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 Bang tuan hoan cac nguyén to6 héa hoc cliia Mendeleev dwa

trén sb hiéu nguyén t& Z (s6 proton trong hat nhan), cau hinh
electron va céc tinh chat hda hoc tuan hoan ctia ching thanh
18 cbdt va 7 dong, v&i hai dong kép nam riéng nam bén duwdi
cung (Nhém Lanthanid va Actinid)

« Hién nay da xac dinh 118 nguyén t6 héa hoc, trong dé 98
nguyén t6 dau ton tai trong tw nhién mac du mét sb chi tim
thay qua tdng hop trong phong thi nghiém véi lwgng cwe nhd.
20 nguyén t6 con lai, tr Ensteini (Es) t&i Oganesson (Og),

chi xuat hién trong phép tdng hop nhan tao.
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Bang tuan hoan cac nguyén td hoa hoc ciia Mendeleev
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1/ Nguon goc tap vo co trong dwoc chat

M6t s6 da dwoc biét tlr 1au trwdce lich st hoéa hoc ra doi, bdi ching

hién dién trong tw nhién nhw l1a nguyén t6 ch& khéng phai 1a sw két

hop v&i nguyén té khac tao thanh cac hop chat nhw Vang, bac, chi,

dong va Iwu huynh. .

v Nguyén td co tén tir than thoai Hy Lap va La Ma: Ceri (Ce, tw
Ceres, n{¥ than cua svw phong phu; Tantal (Ta, tw Tantalus) va Niobi
(Nb, tir Niobe con gai cua Tantalus). .

v M6t s6 nguyén td dwoc dat tén theo chau luc: Europium (Eu) va
Americium (Am). .

v Cac nguyén t6 khac dwoc dat tén theo qudc gia: Germanium (Ge),
Francium (Fr) va Polonium (Po). .
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1/ Nguon goc tap vo co trong dwoc chat

v' Céac thanh phd cung cap tén cta cac nguyén té khac nhw Holmium
(Ho, & Stockholm), Ytterbium (Yb, & Ytterby, Sweden), Berkelium
(Bk, Berkeld¥

v Cac nguyén to dwoc dat tén theo cac hanh tinh nhw Uranium (U),
Plutonium (Pu) va Neptunium (Np). 3

v Cac nguyén t6 cé tén tir mau sac: Praseodymium (Pr, mau xanh 134
cay), Rubidium (Rb, mau dd) va Cesium (Cs, bau troi xanh). I

v’ Cac nguyén tb cé tén tr nha khoa hoc nhw Curium (Marie Curie,
96, Cm), Einsteinium (Albert Einstein, 99, Es), Fermium (Enrico
Fermi, 100, Fm), Mendelevium (Dmitri Mendeleev, 101, Md) va
Seaborgium (Glenn Seaborg, 106, Sg)
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Tom tat cac xu hwéng tuan hoan trong bang Mendeleev
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Nhac lai cac thong so6 co’ ban trong HPT:

« N, =6,02x 102 mol' (hang s6 Avogadro, s0 hat co ban
trong mo6t mol)

« kg =1,38 x 102 J.K' (pt Boltzman)

« F=96.485,34 C.mol" (pt Nersnt)

« R=8,31J.mol'.K*1=0,082 L.atm.mol'.K-1 (HS khi ly tuéng)

Cac lanh vuwc lién quan trong phan tich vét vé co:
 Phan tich nguyén t6

« Phan tich vét kim loai

« Phan tich tap chat

« Phan tich déng vi (cung sb Z, khac so neutron hay khac s
khéi)
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1/ Nguon géc tap vo co trong dwoc chat — thanh pham
1.1. Nguyén liéu thé, thudc thir, dung méi trong quy trinh tdng hop
dwoe chat thwong tao ra mudi vé co nhw clorid, sulfat, phosphat, kim
loai nang ...
> Thay tinh c6 thé 1a nguén 6 nhiém kim loai nang
> Vat lidu loc va chat hap phu dung trong qua trinh loai mau, két tinh,
tinh ché bang sac ky c6 thé thdi ra KL nang va mudi cliia acid vo co
> Lwong vét clia thudc ther vo co’ 1a ngudn gay 6 nhiém tap vo co
» tac nhan oxy héa nhuw: selen dioxid, chrom trioxid, permanganat,
mudi Hg(ll) = vét Se, Cr, Mn va Hg
= tdc nhan khr héa nhuw: Li-Al hydrid (LiAIH,), Natri Borohydrid
(NaB) — vét Alva B
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1/ Nguon goc tap vo co trong dwoc chat — thanh pham
1.1. Nguyén liéu thd, thudc thtr, dung mdi trong quy trinh tdng
hop dwgc chat thwong tao ra mudi vé co nhw clorid, sulfat,
phosphat, kim loai nang ...
> San pham chuyén hoéa clda dwoc chat ciing la ngudn gay 6

nhiém tap vo co

= Mudi Phosphat hinh thanh tir sw thdy phan cua ester

phosphat

= Hydrazin (NH,-NH,) hinh thanh tr sy thay phan cua
hydrazon, hydrazid
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1/ Nguon goc tap vo co trong dwoc chat — thanh pham

1.2. Ta duwoc:

< Cac ta dwoc dwoc st dung trong nganh Dwoc phan I&n con
dwoc st dung trong thwc phdm va my pham nhat 1a cac ta
duwoc twv duwong nhw lactose, sucrose, tinh bo6t, cellulose vi
tinh thé, PEG (macrogol), polyvinylpyrrolidon (povidone), acid
stearic, Mg stearat, Ca phosphat, acid silicic ... ma viéc phoi
trdn, chat lwong va do tinh khiét 1a kho kiém soat so véi Duoc
chat (dwoc kiém soat b&i cac chuyén luan trong Dwoc dién)

< Lwong ta duwoc s dung trong cong thirc thanh pham thwdng
I&n hon nhiéu so véi dwoc chat, do dé do tinh khiét cua ta
dwoc cling 1a van dé can kiém soét chat ché vi anh hwdng do
on dinh cla dwoc chat (hon 1a gay ddc vi chi la lwong vét).
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1/ Nguon goc tap vo co trong dwoc chat — thanh pham
1.2. Ta duwoc:

** Lwu y la gi&i han cac tap vo co trong ta dwoc thwong I&n hon
trong dwoc chat. (gi¢i han clorid trong dwoc chat thwdng 1a
100 ppm # 0,010% trong khi v&i ta dwoc magnesi stearat |a
0,1%)

Viéc thiét lap quy trinh phan tich vét cac tap chat vé co mot mat
do ddc tinh clia chung (Hg, As, Hydrazin ...), mét mat dé danh
gia quy trinh SX va tinh ché dwoc chat thdng qua mirc dd gidi
han cla tap chat vo co.
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2/ Yéu cau co ban

> Phan tich vét rat khac voi phan tich thwong quy. Pé c6 duoc
cac két qua tin cay khi phan tich vét (ca& hop chat vd co 1an
hiru co) & néong dd < 100 ppm can phai ngan nglra sy
nhiém chéo. Vé co ban, sw 6 nhiém trong dung dich thip
cudi cung (dung dich dwoc st dung dé xac dinh) gay ra phan
I&n sai so.

> Sy 6 nhiém nhw vay co thé dwoc bat ngudn khdng chi tw
dung cu, thiét bi hoac thudc thir ma con ttr méi trwdng, hodc
quy trinh phan tich ....

> D& ngan nglra 6 nhiém, khu vwe phan tich vét t6t nhat nén
biét lap hoan toan v¢i cac khu vwec phan tich thwong quy.
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2/ Yéu cau co’ ban

> Tat ca cac thiét bi va cac dung cu dwoc s dung cho phan
tich vét nén dwoc lap dat & bao tri riéng biét véi cac thiét b
s dung dé phan tich thwdng quy. Néu viéc nay khdng kha
thi, can c6 SOP van hanh thiét bi nham ngan chan nguy co
nhiém chéo khi cac thiét bj va dung cu nay dwoc chia sé (?)

> Néu khdng thé coé khu vwe cach ly, nén st dung ta khéng
¢ 6 nhiém (nhw ta vi khi hau co6 kiém soat khi va VK)

> Néu c6 thé nén st dung do thay tinh hodc nhwa dung mét
lan (disposable apparatus).
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2/ Yéu cau co ban

> Can xem xét cac hoat ddng khac dang tién hanh trong cung
moét khu vwe. Rlka may hodc thiét bi mot cach ky lwéng va
sw nhiém chéo phai dwoc gidm thiéu tdi da cho mau trang.

> Khéng mang theo mau c6 néng dd cao cla chat can phan
tich vao khu vwc thir nghiém
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3/ Xt ly mau trong phan tich vét chat vé co:

- Viéc kiém soat vét tap chat vo co la cong viéc quan trong
trong nhiéu nganh céng nghiép, dién hinh Ia trong cdng
nghiép ban dan doi hdéi mirc do tap chat phai dwoc gitr &
murc rat thap dén ppm, hoac trong cong nghiép hat nhan.

« Ngoai ra sy quan tdm vé

thwdng xuyén chat lwong

chat gady 6 nhiém
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3/ Xt ly mau trong phan tich vét chat vo co:

« Tién bo trong y / sinh hoc da chi ra cac nguyén to thiét yéeu
nhu Mn, Fe, Co, Cu, Zn, Mo, I, Ni, Se, Sn va cac nguyén to doc
hai nhu Pb, Hg, Cd.

« Viéc kiém tra nhirng nguyén td nay trong cac md va dich sinh hoc
cling nhw trong thwe pham da tré tré thanh yéu cau trong kiém tra
an toan thwc pham va gié tri dinh dwéng.

« Trong thwc té, viéc phan tich bat dau bang cach lay mau dai
dién, chuan bi mau (thwdng bao gém ky thuat tach va/hoac lam
giau mau). Chat phan tich co6 thé Bl “méat di” do hap phu hoac bay
hoi va co thé Bl “nhiém tap” vao tir nguén khdng khi, dung cu
PTN, hoa chat,

« Ngay cé khi da chirng minh rang phwong phap phan tich dat két
qué chinh xac, cling c6 thé gap that bai khi m&c ndng dd cua chat
phan tich ndm ngoai LOD/LOQ.
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3/ Xt ly mau trong phan tich vét chat vé co:

3.2. Xt ly mau:

3.2.1. Lam giau mau (Preconcentration)

Ham Iwong tap chat vo co & dang vét trong mau thir thuwdng rat
thap, co thé dén phan triéu, phan ty. Cac phwong phap phan tich
théng thwdng khé dat dwoc hiéu qua trong viéc dinh lwgng do
ham Ivong cua chung duwdi gi¢i han phat hién cua phwong phap
cdng v&i nhiéu do nén mau phc tap 1am tin hiéu phan tich kho
dat dwoc yéu cau cia mot quy trinh phan tich thuéng quy. Bé
khac phuc diéu nay cac phwong phap lam gidu mau dwoc st
dung dé tdng néng dd trong mau, loai bé nén mau va céac
thanh phan gay nhiéu, giup phwong phap phan tich nhay hon,
dat dd dung, va két qua phan tich tin cay hon.



PHAN TiCH VET CHAT VO CO

3/ Xt ly mau trong phan tich vét chat vé co:

3.2. Xt ly mau:

3.2.1. Lam giau mau (Preconcentration)

Qua trinh trong d6 ty 1& s6 lwong mong mudn cda chat phan tich

trong nén mau phurc tap dwoc nang cao va thuwdng dwoc tach ra

tr cac chat vo co khac dé cai thién mirc gidi han LOD/LOQ va
lam tang d6 nhay, dé chinh xac.

Ky thuat chiét 16ng-1dng, trao déi ion, dong két tha, hap phu,
siéu ly tdm va chiét pha ran (SPE).

« Hién nay, chiét I1dng-1dng dwoc s dung sau khi tao phirc kim
loai trong chat vo co véi cac phdi tlr hiru co chra N, S hay
nhém phenol (?) (vi du: Napthol tao phirc v&i hau hét cac kim
loai chuyén tiép).
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3/ Xt ly mau trong phan tich vét chat vé co:

3.2. Xt ly mau:

3.2.1. Lam giau mau (Preconcentration)

- Ky thuat chiét SPE thuwdng ap dung trén chat hap phu
Chromosorb-107.

 Can lwu y chuan bi mau hét strc can than, dung méi, nwdc cat
doi hdi do tinh khiét cao, dung cu thuay tinh phai la dung cu cap
| (trung tinh). Tot nhat dung cac loai 6ng PE dé pha lodng mau
nham tranh phoi nhiém céac ion kim loai nhom 1A, 1IA cé trong
thay tinh.
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3/ Xt ly mau trong phan tich vét chat vé co:
3.2.1 X ly mau: lam giau mau (Preconcentration)

lam
giau
mau

Trao ddi ion

Pong két tua
Tach Chat phan tich tw

nén mau phurc tap Hap phu

DPién di
Siéu ly tam

, . _Chiét 13ng-1n
Chiét phan b6 < = Iong-ong
Chiét pha ran
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3/ Xt ly mau trong phan tich véet chat vé co:

4 A Phdi t& hiru co chra N, S hay
, nhom Phenol (vd: Napthol)
Phic Chat
Chat vé co
\_ J

Chiét Idng-ldng
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3/ Xt ly mau trong phan tich véet chat vé co:
3.2. Xt ly mau:

3.2.2. V6 co héa mau

C6 chat phu gia bao vé
V6 co hda khod <

Khéng co6 chat phu gia béo vé

Vo

Kijedanhl - HCI, H,S0,, HNO,, HCIO,
CO’ A, ., x = HNOB'H2804, HF'H2804
hoa VA co hda wdt NOI ap suat |- H,S0,-KMnO4, HNO,-H,0,
mau

LO vi song

V6 co hda khd — wét két hop
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3/ Xt ly mau trong phan tich véet chat vé co:
3.2. Xt ly mau:
3.2.2. V6 co hdéa mau

Co
chat
phu
gia
bao
Ve

Mudi: KNO,, Ca(NO,),, Mg(NO,),, LiBO,, Na,B,O...
Kiém-mudi: KOH-NaHCO., KOH-Na,SO,,...
Mudi-peroxid: KHCO,-Na,O,, NaHCO,-Na,O.,,...

Kiém manh-peroxid: NaOH-Na,O,, KOH-Na,O.,,...

Kiém-mudi-chat oxy hoa: KOH-NaHCO,;-Na,0.,...
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4/ Cac phwong phap phan tich cé dién PT vét chat vo co’

- Hau hét cac phucong phap phat hién / xac dinh tap chat
vd cd trong cac dudc chat ngay ca trong dudc dién
ducng dai déu la cac phuong phap cd dién dua trén cac

phan Ung hoa hoc don gian tao két tua hoac tao cac

chat mau.

« Phan U'ng tao mau la cd s cho cac thi’ nghiém gidi han
dua trén so sanh truc quan mau sac hodc do do6 hap
thu bang may quang pho. Tinh chon loc va dd nhay cua
viéc xac dinh tap chat kim loai co thé dudc cai thién
dang ké bang phuong phdp quang phd nguyén tr,
phuong phap sac ky ion, dién di mao quan va dién hda
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4/ Cac phwong phap phan tich cé dién PT vét chat vo co’

4.1. Tro toan phan (Residue on ignition)

Phuong phap tong quat nhat va nhanh nhit dé cé dugc mot birc
tranh tong thé vé& ham lugng tap chat vd co 1a xac dinh TRO TOAN
PHAN. VAt liéu (vai gam) dugc , sdy 1 h ¢ 100-105 °C rdi dem nung
trong 16 nung & 600 + 25 °C. Sau moi IAn nung, 18y chén nung cling
can tro dem lam ngudi trong binh hdt am rdi can. Trong qua trinh
thao tac khong dugc dé tao thanh ngon Ira. Néu sau khi da nung lau
ma van chua loai hét carbon cla tro thi dung nudc néng dé lay can
ra, loc qua gidy loc khong tro roi lai nung can va giay loc trong chén
nung. Tap trung dich loc vao tro & trong chén, lam boc hoi

can than tGi khé rdi nung dén khéi lugng khong ddi. TRO TOAN PHAN
la gia tri khac biét gilra hai [an can. Gidi han TRO TOAN PHAN trong
phan I8n cac chuyén luan dudc chat la 0,1%
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4/ Cac phwong phap phan tich c6 dien PT vet chat vo co’
4.1. Tro toan phan (Residue on ignition)
> DDVN V (tu tham khao):
» Phudng phap 1: mau thir 1a dugc liéu, thudc tir dugc liéu
- Phudng phap 2: mau thir khac
> Residue on Ignition Test: JP XV (2.44.); BP 2020 (Appendix
VI); USP (General chapter <281>)
> EP 8 (2.4.16. Total ash)
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4/ Cac phwong phap phan tich co6 dién PT vét chat vo co

4.2. Clorid:

> Thu' nghiém gidi han ban dinh lugng ion clorid dua trén
phan Ung két tua AgCl khi thém thudc tho AgNO; vao dung
dich nudc cia mau thir dugc acid hda bang HNO;. DO duc
cta dung dich phan (ng dudc so sanh vdi dung dich chuan
clorid. Cac halogenid déu cho phan Ung ducng tinh.

> Thé tich / khdi lugng cla dung dich th&r nghiém theo quy
dinh cda Dugc dién thudng Ia 10 - 40 ml / vai trdm miligam.
GiGi han c6 cac gia tri khac nhau trong cac chuyén luan

khac nhau. LOD dén 1 pg clorid / 10 ml (0,1 ppm). Di€u nay

cho phép udc lugng phép thi ngay ca muc yéu cau thap

nhat (20 - 30 ppm clorid).




PHAN TICH VET CHAT VO CO
4/ Cac phwong phap phan tich co6 dién PT vét chat vo co

4.2. Clorid:

> DDVN V PL 9.4 Xac dinh gidi han cac tap chat - 9.4.5 Clorid
(tu’ tham khao)

> USP 40 (General Chapters <221> Chloride and Sulfate); BP
2020: EP 8.0 (2.4.4. Chlorides)

4.3. Fluorid

Vét cla cac ion fluorid trong dugdc chat cd thé dugc udc tinh

bang cac phuong phap so mau khac nhau.

> EP, BP (EP Method 2.4.5) va DDVN V (PL 9.4.6 Xac dinh gidi
han Fluorid) (& tham khao) si dung thudc thu la phuc cua
acid aminomethylalizarin diacetic vGi Ce (III) c0 mau do
chuyén sang xanh lam khi c6 mat ion florid.
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PHAN TICH VET CHAT VO CO

4/ Cac phwong phap phan tich co6 dién PT vét chat vo co
4.3. Fluorid
Thi nghiém nay dua trén so sanh vé mau
xanh lam hinh thanh do cac ion fluorid trong
dung dich thir nghiém va trong dung dich
chudn F 10 ppm dudc tdch ra bang su
chung cat véi moi chat tetracloroethan. (Ts
= 146 °C) tUr dung dich H,SO, (TT) d€ th
dugc hai acid HF ngung tu lam déi mau cla "
thudc thi la phdc chat da sur dung. U
> USP 40: dién cuc chi thi ion fluorid, do

E(mV) theo ndng d6 F chuén 0,1 dén 1,0

ug/mL. S dung dung cu bang nhua

400

Figure 2.4.5.-1. = Apparatus for limit test for fluorides
Dimensions in millimetres



PHAN TICH VET CHAT VO CO
4/ Cac phwong phap phan tich co6 dién PT vét chat vo co
4.4, Sulfat
Thir nghiém gidi han ion sulfat dua trén su' hinh thanh tua
bari sulfat khi thém thudc tha bari clorid vao dung dich thr
da dugc acid hoa bang acid hydrocloric. So sanh do duc cua
dung dich thdr va dung dich chudn dugc thuc hién theo cach
tueng tu' nhu thd nghiém vdi ion clorid. D6 nhay thap nhung
van dap (rng yéu cau gidi han vai trdm ppm.
> DBVN V (Xac dinh gidi han cac tap chat - 9.4.14 Sulfat ({v
tham khao)
» Limit Test for Sulfates — (EP method 2.4.13) (BP 2020)
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PHAN TICH VET CHAT VO CO
4/ Cac phwong phap phan tich co6 dién PT vét chat vo co
4.5. Phosphat
Viéc xac dinh ion phosphat trong dudc chat (thudng la dang ester
phosphat) dua trén su’ hinh thanh cac polyacid mau khac nhau.
- Xac dinh phosphat tu’ do trong prednisolon natri phosphat do su’
hinh thanh cua molybdo vanado phosphat mau vang khi thém
thudc thir molybdovanadat.

- Xac dinh phosphat tu’ do trong hydrocortison natri phosphat (chat
khir methylaminophenol-sulphit; do quang phé & 730 nm), trong
thioguanine (chat khir acid aminonaphtolsulphonic, do ¢ 620 nm).
LOD ~ 300 ppm.
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PHAN TICH VET CHAT VO CO
4/ Cac phwong phap phan tich co6 dién PT vét chat vo co

4.5. Phosphat

- B0 nhay cao hon dat dugc véi thubc thir la acid sulphomolybdic

vdi chat khir SnCl,. (DBVN V, BP, EP)

> DBVN V (Xac dinh gidi han cac tap chat - 9.4.12 Phosphat (&
tham khao)

» Limit Test for Phosphates — (EP method 2.4.11) (BP 2020)

4.6. Sulphit (S05%)

- O mirc ndng d6 15 ppm trong glucose c6 thé do dudc & 583 nm

do su khu mau thudc thu fuchsin-formaldehyd (mau hong)

> DBVN V, EP, BP 2020: khong co phép thur gidi han Sulphit

- Khi dugc acid hda bang HCl 3 N, ion sulfit va bisulfit tao ra sulfur

dioxid lam den gidy loc dugdc lam &m bang HgNO3 (TT)

> USP40: phan ung dinh tinh
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PHAN TiCH VET CHAT vO CO

4/ Cac phwong phap phan tich co6 dién PT vét chat vo co

4.7. Kim loai nang (Heavy Metals)

USP khdng ap dung phép thir nay tr sau thang 01/2018 (USP 41)
USP — Limit tests: chi cé cac phép th gi&i han Al, As, Fe, Pb, Hg,
Se. USP 40 quy dinh As, Cd, Pb va Hg, phai duwoc xem xét trong
danh gia rdi ro 6 nhiém (& murc ti thiéu).

USP 40 - General Chapters: <233> Elemental impurities-
procedures md t& hai quy trinh phan tich (Quy trinh 1 va 2) dé
danh gia mirc do cla cac tap chat nguyén t6. Hai quy trinh nay
cling mé ta cac tiéu chi cho viéc chap nhan cac quy trinh thay thé.
Bang cach thdm dinh quy trinh dé& xac nhan rang hai quy trinh
phan tich 1 va 2 dwoc md ta 1a phu hop dé st dung trén cac mau
ther dwoc chi dinh



PHAN TiCH VET CHAT vO CO

4/ Cac phwong phap phan tich co6 dién PT vét chat vo co

4.7. Kim loai nang (Heavy Metals)

« Th{ nghiém gidi han kim loai nang dua trén su hinh thanh két tua
cd mau khong hoa tan (thudng la mau nau) khi cac ion nay dugc
phan 'ng trong dung dich acid (pH 3-4) véi Hydrogen Sulfid hoac
thioacetamid (MeCSN) thuy phan trong cac diéu kién diéu ché
thubc thir dé€ tao thanh H,S. Néu ndng do6 cla cac ion kim loai rat
thap, thu dugc dung dich keo cua sulfid kim loai nang cé mau nau
dugc so sanh gilta dung dich th nghiém va dung dich chuén.
Trudng hgp mau thdr khong hoa tan trong nudc, thir nghiém cé
thé dugc thuc hién trong dioxan hodc acetone hodc sau khi d6t
chay hodc vO cd hoa bang acid nitric. Phan &tng nhay & nong do
10-20 ppm (dudc biéu thi bang chi). Quang phd nguyén t 1a
phép do chon loc, nhay va chinh xac hon



PHAN TICH VET CHAT VO CO
4/ Cac phwong phap phan tich co6 dién PT vét chat vo co
4.7. Kim loai nang (Heavy Metals)

» DDVN YV - PL 9.4.8: ¢c6 8 phwong phap thr (tw tham khao)
Lwu y: Dung dich kiém tra dwoe chuan bj ti lwong ché pham gidng

nhw lwong ché pham dung dé chuan bi dung dich thir va thém thé
tich dung dich chi mau giéng nhw thé tich dung dich chi mau dung
dé chuéan bi dung dich déi chiéu. Phép thir chi cé gia tri khi dung dich
kiém tra c6 mau dam it nhat 1a bang mau cua dung dich dbi chiéu.

» BP 2020 (Heavy Metals — EP method 2.4.8): method A-H:
Phép th&r twong thich hé théng gibng cach danh gia trén. Bd sung
thém “Néu két qua kho danh gid, cho phép loc cac dung dich thir va
chuan cham déu qua mang loc 0,45 pm bang bom tiém v&i ap suat
vira phai. So sanh cac vét trén giay loc thu dwoc
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PHAN TICH VET CHAT VO CO
4/ Cac phwong phap phan tich co6 dién PT vét chat vo co
4.7. Kim loai nang (Heavy Metals)

4.7.1. Chi (Pb)

Phwong phap dac hiéu va nhay dé phat hién chi 1a phwong phap
chiét do mau véi phdi tir dithizon (Diphenylthiocarbazon). Thi
nghiém nay dwa trén sw chiét xuat chon loc bang chloroform cua
phrc hop chi-dithizon trong dém citrate (kiém nhe) v&i sy cd mat
cia hydroxylamin va so sanh bang mat thwérng dwdi anh sang
khéch tan mau tim ctia 10 ml dung dich th&r da dwoc vb co hda va
10 ml dung dich Pb chuan 1 ppm theo quy trinh.

» USP 40: General Chapters: <251> LEAD (tw tham khao)
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PHAN TiCH VET CHAT vO CO

4/ Cac phwong phap phan tich cé dién PT vét chat vo co’

4.7. Kim loai nang (Heavy Metals)

4.7.2. Sat (Iron)

« Trong sO nhiéu phucng phap chon loc va nhay la phucng phap so
mau dua trén su hinh thanh phldc mau dé6 mau [FeSCN]2+. Phép
th(r dua trén su so sanh mau sac cla dung dich th( va dung dich
chuén [USP]. Ion Fe2* phai dugc oxy hda thanh Fe3* trude khi tao
phan 'ng mau.

« Phan Ung mau khac s dung phoi tU la acid mercaptoacetic (‘I‘I')

(hay acid thioglycollic).
> DDVN V (PL 9.4.13 — Sat, tu tham khao) HS\)J\GH

> EP 8; BP 2020 (Limit Test for Iron - EP method 2.4.9)
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PHAN TiCH VET CHAT vO CO

4/ Cac phwong phap phan tich cé dién PT vét chat vo co’
4.7. Kim loai ndng (Heavy Metals) U

4.7.3. Thuy ngan (Mercury) @

« MOt trong sO phan U'ng mau xac dinh thuy ngan la phan Ung tao
phirc dithizonat-Hg trong acid sulfuric 1 N, chiét bang CHCl;. Dung
dich th(r va dung dich chudn dugc chudn dd trong mot binh lang
gan v6i dung mdi chloroform sau moi [an phan (ng tdng mau. Tai
diém két thic, mau cua dich chiét cudi cung chuyén tir mau vang
cam (mau cua dithizone) sang mau xanh luc (mau cua phuc thuy
ngan (II) dithizonat).

» USP 40 (General Chapters: <261> MERCURY — method I): quy
trinh chudn bi mau thir va chuin dé phan (ng tao phirc gidng
quy trinh th( gidi han Pb <251>.



PHAN TICH VET CHAT VO CO

4/ Cac phwong phap phan tich co6 dién PT vét chat vo co

4.8. Cac Kim loai khac

4.8.1. Kali (Potassium)

« ThU nghiém gidi han dua trén su’ so sanh d6 duc mo dudc tao ra
vGi thuGc thu natri tetraphenylborat (C,H:).,B-Na+* gitra dung dich
thir v&i dung dich chuén kali 10 ppm.

» BP 2020 (Appendix VII Limit Tests - Ph. Eur. method 2.4.12)

« Thir nghiém gidi han dua trén phan (tng tao tua trong dung dich
muoi kali (trung tinh, ndng do dac vua phai tuy thudc vao do hoa
tan va ham lugng kali trong mau) natri bitartrate (TT) tao ra két
tda tinh thé mau trdng tan trong NH,OH 6 N va dung dich kiém
(moi bang cach cha xat bén trong 6ng nghiém vdi thanh thay tinh
hoac thém it acid acetic bang hodc con)

» USP 40 (General Chapters: <191> Identification tests-
general): chi lam phan ng dinh tinh



PHAN TICH VET CHAT VO CO
4/ Cac phwong phap phan tich co6 dién PT vét chat vo co
4.8. Cac Kim loai khac
4.8.2. Kim loai kiém tho IIA (Alkaline-Earth Metals)

> BP 2020 (Appendix VII Limit Tests - Ph. Eur. method 2.4.6): Thur
nghiém gidi han dua trén su so sanh d6 duc mdG dugc tao ra VvJi
thudc tha natri tetraphenylborat (C,H:),B-Na* gitra dung dich thur vai
dung dich chuan kali 10 ppm.

> USP 40 chi lam phan (ng dinh tinh Ba2*, Ca?*, Mg?* (USP 40-
General Chapters: <191> Identification tests-general)

» BP 2020 (Appendix VII Limit Tests - Limit Test for Magnesium
and Alkaline-earth Metals - Ph. Eur. method 2.4.7): dinh lugng so
sanh v&i dung dich chudn Zn2*xac dinh cac kim loai kiém thé ngay ca
& muc tap chat dugc dinh lugng bang phuang phap tao phic (dung
dich chuadn dd complexon 0,01 M vdi chi thi den Mordant)



PHAN TICH VET CHAT VO CO
4/ Cac phwong phap phan tich co6 dién PT vét chat vo co
4.8. Cac Kim loai khac
4.8.3. Nhdom (Aluminium)
 Viéc xac dinh gidi han nhom rat nhay LOD khoang 1 ppm
bang quang phd huynh quang cla phlc chat Al vGi 8-
hydroxyquinoline chiét bang chloroform (& = 392 nm, A, =
518 nm).
> BP 2020 (Appendix VII Limit Tests - Limit Test for
Aluminium - Ph. Eur. method 2.4.7)
» Quang phd hap thu AAS & 309 nm

> USP 40 (General Chapters: <206> Aluminum) (& tham
khao)
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PHAN TICH VET CHAT VO CO
4/ Cac phwong phap phan tich co6 dién PT vét chat vo co
4.8. Cac Kim loai khac

4.8.4. Arsen (Arsenic)

« Do ddc tinh cao, phuong phap phai nhay dé xac dinh & mirc do 1 ppm:
Arsen dugc chuyén thanh arsin bgi hydro mdi sinh (k€m/H,SO,). Arsin sé&
tao phuc véi bac diethyldithiocarbamat [(C,H:),CS,]"/Ag* c6 mau do hap
thu & 535-540 nm. (USP 40, General Chapters: <211> Arsenic, method I)

« DO nhay dat dugc theo cach tuong tu: arsine tao ra ti€p xuc véi mot dia
gidy loc ngdm t&m vai HgBr, arsine s& tao ra mot dém cé MAU (vang
cua phuc H(HgBr),As va den cua HgsAs,) (BP, Method A) (fv tham khao)

« Phan Ung dan gian nhung d6 nhay kém hon: dung thudc thd KI trong
dung dich hypophosphit (NaH,PO,/HCl), so mau véi dung dich chuan As
10 ppm (BP, Method B) ({u' tham kh&o)

> DBVN V — PL 9.4.2 — Phudng phap A va B
» BP 2020 (Appendix VII Limit Tests - Limit Test for Arsenic - Ph. Eur.
method 2.4.2)
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PHAN TICH VET CHAT VO CO
4/ Cac phwong phap phan tich co6 dién PT vét chat vo co
4.8. Cac Kim loai khac

4.8.4. Arsen (Arsenic) ! g
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Dung cu cho phuang phap A
Dung cu cho phuong phap I va II (DDVN, BP)
(USP)




PHAN TICH VET CHAT VO CO
4/ Cac phwong phap phan tich co6 dién PT vét chat vo co
4.8. Cac Kim loai khac

4.8.5. Selen (Selenium)
« Sau khi vO cd hda, selen tao phuc véi thudc tha chon loc la 2,3-
diaminonaphtalen, so sanh d6 hap thu & 380 nm gilra dung dich th( va

dung dich chuan Se 1 ppm
NH, N
H,Se0; + H “ \\Se
NH; I:T‘;IF

> USP 40 - General Chapters: <291> Selenium (v’ tham khao)
« DBVN V / BP 2020 khong quy dinh phép thi gidi han Se (trong Phu luc /
phuong phap chung)
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PHAN TICH VET CHAT VO CO
5/ Cac phwong phap phan tich hién dai
5.1. Quang phd h&p thu nguyén tir (Zeeman FAAS va GFAAS)

5.1.1. Paladi (Palladium)

. Viéc xU Iy mau dugc chat (enalaprii maleat, ethionamid, terazosin
hydrochlorid va fluoxetin hydrochlorid) bang cach hoa tan dan gian trong
HNO; (2% - 70% tly theo dd hoda tan cliia mau phan tich). Do d6 hap
thu & 247,6 nm. Thudng xu’ ly mau véi nong dd cao ctia HNO; ap dung
cho may QP AAS dung lo graphite (Zeeman GFAAS). Gidi han phat hién
(LOD) va gidi han dinh lugng (LOQ) lan lugt la 0,7 va 2 ppm. D0 chinh
xac t6t (RSD khodng 5%) da thu dugc cho cac mau nay & mlc Pd gan
vGi LOQ. D6 hdi phuc tir 94 dén 109% khi thém Pd vao mau thr & nong
dd 0,02 — 0,05 pg/ml tir dung dich chudn me 0,5 ppm.

> BP 2014 yéu cau thur giGi han Pd trong chuyén luan Ramipril (BP
2020 da rut yéu cau nay); USP 41 chuyén luan Ramipril



PHAN TICH VET CHAT VO CO
5/ Cac phwong phap phan tich hién dai
5.1. Quang phd h&p thu nguyén tir (Zeeman FAAS va GFAAS)
5.1.2. Nickel
Mau (ddu béo hydrogen héa) dudgc vé cd hda 6 600 °C trong hon
hdp acid nitric / hydroperoxid trong 10 vi séng. D6 hap thu cua Ni
dudc do & 232 nm trong mot 6ng nhiét phan bang carbon graphit
bang may quang phd hdp thu nguyén tir dudc trang bi hé thdng bl
nén Zeeman (Zeeman GFAAS)
» BP 2020 (Appendix VIII R. Nickel in Hydrogenated Vegetable
Oils - Ph. Eur. method 2.4.31); (Appendix VII Limit Tests -
Limit Test for Nickel in Polyols - Ph. Eur. method 2.4.15) (tu
tham khao)
> USP 40 khong con phép thd& Nickel trong chuyén luan
Hydrogenated Vegetable Oils




PHAN TiCH VET CHAT vO CO

5/ Cac phwong phap phan tich hién dai
5.1. Quang phd h&p thu nguyén tir (Zeeman FAAS va GFAAS)

5.1.3. Chi
Phép thir thudng quy xac dinh chi bang cach chiét 1dng-ldng phirc
chat chi (II) pyrrolidin dithiocarbamat trong dung moi methyl isobutyl
keton va do d6 hap thu ¢ 283,3 nm (den Pb) trong ngon IUra khong
khi-axetylen (FAAS) bang phucng phap thém chuan (LOQ 0,5 ppm
nén can lugng mau I8n hodc phai lam giau mau). Cai thién dd nhay
bang GFAAS
> DDVN V — PL 9.4.4 — Pb trong dudng
> BP 2020 (Appendix VII - Limit Test for Lead in Sugars - Ph.
Eur. method 2.4.10) (tu tham khao)
> USP 41 — mot sO chuyén luan yéu cau thur gidi han Pb bang
GFAAS




PHAN TiCH VET CHAT vO CO

5/ Cac phwong phap phan tich hién dai
5.1. Quang phd h&p thu nguyén tir (Zeeman FAAS va GFAAS)

5.1.4. Cac kim loai khac

EP, USP con ap dung AAS dé xac dinh Na, K, Ca, Sr, Ba, Mg, Al, Hg,

Ag, Cu, Fe, B, Cd, Pt va Zn.

« Xac dinh Na va K: do I: hoac A lan lugt ¢ 589,5 nm va 766,5 nm
bang FAAS dugc khuyén cdo trong dugc dién.

« Tap chat Na va K dugc thr nghiém trong mudi Ca, Mg Li; Na
trong mudi Kali va K trong mudi Na.

« Tap chat Ca dugc xac dinh trong mudi Mg bang FAAS do db hap
thu 6 422,7 nm (den Ca) trong ngon Itra N,O-acetylen.



PHAN TiCH VET CHAT VO CO

5/ Cac phwong phap phan tich hién dai
5.1. Quang phd h&p thu nguyén tir (Zeeman FAAS va GFAAS)
5.1.4. Cac kim loai khac

 Trong mudi Ca, vét Mg va Sr dugc kiém tra bdi FAAS.

« Th(r giGi han Ba trong protamine.HCI (gidi han 10 ppm) bang FAAS
do do hap thu & 553,6 nm (den Ba).

« USP 40 ap dung k¥ thudt tuong tu dé thir nghiém gidi han Mg
trong calci acetat bang FAAS do do hap thu & 285.2 nm (dén Mg)

« EP quy dinh gidi han:

v Cu trong axit ascorbic 5 ppm, axit mefenamic 10 ppm,
parnaparin natri 10 ppm, bleomycin sulphate 200 ppm bang
FAAS G 324,8 nm (den Cu).

v Cd trong kém acexamate (2 ppm), kém stearat (5 ppm) bang
FAAS G 228,3 nm (den Cd)



PHAN TICH VET CHAT VO CO
5/ Cac phwong phap phan tich hién dai
5.1. Quang phd h&p thu nguyén tir (Zeeman FAAS va GFAAS)
5.1.4. Cac kim loai khac
« EP quy dinh gidi han:
v Hg (10 ppm) trong penicillamine bang FAAS & 254 nm (dén Hg)
v" Al trong dich albumin nguGi v@i gidi han 0,2 ng/ml; trong dung
dich Natri lactat (dung cho loc mau, chay than nhan tao va cac
dung dich loc mau) vdi gidi han 0,1 ng/ml bang GFAAS & 309,3
nm (den Al)
v' Ag trong cisplatin bang FAAS & 328,1 nm (dén Ag)
v'Zn (25 ppm) trong glucagon, propyl! gallate va tim gentian bang
FAAS G 213,9 nm (den Zn)



PHAN TICH VET CHAT VO CO
5/ Cac phwong phap phan tich hién dai
5.3. Dién hoa (xem hoc phan PTDC)
Ion fluorid: 50 ppm trong ta dudc calci phosphat; 10 ppm
trong calcium ascorbat; 10 ppm trong desfluran dudc xac dinh
bang phuong phap do dién thé vai dién cuc chi thi chon loc ion
fluorid trong dém acetat pH 5,2



PHAN TICH VET CHAT VO CO
5/ Cac phwong phap phan tich hién dai
5.4. Sac ky ion (xem hoc phan PTDC)
Sac ky ion cho phép xac dinh tap chat vo co (ca anion va ion
kim loai) trong dugc chdt va cac ché pham. Cac anion
(halogenid, sulfat, nitrat, phosphat) dé dang tach ra khoi nén
thudc bang cac cot trao doi ion khac nhau va dugc xac dinh &
mic do vét bang detector UV (thudng ap dung cho ion
phthalat trong dich rira giai). Mot kha nang khac la viéc sur
dung detector dd dan dién (ECD).



PHAN TICH VET CHAT VO CO
5/ Cac phwong phap phan tich hién dai
5.4. Sac ky ion (xem hoc phan PTDC)

v Al dugc xac dinh trong thudc tiém glucose, dung dich
mudi va nudc vd khudn bang cach dun sbi véi acid
sulfuric 0,05 M trong 5 phut (dé phan huy cac phic chat
hién dién), ti€p theo la tach sac ky ion va dinh lugng
bang detector huynh quang st dung dan xuét sau cot véi
acid 8-hydroxyquinolin-5-sulphonic. Gidi han phat hién la
dudi 0,5 ng / ml. Két qua nay tucng ducng vai két qua
dinh lugng bang ICP-AES.



PHAN TICH VET CHAT VO CO
5/ Cac phwong phap phan tich hién dai
5.5. Dién di mao quan (Capillary ion electrophoresis) (hoc phan PTDC)
v Phucong phap CIE dudc ap dung thanh cong bdi M. E. Swartz
(1993) dé phat hién cac anion & mic d6 vi lugng (clorid, sulfat,
nitrat, citrat, fumarat, phosphat, carbonat va acetat) va dé dinh
lugng cac cation (calci, natri, sat II va kém) trong thudc multivitamin
(PRENATAL).
- BOi vai cac anion: dién ap phan cuc am 20 kV, UV detector ¢ 254
nm va chat dién hoat cationic 5 mM, pH 8,0
- BOi vdi cac cation: dién ap phan cuc ducng 20 kV, detector UV &
185 nm va chat dién hoat anionic 5 mM, pH 4,4.
Viéc st dung chat dién hoat 1a dé tao thanh cac IGp kép trén thanh
mao quan gay ra sy dao ngugc clia dong dién thdm dé ho trg qua
trinh dién di cua cac anion.
v’ Xac dinh cac ion acetat va trifluoroacetat trong peptid
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