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Name: Code: VNM,

Chi dén (Bai 1)

s Bai thi gdm 10 trang dé thi va 1 trang phiéu tra 1.

e Thi sinh co thém 15 phiit dé doc d& thi trude khi 1am bai.

o Thi sinh ¢4 2 gitr 15 phit ¢é hoan thanh bai 1.

o Khong dugce lam thi nghiém khi chua ¢é iénh START. Khi nghe hiéu lénh STOP, thi sinh
phai dimg ngay thi nghiém. Néu khéng ngimg lam bai ngay trong vong 5 phiit sau khi nghe
hi¢u lénb s& bi huy bai thi. Sau khi nghe hiéu 1&nh STOP, thi sinh & tai vi tri lam viée cia
minh. Gidm thi s& kiém tra ban thi nghiém. Thi sinh phai dé fai tai ban thi nghiém:

o Bai thi / Phiéu tra i (Tép tai liéu nay)

o Thi sinh phai tun thi cic ndi quy vé an toan phong thi nghiém dd IChO dé ra. Phai deo kinh
bio hd trong sudt thoi gian o trong phong thi nghiém, néu thi sinh mudn sir dung kinh riéng
ctia minh thi cén c¢é su cho phép cia ban t& chic. Phai st dung qua bép cao su khi lay dung
dich vao Pipet. Thi sinh cé thé ding ging tay khi liy héa chét.

o Thi sinh s& bi CANH CAO MOT LAN néu vi pham ndi quy an toan phong thi nghiém. Néu
vi pham 14n thtt hai, thi sinh s& bi dinh chi thi va bi nhan diém khong cho toan thé bai thi thuc
nghiém.

o Khi thi sinh c6 bat k¥ cau hoi nao lién quan dén bai thi hodc khi muén ra ngoai udng nudc
hoéc di v& sinh, hay lién hé ngay vé1 gidm thi.

¢ Thi sinh chi duoc phép lam viée trong pham vi dién tich phong thi nghiém danh riéng cho
minh.

e Chi dung bt muc do ban t chirc cung cip, khéng duoc ding bt chi dé vidt cau tra [ trén
phiéu tra loi.

e Chi dung may tinh do ban t& chitc cung cip.

e Céc két qua phai duge viét trén cac phin quy dinh sin trén phiéu tra 104, Cac két qua viét sai
vi tri 58 khéng duge chim, Sir dung mat sau ctia phiéu tra 1061 néu cdn tinh toan nhap.

e Bo cac dng dung héa chit (Vial) cing véi phan héa chit chua st dung hét vao thimg chua ¢é
dan nhin “Used Vials”.

o D¢ dung dich thai vao binh chira ¢é dén nhan “Liquid Waste”

¢ B0 ampule va cac manh v6 vao thung chira ¢6 ddn nhén “Broken Glass Disposal”

lan thay thé thir nhit, bét dﬁu tr 1an thir hai, mdi lan thay thé dung cu hay hoa chét s& bi trir 1
diém vao téng s6 40 didm cia toan bai thuc hanh.

e Ban dé thi Tiéng Anh chinh thire ciia d& thi nay s& dugc cung cép khi thi sinh yéu cdu déi
chiéu. '

The 44" IChO - Bai thi thic hanh. Ban chinh thtc tiéng Viét



Name:

Hoa chat va dung cu (Bai 1)

Code: VINM

Héa chit (chit in dAm twong ine voi nhin ghi trén cde chai dung héa chit)

Cénh bdo nguy hiém”

Canh bac an toan

phong thi nghiém+

~2 M HC1," dung dich nuée, dung trong chai
SO0 mbL.

R34, R37

526, 545

~0.01 M KI5, dung dich nudc, dung trong

chai, dan nhin “I;"

Acetone, (CH3)2CO, M = 58.08 g mol”™,
khéi luong riéng = 0.791 g mL™,

10.0 mL dumg trong chai nho c¢6 niit vin
(vial)

R11, R36, R66, R67

S9, S16, 526

Acetone-dg, (CD;3),CO, M = 64.12 g mol”,
khéi lwong riéng = 0.872 gmL™,

3.0 mL dung trong ampule

R11, R36, R66, R67

59, 516, S26

" Xem trang 3 vé ¥ nghla clia céc canh bdo nguy hiém va an toan phong thi nghiém
- Nong d¢ mol chinh xéc duge ghi trén nhén chai, gid trj néng dé ghi phia trudc t€n hoa chat

Dung cu - Kit #1

e Mot chai thiy tinh chira san nuéc cét.

s 15 éng thiy tinh (vial) 20-mL ¢6 nap vin lam bing Teflon

¢ 10 pipet nhya 1-mL (xem hinh minh hoa bén phai).

s 10 pipet nhua 3-mL (xem hinh minh hoa bén phai).

e 1 dong hd bim gio.

The 44" IChO — Bai thi thuc hanh. Ban chinh thirc tiéng Vit
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Name: : _ Code: VNM
Canh bdo nguy hiém va an toan phong thi nghiém

RII  RAtdé& chéy.

R34  Gdy bong.

R36  Gay cay mét.

R37  Géy tdn thuong hé hé hip.

R66  Tiép xuc nhiéu ¢6 thé gay khé hoac né da.

R67  Hoi co thé gdy do dan va chong mit.,

S9 Gif binh chira hoa chét & noi thodng khi.

816  Dé xa noi co tia lira.

S26  Khi bi dinh vao mét , rira mit ngay v&1 mot lugng nude ion, lién hé ngay vai b phan y té.
S45 Trong truomg hop xay ra tai nan hay khi thi sinh cam thay khong khée, phai di kham ngay.

(cho béc s xem nhan chai hoa chét)

The 44™ IChO — Bai thi thuc hanh. Ban chinh thic tiéng Viét



Name: Code: YNM

Bai 1 18% tong s6 diem
a b ¢ d e £ g Bail | 18%
10 2 10 12 |16 |12 8 70

Dong hoc, hiéu irng dong vi va co ché phan rng iot hoa

acetone
Nghién ctltu co ché cua céc phan timg hda hoc ¢ tam quan trong déc biét trong xuc tac hoc

va téng hop hoa hoc. M6t trong nhitng cong cu hidu qua dé tim hiéu co ché phan Ung la cac nghién
clru ddng hoc, vi si phu thude cta tde dé phan tmg vao cac didu kién tién hanh phan &ng lién quan
truc tiép v&i co ché phan tmg, Cong cu thi hai 1a nghiép ctru cac phan tr da bi thay thé dong vi.
Cac dbng vi ¢o kha nang phan Gmg hiu nhu gidng nhau nhung c6 t6c db phan img khac nhau, phy
thude vao khéi long hat nhan.

Trong bai nay ta s& sir dung ca nghién ciru dong hoc 1an hicu ting ddng vi dé cung cp thong

tin vé phan tmg iot hoa acetone trong dung dich nudc d3 axit héa:

O

0
)l\ oy T J_L | FRT w20
e

RsC CRs RsC g
2

R=HorD
Dinh luét tde d6 cta phan ung ¢ dang:
Rate = kfacetone]”[1y ' [H'V
Trong do6 k 12 hing s tbc d6 con m, 1, va p Y cac bée phan ing viét & dang cac sb nguyén ma ta cin
xac dinh. Chung ta s& so sénh kha néng phan tmg cta acetone thudng véi acetone-d; (trong dd sau
nguyén tir 'H d4 bi thay thé boi deuterium H, D) dé xdc dinh hiéu tmg ddng vi (kw/kp) cua phan

trng. T dit kién nay ta dua ra cdc nhan dinh vé co ché cia phan ung.

Hiy doc ki foan bp phan chi din ciia bai nay va ké hoach lim viée trude khi bit dau thi nghi¢m.

The 44™ [ChO - Bai thi thuc hanh. Ban chinh thitc tiéng Viét



Name: Code: YNM

Quy trinh thi nghiém

Thc df phin Gng phu thude vao nhiét d6. Hay ghi ré nhiét 46 phong thi nghiém (héi giam
thi).

g‘wﬁﬁ"éng dan st dung déng hd bam givy

(1) An va gilr phim [MODE] cho dén khi xudt hién tin hiéu COUNT UP .
(2)  Dé bt d4u tinh thoi gian haly &n phim [START/STOP].

(3) Bé ngimg tinh thoi gian hiy 4n lai phim [START/STOP].

(4)  Dé xoa tin hiéu hién thi hay 4n phim [CLEAR].

Quy trinh téng guat
Ghi thé tich dung dich axit clohidric, nudce cdt va kali triiodua (trén nhan ghi 14 “I,™) duoc lua chon
dé dua v&o binh phan (mg. Nong do ddu cta cac chét phan tmg nén chon nam trong khoang ghi
dudi day. (Khéng can lam thi nghiém trong toan khoang ndng d6 nay, nhung cc nong do dau duoc
chon khéng duoc nam ngoai xa khoang ndng d6 da cho):
[H]: Gita 0.2 va 1.0 M
[157]: Gitra 0.0005 va 0.002 M
[acetone]: Gilta 0.5 vals M

Dé khéi dAu phan tng, hiy dua thé tich acetone di duge chudn bi vao binh phan tmg chita sin
céc chét phan tng khéc, nhanh chéng ddy nit binh, bdm ddng hd tinh gi¢r, lac manh va nhanh rdi
dat bén ngoai phia sau binh phan g mét to gidy trang lam nén dé quan sat su thay ddi mau, Ghi
céc thé tich acetone da sir dung vao bang {a). Khi tién hanh thi nghiém khéng cAm hodc dit tay vio
phia dudi ciia binh noi bén trong ¢6 dung dich. Dién bién cia phan ing duge theo d6i bing mét
thudmg dua vao sy bién mét mau vang nau ctia ion trilodua. Ghi thoi gian can thiét dé dung dich
mét mau. Khi phan tmg két thic, d binh phan tmg sang mét bén, gitt nguyén ndp day dé tranh tiép
x0c vot hol dde cta iodoacetone.

Thuc hién qué trinh trén véi cac ndng d6 chit phan g khéac nhau. Ghi cdc gid tri ndng do

chét phan tmg vao bang (c). Lueu y: chi thay déi nong do ciia 1 chdi phan ting cho méi thi nghiém

tiép sau.

The 44" IChO — Bai thi thuc hanh. Ban chinh thirc tiéng Viét



Name; ‘ Code: YVNM
Sau khi do xong tde do phan (g cla acetone, hily tién hanh khao sat the do phan tmg clia
acetone-dg. Luu v ring thi sinh chi duoce cung cép 3.0 mL acetone-d, vi day 12 mét hoa chét quy
hiém. Chinh vi vay, thi sinh s& bj trir 1 diém cho mdi lan xin thém acetone-ds. Khi thi sinh cén siv
dung acetone-dg, hiy gio tay véu ciu, giam thi phong thi nghiém s¢ mé ng ampule ho. Phan
{ng ctia cac hop chét thay thé deuterium thudng xay ra chim hon so véi cdc phan mg ctia cac hop
chét twong tmg cita hydro. Vi vay, khi lam viée véi (CD3%CO, nén chon cach chudn bi thi nghiém
sao cho phan tmg xay di nhanh dé dam bao thoi gian lam bai.
Sau khi hoan thanh thuc nghiém thi sinh can phai;
a) Db hét nude cét va dat chai chira nudc cit rdng vao hop co dan nhan “Kit #17;
b) Pit cac pipet dd sir dung va cac 6ng thay tinh nhé c6 ndp van (vial) da sir dung vao hép
chira ¢6 ghi tén dat phia dudi t0 hit,
c) BO cic manh cia ampule d8 st dung vao hdp cd dan nhin “Broken Glass Disposal”

Thi sinh ¢6 thé don khu vue thi nghiém sau khi ¢6 hiéu 1énh STOP.

The 44" IChO — Bai thi thuc hanh. Ban chinh thie tiéng Viét



Name: Code: VNM
a. Ghi cac két qua thuc nghidm cho acetone, (CH;3),CO, vao bang sau. Khéng cin dimg hét tdt cd

chc hang trong bang.

Thi | Thétichdung | Thétich | Thé tich dung dich Thé tich Thoi gian @& Ty
dich HCl, mL | HoO, mL 137, mL (CH3)CO, mL. | phan tmg hoan

nghiém | \
BhS ; | toan, 8

i

2

b. Ghi cac két qua thue nghiém cho acetone-ds, (CD3)2CO, vao bang san. Khdng cdn dimg hét 1dt cd

cdc hang trong bang.

Thi | Thétichdung | Thétich | Thé tich dung dich Thé tich Thoi gian dé ;™
. dich HCl, mL. | H,0, mL I;7, mL {(CD1),CO, mLL | phan {mg hoan
nghi¢m .
: toan, s
1d
2d
3d
4d

The 44”7 IChO ~ Bai thi thuc hanh. Ban chinh thic tiéng Vigt



Name:

Code: VNM

¢. Sur dung cac bang sau dé tinh toan noéng dé va toc dd trung binh cta cdc phan img. Gia stt rang

thé tich ciia m&i hén hop bang tdng thé tich cta cac dung dich thanh phin. Khéng cin thiét phai

- A pea o A o - , A A oLr s s A " A > A 2w A
sir dung 6 Ji¢u cua tat ca cac thi nghiém dé tinh gia tri k (phan e va phan f). Chi cdn chi rd sb

lidu dwge siv dung bing cach danh dau vaoe 6 twong ing & cot phia bén phai.

]

(CH3)2CO.’
Thi Nong do Nong do Néng d6 dau Téc d6 tiéu thu Thi nghiém diing
hidm dau cua dau cta clia trung binh cha Iy, de tinh gia tr] cla
MM | LM | [(CHRCOLL M M’ kis?
| Cé6 Khong
1
i
’ 00
: 0 0O
L
5
HnE
¢ 0 O
7 I
8 ENEE
(CD3)2COZ
Thi | N(?mg do N{Sng d6 | Nong d6 ddu cua Téc dé tiéu thu Tpi nghiém dung
nohicm dau cta dau cha [{(CD4y»COL, M trung binh caa Iy, dé tinh gia tri cha
S [H', M 3], M Ms! kp?
Cé Khong
1d , .
L
2d -
L L
3 i
4d Mmoo
L [
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Name: | Code: VNM
d. Xac dinh bac phan g viét bing sb nguyén theo acetone, tritodua, va ion H”

rate = — 2 = ke [(CH), COP™ 15 (Y P

=

=
It

3
|

e. Tinh gi4 tri hang s téc d6 &y cho phan (g cta (CH;),CO (acetone thuong), néu ré don vi cia

hang s6 toc do.

i

kg

i |

f. Tinh gia trj hang s tbe d6 kp cho phan tng ctia (CD;),CO (acetone-ds), va gia trl ky/kp (hidu tmg

dbng vi cia phén tmg)

g
I

klkp =

The 44" IChO - Bai thi thue hanh. Ban chinh thirc tiéng Viét



Name: Code: VNM

g. Tir cée dit kién déng hoc va hiéu ing ddng vi, ta c6 thé rit ra mot s6 két lugn nhéat dinh vé co ché
phéan tmg. Bang dudi day dua ra mdt co ché hop 1y cho phan tmg i6t hoa aceton, trong d6 mot giai
doan so cip 12 giai doan quyér dinh tde db (viét tat la R.1D.S.), con tit ca c4c giai doan trudce giai
doan nay la qua trinh thudn nghich dat dwoc cén bang nhanh.

Hay danh dau (¢) vao 6 thich hop & cbt thit nhat BEnphai cdt ghi cac phan img so cip, néu

dinh luat the 46 xac dinh bang thyc nghiém (phan d) chimg t6 ring giai doan so cip nay 14 giai doan

quyét dinh téc 6. Panh diu (X) néu dinh luét tde d6 thuce nghiém khong chimg to réng giat doan
ndy 1a giai doan quyét dinh téc do.

Hay danh déu (é/) vao & thich hop & cot thir hai bén phai ¢t ghi phan tmg so cdp, néu hiéu
Umg ddng vi x4c dinh duge bang thuc nghiém (phan f) chimg t6 rang giai doan so chp nay la giai
doan quyét dinh tbc d6. Danh ddu (X) néu hidu ung déng vi thue nghiém khéng chimg to réng gial
doan nay 14 giai doan quyét dinh toc db.

Pinh ludt toc d6 | Hiéu ung dong vi

thue nghiém céd
chimg to rang day
14 giai doan quyét
dinh téc d6 hay
khéng?

cd chimg 16 ring

day 14 giai doan

quyét dinh tbc dd
hay khong?

HO*

+HgOr T )J\ + H,O

+ H20

HO
e /K + Hz0F

K
X
Lo — Jo

)K/, +H,O0 —— /Ik/ + HiO+

The 44™ IChO — Bai thi thuc hanh. Ban chinh thic tiéng Viét
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Narme: Code: VNM

Chl dan (Bai 2)

Bai s6 2 gbm 13 trang ké ca Phidu tra 1o,
e Thi sinh cé 15 phit d& doc hudng dan nay trirae khi lam thue nghiém.

e Thi sinh c6 2 gitr 45 phitt d¢ hoan thanh bai thi There hanh sé 2. Khi hoach dinh tién hanh cong
viéc, nén luu y rang dé thue hién mot trong cac bude phai cdn 30 phut.

¢ Chi bat ddu lam bai khi c6 hi¢u lénh START. Thi sinh phai dimg lam bai ngay khi ¢¢ hiéu 1énh
STOP. Sau 5 phiit ma van con lam thi bai thi s& bi hity. Sau khi ¢é hiéu iénh STOP, thi sinh chér
tai chd cua minh trong phong thi nghiém. Giam thi s& kiém tra chd lam viéc. Nhimg vat dung
sau day can phai d@é lai trén ban lam vige:

Bai thi / Phidu tra 1o (Tap tai lidu nay)
Mét ban mong TLC dé trong tdi nilon zipper, ¢6 ghi s6 bao danh ciia thi sinh
Lo ¢6 nhén “Product”

e Thi sinh phai tuan thi cac ndi quy vé an toan phong thi nghiém do ICKO dé ra. Phai deo kinh bao
ho trong sudt thoi gian & trong phong thi nghiém, néu thi sinh mudn sir dung kinh riéng cta minh
thi cn ¢6 su cho phép clia ban t6 chitc. Phai sir dung qua bép cao su khi ldy dung dich vao Pipet,
Thi sinh c6 thé dung géng tay khi 14y héa chét.

o Thi sinh s& by CANH CAO MOT LAN néu vi pham néi quy an toan phong thi nghiém. Néu vi
pham lan thy hai, thi sinh s€ bi dinh chi thi va bi nhén diém khdng cho toan thé bai thi thuc
nghiém.

e Khi Thi sinhi cé bat ky cdu héi ndo lién quan dén bai thi hodc khi muén ra ngoai uéng nudc hoic
di v& sinh, haly lién hé ngay véi giam thi.

e Thi sinh chi dugc phép lam viéc trong pham vi dién tich phong thi nghiém danh riéng cho minh.

o Chi dung bitt muc do ban tb chirc cung cép, khéng duoc dimg bit chi dé viét cdu tra 104 trén
phiéu trd 101, .

¢ Chi dung may tinh do ban t6 chirc cung cép.

¢ (Cac két qua phai duge viét trén cac phan quy dinh san trén phiéu tra lo1. Cée két qua viét sai vi
tri s&€ khong duge cham. Sir dung mit sau ctia phiéu tra o1 néu can tinh toan nhép.

e Cho céc o da dung vao thung cd ghi nhan “Broken Glass Disposal”.
# Cho cdc dung dich thai vao thung co ghi nhén “Liguid Waste”,

s Céac hoa chét va dung cu thi nghiém s& duoc {:‘tp phat lai hodc thay the ma khong bi trir diém
chi dbi véi su cd tinh co lan dau. Néu bi sy cd tiép thi s& b trir di 1 diém trong s6 40 diém thye
hanh.

e Ban dé thi Tiéng Anh chinh thirc cta dé thi nay s& duoc cung cap khi thi sinh yéu ciu ddi chiéu.

The 44™ IChO — Bai thi thyre hanh. Ban chinh thire tidng Viét
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Name:

Héa chat va Dung cu (Bai 2)

Code: VNM.

Héa chat (chit in dAm twong Gng voi nhin ghi trén cdc chai dune hda chat)

Cau canh bao nguy

hiém"

Céay gial thich d6 an

L
toan

(salenyHz," ~1.0 ¢° dung trong lo

R36/37/38

526 S28A 537 §37/39
S45

Mn(OOCCH;), 4H,0, ~1.9 ¢ dung trong lo | R36/37/38 R62 R63 | S26 S37/39
Lithium chloride solution, LiCl, dung dich R11 R36/38 SO S16 826
IM trong ethanol, 12 mL trong chai

Ethanol, 70 mL dung trong chai R11 S7 816
Acetone, (CH;)>CO, 100 mL dung trong chai | R11 R36 R66 R67 S9 816 826

(salen*)MnCl,.° ~32 mL of a ~3.5 mg/mL’
dung dich dung trong chai

Kls, ~0.010 M dung dich trong nude,” 50 mL
dung trong chai, nhan ghi “I;”.

Ascorbic Acid, ~0.030 M dung dich trong

nuée,” 20 mL dung trong chai

1% Starch, dung dich trong nuéc, 2 mL dung

trong chai

Ban méong TLC-silica gel — 5 cm x 10 em

dung trong tai nilon ¢6 khoa zipper

" Xem trang 16 vé dinh nghia vé cac cdu giai thich 0 an toan va canh bdo nguy hiém.

*(salen)H;:

atieg

® Céc gid tri vé khéi | wong chinh xdc duoc ghi trén nhén,

¢ (salen*)MnCl, (ca hai nhém R déu gibng nhau va co thé 1a H, hay COOH hay SOsHY:
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Name: Code: VNM
Thiet bj
Pung chung: Cén
¢ Hai gia d& voi kep dat trong td hit ghi s6 bao danh cia thi sinh
e Mot bép dun - khuéy‘ tir
= Mot thude 360 mm
¢ Mot bit chi
B§ dung cu #2;
¢ Hai binh nén Erlenmeyer 250 mL (mét ding cho tdng hop, mot dung cho két tinh)
e Mbt bng dong chia d§, S0 mL
s Mot thanh khudy tir (dang qua trirng) dai 20 mm
s Mot phéu Hirsch
s Gidy lgc tron ding cho phéu Hirsch va cho binh sdc ki TLC
e Mot binh hat 125 mL dé lpe chin khong

¢ Vong cao su noi vao binh loc hit

\.—_...

e MOt chiu nhya ding duymg da 0.5 L

e Mot diia thuy tinh

e Hai pipet bing nhua | mL (xem hinh bén phai)

s Mot thia bang nhua ding lay hoa chit (spatula)

o Mot lo khong 4 mL nhain ghi “Product” d& dung san phém phan ung
B§ dung cu #3:

¢ Ba lg nhé khong (¢6 ndp vin) (dé dung cc dung dich cho TLC) ¥
e  Mudi ong mao quin (capillary,100 mm) dé cham cac vét 1én ban TLC
e Mot miat kinh ddng ho (dé day binh sic ki TLC)
o Mot ebe 250 mL ding lam binh séc ki TLC
B¢ dung cu #4:
e Mot burette 25 mL d4 duge ldp sin va c6 thé dung ngay duoc.
e Mot phéu nhyra bé
e Bén binh nén Erlenmeyer 125 mL
e Mot qua bép cac su dé iip vio pipet.
s Mot pipette dung tich 10 mL
e MGt pipette dung tich S mL
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Name: Code: VNM.
Canh bao nguy hiém va an toan phong thi nghiém

R11 R4t d& chay

R36/37/38 Gay kich thich mét, hé ho hdp va da
R62 Co thé gdy nguy hiém anh huéng dén thu thai
R63 C6 thé gay nguy hiém anh hudng dén thai nhi
R66 Tiép xuc nhidu 1an cd thé gay khd hodc né da

R67 Hoi ¢6 thé gdy chéng mit va hoa miét

S7 Bao quan bang cach van nut chat

S9 Keep container in a well-ventilated place

S16 Bao quan binh chira tranh xa ngudn dénh la

S26 Trong trudmg hop bin vao mat, xudi ria ngay v6i nhiéu nudc va tu van béc 7.
S28A Sau khi bi bin vao da, rita ngay 1ap tic v6i nhidu nude,

S37 Mang géng tay.

$37/39 Mang gang tay va deo mat na bao v& mat va mat.

S45 Trong trudng hop tai nan hode thi sinh khéng duge khoe, tu vén ngay béc i,
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Name: Code; VINM-

Bai 2 22% tong diém
Tong hgp phirc chat salen mangan va xac dinh cong thirc cia
san pham

A | B-i B-ii C-i C-ii Bii 2 22%

10 15 4 4 2 35

Céc phire kim loai chuyén tiép ctia cac nguyén t& nhom 34 diéu ché tir phéi wr
bis(salicyliden)ethylendiamin (salen) la nhimng chét xtc téc hiéu qua cho nhiéu loai phan Gng oxi-

hoa khir ding trong téng hop hivu co.

= ===
R OH HO R

(salen)H;, R=H
(salen*)H,, R = H, COOH, or SOsH

Kha ning ctia phéi tir salen lam bén hoa ce trang thai oxi héa cao hon ciia cac nguyén t6 nhém 3d
¢6 tAm quan trong trong linh vue héa hoe nay. Cu thé, thy theo didu kién phan img diéu ché phirc
chét mangan salen, cé thé tao ra céc hop chét cia mangan ¢0 trang thai hoa tri tir +2 dén +5. O bai
thure hanh nay thi sinh phai diéu ché mét phtre chit mangan salen bing céch cho (salen)H; phan ing
v6i Mn(1l) axetat trong ethanol khi c6 mat ciia liti clorua. O diéu kién nay, ¢6 thé thu duoc mot
phirc chit co cdng thire (salen)MnCl,, véi x= 0, 1, 2, hodc 3.

Thi sinh c&n phai: 1) xdc dinh khéi luong cua san phdm; ii) x4c dinh d6 tinh khiét coa san
phém bang cach sit dung phuong phép sic ki ban mong (TLC) va i) xac dinh trang thai oxi hoa
ctia kim loai trong phirc chat bing cach sir dung phuong phap chudn do oxi héa-khir véi iot. Viée
chudn d9 oxi héa khir duoe thue hién véi dung dich (salen*)MnCl, do phong thi nghiém cung cép,
trong d6 Mangan c6 cung trang thai oxi héa nhu trong sin pham duoe tong hop & trén, va nhdm thé
R trén vong benzene hodc la H, COOH hay SO;H.

Doc toan by mé td qui trink thyre nghi¢m bai 2 va lgp ké hogch trwde khi bit diu lam bai. Mt
mét sé thao tic cin phai lam song song dé cé dii thoi gian hoan thanh bai nay.
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Name: Code: VINM.

Qui trinh:

A. Tong hop (salen)MnCl,

/N . Ne
~N N N\Ci#;\!
M
dOH Hob + Mn(OOCCH,), + Oy + LiCI  ——n o o

(salen}MnCl,

1} Ly ra 2-3 tinh thé ciia (salen)H> cho vao mét Jo nho dé sau nay dang cho chay séc ki lép
mong (TLC).

2) Cho méu (salen)H, d& duoe can trude (~ 1.0 g ) vao binh nén Erlenmeyer (dung tich 250
ml), di c6 sin thanh khufly tir. Pha chét nay v6i 35 mL ethanol tuyét dbi.

3) Dit binh nén trén 1én bép dién - khudy tir. Vira khudy du vira dun néng binh cho dén khi
chét rén tan hoan toan (thong thuong, chét rin hoa tan hoan toan khi ethanol gén s6i). Sau
d6 gidm nhiét d§ va duy tri hdn hop phan tmg & nhiét do thép hon nhiét d6 sbi cua ethanol
mbt {t. Khong duge dun séi hdn hop, dé sao cho ¢é binh nén van con ngudi. Néu binh nong
qué khéng cAm duoc bang tay thi ding khin gidy cudn Jai dé giir binh.

4y LAy binh ra khoi bép dién va cho vao binh phan tmg chat Mn(OAc),.4H,0 (da dwoc cn
trude ~ 1.9 g). Lue nay s& xudt hién mau ndu t6i, Dat lai ngay binh phan vng 1én bép dién;
tiép tuc dun va khudy trong 15 phit. Khdng dwoc dun sdi hdn hop, dé sao cho ¢b binh nén
van con ngubi. -

5) LAy binh ra khoi bép dién va cho vao binh mét dung dich cho sén 1a LiCl 1M trong ethanol
(12 ml, luong du}. Pt lai binh 1én bép dién; tiép tuc dun va khudy trong 10 phit. Khong
duoc dun s6i hdn hop, dé sao cho ¢d binh nén van con ngudi.

6) Sau do lay binh ra khoi bép dién va dat vao chau da dé két tinh trong 30 phut. Cir khoang 5
phat/mot lan, ding déia thity tinh co x4t nhe mit trong cla thanh binh & phan c6 chira chét
long dé thic déy qua trinh két tinh cta (salen)MnCl,. Céc tinh thé ddu tién c6 thé xvit hién
ngay khi lam lanh hodc chi sau 10-15 phut.

7) Si dung dudmng déan chén khéng & trong td hit (van chén khéng g vét dudmg nay co ddn
nhan ghi “Vacuum™) va phéu Hirsch nhé voi binh hat dé loc chat rin két tinh tao thanh.
Diing pipet hitt vai giot axeton dé rira san pham rn (khong théo dwong dén chén khong ra
khoi binh hat), va dé yén trén phéu loc (luc nay vin dé bom hit hoat dong) trong khoéng 10-
15 phat dé 1am khd san pham.

8) Chuyén san phdm rin vao lo da can sin c6 nhin ghi “Product”; sau d6 cdn va ghi lai khéi
tuong, m,, vao 6_vu6ng dudi ddy. Dong thoi ghi lai khéi frong clia cc téae nhén sau day da
duoc ding trong tdng hop: (salen)Ha, ms va Mn(OOCCH:),.4H,0, np.

9) Cho lo dung san phdm véao tai nilon c6 khéa zipper.
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Name: o Code: VNM

Khoi lwong cua lo khi chua ¢é san pham: g
Khoi luong cia io khi ¢é san pham khé: g
Khot lueng cua san pham, m,;: g

Khbi luong cta (salen)H, ghi trén nhan coa lo (viét lai khéi lugng ghi trén nhén), mg:

g

Khéi lugng ciia Mn(OOCCH;), 4H,0 ghi trén nhéin ciia lo (viét lai khéi luong ghi trén
nhén}, #,:
g
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Name:

Code: VNM
B. Phén tich miu (salen*)MnCl, cho trirdc bing phwong phap chuén d§ thé tich

HO VN

N.Cl, N 0 i
- \C[x‘ - @] =N Nz 0} O
mn + /2 HOHQC)\S__I — M + X2 HOH,C
R o o R R oo R
HG o o o

(salen*)MnCI, el
+ X

R =H, COOH, or SOzH

Cach st dung qua bép

)
2)
3)
4)
D
2)

3)

4)

Gén qué bdp vao pipet

Bop chat quéa bdp cao su

Bép nit ¢6 mili tén hudng 1én trén (up) dé hit mét it dung dich vao pipet,

Boép nit ¢6 mili tén hudng di xudng (down) dé x4 dung dich ra khoi pipet vao binh dinh sin,
Lwa ¥ cde pipet va buret dd dwoc chudn bj sdn va ¢6 thé dimg duoc ngay.

Diing pipet chia vach dé hit 14y chinh x4c 10.00 mL dung dich chét (salen*)MnCl, do
phong thi nghiém cung cip va chuyén véo binh nén Erlenmeyer 125 mL.

Cho thém 5.00 mL dung dich axit ascorbic vao binh dung dung dich & trén, va khudy déu,
Pé yén dung dich trong 3-4 phit.

Pé tranh cho axit ascorbic khéi b oxi héa bai Oy, khéng dé 1au va chudn do ngay lap tc vai
dung dich K13, st dung 5 giot tinh bét 1% lam chét chi thi. Tai diém két thic chudn d6, dung
dich xuét hién mau xanh hodc xanh luc va khong bi bién mét it nhat trong 30 gidy.

Néu c6 dit thoi gian, hily tién hanh chudn dé tir 1-2 1an dé ¢6 ting d6 chinh xac cila phép do.
Ghi két qua thi nghiém chufin d6 vao bang dudi day:

# - Theé tich ban dau cta Thé tich cudi ctia dung | Thé tich dung dich KI; tidu
dung dich Ky doc duge | dich KI5 doc duoc trén thy (mL)
trén buret {(ml) buret (mL)
1
2
3
9
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Name: Code: VNM

i. Ghi thé tich (chon mét gié tri hodc Iéy gid tr] trung binh} cua dung dich K1y da tiéu thy
theo mL, va ding gia tri nay dé tinh khéi luong mol cia (salen*)MnCl,:

Thé tich ctia dung dich KI5 duoc dung trong cde tinh todn: ml
Néng 48 cia (salen*MnCl, (ghi & trén nhan chat): mg/mL
Néng 49 cua axit ascorbic (ghi & trén nhan chai): M
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Name: . Code: VNM

ii. T céc két qua chuan d6 va cac sé liéu ghi & bang dudi day hay suy ra gia tri x, trang thai oxi
héa ctia mangan va cho biét nhom thé nao & trén phdi tiy salen (R= H, COOH, SO;H). Pién céc gia
tri vao cac ch con thidu dudi day:

\C.X/:

X~ ORI
Trang thai oxi hoa cua mangan:
R X (Khéi lwong mol theo i
thuyét) /x, g/mot
H : 1 357
H L2 196
H 3 143
COOH 1 445
COOH 2 240
COOH 3 172
SOsH 1 517
SOsH 2 276
SO.H 3 196

1
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Name:

Code: VNM.

C. Phén tich sdc ki 16p méng (TLC) cita (salen)MnCl,

D

2)
3)

4)

3)
)
7)
8)
9)

Cho m6t vai tinh thé cda san phém (salen)MnCly ma thi sinh da diéu ché vao mdt to nho va
dung pipet nhua dé 1dy ethanol tuyét dbi, 1di nhd mot vai giot ethanol dé hoa tan céc tinh thé
nay.

Liy mét lo nhé khac dé dung mot vai tinh thé cua (salen)H; £6i hoa tan ching véi mdt vai
giot ethanol tuyét dbi.

Néu can, dung kéo (c6 thé hoi muon gidm thi) dé cat ban méng TLC sao cho né co chiéu
cao phty hop véi binh sic ki TLC.

Cudn t&r gidy loc tron to lai, néu can thi cat gon bét, rdi dat dung dung sat thanh bén trong
cha cde thiy tinh sao cho phi gin hét chidu cao cia thanh cbe. Pidu nay cin thiét dé cho
binh sic ki duoc bio hoa véi hoi ethanol. Cho ethanol vao cdc dé tham wét giby loc, va cho
dén khi 16p dung méi dat chidu cao (tinh tir day) khoang 3-4 mm. L&y mat kinh déng ho dé
day cbe lai.

Panh ddu vach xuét phat,

Dung dng mao quan dé chim hai dung dich & trén 1én ban méng TLC.

Chay séc ki TLC trong cbe di day mat kinh dbng hd trong khoang 10-15 phut.

Dung but chi ¢ danh déu tuyén dung moi, ciing nhu cac v&t c6 mau hién trén ban mong.
Lam kho ban mong trong khong khi va sau §6 dit ban mong vao tui nilon zipper.

10) Tinh Ry cua hai vét chét (salen)H; va (salen)MnCls.

12
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Name: Code: VNM

i. V& ban sac ky mong vao phicu tra o1

ii. Xac dinh va ghi cac gia tri R, cua (salen)H; va (salenyMnCli,

Ry, (salen)Ho:

Ry, (salen)MnCly:

Sau khi hoan t4t phéan thuc nghiém:
a) Db chét thai long vao binh chita ¢é dén nhin Liquid Waste.
b) Bo cdc lo thiy tinh da st dyng vao hdp ¢6 dan nhin “Broken Glass Disposal”
c) Bo cac dung cu thiy tinh dé sir dung vao cac hdp tuong ing c6 dan nhin “Kit #27, “Kit #3”

and “Kit #4.

13
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