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LOI CAM ON

Pé hoan thanh duoc khod luan tbt nghiép nay, em da nhan duoc rat nhiéu sy giup
dd, dong vién tur gia dinh, théy cO va bé ban.

Qua day, con xin guri 161 cdm on chan thanh dén ba me va anh chj em, cam on gia
dinh da luén bén canh, ung hd va khich 1€ con.

Em xin chan thanh giri 10i cAm on sau sic nhat dén thiy Lé Ngoc T da tan tinh
huéng dan, quan tdm, khich 18, dong vién va giup d& em vuogt qua khé khin trong
sudt thoi gian thuc hién khoa luan nay.

Em xin cam on toan thé quy thay c6 trong khoa Hoa, khoa Sinh d& quan tam, tao
moi diéu kién thuan loi nhat dé em hoan thanh khoa luan, dic biét 1a cac théy co
trong to Phan Tich, t Hitu co, to Nong Nghiép va phong hoat tinh sinh hoc.

Em xin chan thanh cam on ¢6 Oanh, Thay Hung di quan tim va gitp d& em
trong viéc mugn may UV-VIS bén truong Pai Hoc Sai Gon.

Em xin chan thanh cam on ¢6 Nhung, ¢6 Uyén di giup d& chiing em nhiét tinh vé
dung cy, trang thiét bi, hoa chat trong sudt thoi gian lam khoa luan.

Em xin chan thanh cam on thiy Vi, c6 Thay t6 Méi truong truong Pai Hoc Sai
Gon da tan tinh gitp d&, hudng dan va tao diéu kién cho em muon may UV-VIS.

Cudi cung xin giri 101 cam on dén tit ca ban be, nhitng ngudi dd dong hanh va
ludn bén canh em trong subt thoi gian qua dac biét 1a cac ban Nhan, Swong, Khoa,
Lan, em Trac va Puc,...”.

Do thoi gian, diéu kién, cling nhu kinh nghi¢m cua ban than con han ché nén
khoa ludn chic chin khong tranh khoi nhitng thiéu sot. Vi vy, em xin chan thanh ghi
nhan nhitng ¥ kién dong gép quy bau ciia quy thay co va ban bé dé khoa luan duoc
hoan thién hon.

Tran trong !
TP. HCM, ngay 20/05/2013
Nguyén Vo Ngoc Thanh
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DANH MUC KY HIEU VA CHU VIET TAT

v: Tan sb dao dong (s6 s6ng)

A: Budc song

0:Do chuyén dich hoa hoc

Bo: Tur trudng ngoai

B’: Tu truong cam Grng

Be: Tu truong hi€u dung

o: Hang sb chin

k: Héng s6 luc hoa tri

J: Hing s twong tac spin-spin

nm: nanomet

ppm: picromét

5-BSAT: 5-bromosalicylaldehyde thiosemicarbazone
DMSO: Dimethyl sulfoxide

DMSOdg: Hexadeutrated dimethyl sulfoxide

DMF: Dimetylformamide

TMS: Tetramethylsilane

M: Nguyén tir hodc cation kim loai

HL: Thubc thu

L: ligan (phdi tir)

FT-IR: Quang phd hong ngoai (Infrared spectroscopy)

'H-NMR: Phé cong huong tir hat nhan (Proton nuclear magnetic resonance)

3C-NMR: Phé cong hudng tir cacbon 13
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LOI MO PAU

Vé6i moi sinh vat, khong thé pht nhén vai trd cua cac nguyén t6 vi luong noi
chung va cua nguyén t6 Mangan néi riéng. Mangan 13 nguyén td giit vai tro thiét yéu
trong tat ca cac dang song, gép phan quan trong vao sy viing chic ciia xwong. Phu nir
16n tudi bi lodng xuong cd lwong Mangan trong mau thip hon so véi phu nit cing
tudi khong bi lodng xuong. Mangan con ¢6 vai trd quan trong trong viéc kiém soat
luong insulin trong co thé. Nghién ciru trén stc vét cho thdy, néu khi mang thai ma
thiéu Mangan thi dé con ra s€ anh huong dén su phat trién khong déu cua bd xuong,
than kinh bi mic ching bénh khong phdi hop cir dong diéu hoa dugce, mot bén mang
nhi trong tai bi hoa xwong, bién ddi di truyén vé mau sac, da lot mau, 14 lach teo nho.

Thiéu Mn thudng giam thap sy quang hop 13 rét.

Nguoc lai véi Mangan, chi khong c6 bat cir vai tro sinh li gi véi co thé va hoan
toan gy hai véi strc khoe con ngudi va sinh vat. Thé nhung, chi lai 14 mot nguyén t6
c6 nhiéu ung dung trong thyuc té: Dung lam ic quy, dau dan, cac dng dan trong
cong nghé hoa hoc, dic khudn dé in chit, ché tao thuy tinh pha 18. Do c6 tinh ngin
can ma nguoi ta dung chi lam 4o giap cho nhan vién: chup X quang, 10 phan tng hat
nhan, dyng nguyén té phong xa, cho vao man hinh vi tinh, ti vi,v.v... Chi dugc st
dung nhu chit nhudém tring trong son, thanh phan mau trong trang men dic biét 1a

tao mau do va vang, nhya PVC.

Trong nhimng nam gan day héa hoc phirc chét c6 téc do phat trién nhu vii bao.
Viéc timg dung phtc chat trong linh vuc sinh hoa va y hoc cho thiy rang ching c6 vai
trd rat quan trong véi su song. Phirc chat ctia nhiéu kim loai ¢6 tic dung khang nim,
khang khuan, chdng oxy héa, han ché sy phat trién cua cac té bao ung thu... Dic biét
phtrc chat cia mot s6 kim loai chuyén tiép véi cac phdi tir tu nhién thuong cé hoat
tinh sinh hoc c6 loi tang Ién rat nhiéu va doc tb giam.

Viéc nghién ciru phirc chat cia cac kim loai chuyén tiép phd bién trong co thé

song voi cac phoi tu tu nhién dang 14 mot hudng nghién ciru mdi mé va c6 nhicu



trién vong, dwgc cic nha nghién chu quan tim. Dic biét, cic phuc chit cua
thiosemicacbazon va din xuét ctia nd véi cac kim loai chuyén tiép dang 1a linh vuc
thu hit nhiéu nha hoa hoc, duge hoc, sinh — y hoc trong va ngoai nudc. Cac dé tai
trong linh vuc nay rat phong pha boi sy da dang vé thanh phan, ciu tao, kiéu phan
ung va kha nang trng dung.

P4 tir 1au hoat tinh diét nAm, diét khuan cta thiosemicacbazit va cac dan xuit
thiosemicacbazon da duoc biét dén va do vy mot s trong chung da dugce dung lam
thudc chira bénh.[11]

Cé4c nghién ciru hién nay tap trung cha yéu vao viéc tong hop méi céc
thiosemicacbazon va phitc chat ciia ching v&i cac ion kim loai khac nhau, nghién
clru cdu tao cua phirc chit bang cac phuong phap khac nhau va khao sat hoat tinh
sinh hoc cua chiing. Trong mot s6 cong trinh gan ddy, ngoai hoat tinh sinh hoc nguoi
ta con khao sat mot sb ung dung khac cua thiosemicacbazon nhu tinh chit dién hoa,
hoat tinh xuc tac, kha ning e ché dn mon kim loai...[12]

Pé dong gop mot phan nhoé vao linh vuc ndy, toi da chon dé tai: “Téong hop,
nghién civu ciu triic va thir hoat tinh sinh hoc ciia phivc Mn(II), Pb(II) véi thuéc
thir 5-BSAT”

Do ndi dung nghién ciru vé su tao phirc cta ion Mn*", Pb®* kha rong nén toi
chi xody sau nghién ciru cac van dé sau:

- Tbng hop thudc thir 5-BSAT (do phd IR va H-NMR)

- Tbng hop phtrc rin Mn(II) — 5 — BSAT, Pb(ll) - 5 — BSAT

- Nghién ctru ciu triic phitc Mn(IT) — 5 — BSAT, Pb(ll) - 5 - BSAT

- Thu hoat tinh sinh hoc Mn(II) — 5 — BSAT, Pb(ll) - 5 - BSAT

Néu dé tai thanh coéng nd s& téng hop mot phirc méi giita ion Mn?* | Pb®* véi
thudc thr 5-BSAT, hira hen c6 nhidu ung dung trong phan tich dinh lugng ion Mn?*,

Pb®* trong v6 co, trong y hoc, v.v...
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CHUONG 1. PAI CUONG VE MANGAN, CHI VA 5-BSAT

1.1. Pai cwong vé Mangan
1.1.1. Trang thai tw nhién [2], [3]

- Mangan la nguyén té thuéc nhém VIIB trong bang hé théng tuan hoan, Mn
kim loai c6 mau trang xam giéng sat. N6 1a kim loai cimg va rat gion, khé néng
chay, nhung lai bi oxi héa dé dang.

- Trong thién nhién Mn 13 nguyén t6 twong d6i pho bién, dimg hang th 3 trong
sO cac kim loai chuyén tiép sau Fe va Ti. Trir lugng ctia Mn Trong vo trai dat 1a
0,032%.

- Mangan khong ton tai ¢ trang thai ty do ma ton tai chil yéu trong cac khoang
vat. Khoang vat chinh cia Mn 1a hausmanit(Mn3O,4) chtra khodng 72% Mn, pirolusit
(MnO,) chira khoang 63% Mn, braunit(Mn,03) va manganit MnO,.Mn(OH),.
Nudc ta c6 mo pirolusit 1dn hemantit & Yén Cu va Thanh TG ( Nghé An), mo
pirolusit & Tc Tac va Ban Khuon (Cao Bang).

- Trong co thé con ngudi Mn c6 khoang 4.10%% nim trong tim, gan va tuyén
than, anh hudéng dén su trudng thanh ctua co thé va su tao mau.

- Mangan c6 nhidu ddng vi tir “*Mn dén > Mn trong d6 chi c6 *°> Mn 1a ddng vi
thién nhién chiém 100%. Pong vi phong xa bén nhat 1a °* Mn ¢6 chu ki ban huy 1a

140 nim va kém bén nhét 1a **Mn c6 chu ki ban hay 13 0,4s.

1.1.2. Mot s6 tinh chat ciia nguyén t6 Mangan [2], [21]

Bang 1.1. M{t s6 tinh chat ciia nguyén t6 Mangan

Crom — Mangan — Sat

- -

B b




Téng quat

Tén, Ky hiéu, So
Phan loai

Nhém, Chu ky, Khbi

Khbi luong riéng

Do cung
Bé ngoai
Tinh chéat vt 1y

Trang thai vat chét

Piém néng chay

Piém sbi

Trang thai trat tu tu

Nhiét bay hoi

Nhiét nong chay

Ap suét hoi

Van toc &m thanh

Mangan, Mn, 25
kim loai chuyén tiép
7,4,d

8920 kg/m3

6,0

Anh kim bac

Rin

1519 K (2275 °F)
2334 K (3742 °F)
thuan tur

221 kJ/mol

12,91 kJ/mol

10 Patai 1.347 K

5150 m/s tai 293,15 K

Tinh chét nguyén tir

Khdi lwong nguyén t&c 54,938 d.v.C

Ban kinh nguyén ta

Ban kinh cong ho4 tri

Céu hinh electron

e~ trén mirc nang luong

Trang thai oxi hda

CAu tric tinh thé

Thong tin khac

Po am dién

Nhiét dung

PO dan dién

D6 dén nhiét

Nang luong ion hoa

127 (145) pm

127 pm

[Ar]4s?3d®

2,8,13,2
7,6,5,4,3,2,1,-1,-2,-3
(axit, bazo hay ludong

tinh)

1ap phuong tdm khéi

1,55 (thang Pauling)
26,32 J/(mol-K)
1,44x10° /Q-m

7,81 W/(m-K)

717,3 kdJ/mol
1509,0 kJ/mol
3248 kJ/mol
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1.1.3. Pjc tinh cua Mangan [2], [7]

- Mangan c6 ham luong nho trong sinh vat va la nguyén t6 vi lugng quan trong
d6i v6i sy séng. Dét thiu Mn 1am cho thyc vét thiéu Mn, diéu ndy anh huéng 16n
dén su phat trién cua xuong dong vat. lon Mn 1a chat hoat hoa mét sb enzim xuc
tién mot sb qué trinh tao thanh chét clorofin (chét diép luc), tao mau va san Xuét
nhirg khang thé nang cao stc dé khang ciia co thé. Mangan can cho qua trinh
d6ng hoa nito ctia thyc vat va qué trinh tong hop protéin. Nhu cdu Mn cta ngudi
16n 13 8mg mdi ngay. Thuc phidm chia nhidu Mn 1a ci cai do, ca chua, dau tuong,
khoai tdy. Mn lam giam lugng dudng trong mau nén tranh duogc bénh tiéu duong

- Mangan 1a m{t kim loai ma theo nhin nhén thong thuong va nhirng nghién
ctru trude day thi doc tinh cia nd it duge dé cap, dén khi phat hién dén sy co6 mit
ctia nd trong nudce udng va thuc pham.

- Theo mot nghién ciru méi day cia gido sw Maryse Bouchard va cong su tai
trung tdm nghién ctru sinh hoc strc khoe, moi trudng va xa hoi CINBIOSE da tién
hanh nghién ctru 4anh hudng cta ndng do6 Mn kim loai ¢ mit trong nudc udng dén
tri thong minh cta tré nhd. Cu thé 1a trf tué cua tré nho s& bi giam sut néu udng phai
nudc ¢6 ham lugng Mn qua cao. Su c6 mat cua Mn lam suy gidm hé mién dich cta
cac loai dong vat song, 1a mot trong nhirng nguyén nhin gy ra sy giam oxi trong

nude bién de doa dén hé mién dich ctiia mot sb loai sinh vat
1.1.4. Ung dung [2], [3]

Gan 95% Mn duoc san xuét 13 ding dé ché thép trong nganh luyén kim. Mn c¢6
kha nang loai oxi, loai luu huynh trong thép, gang va c6 kha nang tao hop kim
v6i st thanh thép dic biét, truyén cho thép nhirng pham chit tot nhu kho ri, ctng
va chiu mai mon. Thép Mn chura 1-2% Mn dung lam duong ray, try mo to, banh
rang. Thép Mn chtra 1-2% Mn ding lam duong ray, tru mo to, banh ring. Thép
Mn chura 10-15% dung dé lam nhitng chi tiét cung, chiu va dap nhu bua, ma cua
may dap da, bi ciia may nghién quing va gau cia tau nao vét song. Thép khong
gi loai khong c6 Ni chura 14% Cr va 15% Mn chiu dugc axit HNOj3 va nhirng khi
chua luu huynh. Gang kinh chura 5-20% Mn.



- Mangan dioxit duoc sir dung trong pin khé, hodc lam chét xtc tac. Mangan duoc
dung dé tdy mau thay tinh (loai bé mau xanh luc do sat tao ra), hodc tao mau tim
cho thuy tinh. Mangan 6xit 1a mot chit nhuém mau nau, dung dé ché tao son, va
1a thanh phan cta mau nau den tu nhién. Kali pemanganat 1a chat 6xi hoa manh,

dung 1am chat tay ué trong hoa hoc va y khoa.

- Mn thudng hay duge dung dé san xudt tién xu. Nhing loai tién xu duy nhit c6 st
dung mangan la d6ng xu niken "thoi chién" ("Wartime" nickel) tir nim 1942 dén

1945 va dong xu ddla Sacagawea (tir nim 2000 dén nay).

- Céac hop chat mangan dugc str dung dé lam chat tao mau va nhuém mau cho gbm
va thiy tinh. Mau nau ctia gém doi khi dua vao cac hop chat mangan. Trong
nganh cong nghiép thuy tinh, cac hop chat mangan dugce dung cho 2 hiéu tng.
Mangan(IIT) phan Gng voi sat(I) dé tao ra mau lyc dam trong thily tinh bang
cach tao ra sat(IIl) it mau hon va mau héng nhat ciia mangan(Il) két hop véi mau

con lai cua sat (I1I).

1.1.5. Hop chat ciia Mangan [2], [3], [7]
1.1.5.1. Hop chdt ciia Mn(II)

Pa s6 hop chat ctia Mn(II) dé tan trong nudc, it tan 13 MnO,, MnS, MnF,, Mn(OH),,
MnCO3 va Mn3(POyy,. Khi tan trong nuée cac mudi Mn(IT) phan li tao phitc aquo
kiéu [Mn(OH)s]** 1am cho dung dich ¢6 mau hdng.

Khi tac dung véi cac chat oxi hoa , cac hop chat Mn(II) thé hién tinh khir. Trong moi
truong kiém Mn(OH), bi O, cua khong khi oxi hoa.

6Mn(OH)2 + 02 — 2M1’12Mn04 + 6H20
(Pay 1a mot phan ing dung dé dinh lugng oxi hoa tan trong nudc)
Trong mdi trudng kiém manh, Mn?* ¢6 thé bi oxi hda thanh MnO,* thanh MnO,".

2Mn804 + 5Pb02 + 6HNO3 — 2HMHO4 + 3Pb(NO3)2 + 2PbSO4 + 2H20


https://vi.wikipedia.org/w/index.php?title=Mangan_%C3%B4x%C3%ADt&action=edit&redlink=1
https://vi.wikipedia.org/wiki/Kali_pemanganat

1.1.5.2. Hop chat Mn(III)

Mn(111) oxit Mn, O3 ton tai trong tu nhién dudi dang khodng vét braunit.

Mn(III) hidroxit dugc két tia tr dung dich nuéc khong co thanh phan tmng dung
Mn(OH); ma 1a hidrat Mn,04.xH,0. O 100°C hidrat ndy mét nudc tao thanh mono
hidrat Mn,03.H,0 thuong duoc biéu dién 1a MnOOH va tdn tai trong tu nhién dudi

dang khoang vat Manganit.

Nhiing mudi Mn(IIT) don gidan va tuong ddi thong dung la: MnF3;, Mn,(SO,)s3,
Mn(CH3COO);. Trong dung dich Mn*" d& bi phan huy theo phan tng:

2Mn** + 2H,0 Error! Reference source not found. MnO, + Mn*" + 4H*

Tuy nhién Mn®" tdn tai bén hon khi & céc trang thai phirc chit. Vi du Mnz[Mn(CN)s]
trong d6 M 1a Na', K, NH,*

1.1.5.3. Hop chdt ciia Mn(IV)

Pbi v6i Mn(IV), hop chat bén 1a MnO, va Mn(OH),, ciac mudi Mn(IV) khong co

nhiéu va cation Mn** bi thuy phan manh trong dung dich nudc tao thanh MnO,.

MnO, va Mn(OH), 14 nhitng hop chat vira co tinh oxi hoa, vira ¢ tinh khtr, khong

tan trong nude. Khi tac dung vai chit khir chiing dong vai tro chat oxi hoa, vi du:
MnO, + 4HCI| — MnCl, + C|2 + 2H,0

Khi tac dung véi chét oxi hoa chiing déng vai tro chat khir, san pham 1a nhiing hop

chat Mn(VI), Mn(II)
3Mn02 + KC|O3 + GKOH — 3K2Mn04 + KCI + 3H20

2MnO, + 3Pb0O, + 6HNO3; — 2HMnO, + 3Pb(NO3), + 2H,0



1.1.5.4. Hop chdt ciia Mn(VI)

Mn(VI) chi dugc biét trong ion manganat (MnO,*) ¢6 mau lyc thAm. Nguoi ta di
tach duoc tinh thé mudi manganat cua kim loai kiém, améni, kim loai kiém thd, chi,

cacdimi.

MnO,* chi tdn tai trong dung dich c¢6 du kiém, trong truong hop nguoc lai ching

thuly phan theo phuong trinh:
3K,;MnO,4 + H,O0 — 2KMnO,4 + MnO, + KOH
K;MnO,4 + H,SO4 — H,MnO,4 + K,SO4
(2H,MnO, — 2HMnO4 + MnO, + 2H,0)

Céc hop chat Mn(VI) 1a nhirg chat oxi héa manh, tuy nhién khi tac dung voi cac

chit oxi hoéa manh hon thi s& thé hién tinh khu:

2K,MnO, + Cl, — 2KMnO, + 2KClI
1.1.5.5. Hop chat Mn(VII)

Anhidric pemanganic Mn,0; |a chat 16ng nhon, mau xanh den, khéng bén. Ngudi ta

diéu ché no béng cach tac dung H,SO,4 dac 1én KMnOy
2KMnOy4 + H,SO4 — Mn,07 + K,SO4 + H,0
Mn, 05 13 hop chét oxit axit dién hinh, tdc dung manh vé&i nude theo phan Gng:
Mn,0; + H,O0 — 2HMnO,

lon MnO, ¢6 mau dé tim ton tai nhiéu dudi dang mubi. KMnO, 1a chét oxi hoa
manh va duoc dung rong rdi trong phong thi nghiém. San pham khir pemanganat

duoc tao thanh twong Gmg véi tinh chit ciia méi trudng.
Trong moi trudng axit manh:

- + 2+
MnO4 +5e+8H — Mn™ + 4H20 Error! Reference source not found.



Trong méi trudng axit yéu, trung tinh:

MnO, + 4H" +3e — MnO, + 2H,0 Error! Reference source not found.
Moi truong kiém:

MnO, + e — MnO,* Error! Reference source not found.

1.1.5.6. Tinh chat tao phirc

- Mn?* ¢6 kha ning tao phtc v6i nhiéu thude thur hitu co tao nén nhiéu phuc
chat.Nhung hing s6 bén cua nhitng phirc chat @6 khong 16n hon so véi hang sb
bén cla phtrc chét cac kim loai hoa trj 2 khac (Fe, Ni, Co, Cu) vi rr?mg jon Mn**
c¢6 ban kinh 16n nhat trong cac kim loai hoa tri 2 va nang luong lam bén boi
trueong tinh thé cua cac phuc chit cia Mn** déu bang khéng. Vi dy, nhiing phirc

chat duoc tao nén theo cac phan tng sau day:

MnF2 + 4KF — K4[MnF6]

MnCl, + 2KCl — K,[MnCl,]
- Ngoai ra Mn?* con tao hop chét ndi phirc ¢6 mau vé6i nhiéu thude ther hiru co
dugc dung trong phén tich dinh luong tric quang [7] :
= Thudc thir Foocmandoxim: CH,NO tao v&i Mn(II) phtc chit khong mau rat
nhanh chong chuyén thanh mau d6 niu do bj oxi hoa trong khong khi dé tao
thanh phirc chit Mn(CH,NO)¢®. Mau tao thanh trong vai phat va bén trong
16h. Amax = 455nm. Viéc xac dinh Mn khong bi can tro bai Ag(l), Pb(ll),
Cd(In As(n), sn(1v), Pt(V), Mo(VI), Al(lII) vi chung khéng tao dugc san
pham ¢6 mau véi thude thir. B6 nhay cua phuong phap 0,0078mg/L. Ngudi ta
dung phuong phap nay dé xac dinh Mn trong HNO3, HCI dic biét tinh khiét,
trong cac dung dich chiét ra cua dét, trong cac thao moc, trong cac hop kim
cua Ni-thép va céc phu gia di véi cdng nghiép cao su.
= Thudc thir 4-(2-piridylazo)-rezoxinol (PAR): tao dugc phirc mau do da cam c6

Amax = 500nm. Tién hanh xac dinh tric quang trong méi truong nudc, mau



ting nhanh khi thém clohdroxylamin. Mt d6 quang cuc dai va hing dinh &
pH =10,3-11,2

= Thudc thir 1-(2-pyridylazo)-2 naphtol (PAN): thubc thir PAN tao v6i Mn(1l) &
moi trudng kiém yéu (pH = 8-10) hop chit ndi phirc Mn(PAN), kho tan trong
nuée. Lic huyén phu véi dung méi hitu co, phtic tan va chuyén tudng hitu co
thanh dung dich phitrc mau d6 tim con thude thir du 6 mau da cam. Lop chiét

duoc dung dé do mau xac dinh Mn
1.2. Pai cwong veé chi

1.2.1. Trang thai tw nhién [1], [3]

Chi tén platin 1a plumbum, 14 nguyén t6 nhom IVA trong bang tudn hoan céac
nguyén td hoa hoc, sb tht tu 1a 82, khéi lugng nguyén tir 1a 207,19. Chi kim loai cé
ton tai trong tw nhién nhung it gip trit luong khoang 1.10%% tong s6 nguyén tir cua
v tréi dat.

Chi ton tai & c4c trang thai oxy hod 0, +2 va +4, trong d6 mudi chd ¢ hoo tri
2 1a hay gap nhat va cd do bén cao nhat. Khoang chi chi yéu la galena (PbS),
cesurite (PbCO3) va anglesite (PbSO,)

Chi c6 cac dong vi sau: 2%Pb, 2*Pb(1,4%), *®Pb, **°Pb(24,1%), *°'Pb(22,1%),
208ph(52,4%), 2%PD, .... Trong cac dong vi trén, ddng vi 13 **Pb 13 bén nhét véi chu
ky ban huy khoang 1,4.10"" nim. Mot ddng vi phan ri tir phong xa phd bién 1a 2Pb,
c¢6 chu ky ban rd 1a 53.000 nim. Tat ca cac dong vi cta chi, trir chi 204, ¢6 thé duoc
tim thay & dang cac san phim cudi ctia qua trinh phan rd phong xa ciia cac nguyén to

nang hon nhu urani va thori.

1.2.2. Tinh chét [1], [10], [21]
1.2.2.1. Tinh chat vit Iy

Chi c6 mau xam tham va sang, bé mat cat con tuoi cua n6 xi nhanh trong khong khi
tao ra mau toi. N6 la kim loai rat mém, dé udén va nang, va cé tinh dan dién kém so
voi cac kim loai khac. Chi c6 tinh chong an mon cao, va do thudc tinh nay, né dugc

str dung dé chira cac chat an mon (nhu axit sulfuric). Do tinh d& dat mong va chéng


http://vi.wikipedia.org/wiki/Ph%C3%B3ng_x%E1%BA%A1
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an mon, nd dugc st dung trong cac cong trinh xay dyng nhu trong céc tam phu bén

ngoai cac khéi lop. Chi kim loai ¢ thé 1am ciémg bang cach thém vao mot luong

nho antimony, hoac mdt lugng nhé cac kim loai khac nhu canxi.

Chi dang bot chay cho ngon lira mau tring xanh. Gidng nhu nhiéu kim loai, bd chi rat

min c6 kha nang tu chay trong khong khi. Khoi doc phat ra khi chi chay.

Bdng 1.2. Mt s6 tinh chdt ciia nguyén té chi

Tali — Chi — Bitrnut

an == . =zPb
T - .. L .".. !
Ph ' O
;l Bing chudn
Tong quat

Phan loai: kim loai

Tén, Ky hiéu, So: chi, Pb, 82

Nhom, Chu ky, Khéi: 14, 6, p
Khéi lwong riéng, Do cimg: 11300 kg/m3, 1,5

Bé ngoai: anh kim xam

Tinh chat nguyén tir

Tinh chat vat ly

Khoi lwong nguyén tir: 207,19 d.v.C

Ban kinh cong hoa tri: 175 pm

Ban kinh van der Waals: 202 pm
Chu hinh electron [Xe]: 4f** 5d*° 652 6p2

e~ trén mic nang luong: 2, 8, 18, 32, 18, 4

Trang thai 6xi hoa: 4, 2 (ludng tinh)

CAu tric tinh thé: 1ap phuong tAm mit

Trang thai vat chat: Ran
DPiém néng chay: 600,61 K (621,43 °F)
Piém soi: 2022 K (3180 °F)

Trang thai trat tu tu: nghich tr

Nhiét bay hoi:179,5 kJ/mol
Nhiét nong chay: 4,77 kd/mol

Ap suét hoi: 1 Pa tai 978 K

Théng tin khac
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Do am dién:2,33 (thang Pauling)
Nhiét dung riéng: 26,650 J/(mol-K)
Do dan dién: 208x10° /Q-m

D6 dan nhiét: 35,3 W/m.K

Ning luong ion hda

1. 715,6 kJ/mol
2. 1450,5 kJ/mol
3. 3081,5 kJ/mol

1.2.2.2. Tinh chdt héa hoc
O diéu kién thuong, chi bi oxi héa tao thanh 16p oxit mau xam xanh bao boc trén mat
bao v¢ cho chi khong tiép tuc bi oxi hoa ntra:

2Pb + O, — PbO
Chi tac dung v6i halogen va nhiéu nguyén t6 khong kim loai khac:

Pb + X2 - PbX2
Chi chi twong tac trén bé mat véi axit HCI lodng va dung dich axit sunfuric < 80% vi
bi bao boc bdi 16p mudi khé tan nhung d6i v6i dung dich ddm dic hon cua céc axit
d6 chi c6 thé tan vi 16p mudi kho tan ¢ 16p bao vé chuyén thanh hop chét tan:

PbC|2 + 2HCI - HszClg
PbSO4 + 2H2804 — Pb(HSO4)2
Vi axit nitric & bat ki ndng d6 nao, chi ciing twong tac
3Pb + 8HNO3 — 3Pb(NO3)2 + 2NO + 4H20
Chi khi c6 mit oxi ¢ thé twong tac véi nude:
2Pb + 2H,0 + O, — 2Pb(OH),

Chi c6 thé tan trong axit axetic va cdc axit hitu co khac:

2Pb + 4CH3;COOH + O, — 2Pb(CH3CO0), + 2H,0

Khi dun néng chi tac dung v6i dung dich kiém:
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Pb + 2KOH + H,0 — K;[Pb(OH),] + H;
Mot sb hop chét cua chi
Céc oxit cuia chi: monoxit 12 chat rdn c6 2 dang: mau d6 va mau vang. Chi dioxit mau
nau den, kién trac kiéu platin. Khi dun ndng c6 qu4 trinh sau:
PbO, ———> Pb,0; ——> PbsO, ——> PbO
(mau den) (vang do) (do) (vang)
PbO, ludng tinh nhung tan trong kiém dé dang hon trong axit:
PbO, + 2KOH + 2H,0 — K,[Pb(OH),]

PbO, 1a mot chat oxi hoéa manh c6 thé bi khir d& dang boi C, CO, H,, Mg, Al,...Chi
hidroxit Pb(OH), 14 hop chit ludng tinh:

Pb(OH), + 2KOH — K,[Pb(OH),]
1.2.2.3. Kha nang tao phuc [2], [10]
Chi 1a nguyén té ¢6 kha nang tao phirc voi nhiéu phdi tir, dic biét la phdi tir hitu co.
Ton Pb(II) c6 thé tao nhiéu phirc voi hop chét hitu co, dién hinh 1a véi dithizon & pH
= 5-6 tao phirc mau dé gach. Phan tmg nay dugc dung dé chuan d6 xac dinh Chi véi
giéi han xac dinh dén 0,05 ppm hodc dung dé chiét Chi trong nhiéu phuong phap
phan tich dinh lwong khac nhau. Ngoai ra, cac halogenua Chi c6 thé két hop véi cac

ion halogenua tao nén phtic chat kiéu Me[PbX3] hay Me,[PbX,].
Pb|2 + 2KI — Kz[Pb|4]
PbCl, + 2HCl — H,[PbCl,]

1.2.3. Pjc tinh cua chi [1], [10]

Chi 1a mot kim loai ddc c6 thé gay ton hai cho hé than kinh, dic biét 1a & tré em va co

thé gay ra cac ching roi1 loan nao va mau. Ngo doc chi chu yéu tir dudng thic an


http://vi.wikipedia.org/wiki/H%E1%BB%87_th%E1%BA%A7n_kinh

hodc nudc udng c6 nhidm chi; nhung ciing ¢ thé xay ra sau khi v tinh nubt phai cac
loai dat hodc bui nhiém chi hoic son gdc chi. Tiép xuc lau ngay voi chi hodc cac
mudi ciia n6 hodc cac chat 6xy héa manh nhu PbO, c6 thé gdy bénh than, va cac con
dau bét thuéng giéng nhu dau bung. Ddi v6i phu nit mang thai, khi tiép xtic v6i chi ¢
mirc cao c6 thé bi say thai. Tiép xuc lau dai va lién tuc v6i chi lam giam kha nang
sinh san & nam gidi. Chi ciling lam giam vinh vién kha ning nhan thtc cua tré em khi
tiép xtic & muc cuc ky thip.Thude giai hodc diéu tri nhiém doc chi 1a dimercaprol va

succimer.

Trong sudt thé ky 20, viéc sir dung chi lam chat tao mau trong son dd giam manh do
nhitng mbi nguy hiém tir ngd doc chi, dic biét 12 & tré em. Vo giita thap nién 1980,
c¢6 su thay d6i dang ké trong cach thirc chdm dut sir dung chi. Hau hét su thay doi
nay 1a két qua cua sy tudn thu cta nguoi tiéu dung My voi cac quy tic méi truong da
lam giam dang ké hoic loai han viéc st dung chi trong cac san phém khac pin nhu
gasoline, son, chi han, va hé thong nudc. Chi van co thé duoc tim thiy voi luong co
thé gay hai trong gém 1am tir cat, vinyl (st dung lam Sng va phan cach dién cua diy
dién), va déng duogc san xuat tai Trung Qudc. Gilta naim 2006 va 2007, cac do choi
tré em san xuét tai Trung Quéc d3 bi thu hoi, nguyén nhan co ban 1a son chta chi

duogc st dung dé tao mau cho san pham.

Céac mubi chi dugc sir dung trong men gém do6i khi gay ngd doc, khi cac nude ubng
cé tinh axit nhu nudc ép trai cay, da lam ro ri cac ion chi ra khoi men. Chi(ll) acetat
da timg duoc dé qudc La Ma sir dung dé lam cho rugu ngot hon, va mot s6 ngudi

xem day la nguyén nhan cia chirng mat tri cua mét s6 hoang dé La Ma.

Chi lam 6 nhiém dat cling 1a mét van d€ can quan tdm, vi chi c6 mat trong cac mo tu
nhién va cling co6 thé di vao dat thong qua su ro 11 tr gasoline ctia cac bon chira dudi
mat dat hodc cac dong thay cua son chtra chi hodc tur cac ngudn cua cac nganh cong

nghi¢p st dung chi.
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Chi trong khong khi c¢6 thé bi hit vao hodc an sau khi n6 ling dong. N6 bi hap thu
nhanh chéng vao mau va dugc tin 1a c6 anh huéng dén hé than kinh trung wong, tim

mach, than, va hé mién dich.

1.2.4. Ung dung [10]

Chi 12 mét nguyén t6 ¢ nhiéu tng dung trong thuc té: Dung dé 1am ac quy, dau dan,
cac dng dan trong cong nghé hoé hoc, duc khudn dé in chir, ché tao thuy tinh pha l8.
Do c0 tinh ngan can ma nguoi ta dung chi lam 4o giap cho nhan vién: chup X quang,
10 phan tng hat nhan, dung nguyén t6 phong xa, cho vao man hinh vi tinh, ti vi.v.v...
Chi dugc sir dung nhu chit nhudém tring trong son, thanh phan mau trong trang men

dac biét 1a tao mau do va vang, thuong dugc st dung trong nhya PVC

1.3. Thudc thir 5-bromosalicylaldehyde thiosemicarbazone

1.3.1. Danh phap (CgHgBrN;OS) [9], [17], [20]

HO
S

)J\N/N\
H

Hinh 1.1. Cdu tao phdn tir 5-BSAT

H,N Br

+ (E)-2-(5-bromo-2-hydroxybenzylidene)hydrazinecarbothioamide

+ 5-bromosalicylaldehyde thiosemicarbazone (5-BSAT) 1a tén goi gdp tur hai
chét tao nén né 1a 5-Bromosalicylaldehyde (5-Bromo-2 hydroxybenzaldehyde)
va thiosemicarbazide.

1.3.2. DPiéu ché [24]
Thubc thir 5-BSAT duoc tong hop khi tién hanh dun hdi luu hdn hop 5-

bromosalicylaldehyde va thiosemicarbazide trong ethanol theo phan tng:
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1.3.3. Tinh chit ciia thudc thir va ing dung [12], [17], [22]
5-bromosalicylaldehyde thiosemicarbazone 1a chat ran mau vang nhat, tan it trong
nude va ethanol, dé hoa tan trong DMF, dioxan tao ra mdt dung dich mau vang
chanh(xanh luc nhat), va né khong hoa tan trong cac chat hitu co thong thudng va
nhanh chong phan huy trong dung dich acid.

5 — BSAT tao dugc phirc chét voi cac ion kim loai nhu Cu®*, Co* |, Ni?*, Zn*,
Fe**,...Ty 1é phuc 1a 1:1 hodc 1:2 tiy thudc vao ion kim loai.

5-BSAT tao dugc phtic chit véi nhiéu ion kim loai nang nhu Co*, Cu*, Fe*
....[22], [23], tan it trong nudc va 1a mot thude thir duge st dung nhiéu trong
phan tich tric quang.

Vao nam 2002, nhom céc nha nghién citu G. Ramanjaneyulu, P. Raveendra
Reddy, V. Krishna Reddy and T. Sreenivasulu Reddy, khoa hoa truong dai hoc
Sri Krishnadevaraya, An d¢ d3 sir dung phan tng tao phirc cia Fe** v&i 5-BSAT
két hop phuong phap quang phd va phd dao ham dé xac dinh luong vét Fe?* trong
14 nho, mau ngudi va vién nén vitamin téng hop [23].

Tiép d6 nam 2003, nhom cac nha nghién ciru nay tiép tuc sir dung phan tmg tao
phirc cua Co®* véi 5-BSAT két hop phuong phap quang phd va phd dao ham dé
xac dinh lugng vét Co” trong hop kim thép siéu bén [27].

Pén nam 2008, nhom cac nha nghién ciru trén mé rong nghién ctiru sir dung phan
{ng tao phirc cua Cu?* véi 5-BSAT két hop phwong phap quang phé va phd dao
ham dé x4c dinh luong vét Cu®* trong 14 nho va hop kim nhém [24]. Trong d6 5-
BSAT phan tng tao phirc mau xanh luc nhat véi ion Cu?* trong dung méi DMF.
Hé s6 hap thu mol cia cac chelate Cu twong tng 1a (Cu(Il)-5-BSAT, pH = 5,0 —



6,0, Amax = 390nm, & = 1,08.10" I.cm™.mol™, chinh vi vy ma 5-BSAT duoc xem
nhu mét thude thir do quang cho ion kim loai dong.
< O Viét Nam pho gido su, tién st Duong Tuan Quang, khoa hoa trudng Pai hoc su
pham Hué di c6 nhiéu nghién ciru vé ciu triac hop chét ciia ho thiosemicarbazone
va ung dung cta n6 nhu:
+ Duong Tuin Quang, Vii Ping Do, Chu DPinh Kinh (2005), “Phd hip thu
electron ctia mot s6 phirc chat thiosemicacbazonat cua platin(I)”, Tap chi Hod

hoc, T.43, S6 3, Tr. 322-325.

+ Nguyén Thi Phuong Chi, Duong Tuin Quang, Nguyén Hoai Nam (2004),
“Nghién ciru tong hop, hoat tinh sinh hoc ctia mot sé phure chat cac kim loai

Chuyén tiép voi thiosemicarbazone”, TC Y hoc thuc hanh, S6 10, Tr. 11-13.

+ Duong Tuan Quang, Chu Dinh Kinh, Vu Dang Do, Bui Thu Hoai (2001),
“Structural  investigation of Pt(ll) complex of Salicylaldehyde
thiosemicarbazones and its biological activity”, Journal of Chemistry, Vol. 39,
No. 4, P. 118-121, 2001.



CHUONG 2. PAI CUONG VE QUANG PHO

2.1. Mé diu:

Ngay nay cac phuong phap vat 1y, dic biét 1a cac phuong phap phd duoc sir dung
rong rdi dé nghién ctru cac hop chit héa hoc ciing nhu cic qua trinh phan tng hoa
hoc. Nhitng phuong phap nay dic biét co ¥ nghia déi voi viée xac dinh cac hop chit
hitu co. Co sé ctia phuong phap pho 1a qua trinh twong tac cua cac birc xa dién tir dbi
v6i1 cac phan tur vat chat. Khi tuong tac vdi cac buc xa dién tur, cadc phan tor co cAu
truc khac nhau s¢€ hép thu va phat xa nang lugng khac nhau. Két qua cua su hép thu
va phat xa ning luong nay chinh 1a phd, tir phd ching ta c6 thé xac dinh nguoc lai

c4u triic phan tir. C6 5 phuong phap pho:

e Phuong phap quang phd hap thy phan tir:
+ Phuong phap phd quay va dao dong: phuong phap quang phd hong ngoai

+ Phuong phap ph6é Raman
+ Phuong phap electron UV-VIS.

e Phuong phap pho cong hudng tir hat nhan NMR

e Phuong phap pho khdi lugng
M&i phuong phap phd c6 mot ing dung riéng. Thong thudng, chung ta két hop cac
phuong phéap voi nhau dé giai thich cau tao cua mot hop chat hiru co. Trong dé tai

nay, em chi gidi thiéu vé phd FT-IR va H-NMR dé sir dung qui két pho.

2.2. Phwong phap pho hong ngoai (FT-IR) [4], [5]

2.2.1. Uu diém, han ché:

% Uu diém: Phuong phap phan tich theo phd hdng ngoai 1a mot trong nhiing k¥
thuat phan tich rat hiéu qua. Mot trong nhitng uu diém quan trong nhét cia
phuong phap ph6 hong ngoai vugt hon nhitng phuong phap phén tich cau trac
khac (nhiéu xa tia X, cong hudng tir...) 12 phuong phap niy cung cap thong



tin vé cdu trac phan tr nhanh, khong doi hoi cac phuong phap tinh toan phirc
tap.

% Han ché: Mic du phuong phap pho dao dong 1a mot trong nhitng phuong phap
hitu hiéu nhét dé xac dinh cac chat vé dinh tinh cling nhu dinh lugng, duoc
tmg dung rong rai trong nghién ctru khoa hoc ciing nhu trong kiém tra cong
nghiép, phuong phéap nay ciing c¢6 nhiing han ché nhét dinh:

0 Bang phuong phap phd hong ngoai khong cho biét phan tir lwong (trir
truong hop dac biét).

0 No6i chung pho hong ngoai khong cung cap thong tin vé céc vi tri twong dbi
cua cadc nhom chirc khac nhau trén mot phan tur.

0 Chi riéng phd hong ngoai thi d6i khi chua thé biét d6 1a chat nguyén chat
hay chat hdn hop vi ¢ trudng hop 2 chat c6 phd hong ngoai giéng nhau.

2.2.2. Cac nguyén Iy co ban ciia pho hong ngoai

Khi cac phan tir hdp thu ning luong tir bén ngoai ¢ thé dan dén qua trinh quay,
dao dong xung quanh vi tri can bang ctia nd. Ty theo ning luong kich thich 16n
hay nho c6 thé xay ra qua trinh quay, dao dong hay ca quay va dao dong dong
thoi. Bé kich thich cic qua trinh trén c6 thé sir dung tia sang ving hong ngoai
(ph6 hdng ngoai) hodc tia khuyéch tan Raman (phé Raman). Birc xa hdng ngoai
lién quan dén phan phd dién tir nam gitra ving kha kién va ving vi séng c6 budc
séng nam trong vung: ving hong ngoai gan: 14290 — 4000 cm™ va hdng ngoai
xa: 700 — 200 cm™. Vung phd ¢ ¥ nghia quan trong nhét 1a ving gitta 4000 va
400 cm™,

K¥ thuat nay dua trén hiéu ung don gian 1 cac hop chat hoa hoc c6 kha ning
hép thu chon loc buc xa héng ngoai. Sau khi hép thu buc xa héng ngoai, cac
phan tr cia cac hop chit hoa hoc dao dong voi nhiéu van toc dao dong khac
nhau va xuét hién chum phd hip thu goi 14 phd hip thu bic xa hong ngoai. Cac
dam phd khac nhau c6 mat trong phd hong ngoai twong Gng véi cac nhom chirc

dic trung va cac lién két co trong phéan tir hop chat hoa hoc. Boi vay phd hong



ngoai cua mdt hop chit hoa hoc dugc coi nhu "dau van tay", co thé can ci vao
d6 dé nhan dang chiing.

- Nhu vay, phuong phap phan tich phd hong ngoai cung cap nhiing thong tin quan
trong vé cac dao dong cua cac phan tir, do d6 13 thong tin vé cu tric cua cic
phan tir.

2.2.3. Ung dung:

—  Trude khi ghi phd hong ngoai, ndi chung ta da c6 thé co nhiéu thong tin vé hop
chit hodc hdn hop can nghién ctru, nhu: trang thai vat ly, dang bén ngoai, dg tan,
diém nong chay, diém chay.

—  Néu c6 thé thi can biét chic miu 1a nguyén chat hay hon hop. Sau khi ghi phd
héng ngai, néu chat nghién ctru 12 hop chit hitu co thi trude tién nghién ciru ving
dao dong co gidn ciia H dé xac dinh xem mAu thudc loai hop chat vong thom hay
mach thang hoic ca hai.

—  Sau d6 nghién ciru cac ving tan sé nhom dé xac dinh c6 hay khong c6 cac nhom
chue.

—  Trong nhiéu truong hop viée doc phd (giai phd) va tim cac tan sb dic trung
khong du dé nhan biét mot cach toan dién vé chat nghién ctru, nhung c6 1€ 1a co

thé suy doan duoc kiéu hodc loai hop chit.

2.2.4. Swlién quan giira tin s6 hip thu va cAu tao phan tir
2.2.4.1. Cdc dnh hwong lam dich chuyén tin sé dic trung
e Céac nhom chirc khac nhau c6 tan s6 hap thu khac nhau va nam trong ving tir
5000 — 200 cm™ vi tan sé dao dong cua cac nguyén tir phu thudc vao hing sd
luc cua lién két va khéi lwong cua chung:

1 [k
v=— |—
2\ u
e Dung mdi: c¢6 anh hudng dén sy thay dbi vi tri cua cac cuc dai hip thu tuy

theo d6 phan cuc cua chung.



e Nong do dung dich ciing gdy anh hudéng dén su thay dbi vi tri ctia dinh hap
thu, ddc biét ddi vai cac chét c6 kha nang tao cau lién két hidro nhu ancol,
phenol, amin...

e Anh hudng cua nhom thé. Cac nhém thé trong phan tir cling giy anh hudng
dén sy thay d6i vi tri dinh hap thy tiiy theo nhom thé gay hiéu tmg cam ung
hay lién hop.

e Phuic chat: Khi tao phtrc, tAn s6 hap thu dic trung ctia nhom chirc thay doi

theo kim loai trung tim va s6 phdi tri.

2.2.4.2. Tin sé dic trung ciia cdic nhém chikc hivu co
e Ankan : Céac ankan chira nhoém CH, va CHj trong phan tir c6 cac dao dong
dic trung C-H hoa tri va bién dang. Cac lién két C - C cho hip thu & ving

700-1000 cm™ nén it duoc quan tam.

Bang 2.1. Tan s6 ddc trung ciia ankan

CHj CH,
Dao dong hoa tri v (CH) v(CH) v (CH) v (CH)
2850 - 2960 bat d6i xing doi ximg bat d6i xang | ddi xang
cm™ 2960 cm™ 2870 cm 2925 cm™ | 2850 cm™
Dao dong bién 5 (CH)
& (CH) 6 (CH) o & (CH)
dang o o bat doi xirng )
790, 1000 — 1465 bat d6i xtng dol xung dbi xtng
, - ] 1465, 720 cm’ ]
- 1460, 1045cm™ | 1375 cmt ) 1250 cm™
e Anken

Dao dong hoa tri:  Vc_y 3000 cm*

Ve_c 1600 - 1650 cm™

e Ankin




Dao dong hoa tri:  Vc_y 3300 cm?
Ve 3150 cm™

e Hidrocacbon thom
Dao dong hoa tri:  Ve_y 3010-3180 cm™
(Thudng bi che phu, ¢6 thé c6 dén 5 mii, s mii giam khi sé nhoém thé ting)
Ve_c 1600, 1500, 1470 cm™
Dao dong bién dang: & ¢y 700 - 900 cm™
Dao dong t hop (cuong do rat yéu): 1900 — 1750 cm™

e Ancol, phenol

Dao dong hoa tri:

Vo-H wrdo (dung dich lodng) néng d6 < 0,01M: 3300-3500 cm™
Vo_H wdo (dung dich dic) ndng d6 >1M: 2500-3200 cm™

Ve_o : 1100-1300 cm™

e Andehit, xeton
Dao dong hoa tri: Voo  1650-1800 cm™
e Anhidrit
Dao dong hoa tri: Ve_o  1800-1870 cm™
1750-1790 cm™
e Axit cachboxylic

Dao dong hoa tri: Vc_o (dime) ndng do binh thuong 1680-1720 cm™

Vo (monome) ndng do rat lodng 1740-1800 cm™



Nhoém —OH cua axit : Von 2500-3500 cm™ (Pic nay c6 chan rong)

e Mudi cua axit cacboxylic:

Dao dong hoa tri: Voo 1600-1650 cm™
e Clorua axit
Dao dong hoa tri: Vc_o (thing) 1795-1810 cm™
Dao dong hoa tri: Vc_o (thom) 1765-1785 cm™
e Este
Dao dong héa tri: Voo  1720-1750 cm™
Dao dong hoa tri: Ve_o_c 1150-1250 cm™

e Amin

v Bac 1: Vyp, hai dinh 3500-3600 cm™

Onm, 1650 cm’

Ve_n vong thom  1150-1200 cm™

1030-1120 cm™

v Béac 2: Vyy 1 dinh 3500cm™
OnH 1650cm™
Ve 1150-1200 ¢cm™

1080-1150 cm™

v Bic 3: Veon 1130-1230 cm*
1030-1120 cm*

e Amit



Ve_o amit | 1600-1690 cm™
On_p amit 11 1500-1600cm™

Vo 3500 va 3600 cm™(-NH,)

3500 cm™(-NH)
¢ Nitro
Dao dong hoa tri : Vo, 1530 cm™

Bdng 2.2. Cdc ddi hép thu chinh trong phé IR cia thiosemicarbazit

Vi em” Quy két Vi cm™ Quy két

vy 3380 Va(N'H,) Vi 1545 v(CNY)

Tva | 3350 | va(N'Hy) | we | 1490 |
Tvs | 3290 | v(N'Hy) | vy | 1420 |

S(HNC,HNN) |
Cvs | 32100 | wN'Hy) | v | 13200 | w(CNN) |
Tvs | 1600 | w(NH) | v, | 1295 | §.(NNH) |
v | 1650 | BHN'H) | v | 1018 | 3 HN'C) |
v, | 1628 | S(HNH) | vy | 810 | wecs) |

2.2.4.3. Tan so dac trung ciia cac nhom chirc vo co

Bdng 2.3. Tan s6 hdp thu ddc trung ciia hop chdt chira lieu huynh

Dao dong Tan sé (cm™) Ghi cha

Yéu honVo_y va it bi anh
Ve 2600-2550

huong bai lién két hidro

Vees 1200-1050




Voo 1040-1420
Bdng 2.4. Tan s6 hdp thu ddc tring ciia mét sé hop chdt chira halogen
Dao dong Tan sé (cm™) Ghi cha
Vee 1400-730
Thay d6i theo vi tri khong
Ve_al 830-560 gian cua halogen trong phan
to
Ve_gr 650-485
Ve 600-200 Mach thing
Aryl-halogen
Ve_r 1270-1100
1%
¢! (ortho) 1096-1089
Ve al (meta) 1078-1074
1057-1034
14
©~5r (ortho) 1073-1068
Ve st (meta) 1073-1065
1042-1028
Ve-sr (para)
Ve 1061-1057

2.3. Pho cong huéng tir hat nhan (NMR) [4], [5], [12]
Phé cong hudng tir hat nhan (NMR nuclear Magnetic Resonance) 1a mot phuong

phap vat 1y hién dai nghién ctru cau tao ciia cac hop chét hiru co. Cing véi phuong



phap phan tich sic ky, NMR 1a mot trong nhitng phwong phap duoc sir dung rong rai
nhat trong viéc nghién ctru cdu tric, nd ¢ ¥ nghia quan trong dé xac dinh cau tao cac
phan tir phtrc tap nhu cac hop chat thién nhién. Phuong phap phd bién dugc str dung
la *H-NMR va *C-NMR.

2.3.1. Nguyén tic.

Phé cong hudng tir hat nhan NMR duoc xay dung trén nguyén tic spin hat nhan
(trong nguyén tur, hat nhan tu quay quanh truc c6 moment dong lugng riéng la spin
hat nhan) dudi tac dung cua tir trudng ngoai thi ¢6 thé chia thanh hai mutrc ning luong
NMR hoat héa spin hat nhan khi nguyén té c6 sé proton hogc neutron 1¢ .

Nhu thé *H cho ta tin hiéu cong huéng tir hat nhan, day 1a proton duoc sir dung
nhiéu nhat vi 'H chiém ti 18 gan 100% trong ty nhién va phd H nhay hon. Céac hat
nhan cua °C, ?H, *F ciing cho tin hiéu NMR tuy nhién cac phan tir ndy it ton tai
trong ty nhién nén it nhay va it duoc st dung hon. Quang phd NMR c6 thé duoc
thuc hién trén nguyén tac tim diéu kién cong hudng (hoic trong mot tir trudng ngodi
¢ dinh hodc tai mot tan sb cb dinh).

Trong mdt phan tir, mgt hat nhan dugc bao boc boi cac dién tir va cac hat nhan
co tu tinh khac & lan can. Do do tac dung thuc cua tir truong ngoai vao hat nhan
nghién ctru khong hoan toan giéng vdi timg hat nhan doc 1ap. Khi d6 c6 hai yéu t6
anh huong dén tac dung cua tir trudng ngoai 1én hat nhan nghién ctru 13 su che chin
cua dam may dién tir xung quanh hat nhan va anh hudng cua céc hat nhan bén canh
c6 trong phén tir. Trong mdt phén tir, tiy theo cau tric ma tan sd cong hudng cua
proton (hay **C) khac nhau. Téng s cac miii cong hudng d6 tao thanh phd NMR cua
phan tir. M&i phan tir c6 cu trac khac nhau s& c6 phd NMR dic trung khac nhau. Hai
yéu td quan trong trong phd cong huong tir hat nhan 13 vi tri miii (cho biét 46 dich
chuyén héa hoc) va hinh dang miii (cho biét tuong tac cta hat nhan dang xét véi cac
hat nhan k& can). Vi tri miii va hinh dang miii trong phé NMR cho biét cAu tric cia

phén tir dang xét.

Pho 1H-NMR 1a mot k¥ thuat st dung dé xac dinh ciu tric hoa hoc cia hop

chat hitu co. Pho proton cho ta biét dugc sd loai proton cé trong phan tir . Mdi loai



proton d6 s& c6 tinh chit khac nhau vi thé s& c6 do dich chuyén khac nhau trén phd
proton. Nhu vay, nhiing thong tin quan trong nhat trong pho NMR la:

o Do chuyén dich hoa hoc

0  Hing sd twong tac spin-spin gitta cac hat nhan (hing s tach)

0 Do 16n hay cudong do tich phan cua céc tin hicu.

2.3.2. D) chuyén dich hoa hoc

2.3.2.1. Hing s6 chdn va tir truong hiéu dung

- Hang s6 chan xuat hién do hai nguyén nhan:

0 Hiéu ung nghich tur: cac dién tir bao quanh nguyén tr sinh ra mot tir truong
riéng, nguoc chiéu véi tir truong ngoai nén 1am giam tac dung cua nd 1én hat
nhan nguyén tir. Lép vo dién tir cang day dic thi tir truong riéng nguoc chiéu
v6i tir truong ngoai cang 16n tire hang sé chin cang 16n.

0 Hiéu tng thuan tir: bao quanh phan tir 13 16p vo dién tir, cac dién tir nay chuyén
dong sinh ra mot dong dién vong, do do xuit dién mét tir truong riéng co
huéng thay d6i nguoc hudng hoic cuing hudng véi tir trudng ngoai. Tap hop tat
ca cac diém trén cac dudng strc ma tai d6 tiép tuyén vudng goc voi tir trudng
ngoadi sé tao nén mot mit parabon. Phia trong mat parabon, tir trudng tong hop
nhd hon By vi tu truong riéng nguoc hudng voi tr trudng ngoai, con phia
ngoai parabon thi tir truong tong hop 16n hon By vi tir trudng riéng cung huéng
Vi tir trudng ngoai. Do d6 hang s chan phia ngoai parabon nhé con phia trong
thi c6 hing s6 chin 16n nghia 1a d6 chuyén dich héa hoc cing cic proton nam
phia ngoai parabon s€ 16n con phia trong s& nho.

- Khi dat mét hat nhan nguyén tir vao mot tir truong ngoai By thi cac e quay quanh
hat nhan ciling sinh ra mot tir truong riéng B’cod cuong dd nguoc hudng va ty 1€
véi tur trudng ngoai: B’ =-0By

- Tu truong thuc tdc dung 1€n hat nhan la:

Be:BO—B,:BO—GBo
Be = Bo (1'6)

B. 1a tir truong hi¢u dung



o: 1a hang s6 chan c6 gia tri khac nhau d6i véi moi hat nhan nguyén tu trong

phan tir. Phy thudc vao so e, n€u so e cang nhiéu thi o cang 16n.

Héng s6 chan ty 1€ thudn voi dién tich e, mat d0 e bao quanh hat nhan va ty I¢
nghich véi khdi lugng e. Hing sb chin o cang 16n thi tir trudng hiéu dung B,
cang nho.

Ta khong thé xac dinh duoc gia tri tuyét ddi cua o nhung cé thé do theo mot
thang twong ddi, bang cach chon mot chat chuan cé hang s6 chin o.. Khi d6
cudng do tir trudng ngoai can sir dung dé xay ra cong hudng cua hat nhan trong
chat chuan 1a B, = Bo(1 + o¢). Vi chat nghién ctru thi: By = Bo(1 + opc).

T d6: 6 =6, — 6 = (B — Bne)/Bo.

DPai luong 6 duoc goi 1a do chuyén dich hoa hoc. Pay la dai lugng khong c6 thir

nguyén.

2.3.2.2. Bo chuyén dich hoa hoc

Trong phan tir mdi proton déu dugc bao quanh bdi cac electron. Su chin tryc tiép
phu thudc vao mat do electron xung quanh hat nhan dang xét. Mat dg electron
cang 16n, B' cang 16n va ta phai dung tir trudng cang manh dé dua gia tri cua tir
truong hiéu dung trd lai gid tri 14092 gauss va tin hi¢u ghi nhan duogc s€ cang
dich chuyén vé phia trudng manh (8 cang nho). Mat do electron xung quanh hat
nhan dang xét lai phu thudc vao do am di¢n cua nguyén tir hay nhoém nguyén tir
bén canh. Nguyén tr hay nhom nguyén tor ¢6 do am dién cang l16n s€ lam gidm
mat dg electron xung quanh hat nhan dang xét va do d6 lam cho tin hi¢u hat nhan
nay chuyén vé trudng yéu (8 16n).

Do hiéu tmg chén tir khac nhau nén cac hat nhan *H va B3¢ trong phan tir c6 tan sb
cong huong khac nhau. Dic trung cho cac hat nhan *H va *C trong phan tr 1a gia
trj 46 chuyén dich hoa hoc 8.

Nguoi ta sir dung TMS ( tetra metyl silan ) 1am chat chuan trong pho proton va do

dich chuyén hoa hoc cta proton trong TMS dugc chon 14 0 pmm.

Vi du: Dat TMS va axeton vio tir truong B va sir dung mét tir truong bo sung, tang

dan cuong dg cua tur truong bod sung dé dén mot lic nao dé cuong do tur truong hicu



dung tac dong 1én xuét hién tin hiéu cong huong. Vi B,(TMS)<B. (aceton) nén chi
can bo sung mot gia tri tir truong By — B, nho hon thi & aceton di xuat hién cong
huéng trong khi d6 thi tir trudng tac dung 18n vi tri hat nhan *H (TMS) chua di manh
chua c6 tin hiéu cong hudng. Tiép tuc ting tir trudng bd sung dén mot gia tri nao do
dé tir truong tac dung 1én "H (TMS) dat bang By thi xuit hién cong huong cua *H
(TMS).

axeton

TMS (xudt hién mudn nhat

'"H (axeton)

Pho 'H-NMR ciia hon hop axeton-TMS

Khoang cach gitra hai tin hi¢u ctia TMS va aceton la:
AB = (BO + O-TMS BO) - (BO + O-aceton BO) = (O-TMS - cTaceton ) BO
Khoang cach nay vira phu thudc vao hﬁng sb chin o vira phu thude vao cuong do tur
. . . AB

tI'll’O’ng ngoait BO va o = B_ = O7ms ~ O aceton

0
Nhu vay & chi phu thudc vao hang sé chan, khong phy thudc vao tir truong cua thiét
bi do.

2.3.3. Méi quan hé giira dd chuyén dich héa hoc va ciu tao phan tir

D6 chuyén dich hoa hoc cua phan 16n proton ndm trong ving 8 = 0 — 13ppm. Do
chuyén dich héa hoc ciia cac loai proton khac nhau thudng dugc cung cap dudi dang
bang dé tién cho viéc tra ciru. Ngoai ra ta con c6 thé tinh toan mot cach kinh nghiém
d6 chuyén dich héa hoc cuia proton cho ting loai cau tric riéng biét bang cach cong

cac don vi cau truc voi nhau.



2.3.3.1. Bé chuyén dich héa hoc ciia proton lién két véi Csp®

Do chuyén dich hoa hoc cua proton lién két voi nguyén tir cacbon & trang thai lai
hoéa sp® truée hét phu thudc vao nguyén tir cacbon d6 & cdu trac metyl, metylen va
metin. Vi thé, proton & mdi ciu trac ndy c6 mot do chuyén dich gbc J , ndo d6. Mdi
nhom thé & mot vi tri xac dinh déu c6 anh huong dén do chuyén dich hoa hoc cua
proton dang xét. Su anh hudng nay duoc biéu dién thong qua viéc cong mot gia tri
kinh nghiém & ; vao gia tri gbc twong tmg. Do d6, dd chuyén dich hoa hoc cta proton

sé€ la:

§=8,+3 &

Duéi ddy 1a mot s6 gia trj kinh nghiém:

Bdang 2.5. Hang sé nhém thé dp dung cho Csp3

'CHZ' 5 0=
-CH; 0,-0,86 -CH< 0o,-15
1,37
Vi tri
a s a B a s
Nhom the
-CH 0 0,05 0 -0,04 0,17 -0,01
-C-R 0,1

-C=C 0,85 0,2 0,63 0,00 0,68 0,03

-C=C 0,94 0,32 0,70 0,13
- CgHs 1,49 0,38 1,22 0,29 1,28 0,38
-F 3,41 0,41 2,76 0,16 1,83 0,27
-Cl 2,20 0,63 2,05 0,24 1,98 0,31
-Br 1,83 0,83 1,97 0,46 1,94 0,41
-1 1,30 1,02 1,80 0,53 2,02 0,15
-OH 2,53 0,25 2,20 0,15 1,73 0,08




-0-C 2,38 0,25 2,04 0,13 1,35 0,32
-0-C¢Hs 2,87 0,47 2,61 0,38 2,20 0,50
-CHO 1,34 0,21 1,07 0,29 0,86 0,22
-C(O)R 1,23 0,20 1,12 0,24 0,86 0,22
-C(O)CgHs 1,69 0,32 1,22 0,15 1,50 0,53
-COOH 1,22 0,23 0,90 0,23 0,87 0,32
-COOR 1,15 0,28 0,92 0,35 0,83 0,63
-COOCgHs 1,22 0,23 0,90 0,23 0,83 0,63
-C(0)-N< 1,16 0,28 0,85 0,24 0,94 0,22
“OC(O)R 2,81 0,44 275 0,24 247 0,59
“NH-C(O)R 1,85 0,34 1,87 0,22 2,10 0,62
“NH, 1,61 0,14 1,32 0,22 1,13 0,23
“NHR 1,61 0,14 1,22 0,08 0,23
“NO, 3,43 0,65 3,08 0,58 2,31
C=N 1,12 0,45 1,08 0,33 1,00
“SH 1,14 0,45 1,23 0,26 0,31
SR 1,23 0,34 1,11 0,33 0,27

2.3.3.2. PG chuyén dich héa hoc ciia proton & vong thom

Cac nhom thé trén vong thom ciing gdy anh hudng dén do chuyén dich héa hoc

clia cdc proton trong vong thom theo qui tic cong. Do chuyén dich héa hoc cua

proton trén vong benzen ciing duoc tinh bing gia tri ctia d6 chuyén dich gbc (7,27

ppm) cdng v&i mot s6 gia s ctia mdi nhom thé. Tuy nhién khi ¢6 nhiéu nhom thé &

canh nhau thi quy tic cong bi sai 1éch. Nguyén nhan sai 1éch 14 do tinh toan d3 bo qua

anh huong cua cac nhom thé véi nhau.

Bdng 2.6. S6 gia s cho vong benzen thé

Nhom thé

s (ppm)

Ortho

Meta

Para

Nhom thé

s (ppm)

Ortho

Meta

Para




-NO, 0,95 0,17 0,33 -CN 0,27 0,11 0,30
-CHO 0,58 0,21 0,27 -CgHs 0,18 0,00 0,08
-COCI 0,83 0,16 0,30 -C,Hs -0,15 -0,06 -0,18
-COOH 0,80 0,14 0,20 -0-S0, -0,26 -0,05
-COOCH3 | 0,74 0,07 0,20 -OH -0,5 -0,14 -0,40
-CH3 -0,17 -0,09 -0,18 -NH, -0,75 -0,24 -0,63
2.3.3.3. Do chuyén dich hoa hoc cua proton lién két véi cacbon Csp2 va Csp
Bdng 2.7. Bé chuyén dich héa hoc ciia proton lién két véi cacbon Csp® va Csp
Proton ) Proton 0 Proton )
R-CHO 9,4-10,0 >C=C=CH- 4,0-5,0 -CH=C-O 4,0-5,0
Ar-CHO 9,7-10,5 Ar-H 6,0-9,0 -C=CH-0O 6,0-8,1
H-COOR 8,0-8,2 -C=CH- 45-6,0 -CH=C-N 3,7-5,0
H-C(O)N< 8,0-8,2 -C=CH-CO 5,8-6,7 -C=CH-N 5,7-8,0
R-C=C-H 1,8-3,1 | -CH=C-CO | 6,5-8,0

2.3.4. Cac yéu t6 anh huwéng dén dd dich chuyén héa hoc

2.3.4.1. Lién két hidro

Khi c¢6 sy tao thanh lién két X-H (X=O,S,N....) su chin gian tiép cia céc

electron p tur do trong X dbi voi hat nhan H bi giam di ( do H ¢ cach xa X hon), vi thé

tin hi¢u cua proton nay s€ chuyén vé phia truong yéu.

2.3.4.2. Su trao déi proton

Khong chi c6 kha ning tao thanh lién két hidro, cac nguyén tir hidro linh dong

con ¢ kha nang trao doi qua lai gitra cac phan tir véi nhau. Sy trao doi nay cling

dugc thé hién trén phd dd. Proton tham gia trao ddi thudng cho tin hiéu & dang van

rong va ti, dong thoi lam mat kha ning tach tin hiéu do twong tac spin-spin.




2.3.4.3. Anh huéng ciia nhiét @j

Tin hiéu cta cac proton gan véi nguyén tir cacbon c6 su chuyén dich rat it khi
thay doi nhiét dg, trong khi tin hi¢u cua cac proton gén voi cac di td nhu O, S, N,...lai
phu thudc vao nhi¢t do. Nguyén nhan: nhiét dJ tang lam giam kha nang hinh thanh

lién két hidro va lam cho tin hiéu chuyén vé phia truong manh.

2.3.5. Cudong dd van pho ciia pho cong hwong tir hat nhan.

Trong phan tir ¢6 bao nhiéu hat nhan twong duong vé cau dang héa hoc thi trén
pho c6 bay nhiéu tin hiéu, tirc 1a c6 bay nhiéu van phd. Cac van phd ¢ thé cao thap,
rong hep khac nhau, tirc 1a c6 cudng d6 khac nhau. Cudong d6 van phd xac dinh qua
dién tich ctia van phd va goi 1a cuong do tich phan. Khi van phd bi tach thanh nhiéu

hop phan thi cuong d6 duge tinh bang tong dién tich cac hop phan do.

2.3.6. Twong tac spin-spin

- La hién tugng phan tach tin hi¢u trén phé cong huong tir hat nhan. Khoang cach
gifra 2 dinh (pic) lién nhau trén mot tin hiéu dic trung cho d§ manh cua tuong tac
spin — spin va dugc biéu dién qua hang s6 twong tac spin — spin ki hiéu 1a J, don vi
Hec. Khi 2 loai hat nhan A va B tuong tac vdi nhau va gay ra sy tach spin — spin,
ca 2 tin hiéu cua A va B déu duoc tach véi cung mot d0 manh nhu nhau cé nghia
la ching s€ c6 cung J.

- Hing s6 tuong tac spin — spin J phu thudc vao sb lién két va ban chét lién két ngin
cach giita 2 hat nhan twong tac. Khi sb lién két ngan cach ting thi J giam. Thudng
thi tuong tac spin — spin dang ké khi né truyén qua khong qua 3 lién két O . Tuy
nhién khi trong mach c6 ca lién két 77 thi twong tac spin — spin c6 thé phat huy tac
dung qua 4 hoic 5 lién két.

- Nguoi ta chi quan sat thiy twong tac khi cac hat nhan hodc nhém hat nhan la
khong twong duong, diéu dé c6 nghia 14 cac hat nhan twong dwong vé tinh chit hoa
hoc s& cho mot dinh don doc néu nhu chung khong tuong tdc véi cac hat nhan
khong twong dwong khac trong phin nao d6 cua phan tir. Khi co twong tac, n

proton tuong duong s€ tach van cong hudng ctia proton tuwong tdc vdi ching thanh



(n+1) vach riéng biét va cuong d6 twong ddi giira cac vach duoc biéu dién bang

céc hé s ciia phép khai trién nhi thic bac n.

Badng 2.8. Ky hiéu va cuong dé ciia pic xudt hién do twong tdc spin — spin

S6 proton twong tac Dang van pho Cuong do twong doi
0 Singlet (van don) 1
1 Doublet (van doi) 1:1
2 Triplet (van ba) 1:2:1
3 Quartet (van bdn) 1:3:3:1
4 Pentet (van nam) 1:4:6:4:1
5 Sextet (van sau) 1:5:10:10:5:1
6 Septet (van bay) 1:6:15:20:15:6:1




PHAN THUC NGHIEM

CHUONG 3. TONG HQOP THUOC THU 5-BSAT VA PHUC RAN

3.1. Tong hop thudc thir 5-BSAT
3.1.1. Héa chit va dung cu
% Dung cu:

e Can phan tich (4 s) e Sinh han



e Binh ciu 100 ml e Bo loc chan khong

e Cbc thuy tinh 100 ml e Phéu, gidy loc

< Hoa chit
e 5—bromosalicylaldehyde e Ruou etylic

e Thiosemicarbazide e 14 —dioxan

3.1.2. Cach tién hanh
Cho 2.0000g 5 — bromosalicylaldehyde vao binh cau 100ml, thém 75ml rugu etanol
va vai vién d4 bot. Lap sinh han dun dén khi tan hoan toan. Sau dé, thém vao 0.9068g
thiosemicarbazide. Tiép tuc dun sinh han trong vong 6 tiéng. Dung dich thu dugc dé
ngudi sau d6 dem di loc thu san pham. Pé kho san pham (2 ngay) roi tién hanh loc
néng bang dung dich 1,4-dioxan va etanol (ti 1é mol 1:1). Dung dich thu duoc dé két
tinh trong 2 ngay. Loc sau d6 két tinh lai 1an 2 dé thu san pham.

Hinh 3.1. Hinh anh 5-BSAT thu dwoc
3.1.3. Hiéu suit phan vng
Khdi lugng san pham 1y thuyét = 2,7275g
Khéi lwong san pham thue té = 1,4540¢
Hiéu suat H=53,31%

3.2. Téng hop phirc rin Mn(II) va Pb(II) véi 5-BSAT. [19], [24], [25]
3.2.1. Héa chit va dung cu

s Dungcu



e Can phan tich (4 s) e May khudy tir gia nhiét

e Binh cau 100 ml e Bd loc chan khong
e Cbc thuy tinh 100 ml e Phéu, gidy loc
e Sinh han

% Hoba chat

e Mubi MnSO,.H,0 (Merck) e Ruou metylic
e Mudi Pb(NO3), (Merck) e Dimetyl ete
e 5-BSAT (téng hop) e Ruou etylic

3.2.2. Cach tién hanh
3.2.2.1. Tong hop phitc ran Mn(Il) véi 5-BSAT
Dung dich MnSO,.H,0 (can 0,169 g = 1 mmol hoa tan trong nudc cat) dugc cho vao
dung dich chaa 5-BSAT (can 0,2741 g = 1 mmol hoa tan trong 30 ml metanol),
khudy lién tuc bang may khudy tir va dun néng (50-55°C) trong 50-60 phut. Dé
ngudi, s& co tinh thé mau vang nau tach ra. Loc lay két taa, rira két taa bang lwong

nho etanol va ete va dé khd trong khong khi.

Hinh 3.2. Hinh anh Mn(II) — 5-BSAT thu dwoc

3.2.2.2. Tong hop phikc rin Pb(I) véi 5-BSAT
Dung dich Pb(NO3), (can 0,3312 g = 1 mmol hoa tan trong nudc cat) duoc cho vao
dung dich chaa 5-BSAT (can 0,2741 g = 1 mmol hoa tan trong 30 ml metanol),



khudy lién tuc bang may khudy tir va dun néng (50-55°C) trong 50-60 phut. Dé
ngudi, s& co tinh thé mau xam nhat tach ra. Loc lay két tua, rira két taa bang luong

nho etanol va ete va dé khd trong khong khi.

Hinh 3.3. Hinh dnh Pb(Il) — 5-BSAT thu duwoc
3.3. Cac diéu kién ghi pho:

e Phd hip thu hong ngoai IR cia chat dugc ghi trén mdy quang phd FT-IR-
8400-SHIMADZU trong ving 4000-400 cm™ cia hing Shimadzu tai truong
bai Hoc Su Pham TP.HCM

e Phd cong huong tir hat nhan 'H-NMR cia phic chit duge ghi trén may
Brucker-500MHz trong dung dich DMSO tai Vién Khoa Hoc va Cong Nghé
Viét Nam



3.4. Két qua va thao luin

3.4.1. Nghién ciru cdu tric phirc chat bing phwong phap phé hap thu hong
ngoai

3.4.1.1. Phé héng ngoai ciia thubc thiv
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Hinh 3.4. Phé hong ngoai ciia thudc thir 5-BSAT

CAu tao cua 5-BSAT véi 2 dang tdn tai duoc trinh bay dudi day:

OH OH
s SH
/H\ N /L\ N
2 N @ N
NH NSy o NH— SN~ .

(Dang thion) (Dang thiol)

e Két qua do pho FT — IR ciia 5-BSAT:

IR (v, cm'l): 3455 vop, 3250 va 2922 vyy (NH»), 3161 vy, 1613 ve=p, 1545 6 \H
(nhdm —=NH,), 1475 6 ny (nhdm —NH -), 1352 venn, 12926 nwe, 1261 veo 1188 va
1119 & .y, 1061 ve-g, 870 ve.s. Két qua nay phu hop véi tai lidu [17-19].



3.4.1.2. Phé hong ngoai ciia phirc Mn(11) véi 5-BSAT
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Hinh 3.5. Phé hong ngoai ciia phirc ran Mn(Il) - (5-BSAT)

o Két qua do pho FT — IR ciia phire Mn(l1) - (5-BSAT):

IR (v, cm®): 3455 vop, 3250 va 2922 vy (NH,), 3161 vw, 1610 veoy, 1545 & i
(Nh6m —NH,), 1475 & wy (NhOm —=NH -), 1352 venn, 12928 i, 1261 ve.o 1190 va

1121 6 C-N, 872 Uc-s-

Aom

Bdng 3.1. So sanh mét sé tan sé déic triung phé FT — IR ciia 5-BSAT va Mn(I1) — 5-BSAT

Tén hop chét von (em™) | veoy (cm™) 0 C'Nl)(cm vess (em™) | ves cm™)
5-BSAT 3455 1613 1188, 1119 1061 870
Mn(ll) - 5-BSAT 3455 1610 1190, 1121 - 872

Nhan xét:




Ta nhan thiy 13 hai ddy hap thu cua nhém OH va NH, & 3455 va 3250 cm™
khong bi thay d6i vé tan s, diéu nay ching té rang OH va NH, khéng tham gia
vao qud trinh tao phuc.

Nhom hydroxyl ty do trong phtic c6 cuong d6 bi suy yéu, dai bithu hep hon
cho thy su vang mat cua lién két hydro.

Trén phé hap thu hdng ngoai cua 5-BSAT thdy xuét hién dai hap thu ¢ ving
3200-3400 cm™ (dai hap thu dic trung ciia nhdm NH), khéng thdy xuat hién dai
hip thu dic trung cho dao dong héa tri cua lién két SH trong viing 2570 cm™ ma
lai thay xuat hién dai hap thu dic trung cho dao dong hoa tri cua lién két C=S &
1061 cm™. iéu nay cho thiy thudc thir ton tai & trang thai thion trong diéu kién
ghi phé.

Trén phd héng ngoai cia phuc chat, tan sé dao dong vc—s di bi suy giam vé
cuong d6 ddng thoi tan sé hap thu dic trung cho lién két veg lai tang tr 870 cm™
trong thudc thir thanh 872 cm™ trong phirc. C6 hai kha ning sau day:

+ Xay ra sy thiol hda khi tao phtc: nguyén tir H cia nhém N-H da bi chuyén
sang nguyén tir S va sau d6 nguyén tir H nay bi thay thé boi nguyén tir kim
loai

+ Thubc thir van & trang thai thion khi tao phic, nhung S di dung cap
electron ciia minh dé lién két voi kim loai.

Mat khac, khi tham gia tao phuc, c6 I8 nguyén te N® da sir dung cap electron tu
do cta minh dé lién két vai ion kim loai. Khi ¢6 mat do dién tich trén nguyén ti
N giam lam d¢ bén cua lién két C=N® tuc 14 chuyén dich dai hap thu dic trung
cua né vé phia sé séng thap hon (tir 1613 cm™ trong thudc thtr vé& 1610 cm™ trong
phtrc)

Trong phirc, dai hap thu dic trung cua nhém C-N chuyén dich vé vi tri c6 s6 séng
cao hon (tir 1188 va 1119 cm™ trong 5-BSAT thanh 1190 va 1121 cm™ trong
phirc). Diéu nay ciing chung toé nguyén tr N ¢ tham gia tao lién két phdi tri véi
ion kim loai trung tdm va 1am bén hoa lién két C-N

Trén vung hip thu caa lién két kim loai (400-700cm™ ) trong phirc ¢6 su thay doi

rd rét. Cu thé 13, tn s6 474 va 534 cm™ da mat di, kém theo su xuat hién mot sd



tin s6 mai nhu 606 cm™, 430 cm™ cho thay kim loai dd tham gia vao qué trinh
hinh thanh phuc.

- O nhiing tan sb thay d6i khéng nhiéu khi tham gia tao lién két trong phtc, cho
thdy diéu kién khao sat su tao phicc Mn(11) véi 5-BSAT chua that téi wu.

- Véi sy thay doi cac tan so nhu vay, ta cO thé khang dinh rang cé sy tao thanh

phtric méi véi sy tham gia cua 2 phéi te N (HC=N) va S (C=S).

3.4.1.3. Phé hong ngoai ciia phirc Pb(Il) véi 5-BSAT
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Hinh 3.6. Phé hong ngoai ciia phitc rin Ph(Il) - (5-BSAT)

e Két qua do phé FT - IR ciia phire Pb(l1) - (5-BSAT):

IR (v, cm'l): 3455 von, 3250 vy (NH5), 3161 vy, 2996 ve.y thom, 1610 va 1601
Vc=N, 1545 o6 NH (nh(’)m —NHz), 1475 o NH (nh(’)m -NH —), 1384 VCNN;: 12946 NNH,
1263 Vc-0o, 1190 va 1121 6 C-N, 872 Vc-s.

Bdng 3.2. So sanh mét sé tan sé déc trung phé FT — IR ciia 5-BSAT va Pb(Il) - 5-BSAT

VoH Vc=N VCNN 0 cN Vc=s Vc-s

N h h/(
Tén hop chat (cm™) (cm) (cm™) (cm™) em™ | (em™




5-BSAT 3455 1613 1352 | 1188, 1119 | 1061 870

Pb(Il) - 5-BSAT | 3455 | 1610,1601 | 1384 | 1190, 1121 - 872

Nhan xét:

Ta nhan thay phd cua phic Mn(l1) — 5-BSAT va Pb(11) — 5-BSAT ¢6 su thay doi

trong dong:

+ Hai day hap thu caa nhém OH va NH, & 3455 va 3250 cm™ khong bi thay doi
vé tan sb, diéu nay chung to raing OH va NH, khdng tham gia vao qué trinh
tao phuc.

+ Nhém hydroxyl t do trong phirc c6 cuong do bi suy yéu, dai bi thu hep hon
cho thiy su ving mat cua lién két hydro.

+ Trén pho hap thu hong ngoai cia 5-BSAT ciing khong thay xuat hién dai hap
thu dic trung cho dao dong héa tri cua lién két SH trong ving 2570 cm™ ma
lai thay xuat hién dai hap thu dic trung cho dao dong hoa tri caa lién két C=S
& 1061 cm™. Piéu nay ciing cho thiy thudc thir tdn tai ¢ trang thai thion trong
diéu kién ghi phé.

+ Tan s6 dao dong ve-s di bién mét dong thoi tan sé hap thu dic trung cho lién
két ves lai tang tir 870 cm™ trong thudc thir thanh 872 cm™ trong phuc. biéu
nay ciing duoc li giai twong tu nhu ddi vai phizc Mn(11) — 5-BSAT.

+ Dai hap thu dic trung caa nhém C-N chuyén dich vé vi tri ¢ s séng cao hon
trong phuc (tir 1188 va 1119 cm™ trong thudc thir thanh 1190 va 1121 cm™
trong phirc). Piéu nay ciing chung té nguyén tar N c6 tham gia tao lién két
phdi tri véi ion kim loai trung tam.

Tan s6 hap thu cua lién két C=N bj tach ra thanh 2 pic ¢ 1601cm™ va 1613 cm™.
Diéu nay c6 thé Ii giai nhu sau:

+ Mot 13, xay ra su thiol héa: nguyén ta H ciia nhém NPH-(C=S)-NH, bj tach
ra dé hinh thanh lién két -N® = (C-S) - NH, 1am xuat hién tin hieu N®=C &
1601cm™, N da dung cap electron caa minh dé lién két vai kim loai, nén tin
hieu N®=C giam (tr 1613cm™ trong thudc thir thanh 1610cm™ trong phuc)




+ Hai 13, nguyén tor N® da sir dung cap electron tu do cua minh dé lién két véi

ion kim loai. Khi d6 mat do dién tich trén nguyén tr N giam 1am do bén cua
lien két C=N" tac 14 chuyén dich dai hip thu dic trung cua né vé phia sb
s6ng thip hon (tr 1613 cm™ trong thudc thir vé 1601 cm™ trong phiic)
Ngoai ra, trén pho caa Pb(Il) — 5-BSAT ta con thay c6 sy thay d6i ¢ ving 1350
va 1292 (cm™) twong ng voi cac dao dong v, O e, Piéu nay ciing chirng
to nguyén tir N ¢6 tham gia tao lién két vai ion kim loai. Trong phuc, dai hap
thu dic trung caa nhém CNN chuyén dich vé vi tri c6 sé séng cao hon trong
thudc thur (tir 1350 cm™ trong 5-BSAT thanh 1384 cm™ trong phtcc Pb-5-
BSAT). Piéu nay c6 thé dugc giai thich 1a do viéc tao vong trong phtic di 1am
bén hoa lién két NNC.
Trén ving hap thu cua lién két kim loai (400-700cm™ ) trong phirc ciing c6 su
thay ddi v&i su xuit hién mot sb tin sé mai & 606 cm™ va 694 cm™ cho thay kim
loai da tham gia vao qué trinh tao phuec.
Sy thay ddi cac tan sé trong phic Mn(l1) — 5-BSAT thi khdng manh bang phuc
Pb(ll) — 5-BSAT, c6 thé cho thdy kha ning tao phtc caa Pb(ll) & diéu kién
khao sat thi manh hon Mn(II).
Véi su thay doi cac tan sd nhu vay, ta c6 thé khiang dinh rang c6 su tao thanh
phtic mai véi sy tham gia caa 2 phéi tir N (HC=N) va S (C=S).

Két luan:

Dua vao két qua qui két phd nhu trén va mot s6 cdng trinh nghién ctu, ta cé thé
du doan cau tric phac Mn(11) — 5-BSAT va Pb(l1) — 5-BSAT nhu sau:
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3.4.2. Nghién ctru cAu tric phirc chit bing phwong phap phé céng hwéng
tir hat nhan

(Dang thion) (Dang thiol)



3.4.2.1. Phé céng hueong tir hat nhdn ciia thuoc thir 5-BSAT

5BSAT DMSO-1H

S

11.407

Hinh 3.7. Phé cong huedng tir hat nhén ciia thudce thir 5-BSAT



5BSAT-DMSO-1H
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Hinh 3.8. Phé cng huéng tir hat nhdn phong to ciia thuoc thir 5-BSAT

1 .057

Bdng 3.3. Bang cdc tin hiéu trong phé 1H-NMR ciia thuéc tir 5-BSAT.

STT | Vitri(ppm) Pic diém tin hiéu Qui két
1 11,407 Singlet, 1H OH
2 10,205 Singlet, 1H NH
3 8,287 Singlet, 1H HC=N

. Doublet, 1H
4 8,198 va 8,195 H(a)
J=0,003
8,149 _
5 Singlet, 2H NH,
8,137
5 7,333 va 7,328 Doublet — doublet, 1H H
7316 va 7,311 3,=0,005; J,=0,012 ®
7 6,827 va 6,809 Doublet, 1H, J=0,018 H

Nhan xét:



Do phan tng ngung tu da xay ra ¢ vi tri N | lién két don gitra 2 nguyén to H
va N® d3 bi thay thé bang lién két doi gifta C (trong nhom CHO) va N®. Khi
dé sé xay ra su lién hop gitra cdp electron ty do cua N®@ v6i néi d6i C=N®,
diéu nay anh huong dén d6 dich chuyén cua proton nhém N@H va no s& c6 do
chuyén dich héa hoc cao hon nhém N¥H. Nén tin hiéu singlet v6i tich phan 1a
1 xuét hién & 10,205 ppm 1a tin hiéu cong hudng cua proton trong nhoém N@H
(so di tin hiéu xuét hién dudi dang tu rdng 1a do da co su trao doi proton gitra
Sva N(Z)H). Hai tin hi€u 8,149 ppm (s, rong, 1H) va 8,137 ppm (s, rong 1H)
duoc gan cho 2 proton ctia nhém NH,

Tin hi€u 11,407 ppm (s, rong, 1H) twong trng vdi proton cia nhom OH.

Tin hiéu ¢ 8,287 ppm (s, 1H) twong tng vadi proton cia nhém HC=N, tin hi¢u
¢ day la singlet c6 nghia 1a H, hau nhu khong twong tac véi H trong HC=N.
O trong ving 6,8-8,1 ppm xuét hién 3 tin hiéu chinh 1 tin hiéu cta vung thom
(chinh 13 cac proton a, b, ¢). Ta c¢6 thé thiy rang a va b tuong tac yéu hon b va
c, gitra a va ¢ xem nhu khong tuong tac. Do do a va ¢ s€ cho tin hiéu double
nhung tin hi¢u cia a s€ co6 h¢ s6 tach nho hon. Nhu vay tin hiéu ¢ 8,198-8,195
ppm la H, , tin hiéu ¢ 6,827-6,809 ppm la H, .Tin hiéu double-double &
7,333-7,311 ppm la He.

Céc ddc diém tin hiéu trén phd ‘H-NMR ciia 5-BSAT ma t6i tong hop phi hop
véi tai ligu [18], [19].

Nhu vay, phan tng ngung tu da xay ra va 5-BSAT da dugc hinh thanh



3.4.2.2. Phé cong huéng tir hat nhdn cia phire Mn(II) véi 5-BSAT

Mn (II) 5SBSAT-DMSO-1H
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Hinh 3.9. Phé cong hudng tir hat nhan cia phire ran Mn(II) - (5-BSAT)
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Hinh 3.10. Pho céng hwong tir hat nhdn phéng to ciia phirc ran Mn(Il) - (5-BSAT)

Bdng 3.4. Bdng cdc tin hiéu trong phé *H-NMR ciia phirc rian Mn(II) - (5-BSAT)

STT | Vitri (ppm) Diic diém tin hiéu Qui két
1 11,405 Singlet, 1H OH
2 10,219 Singlet, 1H NH
3 8,286 Singlet, 1H HC=N
4 8,199 Singlet, 1H H
5 8,136 Singlet, 2H NH,

Doublet — doublet, 1H
7,335 va 7,331
6 J1:0,005 H(b)
7,318 va 7,313
J,=0,013
7 6,822 va 6,805 | Doublet, 1H, J=0,017 He




Nhan xét:

Trén phd ctia phirc van xuat hién 8 tin hiéu twong ung v6i 8 proton. Nhu vay
cong thic (2) 1a phu hop.

Tin hiéu & 11,405ppm (s, 1H) twong tng voi proton ciia nhém OH, do chuyén
dich héa hoc thay d6i khong dang ké so voi 5-BSAT, cho thiy O khong tham gia
tao phuc vai ion kim loai.

Trén phd cua phic chat tin hiéu cong hudng ciia proton nhém N@®H va SH
khong con ti rong nira. Diéu nay cho phép ta khang dinh khi tao phtrc khong con
xay ra sy trao doi proton nia.

Trén pho Mn(II)-5-BSAT proton NH xudt hién véi do dich chuyén 16n hon mot
chut so véi trong thude thir. Diu nay phu hop véi cong thirc (2), khi Mn tham
gia tao phirc S di dung cip electon ty do ciia minh dé tham gia lién két phéi tri
v6i1 kim loai nén mat do electon xung quanh nguyén tir nay gidm kéo theo mat do
electon xung quanh NH giam, lam cho tin hiéu chuyén dich vé phia truong yéu
va do chuyén dich hoa hoc tang nhe.

Tin hiéu 8,136 ppm (s, 2H) twong ng v4i proton ciia nhém NH,. Trong thubc
thir, nhom NH,, ton tai 2 tin hiéu singlet & canh nhau. Nhung trong phtrc lai con 1
tin hiéu singlet, véi tong cuong d6 1a 4 trong phirc Mn(II)-5-BSAT. Diéu nay
chtng to do boi lién két C-NH, da giam di khi chuyén tir thudc thir sang phirc
cht, nén khoang cach giita 2 tin hiéu di bi thu hep va xen 1an véi tin hiéu
HC=N, H, di v6i phttc Mn(I1)-5-BSAT.

Khi N® tham gia lién két s& lam cho mat do electron giam va lam cho tin hiéu H
trong HC=N chuyén dich vé phia truong yéu, thé nhung trén phd cia phuc tin
hiéu nay hau nhu khong thay doi vé do dich chuyén héa hoc. D¢ 1a do su chuyén
dich e trén mach lién hop khi N® tao lién két, luong electron mét di da dwoc
electron trong vong benzen bu lai. Dan dn tin hiéu H chuyén dich vé phia

truong yéu.

Két luan:



T sy phan tich trén co thé rat ra mot sd nhan xét nhu sau: phtic cht da duoc tao
thanh, khi tao phirc phan khung thiosemicacbazon da bi thion hoa, lién két duoc
tao thanh giita thudc thir va ion kim loai Mn qua bd nguyén tir cho 1a N® s,
Thudc thtr 5-BSAT trong truong hop nay 1a thude thir 2 cang.

Cong thirc phire du doan cta phire Mn(11) — 5-BSAT la: C1gH14Bro,MnNgO,S,.
Ti 18 phurc gitta Mn?* va 5-BSAT 13 1:2.

Cau tric du doan phirc Mn(ll) — 5-BSAT:

Br

I
OH MH,
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3.4.2.3. Phé cong huéng tir hat nhdn cia phire Pb(II) véi 5-BSAT

b(II) 5BSAT-DMSO-1H
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Hinh 3.11. Phé céng hieong tir hat nhén ciia phire ran Pb(II) - (5-BSAT)
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Hinh 3.12. Pho céng hwéng tir hat nhdn phong to ciia phire rdn Pb(II) - (5-BSAT)

Bdng 3.5. Bang cdc tin hiéu trong phé *H-NMR ciia phirc rdn Pb(Il) - (5-BSAT)

STT | Vitri (ppm) Diic diém tin hiéu Qui két
1 11,405 Singlet, 1H OH
2 8,287 Singlet, 1H HC=N
3 8,198 Doublet, J=0,004, 1H H
4 8,136 Singlet, 2H NH,

Doublet — doublet, 1H
7,337 va 7,332
5 J1=0,005 H(b)
7,319 va7,314
J»,=0,013
6 |6,823va6,806 | Doublet, 1H, J=0,017 He

Nhan xét:



Trén phd ctia Pb(I1)-5-BSAT ciing xuat hién tin hiéu cua 8 proton.

Tin hiéu & 11,405ppm(s, 1H) twong Gng véi proton ciia nhém OH, d6 chuyén
dich héa hoc thay d6i khong dang ké so voi 5-BSAT, cho thay O khong tham gia
tao phuc vai ion kim loai.

Tin hiéu 8,136 ppm(s, 2H) tuong tmg v&i proton ciia nhéom NH,. Trong phdi ti,
nhoém NH, ton tai 2 tin hiéu singlet & canh nhau. Nhung trong phtec lai con 1 tin
hiéu singlet voi tong cudng do 1a 3 trong phirc Pb(I)-5-BSAT. Piéu niy ching
t6 do boi lién két C-NH, dd giam di khi chuyén tir phdi tir sang phirc chat, nén
khoéng céch gifra 2 tin hiéu da b thu hep va xen 1an véi tin hiéu H, trong vong
benzen ddi véi phirc Pb(I1)-5-BSAT.

Gidng nhu trong thudc thir thi trong phirc ciing xut hién tin hiéu cong hudng
clia cac proton trong vong benzen trong ving tir 6-8ppm va gan nhu 1a d6 chuyén
dich thay d6i khong nhiéu 1im, diéu d6 chung té phan tng tao phirc xay ra gan
nhu khong anh huong dén cac H trén vong benzen.

Sy thay d6i mot s tin hiéu trén pho cta Pb(II)-5-BSAT ciing duoc li giai twong
tu nhu phue Mn(II)-5-BSAT.

Két luan:

T sy phan tich trén co thé rat ra mot sd nhan xét nhu sau: phtic cht da duoc tao
thanh, khi tao phirc phan khung thiosemicacbazon da bi thion hoa, lién két duoc
tao thanh gitra thudc thir va ion kim loai Pb qua bd nguyén tir cho 1a N s,
Thudc thir 5-BSAT trong truong hop nay 1a thude thir 2 cang.

Cong thirc phirc du doan cta phirc Pb(11) — 5-BSAT la C1gH14Br,PbNgO,S,.

Ti 1& phirc giita Pb*" va 5-BSAT la 1:2.

Cau tric du doan phirc Pb(11) — 5-BSAT:



H!Hx/"\

NH
ull OH



CHUONG 4. THU HOAT TiNH SINH HQC CUA 5-BSAT VA

CAC PHUC CHAT CUA NO.

4.1. Vatliéu va phwong phap nghién ctru
4.1.1. Vatliéu
4.1.1.1. Cac chung vi sinh vdt
Bao gdém nhirng vi khuén:
e Bacillus subtilis: 12 tryc khuan gram(+), sinh bao tir, thuong khong gay bénh.
e Escherichia coli: vi khuan gram(-), gy mot sé bénh vé dudng tiéu hoa nhu
viém da day , viém dai trang, viém rudt, viém ly truc tuyén.

Chung vi khuan: dugc bao quan va giir giong trong mdi truong MPA

4.1.1.2. Héa chat
- Phtrc rdin Mn(I) — 5-BSAT
- Phuc ran Pb(II) - 5-BSAT
- Dung dich DMF
- Cao thit
- Peptone
- NaCl khan
- Agar
- C6n 96° va 70°
- Nudc cét
4.1.1.3. Dung cu
- Piapetri.
- Cdc thay tinh 100 ml, 200 ml.
- Cay duc 16 thach, cay léy thach, que céy vi khuin dau tron, que trong tam
giac.
- Pipetment, dau tiép vang.

- Binh tam giac, dng nghiém



- NOi nhom
- Peén con

- Gidy bao, bong gon

4.1.1.4. Thiét bi thi nghiém:
- Tusdy
- NObi ap suit
- Tucay
- Tulanh
- Can phan tich (4 s6)

4.1.2. Phuwong phap nghién ctru [12-15]

- Tién hanh khao sat hoat tinh ctia cac hop chit tong hop dugc bang phuong
phap “khoan 16 thach”

- Phuong phép khoan 16 thach (duc 16 thach): day la phuong phap thtr hoat tinh
khang sinh cta xa khuan trong dung dich. Vi sinh vt chi thi duoc trai mot 16p
mong trén bé mat moi truong MPA agar, ding khoan niit chai khoan 15 trén bé
mat thach dd cdy vi khuan trong dia petri. Nho vao mdi 15 thach phirc chét can
thir hoat tinh, dem 1 trong tu lanh tir 4-8h, sau khi lay ra khoi ta lanh 12h, xem
két qua. Néu chit c6 kha ning khang khuan thi né s& ngin can su phat trién
ciia vi khuan va hinh thanh 1 vong goi 12 vong khang khuan(hay vong vo
khuén), do duong kinh cia vong khang khuan ta co thé dinh tinh duoc kha
ning khang khudn cua chét can nghién ctru v6i vi khuan ma ta cdy vao moi

truong

Hinh 4.1. Hinh dnh vé ching vi khudn va dwong kinh khang khudn



v Luuy:

0o Pé do duoc vong khang khuan thuc su tir phuong phap nay, bé day moi

truong petri can phai dugc chuan héa. Moi trudng qua day s& ngin can kha
ning khuéch tan cia cac chat khang khuan trong thach. Nong dé vi khuan chi
thi ciing anh huéng 1én do trong sudt ciia vong khang khuan. C6 nghia 1a c6 sy
turong tmg gitra chat khang khuan véi mat do té bao vi khuan chi thi, sau khi
thir nghiém phuong phap véi d§ day khac nhau thi ¢ day 3mm tuong ng véi
15 ml mdi trudng thach 1a thich hop. Nong d6 vi khudn chi thi khoang 10° té
bao/ml la phu hop.
Puong kinh vong khang khuan duoc do bao gdm ca duong kinh giéng thach.
Vi vy, ta c6 cong thirc tinh duong kinh vanh khang khuén:
Duwong kinh vanh khdng khudn =[d vong khdng — d giéng thach]/ (mm).
Néu dung moéi pha phirc chét ciing c6 tinh khang khuan thi duong kinh that
vanh khang khuan duoc tinh: [d vong khang cta phiic rin — d vong khang cua
dung méi] (mm)
Mot s6 tiéu chuan vé duong kinh ciia vong vo khuan

0 D-d>25 mm: chat khang khuan rat manh (++++)
D-d > 20 mm: chat khang khuan manh (+++)
D-d > 15 mm: chéat khang khuan trung binh (++)
D-d < 15 mm: chat khang khuan yéu (+)
D-d = 0: chat khong khang khuan.

O O O O

4.2. Moi trwong nghién ciru

MPA Agar, thanh phan: 5 g cao thit, 5 g Peptone, 5 g NaCl khan, 20 g Agar,
1000 ml nurdc ct.

Moi truong MPA c6 pH=7

4.3. Céch tién hanh

4.3.1. Chuén bi dung cu:

Rira 30 dia, dé rdo, siy kho ¢ 100°C trong vong 1 gio.



- LAy ra, dé ngudi, goi bang gidy bao dé sy vo triung ( goi kin, 6 cai mot chong,
dia cudi cung phai 14t nguoc lai), siy vé trang & 180°C trong vong 30 phut

- Hép vo trung: dau tiép vang, 2 éng nghiém chia 9 ml nudc cat, 2 cdc khong
dé dyng con

- Sy vo trung: cdy duc 15 thach, ciy lay thach, que trong tam giac.

4.3.2. Chuan bi héa chat
- Chuan bi méi truong MPA, can chinh xac: 5g NaCl + 5g Pepton
+ 5g Cao thit + 20g Agar + 1000 ml nudc cit.
- Dung dich phtrc Mn — 5-BSAT 1%: 0,0116g Mn — 5-BSAT + 1,169 dd DMF
- Dung dich phttc Mn — 5-BSAT 2%: 0,0232g Mn — 5-BSAT + 1,16g dd DMF
- Dung dich phirc Pb — 5-BSAT 1%: 0,0108g Pb — 5-BSAT + 1,089 dd DMF
- Dung dich phtic Pb — 5-BSAT 2%: 0,0215g Pb — 5-BSAT + 1,089 dd DMF

- 2 6ng nghiém: 9ml nude cat da hip vo tring

4.3.3. Cac budc thue hién
% Céac thi nghiém khao st tinh khang khuan véi 2 loai khuan Echerichia coli va
Bacillus subtilis dugc tién hanh nhu sau:

o Nau méi trudong MPA, khudy déu hon hop dén khi hoa tan hoan toan(khong nau
s0i). P6 hdn hop trén vao binh tam giac (1 binh khoang 150 ml), ddy kin bang nat
bong, quin gidy bao kin binh tam giac dé cho vao hip vo tring. Hip vo tring hdn
hop trong ndi hap 4p suét 1 gio ¢ 121 °C. B4 hdn hop lan luot 1én cac dia petri trong
ta cdy vo tring, dé yén trong 24 gio.
Tat ca cac budc vé sau déu duoc tién hanh trong ti ciy, trude khi sir dung phai sat
tring tay bang cdn 70° C, phai lau sat tring tu sdy, tit ca cac dung cu phai duoc ho
trén ngon lira dén con.
o Cay trai vi khuan Bacillus subtilis va Escherichia coli 1én méi truong MPA trong
dia petri. Dung khoan nut chai khoan mot 16 giira dia.

o Hut 0,1ml chét & cac ndng dd voi ndong do 1%, 2% cho vao 16 khoan.



o Pit mau trong ti lanh tir 3 — 4 gid, G ¢ nhiét d6 phong 12 gid, sau d6 do duong
kinh vong v6 khuan D-d (mm). Trong d6: D 1a duong kinh vong v6 khuan (mm), d 14
duong kinh khéi thach (mm).

4.4. Két qua

Hinh 4.2. Mgt s6 hinh dnh dwong kinh khéang khudn ciia phirc

e Qua khao sat, ciing cho thiy dung méi DMF ciing c6 kha ning khang khuan:
duong kinh khang khuan cua DMF véi Bacillus subtilis, Escherichia coli 1an
luotla 1,2 va 1,1 cm.

e Két qua duong kinh v khuan cua phirc chat dugc ghi trong bang sau:

Bdng 4.1. Puong kinh vé khudn cia cac hop chat

Vi khuan Escherichia coli Bacillus subtilis
Chat 1% 2% 1% 2%
Mn — 5-BSAT 1,4cm 2,1cm 2cm 2,8cm




Pb — 5-BSAT 0,8cm 1,5cm 1,4cm 2,3¢cm

Badng 4.2. Kha néng khéng khudn cia cdc phire

Vi khuan Escherichia coli Bacillus subtilis
Chat 1% 2% 1% 2%
Mn — 5-BSAT + +++ +++ ++++
Pb — 5-BSAT + ++ + +++

Nhan xét:
- Phuc ctia Mn va Pb v6i 5-BSAT déu c6 kha ning khang khuan ddi voi ca hai
chung vi khuan dem thir Bacillus subtili, Escherichia col.
- Tuy nhién kha ning khang khuan cia phirc Mn — 5-BSAT thi manh hon Pb —
5-BSAT va kha ning khang khuan cua ca hai phirc d6i v6i Bacillus subtili 1a

manh hon ca.



PHAN KET LUAN

. Két luan

Qua qud trinh nghién civu chiing téi rit ra mét sé két lugn sau:

P tong hop dugc thude thir 5-BSAT véi hiéu suat 1a 53,31%.

Pi tong hop dugc phic ran Mn(11) — 5-BSAT, Pb(Il) — 5-BSAT. Dya vao pho
FT-IR va H-NMR chiing t6i khang dinh c6 phuc trén tao thanh.

Pi dy doan dugc cau tric cia phuc gitra Mn(11) véi Po(ll) véi 5-BSAT.

BuGc dau da thir hoat tinh khang vi sinh vat cua phitc Mn(Il) — 5-BSAT,
Pb(I1) — 5-BSAT trén 2 loai vi khuan E.Coli va Bacillus. Két qua cho thay céc
phtic chat trén déu c¢d kha ning khang khuan véi 2 vi khuan trén, tuy nhién

kha nang khang khuan cua phirc dbi véi Bacillus 1a manh hon ca.



2. Dé xuat

Do thoi gian han hep nén dé tai khong tranh khoi nhiing sai sot, c6 nhiéu han ché
nhu : s6 mau khao sat con it, s6 1an 1ap lai chua nhiéu. Song v6i nén tang 1y thuyét da

dat ra, t61 hi vong s& mo ra nhitng huéng nghién ctru sau hon nhu:

- Tiép tuc do phd C-NMR, MS, tia X dé xac dinh ciu tric cua phuc.

- Tiép tuc khao sat cac didu kién tdi wu dé tir d6 ung dung phtic chit tao thanh
trong phan tich ion Mn*", Pb%".

- Tiép tuc thtr hoat tinh sinh hoc cua cac phuc trén véi cac vi khuan va nim
khac (Staphylococcus aureus, Lactobacillus fermentum, Pseudomonas
aeruginosa, Salmonella enterica, Candida albicans,...) tir 6 c6 rng dung trong

y hoc.
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PHU LUC

Phu luc 1: Bang gi tri dwong kinh khang khuan ciia phirc Mn(II) - 5-BSAT 1%

Escherichia coli Bacillus subtilis
Dia 1 1,3cm 1,9cm
Dia 2 1,4cm 1,9cm
Dia 3 1,4 cm 2,1cm
Trung binh 1,4cm 2cm
Phu luc 2: Bang gia tri dwong kinh khang khuin cia phire Mn(II) — 5-BSAT 2%
Escherichia coli Bacillus subtilis
Dia 1 2Ccm 2,8cm
Dia 2 2,2cm 2,7cm
Dia 3 2cm 2,8cm
Trung binh 2,1cm 2,8cm
Phu luc 3: Bang gia tri dwong kinh khang khuin cia phirc Pb(II) - 5-BSAT 1%
Escherichia coli Bacillus subtilis
Dia 1 0,7cm 1,5cm
Dia 2 0,7cm 1,3cm
Dia 3 0,9cm 1,4 cm
Trung binh 0,8cm 1,4cm
Phu luc 4: Bang gia tri dwong kinh khang khuin cia phirc Pb(II) - 5-BSAT 2%
Escherichia coli Bacillus subtilis
Dia 1 1,5cm 2,3cm
Dia 2 1,5cm 2,3cm
Dia 3 1,5cm 2,4cm
Trung binh 1,5cm 2,3cm
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Phu luc 6: Phé FT-IR cita Mn(II) - 5-BSAT (] sHIMADZU
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Phu luc 7: Pho FT-IR ciia Pb(I) - 5-BSAT ] sSHIMADZU
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5BSAT-DMSO-1H
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