifu nay
chiing t6i chua danh gia sy phan rd cta thanh phin soi nhua vio
nuwée, do d6 cin nhitng thi nghiém bd sung @& hoan thién thém két
qua nghién citu.

Xét theo cAp phdi BTCS, mau nuéc ctia cac nghiém thiic bé tong
c6 cung do réng soi nhua F4 ghi nhén ham lwong TDS thép hon néu
tang chidu dai soi nhua. Ty 1é chiéu dai/d6 rong ctia sgi nhita nho tao ra
dién tich b& mit lién két giita cbt sgi va hén hop bé téng thip hon, 1am
giam kha ning lién két trong cAu triic bé tong [30]; cAp phdi bé téng dé
dang phan ra cac thanh phin nguyén liéu vio méi trudng nude.

Xét vé anh huong ctia ndng do pH 1én cip phbi, két qua do dac
c4c miu nudc ngam bé téng chuwa ghi nhan sy khac biét trong gia tri
TDS giita cic ndng d6 pH thi nghiém. Pidu nay c6 thé 12 do thoi gian
tién hanh thi nghiém chi giéi han trong 30 ngiy, qua trinh khoéng
héa céc thanh phin héa hoc ctia xi ming chua hoan thién. Trong
nghién citu anh huwong cta cbt sgi phan tin dén mot sé tinh chit caa

bé téng trong méi trudng n mon, Thing va Lé [16] d4 ghi nhan miu

bé tong cbt thép bi pha hily & ngly thi 52, miu bé téng cbt soi PP bi
phé hiy & ngay 58. Trudc d6, Huan va Minh [24] ghi nhan sy thay
ddi cAu tric bé miit bé tong sau 9 thang tudi khi van hanh thi nghiém

mau bé téng cbt thép trong méi tritdng nueée nhiém phén.
3.2.4 6 ddn dién

Khi céc chit rin hoa tan trong nudc ching tr¢ thanh cic ion
mang dién tich 4m hosc dwong va c6 kha ning din dién, lvong chit rin
cao thi d6 din dién sé cang cao. Két qua do dac d6 din dién cua cic
miu nitée ngdm bé tong hoan toan tiwong ddng véi két qua do dac ham
luong TDS da trinh bay & phan trén (Hinh 11). Theo d6 miu nuéce cta
nghiém thitc dbi chitng c6 d6 dén dién thip nhit do khéng phéi tron véi
bt soi, cac nguyén liéu phédi trén cAp phéi phan bd déu va két chu caa

cAp phédi én dinh, giam céc jon hoa tan vio mdi tridng nude.
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Hinh 11. D3 din dién ctia cic miu nuwée ngdm bé tong.

So sanh giita cac cip phbi BTCS, miu nwtéc ctia nghiém thic F6-5
ghi nhan ¢ din dién cao nhét chiing t6 anh huténg ctia d6 réng va ty 1&
chiéu dai/do rong sgi nhua dén két chu cta cép phéi. Nguioc lai, miu
nuée ctia nghiém thite F2-5 ¢6 gia tri o dan dién thip nhit do d6 rong
nhé nhét trong khi ty 18 chidu dai/d6 rong 14 16n nhét trong sb cac cip
phdi BTCS thi nghiém. Néu xét trong nhém cip phdi BTCS c6 ciing do
rong soi nhua F4, nghiém thitc phéi trén véi cbt soi dai hon (ty 16 chidu
dai/d6 rong 16n hon) sé c6 két cAu hén hop bé tong n dinh hon, han
ché phan ra céc ion vio méi trtdng nude. Két qua do dac ghi nhan do
dn dién ctia mau nudc ngam cAp phdi bé tong F4-3 (ty 1é chidu dai/do
rong = 7,5) cao hon miu nuwde ngdm cip phdi bé téng F4-5 va F4-7 (ty
18 chidu dai/d6 réng = 12,5 va 17,5).

3.2.5 Pé mdn

D6 main 13 tong trong luong cua tit ca cdc chit khoang rin (cic
mubi) hoa tan cé trong mot don vi trong lgng niede nhét dinh. Thiét
bi do st dung trong nghién ctu nay ghi nhan d6 min thyc té cta miu
nuée thong qua viée do céc chét rin dang ion hoa tan c¢6 trong nude.

Mic dit miu nuée thi nghiém khong c6 ham lwgng mudi véi hai ion
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dac trung 14 Na* va Cl, tuy nhién c6 chifa céc ion phan ra ti thanh
phin héa hoc ctia xi ming nhuw Ca2*, Fe3*, Mg?*... Trong nghién cttu
nay, gié tri ¢ man cao nhét ghi nhin & nghiém thitc F6-5 va d6 man
thap nhit ghi nhan & nghiém thitc dbi chiing. Dbi véi nghiém thite dbi
chitng, két ciu cip phdi khong bi anh hwong béi bt sgi va phan bd
d&u nén cac thanh phin héa hoc cta xi ming it bi phan rd vao moéi
trudng nude. Nguoc lai, cip phéi bé téng F6-5 c6 ty 1é chidu dai va do
rong nho, trong khi d6 rong soi 16n nhit 6 mm nén cu tric hén hop
khéng déu, kha ning phéan ra céc ion v6 co vio méi trudng nudc cao
nhéit din dén d6 min 16n nhit (Hinh 12). Trong nhém cip phéi BTCS
c6 cling d6 réng s¢i F4, d min cao hon do duge trong miu nude
ngdm méu BTCS c6 chidu dai sgi ngdn hon (30 mm) so v6i cac miu
BTCS c¢6 s¢i nhya dai hon (50 mm va 70 mm). Nguyén nhén cua sy
chénh léch d6 min ciing dd dugc giai thich boi ty 1& chidu dai va do
rong clia cbt soi nhya stz dung.
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Hinh 12. P min thyc té cta ciAc miu nuée ngam bé tong.
4. K&t luan

Nghién citu dic diém rita tréi ctia bé tong cbt soi PET thai trong
mdi tredng nitde nhiém phén ghi nhan mot sé két qua chinh sau:

- Viéc bb sung cbt soi vao cAp phbi bé téng di 1am ting ham
lwong céc ion bi rita trdi so v&i cip phédi bé téng truyén théng khi hoat
ddng trong moi trudng nwde nhiém pheén.

- Tt ngay th¢ 13 cta thi nghiém, ghi nhin hién tugng khoang
héa dién ra & cac nghiém thiic ngdm mau bé téng trong pH = 3,0.
Tuy nhién anh hudng ctia cdc mic d6 phen héa (d6 a-xit) khac nhau
dén viéc rita troi cAp phdi BTCS thong qua cac théng sb chit luong
nuée chira thé hién r6 trong 30 ngay thi nghiém.

- Hinh dang ctia soi nhyta anh huong dén kha ning bi #n mon ctia
cAp phbi BTCS, bé tong vdi cbt soi c6 dd rong 16n hon bi riia tréi cic
thanh phin nguyén liéu cao hon. Ngoi ra, ty 1& chiéu dai/do rong cta
cbt sgi nhita cang 16m gitip giam nhe qua trinh rita trdi cAp phdi BTCS.

Ngoai ra, tit két qua thi nghiém, mot sé kién nghi duoc d@ xuit
nhim hoan thién hon két qua nghién ctiu: (1) Nghién cifu anh huong
ctia ndng d6 pH dén dic diém ria troi BTCS véi thoi gian dai hon va
(2) Nghién cttu céc cdu hinh khéc nhau ctia soi nhia PET va da dang

héa cac loai nhya khéc dé tim hiéu kha niing cai tién tinh chét co hoc
va d6 bén ctia BTCS.
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