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Preventive medical experiment has been an important practical course for students of
clinical medicine at Tongji University. There is no officially published material and self-
compiled teaching material has been Gsed for a long time.

In order to standardize the experiment procedure and better use teaching material, we
published this Guide of Preventive Medical Experiment on the basis of previous self-com-
piled book.

Guide of Preventive Medical Experiment aims to inspire the students’ scientific think-
ing and creativity, help them apply theory to practice, and cultivate their ability to analyze
and solve problems,

Use scope: mainly used by medical students in five-year, seven-year, eight-year pro-

grams and foreign students.
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1. WRMCWR B Bt 0. 10 g Bt Cs Hy SNCCHs )C = NNH; « HCI, ik MBTH],
PR AF 100 ml ELEERE b IKBIZIRE . HOKE PR ATRGE 3 d.

2. WO - B ORI R 5 ml B 95 ml k. I FHATIRAC

3. 1B R KBV - PRI 1. 0 g B ARk %[ NH Fe(SOy)2 + 12 HoOJH 0. 1 mol/L
RV JFRBEE 100 ml,

4. 0.1 mol/L B¥WR : FRIR 30 g BULEH AT 25 mlKen A 12.7 g, FRRlE4L
WG K ERZ 1 L. BAAMT . AT,
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5. 1 mol/L S EALGIA R IR 40 g EEMM E T KD IFMBEEL L,

6. 0.5 mol/L BRI : I 28 ml IR ERMAK D R HE HBEE1 L.

7. 0.1 mol/L MUEREHRUES - MERRFRIN 3. 566 7 g 28 105 ‘CHET 2 h MYBLAREP (R4
a) BT K BA L LERKT . HERKERZL L.

8. 0.1 mol/L hRR¥A W - B 82 ml kMK R 1 L,

9. 1% TEMPEI K 1 g FTFEETERD , A K RUBUIR G . BIA 100 ml #hK , 3F 2
W 2~3 min BRWEWH., BEHE A 0.1 g KHERDK 0. 4 g AALFRA .

10. BRACHRFR Bh bR 7 . PR 25 g TRACHRAR I (Na2S2 O3 « SH20) T 1 L&
FFEHA R AR E L 0.1 mol/L. A 0.2 g KB, 77 T M,
TCE 1 JRG  Fbr e e

BRACHRRR AR O FT E K06 B 25 ml 0. 10 mol/L BFREFARMER W . T 250 ml pl i
M A 75 ml A EREAK N 3 g ML K 10 ml 0. 1 mol/L #hRRIF K . 15215
A BEAL#6 & 3 min, FHBLACHEFR A ol 78 W0 22 At AL, IR EE €6, A T ml TG
M 170 TER VAR (5 PRI G 2 0K Co R PR 2, BR800 S BT £ C e i
WARFL V(D) , Hfe vk T 8

0.10 X 25, 00

BACHR W b P TR JEE (N = -

AT P 7 P B R B3 AR 2 R BT 0. 05 ml, 7500 LT P AT

11, PEFRERSER 2.8 ml 47PN 36U ~38UHEAR. LA 1 L AT,
KRB 2, I L ml A4S T | mg PR, SR AT T R AR

R AR 5 OB  RTRRIR 20 ml 545 0 RE B MER 469 8 250 ml
MERT . A 20 ml 0. 1 mol/L MR A1 15 ml 1 mol/l SE AN, BCE 1S min, fiN
A 20 ml 0. 5 mol/L BRRIENE. FEMCE 15 min. SV 5 00T B b o M 50
WS B T A 1 ml BERCIRIA 1% VR M, DO 5 o AN % i €0 RN
Sk, OB AR RIRR Vo (D)., IR MRS E i R B
AL TR BP0 PBL V) (mb) , RSOV T T A AR
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(V] —V3) XNX15

RV VRO (mg/ml) = =
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Rofr, Vi U128 (MR I B R SRR TR A R (D)
Vo RS RHEI AR R I B PR B B AP o)
N—— B PR B M M 24 B
15— MY &
20— FT B AR HE D 2 T WA AR B (mlD
— WP R RN T 0. 05 ml, AT HFRE,
12, ISR AEENG I HI  J FF RERAEIE 2VA FEK AR B 1 ml 45 10 g IS, 37 D
FEBUHE 10 ml, AA 100 ml ZERHEAH, AIA 5 ml BRI, K S 2 100 mal, M
L mld 1 g B HOE 30 min 5 A FROMARMEGIE, HARERITEE 24 h,

& LB E)

L F—A A 5 ml EHOREY ARSI B 0.5 L/min i RESHK 20 min,
FAUERH 10 L,

2. ] [ A7 PR R IFIC R SR ORI ). RREIR MR E SR T
REAE 24 h B 4H47.

3. URESAHE 4 ml 36 A 10 ml A AN 1 ml BRMCHRE . B RARR N 5 ml, IRAT,

L& 1 RS RS,

®1-1 FERERT

& B 0 1 2 3 4
FRUEGE (ml) 0 0.2 0.4 0.8 1.6
W% 3 (ml) 5.0 4.8 4.6 4.2 3.4
S () 0 0.2 0.4 0.8 1.6

5. T RE A K AR TR % A . 4 ml 1 V4 BARBMEENG 651 HOE 15 min, FEI 1 em
b L, 23 4 630 nm ¥ A2 (1 BV, W 2 VR MO E S Ao 2,
B 78 R 0 B AR A AR,

6. itE

(1) R BT RARAEARAS T R R

273 X P

Vo=V, X —22202
0 = Vi X ot X760
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K. Vi—REEB(L);
P—kH MRS E S (mmHg) ;
—RHERNRRCC),

(2) ZRPREERETR

2R TSV BE (mg/m®) = < X
Vo 4

K C—MYIRER D FREAY & & (pe) s

Vo—#B IR HERE T B REEAF(L) .,
S lEEsn)
1. REEMER

(1) ERER RS ;

(2) BT FERERE 0.5 L/min ZIEEL L.

2. HefamEE

(1) m5EH, ZFHES)  BCE R AR F 15 min;
(2) [Rl—2 e b FBRAE R 51 L 5, 8 PR R — A He s L

& Bz

L N2 SR R ZOR A MR 7
2. RN ARG fe 5 A WL

& )

ZEHNS K P PEAREE:0. 1 mg/m3 (1 h¥{E),




Determination of Formaldehyde in Indoor Air

éﬁ’ [ Objectives]

1. Master the significance of the determination of formaldehyde in indoor air.
2. Understand the principle and the determination method of formaldehyde in

indoor air.
E_-.? [ Principle)

The formaldehyde in air reacts with phenol reagent to produce piperazine. In acidic so-
lution, the piperazine is oxidized by high iron ion into blue-green compound. Quantitative

analysis can be made according to the color.
‘(,.?(Materials]

Atmospheric sampling instrument;

10 ml Bubble absorption tube;
Spectrophotometer;

10 ml tube with a plug;

Pipets;

Aneroid barometer;

Absorption liquid;

Formaldehyde standard solution(1 yg/ml);

1% Ferric sulfate amine solution.
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1. Add 5 ml of absorption liquid into a large bubble absorption tube, adjust gas veloci-
ty at 0.5 L./min, and sampling time is 20 min for 10L air.

2. Choose your own sampling sites. Record temperature and atmospheric pressure, Af-
ter sampling, the sample should be analyzed within 24 h at room temperature,

3. Take 4 ml sample solution into 10 ml tube, and add 1 ml absorption solution, to
make the total volume 5 ml. Mix well.

4. According to the following table, prepare the standard tubes series.

Table 1-1 Formaldehyde standard series

Tube number 0 1 2 3 4
Standard solution(ml) 0 0.2 0.4 0.8 1.6
Absorption solution(ml) 5.0 4.8 4.6 4.2 3.4
Formaldehyde content(pg) 0 0.2 0.4 0.8 1.6

5. Add 0.4 ml 1% ferric sulfate amine solution in theA sample tube and standard tubes.
Shake well and leave it for 15 min, With 1 cm thick cup, under the 630 nm, using blank so-
lution to adjust zero, measure the optical density of each tube solution. Make standard
curve first, and then the sample tube content isr obtained from the standard curve,

6. Calculation

(1) Convert the sample volume into sample V(;lume in standard state.

273X P

Vo=V X
=l (2734 1) X 760

Where,
Vi

sample volume(L);
P——atmospheric pressure(mmHg) ;
T——temperature(‘C).

(2) Calculate the formaldehyde concentration in the air

Air formaldehyde concentration(mg/m?) =

Sl
X
|




Determination of Formaldehyde in Indoor Air m

Where,
G sample content obtained from the standard curve (pg) ;
Vy——sample volume in standard state(L.).
&,\? [ Notes)

1. Connect absorption tube with machine correctly.
2. Gas velocity should be stabilized at 0.5 1./min.
3. After adding reagent, mix well. The placing time is not less than 15 min,

4. Use the same color cup determinate the same set of samples and standard series.
(..? [ Discussions)

1. What is the main source of formaldehyde in indoor air?

2. What is the harm of formaldehyde on human health?
¢ [Appendix)

The standard of formaldehyde in indoor air: 0.1 mg/m3 (average value of 1 hour).
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2 I R AH B B O A R E B A TR R IR, 5 R AR A
BOBARE (RFF PRAMVER, AL G ey REFCRERHSTHEER.

RAEEY

KRR il R LB 1 30 0063t 25 ml BEREH T30 RE
HT3ERAET.

& L)

A% o PR K 2 B B K o 2 1 Sk « PR A B S 3BT 4

LMt & (PR - R REAME RO & 2. 04 g BE_—HREHM
0.364 gZ “REVY Z R — 8 (R Fk EDTA-2Na) & F A . BA | L FAE S, BmA
5.30 ml 37 MBS KRB S 2, T 0 AT 14,

2. WIS R W G 46 SR R O 4 PR K W B 10 5.

3. 2 mol/L E AN FREL 8. 0 g EELHE T 100 ml K,

4. 0. 3V E AR W - FREL 0. 3 g ERERR, A 3.0 ml 2 mol/L &AM, FIK
R 100 ml,



=5t S UHNNE U

5. 1 mol/L $hR ¥ W : B B EE e (P4 4. o,y = 1. 19 ¢/mD) 86 ml, H KRB E
1L,

6. 0.25% PRA W8 . FRER 0. 125 g PRA(C19His N3 Cl « 3HCD , A 1 mol/L £k
MR HAEE 50 ml,

7. 4.5 mol/L BERRVE W . B BURBERR 307 ml, KRB ZE 1 L,

8. 0.025% PRA TAE#: IR 0. 257 B & 25 ml, B A 250 ml &K, A
4.5 mol/ LEARRVS MM B 2R, BUE 24 h G . WA RGED L B H A AT 9 A .

9. “HAHARHER BRI BRI 0. 2 g WHLERHN (Na2 SO3) & 0. 01 g Z Bk N Z. %
Z L (EDTA-2Na) #F 200 ml B B2 A0 K . WERBZAEAMLT 320~
400 pg —AALHL ., IHRFTCE 2~3 h Jatre HERRE

0. S ALHAT MR WRRAE J7 2 IR 20 ml L ALHARMEIA WL, B TF 250 ml BALIE

A 50 ml & i E R H1K 7K, 20 ml BUE W (0. 1 mol/L) & 1 ml iKESRE, 352, &
5. THEALHCE 5 min J5, H 0. 1 mol/L BARHE M b v 745 O i E B A JIA 2 ml
5 g/ LUEM R, DRS00 i 20 60 R A 4 2 8 . 10 SR T FH £ B R o 1) K R, °F
17 3 W IHFERACHR BRI A TR Z 2 AR K F 0. 04 ml, UL #{H; 55 WK 3 i & EDTA-
2Na 1975 FK K 20 ml, BRI #EATZ A SER . 105825 1 2 B A B AR SR T 0 1A L
FAT i E B iE FERLA SRR B A R Z 22 R R AT 0. 04 ml, UL F (.

TR AR T WO 5

_(Vy —V,) € X 32.02
N 20

C

X 1000

A C—— ZHALTARER R (ug/mD) ;

H(ml);

Vo —— S B T 5 P FE B AU B BR S ARV R 1A (mlD

Cr—BACHR R AR HE Y WA 7 B (mol /L) 5

32. 02— S ALBRARMEIR RBE R BRI 1/2,

b E TR MEE R AR B =TS 25 pg AT MARER &R, T

PKAEIAEATRAE 3 1A .

0. TR TAER W RO R SRR BB Z T & 5 ng R
FPRHE T AR, - F KA TR AE 1 N A . 26 CUAUFRIRAM TR 3 d.
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ORISR

L SRAE: l—%A 8 ml WRSoil i 3838 2 2 LB R iU %3 T 25 SURFEAR L LU
0.5 L/minjfi & RHE 20 min, BERFERFRBFRARHERD T BRBEER Vo

2. 51t

(D) PRl L2zl 1 6 32 25 ml HEEulA 3%3% 2-1 il & iriER Y.

x2-1 —SEUMFERT]

T 5 0 1 2 3 4 5
PR TAER (mD 0 0.2 Lo 2.0 3.0 4.0
W i (ml) 10. 0 9.8 9.0 8.0 7.0 6.0
“RAmE R () 0.0 1.0 5.0 10.0 15.0 20.0

BEHAHIMMA 1 ml 0. 3% EREFENAR 0. 5 ml 2 mol/L FEMMIEWA 1 ml Kk,
RAMBAJGE S MA 2.5 ml 0. 025% PRA W W, 37 B 3% Z BB 1R 51, U8 5~20 min
B, THEK 570 nm 4k, 10 mm AL LUK HS W E S EROEE . UL
YA bR, —EAHE S B (ug) IREARHR, 2 HI bR 2R .

(2) FEFIE SRBEST A O T (BB S A 25 ml BLEERAE | D RO 43 7
WHEBR MR B IR T U8 b (SRR 10 ml, 28 5 BR S i R 514 [ i
BRAE W2 OB EE .

AT )

(1) H RAEARBUR R R IR T R

273 X P*

V=V x—Lo0m
0 "1 (2134 1) X 160

A Vi—FREEARR(L)
P—RE A KR ES (mmHg) 5
t—RHEEHRRCO) .,

(2) R AHKR T

C

2R E ALK E (mg/m?) = 7
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A C—HHRMERT —EH & & (p);
Vo—— B SR RS T R FEAF(L) .

& LEEEM)

R SRR 0 5
L R
2. WLRHAOE T ERGELE 0.5 L/min ZIEEL I,

RAGES

L KSR B E B A 7
2. B AP B i A B

& 1)

25 LR B0 R AR RME 0. 5 mg/m? (1 h 548D



