Truong Cao Pdng Sai Gon Gia Pinh

BAI 1. PINH TINH VA KIEM NGHIEM NGUYEN LIEU
HOA DUQC

Muc tiéu:
- Dinh tinh
- Xac dinh dg tinh khiét
- Pinh heong ham lirong hogt chat
1. PINH TiNH
Céc phan ung hoé hoc dac hiéu (2-3 phan tng): xac dinh khung; xac dinh chuc;
xac dinh phan t
Cac phwong phap vat Iy - hod ly (ngay cang st dung nhiéu)
+ Phé: quang phd hong ngoai (IR), quang pho tir ngoai (UV), cong hué hat
nhan (NMR).
+ Sic ky: sic ky I6p mong (TLC), sic ky khi (GC), sic ky long hiéu ning
(HPLC).
2. THU TINH KHIET
Anh hwéng cia tap chat dén chat hwong thudc:
+ Tap chat doc hai: khong an toan, phan tng phu, tai bién.
+ Giam ham lugng: giam hiéu qua tri liéu.
Phan loai c4c tap chat
Phan loai tap chat c6 thé diwa theo ngudn gbc va nhitng nguy@n nhan Ian tap chat trong
thudc
2.1. Theo nguén géc
Do san xuat
- Nguyén liéu dau, thudc thtr, chat xuc tac, dung méi hitu co con du.
- Céc tap chat do qui trinh tdng hop: cac san pham trung gian, cac san pham phu.
- Dung cy, may mac, thiét bi
- V¢ sinh méi truong: bui, khi thai...
Do bao quan
- biéu kién bao quan
+ N6ng, 4m thac day cho phan tng thay phan, xa phong hoa.

+ Nong, khd 1am mat nuée két tinh
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+ Anh sang, oxy, chat xuc tac kim loai thic day cho phan tng oxy hda, quang
phan.

- Chiat luong cta nguyén liéu bao bi (gidy, kim loai, chat déo, thuy tinh...)
2.1. Theo tinh chit
Céc tap chdt chung

+ Mau sic - Do tan

+ D6 bén viing véi nhiét hodc H2S0a.

+ Cac ion thong thuong nhu clorid, Sulfat...

Céc tap chdt ddc higu
Yéu cau chung vé thir tinh khiét ciia mot chat
a. Yu cdu vé mikc dg tap chat

CAc tap chat caa thudc c6 thé duoc chia 1am 2 nhom:

- Thit gidi han: céc tap chat chi mic do tinh khiét cua thude, khdng anh huong
dén tac dung duoc Iy, nhung khi qua nhiéu s& lam giam ham luong thudc, do do lam
giam hoat tinh thi cac duoc dién qui dinh mét giéi han cho phép ddi vai céc tap chat
nay.

- The Am tinh: céc tap chat anh huong dén tac dung duoc ly caa thude, gay doc
hai cho co thé thi yéu cau khong dwec co.

b. Biéu thi ham lweng tap chat

+ Phan tram (%)

+ Phan triéu (ppm: parts per milion)
¢. Mike dé tinh khiét ciza hoa chadt va tiéu chudn si dung

Hoa chat chia lam 4 nhom:

Hoa chat tinh khiét dic biét (TKDB) = (SP): d6 tinh khiét cao nhat

Tinh khiét héa hoc (TKHH) = (CP)

- Tinh khiét phan tich (TKPT) = (PA) : dung cho phan tich, nghiém

- Tinh khiét (TK) = (P): dung cho hoc tap trong truong va kiém nghiém phan
tich thong thuong.

d. Nguyén liéu tinh khiét cho san xudt hoa chdt c6 yéu cau dac biét.
- Hoa chat ky thuat (KT) = (techn) hay céng nghiép: nguyén liéu cdng nghiép hoa hoc.

- Hoa chat thd: dung cho mot s6 nganh san xuat cong nghiép.
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Bang 1.1. Mz dg va ky hiéu tinh khiét ciza mét so hoa chdt theo mét so nurdc

Mirc @9 tinh khiét Vigt Anh Trung Quéc
Tinh khiét dic biét TKPB SP
Tinh khiét hoa hoc TKHH CP Nhat dang
Tinh khiét phan tich TKPT PA Nhi dang
Tinh khiét TK P Tam ding
KV thuat (cong nghiép) KT Techn Cong nghiép
Thoé (nguyén ligu) THO

2.2. Yéu cdu chung doi véi phwong phap thir

Cac phuong phap thir phai dat cac tiéu chuan vé: do nhay, tinh dic hiéu,

tinh 1ap lai; tinh hitu dung cua phan ng.

Chon phan tng cé d9 nhay cho phép xac dinh dugc nhitng gidi han tap

chat c6 trong thudc (vai phan triéu = ppm)

2.3. Qui dinh céc thi nghiém vé @6 tinh khiét

Thong thudng cac Duge dién kiém tra mot sb chi tiéu theo tha ty nhu sau

(néu 1a tiéu chuan vé do tinh khiét):
+ D0 hoa tan

+ Gidi han acid - base

+ Nhitng thir nghiém chung vé tap chat ion vo co

- Nhitng phan tng ddi véi cac tap chat anion

- Nhitng phan ung ddi voi cac tap chat cation

+ CAc tap chat hiru co

+ Mt khéi lugng do 1am kho

+ Can con lai sau khi lam bay hoi

+ Can con lai sau khi nung

+ Tro sulfat

+ Nhitng thtr nghiém vé tap chat dic hiéu (san pham trung gian, san pham

phu, san pham phan huy, dé hap phu, d6 trung hoa acid...)

3. Cach x4c dinh ndng dé téi da caa tap chat trong thuéc

3.1. Piéu kién thir nghiém

Chap hanh nghiém ngat nhitng chi dan (qui dinh trong Duoc dién)

+ Can chinh xac mau thi véi @6 chinh xéac + Img
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+ Ong nghiém (hoic 6ng Nessler): thuy tinh khong mau, c6 cung dudng
kinh d¢ day.
+ Nudc tinh khiét, khéng c6 ion can tim
+ Thém céc thudc thir vao ng thir va dng mau dong thoi va dong thé tich.
+ Soi mau
- Két taa trang cua bac clorid, bari sulfat: soi d6 duc mo trén anh sang
xuyén qua trén nén den.
- Két taa mau nau hoic den cua kim loai ning: soi mau qua anh sang
phan chiéu trén nén trang.
3.2. Tién hanh: (c6 thé tién hanh theo 2 cach)
- Xdc dinh giéi han tap chdt trong thuéc: so sanh véi dung dich mdu (dung dich qui
chiéu)
+ Quan sat do duc hoic mau sic cua dung dich chuan va dung dich thu
+ Sai s6 thyc nghiém < 10%
- Phép thiz am tinh: khong so sanh véi dung dich mau (vi yéu cau khong co tap
chat véi phuong phap tht)
+ Dung phan ung hoa hoc ma d6 nhay cta né dudi mac gigi han phat hién
tap chat c6 thé co (trong éng thwr)
+ Su sai léch < 10%
4. Nhirng thir nghiém chung vé tap chit cac ion vo co
Cac Dugc dién thudong qui dinh thir gigi han mot s6 tap chit ion vo co. Dugc
dién Viét Nam IV quy dinh tht giéi han céc ion sau trong thudc: amoni, arsenic, calci,
chi trong duong, clorid, kali, kim loai ning, nhém, nikel trong polyols, phosphat, sit,
sulfat, magnesi, magnesi va kim loai kiém thd. Ngoai ra theo quy dinh cua ting Duoc
dién, c6 thé tim thém céc ion khac nhu BP- 2000 con tim gi¢i han cac ion fluorid,
kém.
Gidi han cua céc tap chat nay dugc xac dinh can cr vao két qua kiém tra so bo
vé sinh hoc va tac dung doc hai c6 thé c6 cua tap chat.

Bang 1.2. Nhing dung dich chudn ding dé xdc dinh gidi han tap chat (dd quy chiéu)

2 £ .. ax 15 INOong do chat Po nhay
Cr}gﬁn Chat kchhoséia“ lam | L u&n Thuéc thir ciia phan
(ng/ml) rng
CI- | HCI 0,1 N (NaCl) 50 AgNO; 05
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BaClx(dich treo
SO4% K2SO4 10 3,0
BaS04)
NH4* NH4ClI 10 TT Nessler 0,3
Ca?* CaCos 50 (NH4)2C204 3,5
Fe3* | FeNH4(S04)2.12H,0 20 Acid mercaptoacetic 0,05
Zn?* ZnO 5 Ka[Fe(CN)e]* 1,0
Pb?* Pb(NO0s)2 1 Thioacetamid 0,5
As* As203 1 HgCl, va KI* 1,0

4.1. Nhitng nguyén tic co ban caa tieng thir nghiém
+ Thaz ion clorid
lon clorid tao véi ion bac tua tring khong tan trong HNO3 tan trong NH4OH.
Cl +Ag" — AgCly
AgCl + 2NH4OH — [Ag(NHs3)2]Cl + 2H20
+ Tha ion Sulfat
lon Sulfat tao vé&i ion bari tua trang, khong tan trong HCI loang.
SO4* + Ba?* — BaS04]
+ Thee muéi amoni
lon amoni tao vé&i thudc thir Nessler (kali iodomercurat trong kiém) tao
tua doé nau

I-Hg

‘NH> l + 51" + 2H-0
I—Hg

NH4* + 2[Hgls]? + 20H" —_—

+ Thar muéi calci

lon calci tao véi ion oxalat cin tinh thé nho tring (duc), khong tan trong

acid acetic, nhung tan trong HCI hoac HNOs.

CcCOO COO

e+ | > | ca
COO COO
Calci oxalat
COO-
! /\Ca + HNO; =™ Ca(NO 3y + fOOH
COO '

+ HCI »CaCl , COOH
+ Thar mudi sdt (11) va (111)
lon sat (I11) va (111) tao phac ferrilsulfosalicylat voi acid sulfosalicylic
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trong NH,OH, tuy néng d6 sit s& cho mau d6 sam hoic vang

—_—
—_

2= 3
/ 0 \'\

Fe >t ([ —o—C”~
!

\_ ——0—CsH;—SO,NH,

—_—

/

/3

Ngoai ra ngudi ta ciing ¢d thé dung acid mercatoacetic (acid thioacetic) dé tim
gidi han tap chat sat:
+ Thaz mugi kém

lon k&m tao véi kaliferocyanid cin trang khéng tan trong cac acid:

Zny* + Ks[Fe(CN)e]— KoZn[Fe(CN)e]| + 2K*

Néu dung dich c6 mau xanh do sy c6 mit cua Fe3* thi can loai Fe3* trudc bang
cach dun so6i trong amoniac va loc. Dung dich loc dé 1am phan ang tim Zn?*,
+ Thaz muéi kim loai nang (biéu thi bang Pb)

Céac ion kim loai nang tao vai dung dich Sulfid can mau den hoac dung dich
mau hung. Can tan trong moi truong trung tinh hay acid nhe (acid acetic lodng)

Pb?* + S —> PbS|

Nhiéu Duoc dién cac nudc va Dugc dién Viét Nam IV dung thubc tha

thioacetamid CHs - CSNH; 1am chét thay thé cho H,S trong phong thi nghiem.
CHz - CSNH2 — H2S + CH3-CN (acetonitril)

Ther kim loai ning trong tro Sulfat (d6t chay chat hitu co bang H2SO4 ddm dic).
+ Phat hi¢n tap chdt arsenic

Do doc dbi véi co thé nén bat budc phai kiém tra phat hién As. C6 nhiéu
phuong phép phat hién Arsenic nhu phan tng Zanger-Blek, Buto-Thiele, Guchait,
Bettendorff- Phuong phap Marsa duwa trén co so: khir cac hop chat arsenic — As
nguyén t hoic AsHs.
Nhiéu Duoc dién néu 2 phuong phap:
Phwong phap 1: (phan ing Zanger - Blek)

Ban chat hod hoc cua phan tng 1a khir cac hop chat As, chira trong mau thir
nghiém, bang Zn trong HCI dé tao arsenohydrid.

AS,;03 + 6Zn + 12HCI — 6ZnCl; + 2AsH3 + 3H20
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AsHs di qua 16p bodng tim chi acetat, sau d6 qua gidy tam thuy ngan diclorid
lam gidy chuyén mau cam hoac vang tuy nong do As.

AsHz + HgCl, —»  AsH2(HgCl) + HCI
AsH3 +  2HgCI2  —  AsH (HgCl), + 2HCI

AsHs; +3HgCl,  —  As(HgCl)s + 3HCI
AsHz + As(HgCl)s —  AszHgs) + 3HCI

Sau d6, nhung gidy tam thiy ngan diclorid d4 qua phan ung vao dung dich KI
dé loai HgCl2 du, phan ng & xay ra nhu sau:

HgClz + 2KI — Hgla| mauags + 2 KCI
Hglz + 2KI — KzHgla (phtic chat khong mau)

Sau khi rira nudc va phoi khé, trén gidy con lai mau nau caa (AszHgs), d6 dam
tuy thuoc ndng do6 tap chat arsenic. C6 thé phat hién 0,001 mg (1 pg) As trong hdn hop
phan ung.

Han ché ciia phwong phdp:

Nghién ctu cua Skavasovt thi trong phuong phap Zanger-Blek bén canh phan

ng thé cua hydro thanh AsHs, con xay ra qua trinh khtr
Hgo* — Hg*, san pham bi phan huy ¢ méi trudng am
2As(HgCl)s. Hg2Clo —> 2As] + 5Hg.Cl»

- Phat hién As tu do nhd mau d6 cam cua gidy loc chuyén sang nau.

- Phan ung Zanger-Blek khong phat hién duoc tap chat arsenic khi c6 mat chat
stibi, phospho, cac mudi kim loai nang, Sulfit.

Phwong phap 2 (phdn @ng Buto - Thielé)

Tuy khong nhay bing phwong phap 1, nhung phuong phap nay cho phép phat
hién duoc arsenic khi c6 mat Sh, P, kim loai nang, Sulfit.

Ban chat hod hoc cia phan ung dua trén tinh khir cua acid hypo-phosphoro
(Natri hydrophosphit trong HCI). Chat nay khtr As (111) va (V) — As tu do. Acid
hypophosphoro bi oxy hoa thanh acid phosphoric. Tuy thudc nong do hop chat arsenic
ma xuét hién mau nau hoac can nau.

NaH,PO, + HCI — NaCl + H3PO:2
As:0s+  3HsPO,  —  2As| +  3HsPOs
As;0s+  5HsPO;  —  2As| +  5HsPOs

Qua trinh khtr arsenic di qua 2 giai doan:
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2H3PO? —» H3PO4 + PH3
As;03 + PH3 —> 2As] + H3POs3
4.2. Xac dinh céc chi tiéu khac vé @ tinh khiét
a. D¢ trong va mawu sdc cria dung dich

+ D¢ trong: so sanh véi mau "xdc dinh dé trong cua dung dich”. Dung dich coi
nhu trong néu khong loc ma phu hop véi mau chuan vé d6 trong (c6 thé bo qua vt la
co hoc: bong, gidy, hat bui...).

+ Mau sdc cua dung dich: so sanh véi dung dich mau mau hoic khdng mau
bang mit hoic bing may do quang.

b. Pé hoa tan (xem phan tinh chat)

Do hoa tan chi rd 1gam (hay 1ml) chét tan trong bao nhiéu ml dung méi hoac 1
phan chét trong bao nhiéu phan dung mai.

Néu d6 hoa tan 12 mét tiéu chudn vé dg tinh khiét thi phai lay chinh xac s6 gam
chat thir, sé ml dung mai, nhiét d6 va thoi gian hoa tan.
¢. Gidi han acid - kiem

+ Muc dich: phat hién acid hay kiém 1an vao thubc (do san xuit, bao quan)

+ pH cia méi truong: 1a mot thdng sb dic trung quan trong vé tinh chat hoa
hoc ctia ché pham. N6 quyét dinh thai gian bao quan va st dung thudc.

+ Cdch xdc dinh gidi hgn acid - kiém (pH ciia méi trwong): cian ci vao phan
g cua dung dich nudc bang nhiéu cach:

- Dung phan ng trung hoa véi cac chi thi tuy theo pH qui dinh: phenolphtalein,
dé methyl, xanh bromophenol, thymol phtalein...

- Dung chi thi van nang (do khoang pH tur 1-14)

- Dung phuong phap so mau (ding dung dich dém), dung pH ké...

4.3. Céc tap chat hiru co
a. Mat khéi Iwong do 1am khé (x4c dinh nudc trong thubc)

+ Muyc dich: xac dinh cac chét bay hoi va nuéc.

- C4c chat bay hoi c6 thé xam nhap vao thudc do: khong loai hét tap chat bay
hoi khi tinh ché, con lai cac san pham trung gian bay hoi khi diéu ché, tich luy céc san
pham phan huy khi bao quan.

- Nudc trong thude ¢6 thé ¢ dang tu do (dd am) hoac lién két mao dan, hap phuy,
lien két hoa hoc (hydrat tinh thé va hydrat)
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b. Cach xdc dinh

- Phuwong phdp vat Iy: siy kho va chung ct

- Phuong phadp hoa hoc: phuong phép do nuéc

- Poi véi chat léng: cac tap chat caa nude duoc xac dinh dya trén d6 duc khi
lam lanh ¢ 0°C hoac nhd acid picric (so mau véi chuan)

- Phurong phdp sdy khd: xac dinh khdi lugng cua chat thir trudc va sau khi siy.
say kho dén khéi luong khong d6i ¢ nhiét ¢ nhét dinh (diéu kién dugc chi rd trong
chuyén luan Duoc dién).

C6 thé 1am khd bing 3 cach: siy trong ta sdy & &p suat thuong, sdy ¢ ap suat
giam hoic lam khé trong binh hat am (dessicator) voi nhiing chat hit nugc manh
(H2S04 dam dic, P;0s CaCl khan v.v...)

+ Phuwong phdp chung cdt: dua vao tinh chat bay hoi ctia 2 chét long khdng
tron 1an vao nhau (nuéc va dung méi hiru co nhu toluen, xylen). Hon hop nudéc va
dung mdi hiru co dugc chung cit ¢ nhiét do thdp hon nhiét d6 sdi cua ting chat.
Luong nudc trong ché pham duge xac dinh can cir vao thé tich nude hing duoc sau
khi chung cat.

+ Phuwong phap do nudc (Phuong phap Karl Fisher):

Nguyeén tic: dwa vao phan ung oxy hoa - khir cua lod va SO, trong dung dich
nuéc tao ra H2SO4 va HI, 1am co sé ché tao thudc thir dinh luong nuéc (Thude thir
Karl- Fisher)

I> + SOz + 2H20 — H2SO4 + 2HI

Thém pyridin (kiém hitu co) dé kéo phan tng chay theo chiéu thuan. Thudc thir
dinh luong Karl- Fisher bao gdm: lod- pyridin - SO, theo ti 1¢ mol (1:10:3) hoa trong
methanol.

Phan ung dinh lugng xay ra:

S X 72 /Tﬂz
I, +50,+ 3|l _pH ,0—s2 || _J|.HI+ NG
N (o]

\ -
+CH ,0H » |/ “n—so,cH,

G _

H™
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Diém két thic cd thé phat hién bang mét thuong ddi véi cac dung dich khéng
mau hodc c6 mau nhat. Dung dich phan &ng chuyén tir vang nhat sang nau hay xac
dinh diém twong duong tic 12 xac dinh diém dung (Dead = Stop bang do dién thé
(chinh xac va tién lgi hon trong moi truong hop).

4.4, Xac dinh can va tro

+ Muc dich: x4c dinh chinh x4c lugng can con lai sau khi boc hoi va tro sau khi
nung.

+ Cac loai can

- Can sau khi 1am béc hoi va cign kho: 13 sb cin dinh luong duoc sau khi 1am
bdc hoi va say kho ché pham ¢ 100-105°C dén khéi luong khong ddi. Can sau khi boc
hoi thudng l1am véi céc chat d& bay hoi (menthol, phenol, long ndo hay chat long dé
bay hoti). Lugng can phai ¢ trong gidi han cho phép.

- Can con lgi sau khi nung: la can can duoc sau khi nung téi d6 do nhat cac
chat vé co. Cin con lai sau khi nung khéc tro.

+ Tro: la can con lai sau khi ddt chay céc chat hitu co. Phan biét cac loai tro:

- Tro con lai sau khi dot cac chdt theo qui dinh khéng dwoe d@é lai can vé co,
hoac chi c6 mot ti 1€ gidi han.

- Tro con lai sau khi dét cac chdt ma theo qui dinh phdi dé lai can vé co. Ty 1&
nay theo qui dinh thuong lon.

+ Céach xac dinh cac loai tro:

- Tro toan phan: @6t chay — nung.

- Tro khéng tan trong acid: thém HCI lodng vao tro toan phan, loc va nung.

- Tro Sulfat: nung chay mau thtr sau khi xt ly bang H2SO4 dam dic.

4.5. Nhitng thir nghiém vé tap chit dic hiéu
Tap chat dac hiéu ddi vai tiing ché pham (danh gia khach quan nhat), c6 thé 1a:

- Céc san pham trung gian va san pham phu trong tong hop.

- San pham phan hay trong bao quan.

- Chat kém theo cd hoat tinh sinh hoc hay chat lién quan (néu la hop chat thién
nhién). Thi du: (-) hyoscyamin trong atropin, alcaloid khac trong morphin.

Tuy theo mirc d6 doc va hoat tinh cua tap chit ma qui dinh khéng duoc ¢é hoic

& gidi han cho phép.
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5. PINH LUQNG

Muc dich x4c dinh ham luong cac thanh phan c6 hoat tinh trong thuéc. Pinh
lwong ham lwong hoat chit bang cac phwong phap héa hoc, vat ly va sinh hoc.

Nguyén tic: nguyén ly cia phuong phap dinh lwong, phuong trinh phan @ng.
5.1. Phwong phap tién hanh

+ Cac diéu kién dinh luong: nhiét do, thoi gian, pH méi truong, anh séang,...

+ Qui dinh vé mau thir: d8 xt ly (sdy khd) hodc khdng x ly.

+ Mau thtr ¢6 thé duoc can chinh xac khoang nghia 1a chinh xac nhung nim
trong giéi han cho phép (5-10%) cua luong chat can can.

+ Qui dinh vé céc thubc ther (TT), dung dich chuan do, cac chat chi thi (CT).
5.2. Céch tinh két qua

+ Tinh ham lugng theo cdng thic, dya trén phan tir gam cia chat tinh khiét dem
thr

Thi duy: Dinh luong natri clorid bang phuong phap do bac.

Iml dung dich Bac nitrat twong trng vai 5,844mg NacCl.

+ Két qua 1a ti 1& phan trim cua chat tinh khiét theo cong thiac hod hoc so voi
ché pham thir da xir ly hoac khéng xir 1y (theo qui dinh caa Duoc dién)

Thi du: Natri clorid phai chira 99,0 ¢én 100,5% NaCl tinh theo chat d& duoc
lam kho (da xir ly); Kém Sulfat phai chira 99,0 dén 101,0% ZnS04.7H20 (khéng xir
ly)

+ Trong mot sé trudng hop cd qui dinh giéi han trén cia ham lugng (trén
100%) vi:

- C6 thé c6 nhitng tap chat (cho phép) 1am két qua cao hon ti 18 qui dinh.

Thi du: bromid va iodid trong NaCl gay sai s6 thira trong dinh lugng NaCl bang
phuong phap do bac.

- C6 khi do sai sé caa phuong phap (trong gidi han duoc phép) gay sai sb thira.
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BAI 2. PINH TiINH CAC CYCLIN

1. TINH CHAT
1.1. Tetracyclin hydroclorid: C22H24N20g, HC1 P.t.l: 408,9

+ Bot két tinh vang, khéng mui, vi déng.

+ Tan trong 10 phan nuéc, dung dich trong nuéc vé sau van duc do phdng thich
tetracyclin base. Tan trong 100 phan con 95°.

+ Cong thiic cau tao:

OH O OH O o
OH

1.2. Oxytetracyclin hydroclorid: C22H24N20g, HCI P.t.l: 496,9

+ Bot két tinh vang, khéng mui, vi déng.

+Tan trong 3 phan nudc, dung dich trong nudc vé sau van duc do giai phéng
oxytetracyclin base. Kho tan trong con.

+ Cong thiic cau tao:

1.3. Doxycyclin hydroclorid: C22H24N20s , HCI, 1/2H20 P.t.l1: 512,9

+ Bot két tinh vang.

+ Tan trong 3 phan nudc, 4 phan methanol, tan cham trong ethanol 96°, khong
tan trong cloroform, ether. Tan trong dung dich kiém carbonat, pH dung dich 1% (khdi
luong / thé tich) 1a 2-3

+ Cong thiic cau tao:

HCI
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1.4. Clotetracyclin hydroclorid: C22H23N20sCl, HCI P.t.I: 515,4
+ Bot vang, khéng mui, vi dang.
+ Tan nhe trong nudc va con, khéng tan trong cloroform aceton.

+ COng thuc cau tao:

, HCI

2. PHAN UNG PINH TINH CHUNG Thuc hién cuing luc véi cac ché pham.
2.1. Phan wng mau véi FeCls

Hoa tan mot it ché pham (bang hat gao) véi 1ml nuéc cat trong dng nghiém.
Thém tiép 2 giot hdn hop (gém 9ml ethanol va 1ml dung dich FeCl310%). Céac Cyclin
cho mau nau sam
2.2. Phan tng khir véi thudc thir Fehling

Hoa tan mot it ché pham (bang hat gao) véi 2ml NaOH 0.1N trong dng
nghiém. Thém 1 ml thudc thir Fehling (gom dung dich Fehling A va Fehling B, ty Ié
1:1). Sau d6 dun néng dén khi mau xanh xuat hién (quan sat that nhanh), ké tiép 1a taa
do Cu.0 dugc tao thanh. Riéng doxycyclin cho mau xanh la cay dam.
2.3. Phan wng phat huynh quang (sinh vién khong lam)

Cho mét it ché pham vao dng nghiém (khoang hat gao). Sau d6 thém 10 ml
dung dich NaOH 0,IN. Léc déu, Trén to gidy loc lan luot nho ting dung dich & céc vi
tri khac nhau, say kho. Soi duéi dén tir ngoai 365 nm, Két qua;

* Tetracyclin: huynh quang vang

* Oxytetracyclin; huynh quang vang

* Doxycyclin; huynh quang vang

* Clotetracyclin: huynh quang xanh lo
3. PHAN UNG PINH TIiNH PHAN BIET (Thyc hién cing luc véi cac ché pham
Phdn #ng mau vei H.SO4 dam ddc

Cho it ché pham (c& hat gao) 1én mit kinh dong hd khé. Nho 1 giot H2SO, dd

l&n. Quan sét ngay tuc khac.
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+ Tetracyclin: cho mau tim, néu thém nuéc s& chuyén tir mau tim sang mau
vang sam.

+ Oxytetracyclin: cho mau do tham, néu thém nuéc dung dich s& chuyén tir do
tham sang mau vang.

+ Doxycyclin: cho mau vang;

+ Clotetracyclin: cho mau xanh duong dam, rdi chuyén thanh mau tim dam,
néu thém nudc chuyén thanh mau vang cam.
4. PHAN UNG XAC PINH MUOI HYDROCLORID

- Hoa tan 0,1 g ché pham vai 5 ml nuéc cat. Sau d6 dem loc duoc dung dich loc

- Thém vao dich loc 3 giot HNO3 10%, 3 giot dung dich AgNO3 5%.

- Cac mudi hydroclorid cho tua tring, von.
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BAI 3. PINH TiNH PENICILLIN

1. Tinh Chét
1.1. Natri va Kali benzyl Penicillin
-Cong thirc hoa hoc:
C16H1704N2SNa P.t.I: 356,38
C16H1704N2SK P.t.I: 372,39
- Bot két tinh tring, vi dang, mui dic biét.
- D2 tan trong nudc, con.
- D& bi chay nudc khi tiép xuc khdng khi am.

- Cong thic cau tao:

2 H
NH 2 NG R o
S CHj m T\ Hs
X ¢ HO%
N /7 CHs o” 2 3
O z /=0
~~0  Na* 0
O
Natri benzyl Penicillin Kali benzyl Penicillin

1.2. Phenoxy methylpenicillin
- Cong thac hda hoc: C1sH180s5N2S P.t.I: 350,40
- Bot két tinh tring, khdng mui, vi déng hoi chua.
- Rat it tan trong nudc, tan trong con, aceton, cloroform, dung dich kiém.
- Khéng bi chay nudéc.

- Cong thic ciu tao:

R
Pho/\{( \"rs Me
O/ 1
1.3. Amoxicillin CO,H
- Cong thac héa hoc:
C16H19N30s5S P.t.l: 365,41

15



Truong Cao Pdng Sai Gon Gia Pinh

- Bot két tinh trang, khéng mui, vi dang.
- P 4m cao va nhiét do > 37°C anh huong bét loi dén do bén.
- b6 tan: 1g/370 ml nudc hoac 1000 ml alcol.

- Cong thic cau tao:

2. Phan Ung Pinh Tinh Chung

Lam ctng mét lGc 3 ché pham trén mat kinh dong h.

- Ly vai tinh thé caia ché pham, cho Ién mit kinh dong hd hay chén su.

- Thém 1 giot dung dich co6 chttra 1 ml dung dich hydroxylamin hydroclorid 1N
va 0,3 ml dung dich NaOH 1N. Tron déu.

- Sau 2-3 phat, cho vao hon hop mot giot dung dich acid acetic 1 N. Tron that
ky. Thém 1 giot dung dich Cu (I): cho tua mau xanh ngoc.
3. Phan Ung Pinh Tinh Phan Biét (Lam cung mét luc 3 ché pham)
3.1. Phdn #ng mau véi H.SO4 ddm dac

Cho it ché pham (c& hat gao) Ién mat kinh dong hd khd. Nho 1 giot H2SO4 dd
l&n. Quan sét ngay tuc khac.

- Penicillin G: cho mau vang nhat

- Penicillin V: cho mau vang rat nhat

- Amoxicillin: cho mau vang
3.2. Phdn #ng vei formaldehyd trong acid sulfuric

Dung formaldehyd trong acid sulfuric, thém mét it ché pham, lic nhe.

- Penicillin G: cho mau nau dé.

- Penicillin V: cho mau nau d6 tham.

- Amoxicillin: cho mau vang nhat.
3.3. Phdn sng véi thuéc thir Fehling

Cho vai tinh thé ché pham vao dng nghiém, thém 1 ml nuéc, lic déu.

Sau d6 thém 2 ml hdn hop gom 2 ml thuéc thir Fehling va 6 ml nuéc:

- Penicillin G: sau 5 phat chuyén dan qua mau xanh tham.
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- Penicillin V: cho mau xanh.

- Amoxicillin: cho mau do tim.
3.4. Phan #ng véi acid cromotropic (Sinh Vién khéng lam)

Lay 2 ml ché pham, thém 3 mg acid cromotropic (mudi dinatri) va 2 ml H2SO4
dam dic vao trong mot ng nghieém.

Han hop nay nhing vao céc glycerin, dun 150°C. Lic.

Sau 2 phut, quan sat mau:

- Penicillin G: mau néu.

- Penicillin V: mau d6 tia sau chuyén thanh mau xanh tham.

- Amoxicillin: mau dé tia sau chuyén thanh mau tim.
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BAI 4. PINH TINH STREPTOMYCIN SULFAT
VA VITAMINE B1,B6

A. PINH TINH STREPTOMYCIN SULFAT
1. Tinh chat

- Cong thac hda hoc: C21H39012N7, 3H2S04 P.t.I: 1457,40

- Bot trang, khéng mui, vi dang

- D& chay nuéc, bén vimg trong mdi truedng acid nhe, dé bi phan hay khi dun
trong dung dich acid hay kiém

- Dé tan trong nudc, khong tan trong ethnol, methanol, ether, cloroform.

- Cong thic ciu tao:

- 3H2 SO,

HO S 2

2. Pinh tinh
2.1. Phan #ng do nhom guanidin

Liy mot it ché pham (bang hat gao) cho vao éng nghiém, thém 1ml NaOH
30%, dun s6i, hoi bdc 1én 1am xanh qui dé da thim am bing nudc.
2.2. Phan #rng do nhom streptose

Can chinh xac khoang 70mg ché pham, hoa tan véi 10-20ml nuéc cat trong
binh dinh mtrc, thém nudc vira da 100ml ta dugc dung dich A

L4y 5ml dung dich cho vao 6ng nghiém, thém 1ml NaOH 1IN, dun soi cach
thay 5 phat, dung dich c6 mau vang.

Dé nguoi, them 1ml phén sit amoni 4% trong H2SO4 2% dung dich s& chuyén
sang mau tim.
2.3. Phan #ng do nhom sulfat

L4y vai giot dung dich A cho vao 6ng nghiém, thém vai giot BaCly, két tua

trang xuat hién, két tua ndy khong tan trong HCI loang.
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B. Pinh tinh Vitamin B1,B6
1. Pinh tinh Vitamin B1
1.1. Tinh chat
- Cong thac hoa hoc: C12H170N4SCI, HC1 P.tl: 337,27
- Bot két tinh tring hodc hoi vang nhat, mui dic biét, vi dang.
- D6 hoa tan: rat d& tan trong nudc, tan dugc trong glycerin, hoi tan trong con,
khong tan trong ether.
- Nhiét do nong chay tir 246- 252°C kém theo sy phan huy.

- Cong thic ciu tao:

CHE\I/N NH2 S\ CH,CH,0H
QIC m | | Cl *HClI
N HE Hs

Thiamin hydroclorid
1.2. Pinh tinh

Pha dung dich thi: hoa tan 200 mg ché pham trong 10 ml nuéc cat, duoc dung
dich A sau d6 tién hanh cac phan tng sau:

a. Phan #mng vei Kali ferricyanid

L4y 5 ml dung dich A, thém Iml dung dich NaOH 10%, 0,5 ml dung dich kali
ferricyanid 5%, 2ml con buthylic. Lac manh trong 1- 2 phat. Lép con s& ¢6 huynh
quang tim xanh, hién rd khi soi UV (ciing c6 thé quan sat dugi anh sang mat troi
nhung cuong d6 phat quang yéu hon). Khi acid hod, huynh quang mat di va hién rd khi
kiém hoa tro lai.

b. Phdn #mng véi AgNO3

Lay 2ml dung dich A, thém 2ml nuéc, 5 giot HNOs 30%, vai giot dung dich
AgNO3 2%: s& xuét hién tua tring, von cuc, tia nay tan trong dung dich amoniac.
2. Pinh tinh Vitamin B6
2.1. Tinh chat

- Cong thac hda hoc: CgH1103N, HC1 P.t.l: 205,64

- Bot két tinh min, trang, khéng muli, vi hoi dang, hoi chua.

- D@ tan trong nudc. it tan trong con, khong tan trong ether.

- Nhiét @6 néng chay tir 203 -206°C (bi phan huy khi do diém chay, cho nhiét
d6 tang véi téc d6 1a 5°C/phat)
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- Cong thic cau tao:

N
HsC =, *HCI

HO =~ ~CH,0H
CH;OH

2.1 Pinh tinh

Pha dung dich A: can khoang 0,0 lg ché pham roi hoa tan trong 10 ml nudc cét.
Sau d6 tién hanh cac phan tng sau:
a. Phdn imng véi sdt (111) clorid (FeCls)

L4y 1 ml dung dich A, thém 2 giot FeCls 10%, s& xuat hién mau do. Thém vai
giot H2SO4, mau d6 phai dan.
b. Phdn #ng véi AgNOs

Lay 2ml dung dich A, thém: 2ml nudc, 5 giot HNOs 30%, vai giot dung dich

AgNO3 2%: s& xuat hién tua tring, von cuc, tan trong dung dich amoniac.

20



Truong Cao Pdng Sai Gon Gia Pinh

BAI 5. KIEM PINH SULFANILAMID

1. TINH CHAT

- Cong thac hda hoc: CeHgO2N2S P.tl: 172,21

- Bot két tinh trang, khdng muai, nhiét 6 néng chay 163 - 167°C. It tan trong
nuéc, tan trong con, dé tan trong aceton. Khéng tan trong benzen, cloroform.
Sulfanilamid tao mubi tan trong nudc véi cac dung dich acid va kiém.

- Cong thic ciu tao:

70
HoN 4
NH»

2. PINH TiNH
Phdn #ng azoic hoa vai dung dich - naphtol

- Hoa tan 100mg ché pham (bang hat bap) vao 2ml HCI 10% trong binh tam
giac. Lam lanh trong nudc da.

- Thém tir tir 5ml dung dich NaNO2 1% vao binh tam giac, khudy déu, lay 1ml
dung dich nay cho vao dng nghiém, cho thém 5ml dung dich - naphtol trong kiém
(pha ngay khi ding). Thay xuat hién mau do tham.

3. THU PO TINH KHIET
Pha dung dich ché phdam (dung dich A)

Cho khoang 100 ml nuéc cat vao coc c6 mé 250ml. Pun so6i trong 5 phut, 1am
lanh trong thau nudc dén nguai.

Can chinh xac 0,5 g ché pham cho vao céc c6 mo. Thém 50 ml nudc cat ¢4 dun
s0i dé ngudi (liy bang binh dinh mtc hodc pipet chinh xac 50ml), khudy déu, loc thu
dugc dung dich (A) 1%. Dung dung dich nay dé 1am céc kiém dinh duéi day:

3.1. Gidi han acid - kiém

Dung dich (A) phai trung tinh véi gidy quy.

3.2. Gidi han clorid: khong duoc chtra nhidu hon 0,02%

Nguyén tac: tly theo nong do, ion clorid cho véi dung dich AgNOs 2% két tua
trang hay duc, khong tan trong HNO3 lodng.
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Tién hanh:

Chuan bi hai éng nghiém gom:

- Ong tha: cho 12,5 ml dung dich A, thém nudc cit vira du 16 ml

- Ong chuan: cho 5 ml dung dich chuan clorid 5 ppm (10 ml chtza 0,05 mg
clorid) thém nuéc cit vira da 16 ml.

- Cho vao mdi dng 0,5 ml dung dich HNO3 30%, 0,5 ml dung dich AgNO3 2%,
lic déu.

Sau 5 phut, so sanh d6 duc cua 2 6ng: dng thir khéng duoce duc hon éng chuan.
Quan sét tir trén xudng (doc theo truc ang nghiém) trén nén den.
3.3. Gidi hgn Sulfat: khong dugc chira nhiéu hon 0,05%

Nguyén tdc: tuy theo néng do, ion Sulfat cho voi dung dich BaCl, 5% mot taa
trang hay duc, khong tan trong HCI lodng.

Tién hanh:

Chuan bi hai éng nghiém gom:

- Ong tha: 13y 15 ml dung dich A, thém nudéc cat vira du 16 ml.

- Ong chuan: lay 7,5 ml dung dich chuan Sulfat 10 ppm (10 ml chaa 0,1 mg ion
Sulfat), thém nuéc cit vira du 16ml.

Cho vao mdi 6ng thir va chuan 0,5 ml HCI 3M, 1 ml BaCl, 5%. Lic déu. bé
yén 10 phdt. So sanh 2 6ng: éng thir khong dugce duc hon dng chuan.

(Quan sét tir trén xudng trén nén den).
4. PINH LUQNG

Can chinh xac khoang 0.25g + 5% (P) ché pham, hoa tan trong 10 ml nudc va
10 ml HC1 lodng (TT). Lam lanh hén hop trong nudc da dén t° < 5°C.

Chuan d6 dung dich sulfanilamid bang NaNO2 0,1 N.

Piém tuong dwong dugc xac dinh bang chi thi ngoai (gidy tam KI va hé tinh
bot).

Ciach xac dinh diém twong dwong:

Trong qua trinh dinh lugng, dung diia 14y mét it dung dich chuin d6 nho 1én
gidy chi thi, quan sat mau va thoi diém chuyén mau.

Ngung chuan d6 khi gidy chi thi chuyén sang mau xanh tim tac khic.

Pé yén 2 phut lap lai cach thtr trén néu van cho mau xanh tim tic khac thi két
thiic dinh lwong (ghi thé tich NaNO> )
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Song song tién hanh véi mau trang (khdng chuaa sulfanilamid): (n ml).
Biét ring 1ml NaNO; 0,1 N twong wng véi 0,01722g CsHsO2N,S:
Ti I¢ phan trim sulfanilamid duoc tinh theo cong thic:

C%— (n—n")x1,722

Trong do:
- n: thé tich (ml) NaNO; 0.1N dung dinh lwgng mau thir
-n’: thé tich (ml) NaNO2 0.1N dung dinh lugng mau tring
- P : Khéi lugng sulfanilamid chuan do

Lwu y: Sulfanilamid phai chira it nhat 99% CeHsO2N.S;
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BAIl 6. KIEM PINH NATRI CLORID DUQC DUNG

1. TINH CHAT

- Cong thuc hoa hoc: NaCl P.t.t: 58,44

- Natri clorid duoc dung c6 dang bot két tinh tring hoic tinh thé khéng
mau, vi min. D& tan trong nudc, thuc té khéng tan trong ethanol.

2. PINH TINH

Hoa tan khoang 0,1g ché pham trong 10ml nuéc cat, thém vai giot dung
dich acid nitric lodng (TT), thém 0,5 ml dung dich bac nitrat 2% (TT), s& xuat
hién tua trang. Tua nay tan trong dung dich amoniac (TT).

3. THU PO TINH KHIET
Pha dung dich S

Dung dich S: Hoa tan 10g ché pham trong nudc khéng cé carbon dioxyd
(TT) va pha lodng thanh 100,0 ml véi cung dung moi.

Chuan bi nudc khong c6 carbon dioxyd (TT): cho khoang 150 ml nuéc cat
vao céc c6 mo 250ml, dun s6i 5 phat, sau d6 dé nguodi dén nhiét do phong thi
nghiém.

3.1. Giéi han acid — kiém

Thém 0,1 ml dung dich xanh bromothymol (TT) vao 20 ml dung dich S.
Dung dich phai chuyén mau khi thém khéng qua 0,5 ml dung dich acid
hydrocloric 0,01 N (CP) hoac dung dich natri hydroxyd 0,01 N (CDb).
3.2.Magnesi va cac kim loai kiém thé

Khong dugc qua 0,01 % tinh theo Ca (Phu luc 9.4.16, DDVNIV)

Céch tién hanh:

Liy 200 ml nuéc, thém 0,1 g hydroxylamin hydroclorid (TT) ; 10 ml dung
dich dém amoniac pH 10,0(TT); 1 ml dung dich kém Sulfat 0,1 M (CDP) va mot
it hdn hop den eriocrom T(TT)(khong cin). Pun néng téi 40°C va chuan do véi
dung dich trilon B 0,01M (CP) dén khi mau tim chuyén han sang xanh.

Thém vao dung dich10g ché pham d& dugc hoa tan trong 100 ml nuéc.
Néu mau dung dich chuyén sang tim, thi chuan d6 tiép véi dung dich trilon B
0,01 M(CP) dén khi mau hoan toan tro lai xanh. Thé tich dung dich trilon B
0,01 M (CDP) dung trong 1an chuan dé tht hai khong dugc qué 2,5 ml

24



Truong Cao Pdng Sai Gon Gia Pinh

2.3.Gié1 han iodid: khong dugc co

Lam am 5,0g ché pham bang cach thém tung giot hdn hop vira méi pha
gdm 0,15 ml dung dich natri nitrit 10% (777, 2 ml dung dich acid sulfuric 0,5 M
(TT), 25 ml dung dich hé tinh bot khong cé iodid (TT) va 25 ml nudc cat. Sau 5
phat, quan sat dudi anh sang thuong, hdn hgp chat thir khong dugc ¢6 mau xanh.
4. Pinh luwgng

Can chinh xé4c khoang 1 gam ché pham, hoa tan véi nudc cat trong binh
dinh mac 100 ml va thém nudc vira du dén vach. Lay 5 ml dung dich thu duogc
cho vao binh tam giac, pha lodng véi nudc thanh 40 ml. Thém 2 giot Kkali
cromat (K2CrO4) réi dinh luong bang AgNOs 0,1N cho dén khi xuit hién mau
vang cam.

Iml dd AgNOs 0,IN twong dwong voi 0,005844 gam NacCl.
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BAI 7. KIEM PINH ASPIRIN

1. TINH CHAT

- Cong thac hda hoc: CoHgO4 P.t.I: 180,2

- Tinh thé khéng mau hoac bot két tinh tring, khong mui hoic gan nhu khong
mui. Kho tan trong nuéc, dé tan trong ethanol 96%, tan trong ether, cloroidrm. Diém
chay ¢ khoang 143°C

- Cong dung: ha nhiét, giam dau, khang viém, ngtra huyét khdi & liéu thp.

- Cong thiic ciu tao:

O.__OH

OYO
CHs;
2. PINH TiNH
2.1. Phan wng dic trung caa goc Salicylat
Pun 0,2 g ché pham vai 4 ml dung dich NaOH 10% trong 3 phut, dé ngudi va
acid hoa bang 5 ml dung dich H2S04 10% (TT) s& c6 tua dang tinh thé xuat hién. Tua
sau khi duoc loc, rira véi nudce. Hoa tan bang cach dun néng khoang 20 mg taa trén
véi 10 ml nude va lam ngudi; thém 1 giot dung dich FeCls10%: dung dich s€ c6 mau
tim.
2.2. Phan &ng cia acid acetic
Trong mot éng nghiém, tron 0,1 g ché pham véi 0,5g calci hydroxyd (TT). Pun
hén hop va cho khéi sinh ra tiép xic véi miéng gidy loc d& duoc tim 0,05 ml dung
dich nitrobenzaldehyd (TT) s& xuat hién mau vang anh luc hoic xanh lam &nh luc.
(Cha y: khi c6 khoi bay lén tiép xuc voi to gidy loc méi nho thube thir
nitrobenzaldehyd 1&n miéng gidy loc). Lam am miéng gidy loc véi dung dich acid
hydrocloric lodng (TT), mau sé& chuyén thanh xanh lam.
3. THU TINH KHIET
Pha dung dich A
Cho vao becher 2,0 g ché pham va khoang 40 ml nudc cat, dun sbi trong 5 phut.
dé nguoi, loc vao binh dinh muc va dung nuéc cat dé trang gidy loc dén khi vira du

50ml (ta duwoc dung dich A) dé 1am cac phép thir dudi day.
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3.1. Giai han clorid: khong dugc qua 0,015%

- Ong tha: cho 8,3 ml dung dich A, thém nuéc cat vira du 16ml.

- Ong chuan: cho 10 ml dung dich chuan clorid 5ppm (10 ml chira 0,05mg ion
clorid). thém nuéc cat vira da 16 ml.

Cho vao mdi 6ng 0,5 ml dung dich HNOs 30%, 0,5 ml dung dich AgNO3 2%,
lic déu. Sau 5 phut, so sanh do duc cua 2 6ng: 6ng thir khéng duoc duc hon 6ng
chuan.

(Cdch quan sat dé duc: dat ong thiz va ong chudn thang ding trén nén den, nhin tir
trén xuéng theo truc ong)
3.2. Gidi han Sulfat: khong dugc qua 0,04%

- Ong tha: 1ay 9,4 ml dung dich A, thém nuéc cat vira da 16ml.

- Ong chuan: lay 15 ml dung dich chuan Sulfat I0ppm (10ml chira 0,1mg ion
Sulfat) thém nuéc cat vira da 16ml.

Cho vao mdi éng thir va éng chuan 0,5ml dung dich HCI 3M, Iml BaClz 5%.
Lic déu. Dé yén 5 phat. So sanh 2 Ong: Ong thtr khong duoc duc hon éng chuan.

3.3. Giai han acid salicylic tw do: khong duoc qua 0,1%

Pha dung dich acid salicylic chuan: hoa tan 10mg acid salicylic (TT), 0,1 ml
acid acetic bang (TT) va ethanol 96% (TT) cho vira di 100ml. (bé6 mdn pha sin)

- Ong tha: Hoa tan 0,1 g ché pham trong 5ml ethanol 96% lac déu, thém ngay
15ml nudce cét lanh

- Ong chuan: Iml dung dich acid salicylic chuan, 4ml dung dich ethanol 96%
(TT), 15ml nudc cat lanh

Cho vao 4ng thir va dng chuan mdi 6ng 0,05ml dung dich sat (111) clorid 0,5%
(TT). Lic déu. Sau 1 phat so sanh mau caa 2 6ng, 6ng thir khéng duoc ¢ mau tham
hon mau cia Ong chuan
(Cdch quan sat mau: dat ong thir va Ong chudn thang ding trén nén trang, nhin tor
trén xuong theo truc ong)

4. PINH LUQNG
4.1. Nguyeén taic

Aspirin 1 acid nén ta c6 thé dinh luong bang phwong phap chuin d6 acid-base.
Dung dich chuan d6 1a NaOH 0,1N. Chi thj 14 phenolphtalein. Dung mdi la ethanol
trung tinh.
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4.2. Tién hanh
a. Trung tinh héa ethanol

Trong binh tam giac cho 10 ml ethanol 96%, thém 2 giot phenolphtalein. Néu
dung dich khdng mau thi cho ting giot dd NaOH 0,IN cho dén khi xuat hién mau
hong nhat.
b. Chudn d¢

Hoa tan mot luong ché pham bing cach can chinh xéac khoang 0,2g cho vao
trong 10ml ethanol da trung tinh hoa véi natri hydroxyd 0,IN va&i chi thi
phenolphtalein (CT) ; 1am lanh dung dich dén 8-10°C, thém vai giot dd phenolphtalein
(CT), chuan do dung dich nay véi dung dich natri hydroxyd 0,1N.

1 ml dd natri hydroxyd 0,1 twong g véi 0,01802 g CoHgOa.
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