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Mbén: HOA HQC

Thoi gian 1am bai: 180 phit (khdng ké thoi gian giao ae)
Ngay thi tht hai: 26/12/2025

Dé thi gdm 05 trang, c6 06 céu

Cic chit va ki higu viét tdt: aa: amino acid; Ac: acetyl; Ar: aryl; 9-BBN: 9-borabicyclo[3.3.1]nonane; Boc: fert-
butoxycarbonyl; +Bu: fert-butyl; Bz: benzoyl, Cbz: benzyloxycarbonyl; DBU: 1,8-diazabicyclo[5.4.0Jundec-7-ene;
DCM: dichloromethane; DIAD: diisopropyl azodicarboxylate; DMF: N, N-dimethylformamide; DMS: dimethylsulfide;
DMSO: dimethylsulfoxide; dppf: diphenylphosphinoferrocene (phdi tir); DPPA: diphenylphosphoryl azide; Et: ethyl;
IBX: o-iodoxybenzoic acid; LDA: lithium diisopropylamide; LIHMDS: lithium hexamethyldisilazide; Me: methyl;
MPO: 4-methoxypyridine N-oxide; NMO: N-methylmorpholine N-oxide; PCC: pyridinium chlorochromate; Ph: phenyl;
PMHS: polymethylhydrosiloxane; PPTS: pyridinium p-toluenesulfonate; PTK: phén tu khdi; py: pyridine; TBAF:
tetrabutylammonium fluoride; TBS: rert-butyldimethylsilyl; TIPS: triisopropylsilyl; Tf: trifluoromethanesulfonyl; TFA:
trifluoroacetic acid; THF: tetrahydrofuran, TMEDA: N,N,N’ N -tetramethylethylenediamine; TMS: trimethylsilyl;
Ts: p-toluenesulfonyl.

Cho: H=1,0; Li=7,0,C=12,0;N = 14,0; O = 16,0; Na=23,0; Al =27,0; S = 32,0, C1=35,5; K =39,0;  um= 10" m
1 nm = 10 m; Na = 6,022x10% mol ™.

Béng tin hiéu mot s dao dong hod trj trén phd hdng ngoai (IR).

Lién lét S6 séng (em™) ?{g‘:ﬁ:ﬁ g‘ Lién két S6 song (cm™) ?}2?} (:)iﬁ%n
~O—Hacohol/phenol 3650 — 3200 Manh, tu Lién kétboicia Cg | 2300 —2000 | Trung binh/yéu
~O—Hcuboxylic acid | 3300 — 2700 Manh, th rong  |-CO—Hudenyde 2850 —2700 Yéu
-]{I—Hamine,ammc 35003130 Manbh/trung binh :CZO 1820 — 1650 Manh

Caul (3,5 diém) Ciu tao va tinh chiit ciia hop chit hitu co
1. a) Gén gid tri (khong cdn gidi thich) nhiét dd néng chay hodc nhiét d¢ s6i twong tng v6i mdi chét sau:

i) Cho cac chit nonane, decane, heptane, octane va nhiét do nong chay (khong tuong tmg) cuia ching 1a
-91 °C, -57 °C, -53 °C, -30 °C.

if) Cho céc chét butan-1-ol, butanal, propanoic acid, butan-1-amine va nhiét do s6i (khong twong ing) cua
ching 1a 75 °C, 77 °C. 118 °C, 141 °C.

b) Sap xép (khong cdn gidi thich) céc tiéu phan sau theo thir ty ting din do bén tir trai sang phai.

i) Tiéu phén carbocation: ii) Tidu phan gbc tw do:

Me Me H Me
@ H )\@%Me Ph. @ Me Me.@ Me .
Me)\( Me Y \|/ Me)\Me Me)\Me Me)\ /k
H Me Me H
A1 A2 A3 A4 A5 A6 A7 A8

2. Phé khdi lugng 12 phwong phép hiéu qua dé xac dinh céu tao peptlde va protein. Trong diéu kién phan tich
phd khdi lwong thich hgp, phén tir peptide chu yéu bj phan cét lién két peptide ~CO-NH- dé tao thanh céc
phan manh chinh nhw vi du duéi day:

__--lién két peptide bj cat

] hd
HS w®'He 9 H khollglu?qng HE H ® opyf
H,;N—C—C---N-C—C—~N-C—C---N—C—CO,H HoN— C C---N—C—C=0 + H3N—C—C---N-C-CO,H
I H | ' | H | H | I H
R RX . Rx+1 R R1 RX Rx+1 R"
- —— — E\ ! & W
donviaa donviaa 'donviaa  donvjaa
thr nhat thit x thit x+1 thi n
Pham vi cu hoi chi tép trung vao cach phan cit peptide nhu trén va céc a-amino acid dugc cho duéi day:
Amino acid | Cong thirc cdu tao PTK | Amino acid | Céng thitc cdu tao PTK
Gly CH,(NH2)COH 75 Met CH3SCH2CH,CH(NH2)COH 149
Ala CH3CH(NH»)CO,H 89 Phe PhCH,CH(NH,)CO,H 165
Val (CH3),CHCH(NH)CO»H 117 Tyr p-HO-CsHy-CHCH(NH2)CO2H 181
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a) Tién hanh phan tich tripeptide Val-Gly-Ala (PTK = 245) bing L thuat ph khéi lwong & trén thu duge
céc phén manh chinh c6 gia tri m/z: 90, 100, 147 va 157.

V& cong thirc chu tao ciia cac phan manh c6 gié trj m/z 1a 90, 100, 147 va 157.

b) Pentapeptlde R 13 m6t chét ndi sinh dong, vai trd chét truyén dan than kinh tdc dong t6i thu thé opioid
trong ndo va diéu hoa cam gi4c dau trong co thé ngudi. Khi nghién ciu céu tao pentapeptide R bang ki thuét
phd khéi lugng & trén x4c dinh dwoc PTK cua R 1a 573 va thu duge cac phan méanh chinh c6 gia tri m/z: 150,
164,221,278,297,354, 411 va 425.
Dua trén dit kién phan manh thu dugc, 1ap luan va xac dinh cong thie cAu tao cua pentapeptlde R.
3. Than chi va kim cuong la nhitng dang thi hinh phd bién cta carbon. Trong nhiing nim gan déy, cac nha
khoa hoc di tong hgp thanh cong trong phong thi nghiém dang thd hinh méi B1 cua carbon. Phéan tir B1 ¢6
PTK 1a 216 va c6 cau tao don vong v6i hai loai lién két khac nhau.

a) Xéc dinh cong thirc phén tiy va vé cong thirc chu tao cia phan tir B1.

b) B1 duoc tong hop tir dlmethyl squarate theo so d6 chuyén hoé sau:

o] 0 Li TIPS TMSOTf (xdc tac) 1) Li TIPS
-78 °C, THF TMSOMe, THF -45 °C, THF
= — B2 - >~ B4
MeO OoMe SaudéTMSCI . . o g . 2) TMSOTS (xtic tac) ¢, H..0,Si
o 203604912 C18H3004Si 30540 49l2
dimethyl squarate /8 °C dén 25 °C TMSOMe, THF
CuCl, TMEDA H,S04, H,0 diéu kién thich hop
TBAF, THF B§ 0O,, acetone B6 DCM B7 -6CO . B1
C12H1404 CagH36012 C2406

Vé cong thitc cAu tao cua cac chit tir B2 dén B7.
Biér: trén phd hdng ngoai ca B3 ¢4 tin hidu ddc trung & 1780 cm™' (manh); B3, B4, B5 va B6 c6 nhom chuic ketal.

Cau II (2,0 diém) Co ché phan ing hitu co
V& co ché d& xudt cho céc qua trinh chuyén ho4 sau:

1. 0
OFO MeONa I Me
NC I\;lse?(}; benzene
MeO,C = 0 hoi luu
o H co,Me | Biét: phén ung c6 tao ra trung gian gbe tu do.

Cau I1I (3,0 diém) Ho4 hoc clia quinidine
1. Quinidine (D1, CaoHN>02) 1a hop chét CFa &
alkaloid dwgc phén lap tir vo cdy Cinchona, ¢6

kha ning diéu trj triéu ching loan nhip tim.  yeq = Q“N#O/
Tu D1 va squaric acid, cdc nha hod hoc da ) 7‘3 F,C  MeQ H ik /?\J
tbng hop xuc téc hitu co squalamlde S1 ' N N
(C33H;oF6N403) qua céc bude chuyen hod sau:
Xu li D1 14n luot véi DIAD, PhsP va DPPA
rdi v6i PhsP va nude, thu duge D2
(C20H25N30). Pun néng squaric acid va trimethyl orthoformate trong methanol thu duge 82 (CsHsOu).
Cho $2 phan tng v6i (3,5- bzs(tnﬂuoxomethy1)phenyl)methanamme trong methanol & nhiét d§ phong, thu
duogc S3 (CMH9F6N03) Tiép tuc xir 1i S3 v6i D2 trong methanol thu dugc $1.

a) Xac dinh va gan chu hinh (R)/(S) cho cac tam bét dbi c6 trong phan tr S1.

b) V& chu triic ctia D2 va cong thic chu tao cua S2, S3.

¢) Hop chét S1 déng vai tro xic tdc kép nho s¢ hitu ca tdm base va tdm acid trong phén tu. Xac dinh
cac tAm xuc tdc nay va biéu dién twong tac gitta S1 véi CH=CH-NO dé giai thich cho co ché lam ting
tinh electrophile cia CH,=CH-NO.
2. Alkaloid D3, ddng phén dia cua D1, cling duogc phan lap tir vo cdy Cinchona. Khi cho D1 hoé@c D3 phéan
Ung véi dung dich AcOH & 100 °C, rdi trung hoa hén hop sau phén ting bang dung dich NaOH déu thu dugc
cling mdt san phim D4. Hop chét D4 1a ddng phan cAu tao ciia D1 va D3; trén phd hdng ngoai ctia D4, xut
hién céc tm higu ddc trung ¢ 3290 cm™" (trung binh), 1690 cm™' (manh).
VE céc chu tric c6 thé ¢6 cta D3 va cu tric cia D4 phu hop véi dit kién thyc nghiém trén,

Quinidine (D1) squaric acid N="s1
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3. Quinidine (D1) dugc tdng hop tir quinidinone (D5, CaoH22N202) bang phan tmg véi

tac nhén lithium aluminium hydude (LiAlHq4) theo quy trinh thi nghiém sau: MeQ@ & -
- Budc 1: Hoa tan 1,00 g D5 vao 50 mL THF trong binh cdu 100 mL va lam lanh dung
dich xuong 0 °C. Dung dich duorc khudy va thém tir tir 0,59 g LiAlH, trong 15 phut Vi \ N

va hdn hop tlep tuc dugc khuay 4 0°C trong 2 gid.
- Buée 2: Hon hop sau phan tmg dugc xu 1i 1An luot voi 40 mL dung dich HCl 2 M N\ .
va 20 mL dung dich NaOH 8 M & 0 °C. Toan b6 hdn hop sau d6 duoe chuyén vao Cuinidiens: (B8]
pheu chiét, rdi thém 50 mL dlethyl ether, lic déu, dé yén va tach 14y 16p hitu co. Lép hitu co duge lam khan
bing Na2S04, sau d6 loc bd chét rén, thu 14y dung dich hitu co. Dung dich hitu co dugce loai bo dung moéi, thu
duogc san phdm D1 & dang tho.
- Bude 3: San phim thd D1 dwoc tinh ché bing phuong phap séc ki cot, thu dwgc 0,54 g chit rdn mau trang D1.
Hiéu suét cia qua trinh tdng hop 14 q%.
Hay chi 18 (khdng cdn gidi thich) mBi phat bidu sau 1a PUNG hay SAI va ghi két qué vao bai lam:

a) Vai trd cia tic nhan LiAlHy & Budc 1 1a nhudng proton vao nhém carbonyl ctia DS.

b) G Bude 2, xut i v6i dung dich NaOH 8 M nhdm myc dich chinh 1a dam bao san phdm D1 khdng bi proton
hoé v han ché sy phan tan vao dung dich nude.

¢) Ngoai phuong phép séc ki cot, phucmg phép két tinh ciing phu hop d& tinh ché D1.

d) Gié trj cva q 14 53,7. (Két qua cdc phép tinh trung gian khéng duwoc lam tron, chi két qua cudi ciing duwoc
lam tron dén hang phdn muoi)

CAu IV (4,0 diém) Téng hop toan phin hep chét thién nhién
1. (+)-Penicibilaene A dwgc phén lap fiv ndm Penicilium va duge tbng hop theo so 6 sau:

OH
i Ph Ph TMS%\‘ , CuBr.Me,S
1) TMSOTF, Et;N, DCM, -10 °C MgBr
OH o G1 -~ G2
PPTS, benzene, hol It ¢, )H,,05  2) IBX, MPO, DMSO CooH1803 sau d6 BF3:Et,0O, HC(OMe)3
O
TMS———\ 1) LaCl;.2LiCl, THF,
TFA, CHCI MgBr o t-BuOK
3 G4 g G5 MeMgCl, DCM, 0 °C G6
C3QH3505Si CgeH3204Si ZnBI'2, THF 034H44O4Si2 2) HCI/H2O. 50 °C C15H2003 DMSO
3) TBAF, THF
Me
1) Hy, Xtic téc 1) IBX, EtOAc, 80 °C
G7 i s _ Hu,
CisH2003  2) NHaNHpH,O  CisH2402  2) (NMe4)BH(OAC), - OH
KOH, 210 °C AcOH, MeCN Me” OH |

(+)-penicibilaene A
V& cOng thirc chu tao ctia cac chit tir G1 dén G8.
Biér: tir G6 sang G7 c6 phan ing ene va sy ddng phan hoa vi trf cia mot lién két boi.
2. Lycoposerramine R 1a alkaloid dugc téch ra tir Lycopodium serratum va duoc téng hop theo so do sau:

1) MeoN” X" “0T8BS

H 1) 9-BBN, THF 40°C 1) Hy0,, NaOH, H,0
OTN\/\ = -~ H1 H2 H3
0
Ci6HigNO3  2) HCI/H,O, THF C20H23NO4 2) NH,NH,.H,0  C20HasNOy
0 16'119 3 ] 2 2712
G/n PdCl,(dppf), PhsAs Sooil doate
Cs,C03, DMF, H,0

1) IBX, AcOEt, 60 °C 1) NaBH(OAc) 3, AcOH, THF 1) KOH, EtOH, hoi lwu
2) MeMgCl, Cul, LiBr,THF, -78 °C 2) CbzCl, NayCO3, CH,Cly, Hy0 sau d6 H,0, CbzCl
) Mohlg H4 - H5 2 H6
3) H,, Pd-C, MeOH CiaHigNO  3) -~ MgBr, THF Cy7HpsNO, 2) SOCl2, py, CHaCly  CoH4iNO,
1y8-88N, THF 1) CrOg, HyS04, Hy0
2) BHg, THF acetone, 0°C H,, Pd-C, MeOH

> H7 — H8 -
3) Hy0 NaOH, Hy0 ¢y HyNO,  2) NH;OMe HCI, AcOH, 160 °C CoqHpgN2Os

MeH H
lycoposerramine R

V& cong thirc cau tao ctia cac chat tir H1 dén H8.
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3. Plagiochianin B dugc phan 14p t Plagiochila duthiana va dugc tdng hop theo so db sau:

Me
04, DMS, TsOH 1) LDA, TMSCI, THF, -78 °C hoi luu
iy ) J2 1) AcOH, . J3
MeOH, DCM, CyoHp203 2) SnCly, MeCN, -25°C Cy1H1gO, 2) LIHMDS, PhNTf;, THF  C41H43F303S
-78 °C dén 25 °C -78°C dén-10 °C
Me Me
OBz
Pd(PPhg)y, LiCI, CO, EtzN o . toluene, 60°C 1) PdCly, CuCl, DMF, H,0, O
» J4 HN J9 g5 Pk U6
sau d6 Et,SiH Cy4H440 sau d6 DBU, 60 °C CysHisN  2) NaClOp, NaH,PO, C14H1sNO,
2-methylbut-2-ene,
t-BuOH, H,0, THF
Me e HO~ on
1) TMSCHN,, CH,Cl,, MeOH i M‘a\/k,\,,e » PhsPMeBr K,0s04, NMO | N
3 - _
e Pz
2) FeCly, PMHS CysHy7NO3 toluene, hol luu CygHigNO,  +-BUOH, THF, H,0
EtOH, O,, 60 °C COshe
2 Me" me

plagiochianin B
V& cong thiic cAu tao cta cac chat tir J1 dén J8 va d& xudt so db tong hop J9 chi tir cc hop chét chiia carbon sau:
acetylene, BzCl, Boc2O, TsCl, BN va formaldehyde. Cac chat v6 co, dung mdi, xuc tic va didu kién' cAn thiét
duge chuln bi ddy du, dap Gng yéu cu ctia mdi quy trinh téng hop hitu co.
Biér: tr J4 sang J5 c6 phan ting déng vong electrocyclic; tir J6 sang J7 c6 phan (ing oxi hoa alkene thanh ketone.

CAu 'V (3,5 diém) Hop chéit cao phin tir va hod sinh
1. Poly(3-alkylth10phene) 12 mdt nhém cac polymer ban dén hitu co quan trong va dugc
nghién ctru rong réi trong linh vye vét liéu dién tir hitu co. Trong phén tir polymer nay,
céc don vi 3-alkylthiophene duoc lién két véi nhau qua vi trf 6 2 va S cua vong.
a) Do dic diém khong dbi ximg cua thiophene chita mot nhém thé, qua trinh polymer
hoa cho ba céch ghép cép hai don vi 3- alkylthiophene (bleu di&n nhu hinh bén). T \s
i) V& céac cong thire cau tao co thé c¢6 ctia doan mach gom ba don v1 3- alkylthlophene T Ng \ /
i) Kiéu ghép cép 2,5’ lién tyc thi tao ra céc mach polymer c6 cu tric didu hoa, c6
thé xép chong 1&n nhau chit chg, gitp ting kha nang vén chuyén dién tich. Trong khi 5
do, sw xuét hién kidu ghép cép 2,2’ trong mach lai lam giam tinh dan dién cua vét liéu.
Hay giai thich cho sy gidm tinh dan dién nay v6i sy xudt hién clia kiéu ghép cap 2,2°. -2 ! N2 s Sz
b) Poly(3-hexylthiophene) (M) cé chu tr uc diéu hoa duge tdng hop tir M1 dya trén S
phan tng ghép cdp boi xic tac nickel [Ni] gdm hai buéc:

R
ghép cdp 2,2’

ghép ciip 5,5° R

ghép cdp 2,5' R

CeHia CSH13 6H13 CGH13 Phan tng ghép cép bai xiic tac [Ni]
t-BuMgCl ,
1\ ) g Ar'-MgCl e tac [Ni] | Ar'-MgCl | xic tac [Ni] Ar
Br— g7 TBr 2)xuc tac [Ni] + Ly + _<_> ]r
sau do MeO .
M1 B As-Br Ar{Ni-Br| mgcier AT

Bude 1: dun hdi luu M1 véi -BuMgCl trong THF thu dugc hdn hop céc chit M2 (san phim chinh) va M3
¢6 cung cong thirc phén tir: C10H1481ClMgS
Bude 2: thém xuc tac nickel [Ni] vao hdn hop sau phén tng cua Budc I, tiép tuc dun hdi luu, roi xt i véi
MeOH thu dwgc polymer M.
V& cong thirc céu tao M2, M3 va d& xuht co ché ctia phan tmg tdng hop polymer M tir M2 & Budce 2.

¢) Polymer M cé do dan dién thip, ching thudng duge pha tap v6i hop chét thich hop theo ti 16 nhét dinh
d8 tao ra vat liéu ¢6 do din dién cao hon. Qu4 trinh trao dbi electron gitia polyme1 va chét pha tap (phan tng
oxi hod — klur) tao ra cac hat mang dién trén mach polymer lam téng kha ning dan dién cva vat liéu. Dya trén
dic diém cau tao cua M va céc chit pha tap cho duéi day (Q1, Q2 va Q3), chi ra (cd gidi thich) chét pha tap
nao phu hop dé két hop véi polymer M 1am vat ligu dién tir c6 do dan dlen t6t hon.

E F M
NG CN
N N @:“5 <:> e
NC CN &Yj N "Me
N \
F F s
Q1 Q2 Q3
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2. Glucosinolate X1 (C20H28KNO4S2) duge phan lap tir cdy Moringa oletje) a, c6 hoat tinh khang viém va
ha huyet ap. Trong phan tir X1 c6 lién két O-glycoside, S-glycoside va hop phan O-SO3K. Khi thily phén chon
loc X1 bing enzyme f-glycosidase thu duge X2 (C1aHi1sKNOySz) va D-glucose. X2 khong bén, bi phan hiy thanh
X3 (Ci4H17NOsS) va KHSO4 Duséi tac dung cia enzyme a-glycosidase, X3 bj thiy phén tao X4 va L-rhamnose.
Dt kién phén tich cAu tao ctia X4 va cong thic Fischer ciia L-rhamnose dugc cho duéi day:

Ham leong nguyen 10 | o, _ sg 904: 941 = 4,2%; %N = 8,5%; %0 = 9,7% va %S = 19,4% CHO

(the'o kh,01 lirong) H OH

Pho khoi luong Pealk ion phéan ti [M'] cbé m/z = 165

Phé héng ngoai (cmi™’) | 3300 (manh, tu), 2050 (yéu, diic tr ung cho lién két bgi cria Cyp) H Ok

Phé | H-NMR 2 tin hiéu cua 4 proton vong benzene, 1 tin hiéu ctia 2 proton nhém :8:::
—~CH,— va 1 tin hiéu cia 1 proton nhém —OH (phenol)

Tink chét hod hoc Phan g v6i MeOH 6 nhiét dd phong thu dugc hop chét c6 hop phéan L—rhacr:ni—r{%se

cAu tao -NH-CS-OCHj3
a) V& cong thic Haworth cta a-L-rhamnopyranose, ﬁ -L-rhamnopyranose va dwa vao di kién cho trong
bang trén, xac dinh cong thitc phan tir va v& cong thirc cau tao cuia X4.
b) V& céu tric cha X1, X2 va X3.
Biét: enzyme a-glycosidase va f-g yc031dase xuc tac cho phan tng thiy phén chon loc lién két a-glycoside va
[-glycoside tuong ng, céc hop phin calbohydl ate déu & dang pyranose; phan (g phan hiy X2 thanh X3 xay
ra theo co ché chuyén vi twong ty nhu chuyén vi Beckmann,

Chu VI (4,0 diém) Mang nano aluminium oxide

Nano alummlum oxide (NAO) 1a vat liéu mang da nang co chu tric x6p doc
d4o véi céc 18 rdng duogc b6 trf ddng déu coi nhu Iy twéng (Hinh 6.1). Trong
bai todn nay, coi hiéu suét cic qud trinh 1a 100%; cac 18 rBng 12 c4c hinh try
gidng nhau va cé chiéu cao bang do day cua mang NAO.

Mang NAO thu(mg duoc ché tao bang phuwong phép oxi hoé dién ho tryc tiép
anode 1am bing 14 nhém theo phuong trinh hoé hoc sau:

2Al1 + 3H,0 — AlLO; + 3H,

1. Trong qua trinh ché tao, 1ép mang oxide xbp phét trién tryc tiép tlen b& mat Einh 6.1 Anh kinh hidn vi
kim loai. D& sir dung céc mang oxide trong cac ing dung tiép theo, cin phai loai dién t& quét cia mang NAO
b6 16p nén nhdm kim loai béang céch st dung phwong phap hoa tan c¢6 chon loc. I, A

Cho céc dung dich: dung dich NaOH 12%, dung dich HCI 9%, dung dich
CuCl, 6%. Hay danh gi4 dung dich nao phu hgp, dung dich nao khong phu hop
dé loai bo 16p nén nhém kim loai? Viét cac phuong trinh hoa hoc minh hoa.

2. Trong phong thi nghiém, nguoi ta ché tao mang NAO c6 khéi lwong oxide 14
1,08 g. Trong qué trinh oxi hod dién ho4, st dung dong dién c6 cuong do I (tinh
theo A) thay dbi theo thoi gian t (tinh theo s) nhu dugc mmh hoa trong Hinh 6.2.
Tinh khéi lugng riéng ctia mang NAO ché tao duge. Cho ring, dé tao mot mang
c6 do day 1,0 pm, dién tich 1,0 cm? can trung binh mot dién luong 22,0 C.

3. Ché tao hai mang NAO déu cé dién tich S = 2,0 em? va do day H = 200 pm vé&i sb lugng 16 rdng
trén 1 pm la n = 98. Pudng kinh 18 rdng ctia mang thit nhét 1a dy = 20 nm, cua mang thiy hai la d2 =50 nm.
Tinh do x0p (¢) cia hai mang NAO va ti 16 khéi lugng neng ctia mang th nhit so voi mang th hai.
Biét: 46 xbp 1a ti 18 thé tich cta céc 18 réng so v6i toan bd thé tich cua mang

4. Mot loai mang NAO bién tinh chi c6 mot loai nhém mang dién trén bé mat dugce sir dung lam mang hip
phy ion chon loc. Mang NAO tich dién s& ddy céc ion cting ddu nhung hép phy cac ion ngugc dau lén bé mat.
Tinh mét do dién tich trung binh (C m™) trén bé mat ctia mot mang NAO c6 dién tich 1,65 m> Biét rang,
mang nay c6 kha ning hép phu t6i da 0,12 mg ion Na* d8 tao thanh bé mat trung hoa,

t, s

0 600 2700

Hinh 6.2. Sy phy thugc cia |
vao t

o HET ——ssmsmsnnsmnconns
* Thi sinh KHO]VG duwoc sir dung tai liéu,
* Gidm thi KHONG gidi thich gi thém.
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