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Sé tin chi: | 2
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Thoti gian lam bai:

90
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Thi sinh dwoc tham khdo tai li¢u: Co
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Cich thirc ndp bai (Gidng vién ghi rd yéu cau):
- KHONG thiét 1ap trén CTE (khong ndp bai trén CTE)
1. Format dé thi

- Font: Times New Roman

- Size: 13

- Quy udc dit tén file dé thi:

+ 71TRAN40222 Vit liéu méi trong cong trinh xay dung 242 71TRAN40222 01

2. Giao nhan dé thi

Sau khi kiém duyét dé thi, dap an/rubric. Truéng Khoa/Bd mén giri dé thi, dap an/rubric
vé Trung tdm Khao thi qua email: khaothivanlang@gmail.com bao gom file word va file pdf

(nén lgi va dit mdt khdu file nén) va nhin tin + ho tén ngudi giri qua sd dién thoai

0918.01.03.09 (Phan Nhét Linh).
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IL. CAc yéu ciu ciia dé thi nham dap ing CLO

(Phan nay phdi phoi hop véi théng tin tir dé cwong chi tiét ciia hoc phan)
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Ky
hi¢u
CLO

Noi dung CLO

Hinh
thire
danh gia

Trong sb
CLO trong
thanh phan

danh gia (%)

Cau
hoi
thi so

biém so
toi da

Lay dir
liéu do
lwong

mirc dat

PLO/PI

0]

2

3

Q)]

(6)]

(6)

U]

Phan tich cac tinh
chat, tinh nang
moi cua cac loai
vat liéu méi so
voi1 vat ligu thong
thuong trong viéc
ung dung vao
trong cong trinh
xay dung.

Cau 1(3.0d)

Thuc hién chinh
xac quy trinh lya
chon cac vat liéu
st dung phu hop
va phan tich uu,
nhuoc diém cua
mot sb loai vat
liéu méi chu yéu
dé co thé lya
chon, st dung
hiéu qua cho cong
trinh trong tirng
moi trudng cu thé.

Cau 2(3.0d);

Tu luan 70 Cau 3(4.04d).

2;3

CLO3

Chu thich cac cft:

(1) Chi liét ké cic CLO dwoc danh gid boi dé thi két thiic hoc phan (twong iing nhw dd mé ta trong
dé cuong chi tiét hoc phan). Luru y khong dwa vao bang nay cac CLO khong dung bai thi két thiic hoc
phan dé danh gid (c6 mét s6 CLO dwoe bé tri ddnh gia bang bai kiém tra gitta ky, danh gid qua dy
dn, do dan trong qua trinh hoc hay cdc hinh thicc danh gid qud trinh khac chir khong bo tri danh gid
bang bai thi két thiic hoc phan) Truong hop mét sé CLO vira dwoc bé tri danh gid qud trinh hay giita
ky vira dege bé tri danh gid két thiic hoc phan thi van dwa vao cét (1)

(2) Néu noi dung cua CLO tuwong ung.

(3) Hinh thirc kiém tra danh gid co thé la: trdc nghiém, tw ludn, du an, do an, van dap, thuc hanh
trén mdy tinh, thwe hanh phong thi nghiém, bdo cdo, thuyét trinh, ..., phit hop véi néi dung ciia CLO
va mé ta trong dé cirong chi tiét hoc phan.

(4) Trong s6 mirc @6 quan trong ciia tirng CLO trong dé thi két thiic hoc phan do gidang vién ra dé
thi quy dinh (mang tinh twong doi) trén co s¢ mirc dé quan trong cia timg CLO. Pady la co so dé
phdn phéi ty 1é % s6 diém t6i da cho cdc cdu héi thi ding dé danh gid cac CLO twong iing, bdo dam
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CLO quan trong hon thi dwoc danh gid véi diém s6 t6i da 16m hon. Cot (4) dimg dé hé tro cho cét
(6).

(5) Liét ké cdc cdu hoi thi sé (cdu héi sé ... hodc tir cdu hoi s6... dén cdu héi sé...) ding dé kiém
tra nguoi hoc dat cac CLO tuwong trng.

(6) Ghi diém s6 téi da cho méi cdu héi hodc phan thi.

(7) Trong truong hop ddy la hoc phan cot 16i - sir dung két qua danh gid CLO ciia hang twong iing
trong bang dé do lwong danh gid mire do nguoi hoc dat dwoc PLO/PI - cdn liét ké ky hieu PLO/PI co
lién quan vao hang twong vmg. Trong dé cuong chi tiét hoc phan ciing can mé td ré CLO twong g
ciia hoc phan nay sé dwoc sir dung lam dit liéu dé do lwong danh gid cac PLO/PL Truong hop hoc
phan khéng ¢é CLO ndo phuc vu viéc do lwong danh gic mirc dat PLO/PI thi dé trong cét nay.

Trang 3 /7



BM-004
I11. N§i dung cau héi thi

Cau 1: (3.0 d)

Viét phuong trinh phan tng vé co ché tao chat két dinh Geopolymer?

Cau 2: (3.0 d)

So sanh chét két dinh geopolymer va xi ming?

Cau3: (4.04)

Néu tiém ning tng dung Geopolymer & Viét Nam?
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PAP AP VA THANG PIEM
Phén ciu NOi dung dap an Thang | Ghi
héi diém | chi
I. Ty luidn
Caul 3.0
Phuong trinh
phan tng vé
co Ché tao (Siz0s, Al202) ,+ nH20 il n(OH)s = Si— O —Al"=(OH)s
Ché(lt két dinh (Aluminosilicat) (orthosialate)
Geopolymer n(OH)s—Si- 0 -Al"- (OH), L2100 (g K)(—Sli _O-AN —0-),+ 3nHz0
6 o
(Na, K)-poly(sialate)
(Siz0s, AzO2)n + nSiOz + nHz0 “0 % 1 OH)s —Si -0 —ll\l(')—O—Si—(OH);
(Aluminosilicat) (OH)=
Ortho ( sialate - siloxo)
n(OH): -Si-0 -A|\|H -0 -Si—(OHYs LM (Na, Ky S:i—O—A:I(')—O = S:i— O-)n+ nHz0
(OH)z o) 0 o}
(Na, K) - poly(sialate - siloxo)
Cau?2 3.0
Gibng nhau | e C6 cudng do chiu nén cao, kha ning chéng chay tot va 1.0
khang nude sau khi chiing déng ran, ctg lai.
e Cac chat két dinh: xi mang va geopolymer hoat dong giéng
nhu chit két dinh ran trong nudc, ca hai déu 1a vat liéu xép.
e Khi gia c6 dit, xi mang va geopolymer déu 1a phuong phap
6n dinh hoa hoc dugc coi 1a mot trong nhitng phuong phap
6n dinh dat chinh va quan trong nhat.
Khac nhau 2.0

Théng sb

Geopolymer

Xi mang

Nang luong ti€u thu
(trong qua trinh
nung va nghién)

990 x 10° J/ton

3430 x 10° J/ton

Phat thai khi CO» 169 kg CO»/m’ 306 kg CO2/m?
Tac dong moi Tan dung san phrflm Thai ra bui 10 xi
truong phu thai ra trong mang trong qua
qua trinh san xuat | trinh ché tao
Nguyén lidu chinh | Cac chat thai cong | P4 voi, dat sét,

nghiép va nong
nghiép

phu gia, v.v.
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Kha nang chiu
nhiét do

Kha nang chiu
nhiét d cao va
chong chay tot hon

Kha nang chiu
nhiét va chong
chay kém hon

Qua trinh dong ran

Qua trinh
geopolymer hoa

Qua trinh hydrat
hoa

Luogng calcium yéu
cau trong thanh
phan hoa

khong yéu cau

Can thiét phai c6
Calcium (trong da
vO1)

Két qua tao thanh

Tao gel Sodium or

Tao gel Calcium

gel lién két potassium silicate hydrate
aluminate-silicate (C-S-H) va
hydrates calcium aluminate
(Na, K, Li, Ca-A-S- | hydrate
H) (C-A-H)

Anh huéng ctia qua | Tao ra do pH thap | Tao ra do pH thap

trinh cacbonat hoa

hon (10-10,5) ma
van chong ’lai su an
mon cua cot thép

hon (7-8) dan dén
tdng toc do an
mon cot thép

Phan tng v41 moi
truong kiém

Khong

Co

Cau3

4.0

Tiém ning
ung dung
Geopolymer
0 Viét Nam

Geopolymer co thé duoc tao ra tir viéc kich hoat alumin va
silica c6 trong tro bay va xi 16 cao (0.5 diém).

Theo béo cdo méi nhat cua B Cong Thuong, hién ca nude
c6 22 nha may nhiét dién than dang van hanh va thai luong
tro bay hon 15,7 triéu tin/nam, giy 6 nhiém méi trudng
nghiém trong (1.0 diém). Ngoai ra, trong qua trinh san xuét
gang, thép, cac nha may san sinh ra khéi luong xi 10 cao rat
16n, nam 2018 1a hon 4 tri¢u tan, dy kién dén nam 2020-
2025, con sb nay co thé nang 1én hon 7 triéu tin (0.5 diém).
R rang ngudn Si va Al ¢ trong tro bay va xi 10 cao ¢ Viét
nam 14 vo cung ddi diao dé san xuat geopolymer. Tiém ning
sir dung tro bay va xi 10 cao nghién min ciia cdc nha may
nhiét dién va luyén kim ¢ Viét Nam dé téng hop tao ra chét
két dinh geopolyme 1 rat 1on (1 diém). N6 gop phan giam
thiéu duoc 6 nhiém méi trudng do cic phé thai nay gay ra,
mat khac cling dem lai nhiéu hiéu qua vé kinh té, ky thuat
bdi vi geopolymer c6 nhiéu tinh nang vuot troi so véi xi
ming (1 diém).

Diém tong

10.0
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TP. Ho Chi Minh, ngay 26 thdng 02 ndm 2025

Nguwoi duyét dé Giang vién ra dé

M At

TS. Nguyén Hoang Tung TS. Ngo Thanh Phong
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