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PHAN PAI CUONG
I. Mt s6 quy dinh dbi véi sinh vién

1.1. Phai nghién ciru k¥ c&c thi nghiém sé tién hanh trudée khi dén phong
thi nghiém (PTN)

Poc tai liéu hudng dan va tham khao tai lidu dé nim viing muc dich, yéu

cau, cach tién hanh thi nghiém.
Cac thi nghiém c6 chat doc hai phai du kién trudc cach phong chdng.
1.2. Khi tién hanh thi nghiém

— Phai can than trong thao tac tranh gay tai nan, gay doc hai cho ban than

va nhitng nguoi xung quanh.

— Tuan thua theo chi dan cua tai liéu tham khao va cua can bo phuy trach
PTN.

— Khéng tu y lam céc thi nghiém ngoai ndi dung bai hoc.

— Khong gay 6n a0, cudi dua trong lic tién hanh thi nghiém.

Khi c6 tai nan xay ra phai bdo nhanh chong vai giang vién, can bo phu
trach PTN.

1.3. Phai giir gin hoa chat, dung cu khong dwoc hw héng

— Mai sinh vién phai c¢6 y thic giit gin dung cu, tiét kiém hoa chat ma

minh st dung.

— Lay hoa chat dung luong da ghi trong tai liéu, mdi hda chat dung mot

bng hut riéng.
— Sau khi lay xong phai dé lo dung vao Vi tri cil.

— Khéng dé héa chat day ban vao ngudi khac.



— Hoa chit noi d6 ra ngoai phai don ngay.

— ROt cac hoa chat thai vao binh chira dung mai thai.
1.4. Pbi véi céc thi nghiém cac chat dc phai hét sikc cha y

— L4y that dung luong hoa chat theo huéng dan.

— Diéu ché vira du dung thi ding ngay thi nghiém.

— Thiét bi thi nghiém phai dam bao an toan, khong dé ro ri khi doc ra

ngoai.

— Khi can thiét phai thyc hién trong ta hut.

— Huay chat doc hai ngay sau khi thuc hién xong thi nghiém.
1.5. Tham gia diy da va c6 hiéu qua cao cac budi thi nghiém

— Nghi phai xin phép va thuc hanh bu.

— Khéng ty y bo vé sém.
1.6. Cubi budi thi nghiém

— Lam va nop tuong trinh.

— Rura sach cac dung cu.

—  Xé&p lai hoéa chat gon gang, dung noi quy dinh.

— Don vé sinh sach sg.

— Kiém tra lai dién nuéc trudc khi roi PTN.



I1. Quy tic lam viéc véi chat ddc, chat dé chay, dé né
2.1. Céc chat déc

Khi lam viéc véi cac chat doc nhu KCN, NaCN, CoCly, Cl,, Brs,... hay
tién hanh c6 tach khi doc can phai 1am thi nghiém trong ta hat, phai deo mit
na phong doc, ging tay, deo kinh bao hiém va phai lam thi nghiém dudi su

giam sat, huéng dan cua giang vién.
2.2. Céc chat dé chay, dé bit lira
— Khéng dugc dun trén ngon lira dén con, trén ludi hodc gan ngon lira

chat d& chay nhu: ete, ete diu hoa, n-hexane, benzene, acetone,... va

nhitng chat d& chay khac.

— Khi tién hanh thi nghiém véi cac chat dé chay, dé bay hoi can phai tat
hét hra hoic cac ngudn nhiét co thé phat sinh lira. Cac chat nay duoc

bao quan nghiém ngat.

— Khi két tinh lai c6 sir dung dén dung mdi d& chay can phai cé sinh han
nguoc. Khong rét dung moi dé chay, dé bat lia truc tiép xudng bon rura,

hé thong thoat nudc.
2.3. Céc chat dé& no

Khi 1am viéc véi céc chat d& nd nhu: Na, K, H,SO, dic, cac chat hiru co
d& no, tién hanh thi nghiém &p suét cao,... can phai deo kinh bao ho dé bao vé

mat va phai sir dung cac dung cu thay tinh hiru co chuyén dung.
II1. Phuong phap cap ciru so bd

— Khi bj béng nhiét: Boi ngay dung dich KMnO, lodng hay rugu vao chd

bi bong, sau d6 boi glycerin, m& vazolin hay sunfidin.

— Khi bi béng kiém ddc: Rira chd bi bong nhiéu lan bang nuéc réi bang

acid acetic hay acid boric 1%.



— Khi bi béng brom: Rira nhiéu lan bang ruou etylic rdi bang dung dich

Na,S,03 10%, sau d6 bdi vazolin vao chd bong.

— Khi bj béng phenol: Rira nhiéu lan bang glycerin cho téi khi mau da tro
lai binh thuong réi bang nudce, sau d6 biang vét thuong bang bong tam

glycerin.

— Khi roi chat hitu co 1én da: Trong da sb trudng hop ria bang nuée
khong c6 tac dung thi rira bang dung madi hiru co (ruou etylic) nhung
ria nhanh va bang mét luong 16n dung mai, tranh tao thanh dung dich

dic chat hiru co trén da.

— Khi hit phdi khi brom hay clo: Ngui bang dung dich amoniac lodng hay

ruou etylic roi di ra chd thoang.

—  Khi bj dau déc bai hda chat: Udng mot luong twong ddi nhidu nudc sau
d6 néu bi dau doc boi acid thi ubng mot cdc NaHCO; 2%, néu boi kiém

thi udng mot céc acid acetic hay acid limonic 2%.

— Khi bj thiwong béi manh thaiy tinh: Gap hét manh thuy tinh ra khoi vét
thuong, boi con iod 3% réi bang vét thuong lai. Néu chay mau nhiéu

thi cot garo roi dua dén trung tam y té gan nhat.

— Khi ¢6 dim chdy: Tat hét dén hay bép dién, phu ngon lira bang khan

hay chin amiang hodc cét, néu can dung binh khi CO,.

Trong moi truong hop néu bi dau doc niang hay bi chay I6n phai goi vy,

bac si hay co quan phong chay chira chay.
IVV. Dung cu thiy tinh va cach s dung

Cac loai dung cu héa hoc cha yéu 1am bang loai thay tinh bosilicat hay
lipden c6 hé s6 gian no tuong ddi nho, rat bén véi acid va kiém, du bén sy
thay d6i nhiét do. Loai thiy tinh pyrex c6 d6 bén véi nhiét cao hon, hé sb gian

nd nho, ¢ thé 1am viéc & nhiét d6 cao va chiu dugc su thay doi nhiét do dén



250°C nhung kém bén hon véi kiém. Thay tinh thach anh nhiét d6 mém héa &
nhiét dd 1400°C, c6 hé sb gian nd nhiét rat nho (6.107 cm/dd), rat bén voi su

thay d6i nhiét do va trong suét vai tia tir ngoai.
Trong phong thi nghiém thuong dung cac loai dung cu sau:

Binh cau: Binh cau day tron ¢6 1, 2, 3, 4 ¢b, ngan hay dai va hinh qua Ié
dung dé thuc hién phan tng, chung cit & &p suit thuong, chung cit 16i cudn
hoi nuéc, binh qua 18 dung khi phan @ng ¢ liéu lugng nho. Binh ciu day bang
dung dé chuan bi hoa chat hay tién hanh cac phan tng ¢ nhiét do thap hon
100°C. (Tuyét d6i khong dung binh ciu day bang dé 1am viéc dudi &p suit
thap).

Hinh 1. Binh ciu day tron mét co (a), hai cé (b), ba cé (c), cé dai (d), day
béng (e), qua I8 (g)
Binh cau c6 nhanh (binh Wurtz va Claise): Binh Wurtz dung dé l1am binh

himg hay c6 khi dung dé cat chat long c6 nhiét do sbi thap & &p suit thuong,

con binh Claisen ding dé cat chat long dudi &p suat thuong hay &p suat thap.



a b

Hinh 2. Binh Wurtz (a) va binh Claisen (b)

Binh Bunsen: Dung lam binh loc ¢ &p suat thuong hay chan khéng. Co

thé thay binh Bunsen bang 6ng nghiém nhénh khi loc mot lugng nho chat.

a b

Hinh 3. Binh Bunsen (a), 6ng nghiém nhanh (b)

Binh non (Erlen): Dung dé két tinh, chuan bi hoa chat, 1am binh huang,

tién hanh cac phan tung don gian.

Coc (Bese): Dung dé tién hanh cac phan ang don gian & nhiét do thap
hon 100°C hozc dung 1am binh hd tro.



Hinh 4. Binh nén thwong (a), nat nham (b), céc (c)

Ong sinh han: Dung dé ngung tu hoi khi tién hanh phan ang hay khi
chung cat. Néu khi ngung tu hoi tré lai binh phan ang, dung éng sinh han bau
hay xoan lap thang dang hay nghiéng goi 1a 6ng sinh han nguoc (hoi luu) néu
ngung tu hoi ra binh httng, dung dng sinh han thang lap xudi goi la dng sinh
han xudi. Ong sinh han khong khi dung dé 1am éng sinh han hoi luu hay xubi

d6i vai cac chat long c6 diém soi cao hon 150°C.

-
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Hinh 5. Cac loai 6ng sinh han khong khi (a), thang (b), biu (c), xoin (d)

S

Phéu nhé giot ding dé cho hoéa chat vao binh phan &ng, con phéu chiét
dung dé tach biét hai chat long khong tron 1an vao nhau. Cau tir ciia chdng

gidng nhau chi khac vé dung tich.



v

a b

Hinh 6. Phéu chiét (a) va phéu nhé giot (b)

Can ch( y rang, khoa phéu va niat phéu khdng chuan, chi ding riéng cho
tirng phéu nén phai c6 day cot nat va khoa phéu vao phéu, trudc khi ding phai
bdi md vao khoa phéu va kiém tra d6 kin caa phéu bang céch thir véi nude ete

hay acetone.

Ong mao quan: Dung dé xac dinh nhiét do néng chay cé duong kinh
0,5-0,8 mm, dai 60-80 mm, con mao quan dung thay cho da bot khi dun soi

hay chung cét c6 duong kinh 1-1,5 mm va han kin mot dau.

Céch lap dung cu phan wng: Khi thuc hién mot phan tng tong hop,
truéc hét phai chon dung cu thich hop véi luong héa chat dung va qué trinh
phan tng dé lap may phan tng. Phai chuan bi ting bo phan riéng cho vira binh,

vira nat, sau d6 méi lap thanh may hoan chinh.

Lip may theo thtr tu tir dudi 18n trén. Lip may vao gia bang cap hai, ba,
hay bén ngén tily theo hinh dang binh nhung cac cap nhat thiét phai co dém
bang nhung hay cao su, cip vao gitta cd binh gan chd lip nat va khdng qué

chat. Hé phan tng ¢ vé phia dé gia, quay vé ngudi lam viéc.



Diia khudy, cot cit phan doan phai lip & vi trf thang dung, con 6ng sinh
han va phéu nho giot c6 thé lip ¢ thé thang dimg hay hoi nghién tiy ciu tao

cua binh phan ung.

Lip may xong, kiém tra lai d6 ngay ngin va do kin caa hé, chd y xem hé
c6 thdng vai khi quyén khong, dé tranh ting ap suét trong hé khi dun nong hay
do khi tach ra khi phan tng. Sau d6 méi cho hda chat vao dé thuc hién phan

ung.

Hinh 7. Hé thong dung cu phan wng ding cho tong hop hiru co

1. nhiét ké, 2. Binh ciu 2 co, 3. Bép dun, 4. 6ng sinh han, 5. Ong néi



PHAN 1: TONG HQOP HU'U CO
BAI 1: PIEU CHE ACID CINNAMIC
(5 tiét)

Acid cinnamic c6 cong thac phan tr C¢HsCH=CHCOOH la mét acid
carboxylic khdng no, chat rin c6 mau trang, khong mui, it tan trong nuéc, tan

t6t trong dung mdi hiru co.
Nhiét do néng chay T,: 133°C.
Nhiét d6 sbi T: 300°C.
Ty trongd =1, 2475 g/ml.

Trong tu nhién acid cinnamic thuong duoc tim thay trong mat ong va sap

ong & cac dang ester, amide, aldehyde, alcohol.

Acid cinnamic 1a san pham cua anhydride cua acid carboxylic véi cac
andehyde thom tao thanh méi lién két carbon - carbon xay ra theo co ché cong

hop nucleophin (Ay) hay con goi la phan g ngung tu Peckin.
Tién hanh thi nghiém:
1. Phwong trinh phan @ng

CHO

X _-COOH
K,CO;

+ (CH;C0),0 ——» + CH;COOH

10



2. Dung cu, hoa chat

Dung cu Héa chat
Binh cau 250 ml 2 ¢6 1 Benzaldehyde 5mi
(C¢HsCHO)
Céc 250 mi , Acetic anhydride 8 mi
((CH;CO),0)
Phéu chiét 250 ml 1 Dung dich NaOH 2N 100 ml
Pipet 5 mi 1 K,COj3; khan 5gam
Pipet 10 ml 1 Than hoat tinh 1 gam
Ong dong 100 ml 1 Ether 20 ml
Ong sinh han 1 HCI dic
Nhiét ké 200°C 1
Giay loc, giay quy 1
Diia thuy tinh 1
Bép dién 1
Noi va cat 1
1

B loc hat chan khéng

3. Cach tién hanh

Cho 5 ml benzaldehyde, 8 ml acetic anhydride va 5 gam K,COj; khan da

nghién min vao binh cau 250 ml.

Lip hé thong sinh han va dun hoi luu hdn hop phan Gng trén bép cach

cat & 180°C trong 2 gio.

Khi két thic qué trinh 1am ngudi bét hdn hop phan ¢ng réi thém vao hdn
hop phan ang 100 ml NaOH 2N (c6 thé dun tro lai dé 1am tan hét chét ran
trong binh). Lam ngudi hdn hop phan tng dén nhiét 6 phong rdi chuyén vao

phéu chiét, chiét bang 20 ml ether.

11




Thém vao phan dung dich thu duoc 1 gam than hoat tinh, dun s6i 10-15
phut, réi loc. CO phan dung dich nuéc loc dén khoang 130 ml, dé ngudi va

acid hoa bang HCI dic dén méi truong acid (thi bang giay quy).

Loc acid cinnamic tach ra trén phéu Buchner, rira san phan bang nuéc va
sy ¢ 105-110°C. San pham thd cé nhiét d6 néng chay khoang 128°C. Acid

cinnamic 1a chat két tinh mau trang, t,.° =138°C.
Tinh hiéu suat va giai thich cac hién tugng.

4. So do lap dit

Bo sinh han

| Binh phan tng

Sau khi thém tac chat, Iap hé thong nhu so do va dun hoi luu hdn hop

trén bép céch cét.

Luu y: Rai mot 16p cat mong dudi ddy noi, sau d6 dé nguyén hé thong
nhu trén vao ndi. Tiép theo thém cat vao ndi dé cd dinh binh ciu. Cat phai bao

phu hét binh cau.
Cau héi:

1/ Vi sao phai thém vao hén hop phan wng dung dich NaOH, va c6 thé
thay bang dung dich base khéac khong?

2/ Khi chiét hdn hop phan ung vi sao phai ding dung moi la ether ma

khong sir dung dung méi khac dé chiét hdn hop phan tng trén?

12



BAI 2: PIEU CHE NITRO-NAPHTHALENE
(5 tiét)

1-Nitronaphthalene (CyoH;NO,) la tinh thé mau vang nhat & nhiét do
thuong, hinh kim, khong mui. Khong tan trong nudc nhung tan trong cac dung

moi hitu co nhu ethanol, chloroform, benzene,...
Nhiét do néng chay T,: 59,61°C.
Nhiét d¢ s6i T: 304 °C.
Ty trong d = 1,332 g/ml.
1-nitronaphthalene 1a san pham cua phan @ng nitro hoa cac hop chat

hydrocarbon thom va dugc thuc hién béi cac phan tng theo co ché thé

electrophin (Sg).
*Co sé ly thuyét:

Hop chat nitro dong vai trd quan trong trong ky thuat nhuoém, thube nd,
chat déo va ding trong y hoc. Hop chét nitro ciing dugc dung lam dung mai

va dac biét 12 1am san pham trung gian cho cc qua trinh tong hop hitu co.

Nitro hda la phan tng thé nguyén ti hydro, hoic nguyén tir halogen,

nhém sunfonic, nhom carbonyl, ... bang nhém nitro —NO,.
Céc tac nhan nitro hda théng dung:

—  Axit nitric véi cac nong do khac nhau.

— Hon hop nitro hda HNO; gze+ HySO4 gc (ty 18 1:1)

— Nitrat cua kim loai kiém véi sy c6 mat caa H,SO, hodc anhydrit
acetic.

— CA&c nitrat hiru co.

1-Mét 6 phwong phdp nitro héa hydrocarbon mach thang

e Phan ng gitra ankyl halogenua véi nitrit bac trong etanol:
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R—X + AgNO, —» R—NO, + AgX
e Phan ng Konovalop( nitro hoa ¢ thé long):

140°C
E—H + HNOj (jpang) — R—NO, + H,0
Phan tng xay ra cham, cho hn hop san pham, kha nang phan @ng giam

dan tir nguy@n tir carbon bac 3, bac 2, bac 1.

Phan ting nitro ho & thé hoi( co ché Sg): phan wng xay ra & khoang nhiét
do 150-475°C tly theo ban chat gbc hydrocachon. Phan wng tao thanh hdn
hop san pham:

—>  HC—NO,
HNO,

_H,0

HyC—CH,—CH, —>  H,C—CH,—NO,

> H3C_CH2_CH2_N02

—®  H,C—CH—NO,

CH;

e Kornblumn da tong hop chat tert- nitro khi oxy hoa tert alkylamin
bang KMnO,.

KMHO4
(R);C—NH, ——3  (R);C—NO,  (70-80%)

e Stervens da tong hop dugc hop chat nitro khi thuc hién cong hop

N,O, Ién cac anken. Phan ng xay theo co ché Ag:
N204 <__> 2 N02
R—CH=CH + NO, — % R—CH—CH,—NO,

L L]
R—CH—CH,—NO, + NO, —» R—CllH—CHZ—Noz
NO,

14



Nitrometan cd thé duoc diéu ché bang cach dun sbéi axit halogen acetic

voi dundich nitrit natri:

Cl—CH,—COONa + NaNO, — g O,N—CH,—COONa + NaCl

OzN_CHz_COONa + HzO — CH3—N02 + NaHCO:;,

2- Nitro hoa hgp chdt thom

Phan @ng nitro hda hydrocacbon thom xay ra theo co ché i dién tir Sg

vai tac nhan NO,":

+NO, cham Nhanh
— T || | --e----- » N02

e Sy tao thanh ion nitroni:
+ _
+ + -

Cac mubi nitronium perclorat va nitronium tetrafloborat ciing 1a nhitng

tac nhan nitro héa tét vi cho ion NO,".
Phan ng nitro hoa lan tha hai ¢ nhan thom dé tao thanh
m-dinitrobenzen xay ra kho hon, phai dung KNO3 boc khoi va H,SOy gsc.

NO, NO,

H,S0, o
+ HNO; ——> + 2

NO,

15



Déi véi phenol, c6 thé thyc hién nitro hda biang hén hop axit HNO, va
HNO;. Tac nhan tan cong 1a NO,™:

+ + -
HNO, + 2HNO; <=—= NO + H;0 + 2NO;

OH

OH OH OH
N NO;- HNO
&» —»3 —»3 + HNO,
_HNO,
ON H NO

NO,
* Tién hanh thi nghiém:
1. Phuwong trinh phan &ng
NO,
2. Dung cu, hoa chat
Dung cu Hoa chat
. 8,3 gam
Coc 250 ml 2 Naphthalene (C1oHs)
(0,065 mol)
) Acid nitric 12,5 gam/9 ml,
Ong dong 100 ml 1
(HNOg, d=1,4 g/ml) (0,125 mol)
) Acid sulfuric
Pipet 10 ml 2 7,2 ml

(H2804, d:1,84 g/ml)

Nhiét ké 200°C Ethanol (C,HsOH)

Giay loc, giay quy

Diia thuy tinh

Thau, chau thuy tinh

Bép dién

R R N R R e

Bo loc chan khong
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3. Cach tién hanh

Cho 9 ml dung dich acid nitric dic da dugc 1am lanh vao cc 250 ml va
thém 7,2 ml dung dich acid sulfuric dac dugc lam lanh vao, vira thém vira

khuay.

Sau khi dd cho hét lwong acid sulfuric dic, tién hanh vira khudy vira

thém tur tir naphthalene da nghién nho vao cho dén hét.

Gitr nhiét do trong hdn hop khong dugc qua 50°C. Néu hdn hop phan
tng vuot qua 50°C thi 1am lanh céc va tiép tuc khudy phan ung trong 1 gio &
60°C. Sau d6 cho hdn hop phan tng vao cdc cé chaa sdn nudc lanh dé két tinh

san pham.

Loc lay naphthalene tho va dem rira san pham véi 100 ml nudc am
trong coc khoang 15 phut. Loc, lay san pham va thuc hién nhu vay vai lan cho
tgi khi khdng con phan ang acid (nhan biét bang gidy quy). Néu san pham bj
hoa tan, thi két tinh lai trong nudc lanh. Loc lay két taa trén phéu st, ép két

tua giira 2 to gidy loc va lam khd trong khong khi.

Két tinh san phém lai trong ethanol, dun néng va lam lanh thu dugc

Naphthalene tinh khiét hon.

4. So do lap dit

1. Binhcau 2 ¢o
2. Nhiét ke
3. 36ngsinh han

Tinh hiéu suat san pham va giai thich céc hién tuong.

17



Cau hei:

1/ Vi sao phai cho dung dich acid nitric vao dung dich acid sulfuric ma khéng

tién hanh nguoc lai?

2/ Tai sao phai gitt nhiét do caa hdn hop phan tng & dudi 50°C ma khoéng tién

hanh phan ng & nhiét do cao hon 50°C?
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